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1 R PROCEEDINGS

2l ADMINISTRATIVE LAW JUDGE HERBERT SMOLEN: Good

3|l morning, everyone. Welcome to the Public Utility

‘4> Commission. o

5 ’ - This iskthe matter of the letter of notification of
6|l Philadelphia Electric Company iﬁ:connection with the

7| reconstructing and rebuilding of the existing 138 KV line

~8 = DO soperate-as & Woodbourne-Heaton 33ﬁ:kvaiine in.

9]l Montgomery and Bucks Counties, in Docket No. A~110550,

10| Folder 055.

R i, e e e ki 5

18| course which will be served from the Commission's

23]l their appearance and identify the party whom they

15: My name is Herbert Smolen, Administrative Law Judge

1}  This hearing and series of hearings,are scheduled
12t pursuant to the Commission order and the Commonwealth
13| Court order on remand for a hearing on the issues set

14 forth,thereiﬁ, that is, in.the‘ﬂomaonﬁeaith‘Court order.

16 assigned by the Commission to hear the evidence in this

1T‘T‘ﬁﬁéé“aﬁd*t6 render-an-initial decision in writing—in due

19§ kHarrishurg office.

20 {f In view of the fact that there are a QOOd number of

22 || Counisel for each of the parties to stand and oraily enter

24{ represent.

L | ~
a5 Let's start with the company..

“ , o COMMONWEALTH REPORTING COMPANY (717} 761-7150

21 the public Hho~aré'présent tliis morming I am going to ask |
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MR. BONNEY: Paul Bonney, for Philadelphia Electric |

company .

MR. SMITH: Ward Smith, Philédeiphia Eieétﬁié
Company. .

MS. KHANWALKAR: Arundhati Khanwalkar; Pennsylvania
Ecwer & hight. | L

MS. BURKET: Patricia Krise Burket for the

e Twselash ausd| PuProgecubony-Stafifof sthe Public Utility Commission. . ..

LR N WP PP IPOI

16
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184
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20|
21

22|l
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MS. McCLOSKEY: Tanva McCloskey for the Office of

,Ccnsumer Advocate.

MS. ENGLISH: Dorothy English, with PAUSE.

MR. SUGARMAN: Ms. English is my client, is one of

“my clients.

My name is Robert Sugarman. I represent the
Protestants.

JUDGE SMOLEN: Ms. English.is not an attérney,
then, as T Understand it? - - oeen s

MR. SUGARHAN: No.

JUDGE SMOLEN: For‘the record, the appearanceé of -
the attofneys and the,partiQSVWhom they represent have
now been entered of reéord.

In acc¢ordance with the ordér of thé~Administrative

Law'Judge today's hearing was scheduled for the purpose

of direct testimony in writing by the company and

cross-examination of the company's witnesses.

COMMONWEALTH REPORTING COMPANY {717} 761-7150
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l 5
1J Are we ready to proceed, Mr. Bonney?
21 MR. BONNEY: Yes, Your Honor.
3 The company calls as its first witness Ronald
4 Oedemann.
‘5‘1 JUDGE SMOLEN: Mr. Oedemahhi do you want to take
6F the witness stand here. | |
7 Whereupon, | |
e ﬂuwﬂ&w S G - RONABD J. OEDEMANN. .. . . wioou
9 v having beeéen duly sworn, téstiiied‘as follbws:
10 JUDGE SMOLEN: XKeep your voice up. rState your full
1|} nawme and address for this record.
e ‘ 24 THE WITNESS: My name is Ronaid J. 6edemann,
’ | 13' an~d~e+m*a?n~n, The business address is Philédelphia‘
,147 Eléctric Company, 2301 Market Street, Philadelphia,
15 || Péhnsy-lvarxia 19101. |
16‘ JUDGE SMOLEN: = Mr. Bonney. |
k:“”m““&“““*“““i7 ”““” ' MRI“BONNEY“<Your Honor, I have-previously - . ..
18} distributed to yourself, to the other parties and two
19i copiés,to the court reporter of a:documentythat‘s marked
20l in the upper right-hand corner PECo ﬁirect No. 1, thé
21 diréct testimony of Ronald Ji’dedemann on behalf of
22j Philadelphiya Electric Company. I ask that it be marked
23t f¢ryidéntification as sych at this time.
z@; ‘ ‘,; 24  - JUDGE SMOLEN: They are marked for identification
o 25H as you have indicated. Ali Counsel have‘received~c0pies

COMMONWEALTH REPOATING COMPANY | (717} 761-7150




1 of them?

2| MS. McCLOSKEY: Yes, Your Honor.
3 ; (Whereupon, the documents were marked

as PECo Statement Direct No. 1 and
Exhibit No. 1 for identification.)

JUDGE SMOLEN: Please proceed.
MR. BONNEY: Does that go for the exhibits as well? |
JUDGE~SMOLEH% You: have it marked PEE&’Exhibit No.

~HEREAFE o sxaens uiBulls

kzas&theuexhzbitxandhaﬁﬁowBirect N0¢~1 as the~dznect

9 wrltten testlmony of this witness.
ol DIRECT EXAMINATION
1 i  BY MR. BONNEY:
}ﬂm ; | | 7y Q. Mr. Cedemann, by whom are . you employed and in

- 13}  what capacity?

14 || A. I am employed by the Philadelphia Electric
15: ‘COmpany. I am a seéenior engineer.
16 ‘ Q. Do you have before vou a cbpytof what has just

"”‘*““*“““““*“IW‘“‘hgén'marke&lfbr“iden%ificaticn as PECo - Direct-Nos--~12

18 || A. Yes, I have.
19 Q. Was this document prepared by you or under your

20 direction and supervision?

211 - A+ Yes, it was.
ool Q. Do you have any revisions or corrections to
23| make to the document?

n‘;,s,—p’*; ; : ' 24 ;- : A. I do not.

25 : Q. If I were to ask you today the queétiéns set

COMMONWEALTH REPORTING COMPANY  (717) 7617150
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forth in PECo Direct No. 1 would your answers be the séme
as those contained therein?

A. Yes, they would.

Q. Would your answers be true and’corredt to the
| best of your knowledge; information and bélief?

A. Yes, they would.

o peenmarkeds formidentification:as PEca.Exnibit«No.,i?

1 A. Yes, I have.
Q. And was this exhibit prepared by you or under
l your direction and supervision?
A, Yes, it was.
t Q. Do you have any revisions or corrections to
Vmake to this exﬁibit?
" A. 'No, I do not.
k Q. 1Is the information contained in;this'eﬁhibit

T frue and “edrredents the best of yvour-knowledge, --

information ahd belief?
1
A. Yes, 1t is.
I MR. BONNEY: Your Honor, I ask ask at this time

" that PECo Direct No. 1 and PECo Exhibit No. 1 be admitted

into the trecord.

JUDGE SMOLEN: Subject to any later motions which

may be made?

MR. BONNEY: Yes, Your Honor.

COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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A

‘C

MR. SUGARMAN: May I reserve thekissue of expertise
and incorporate any questions on eXpertige‘in the |
cross-examination?

JUDGE SMOLEN: Mr. anney, any problem?

| MR; BONHEY:  Not knowing where he ig going to go
with that..;

JUDGE SMOLEN: Well. he is essentially asking to

s pue v gl hobd offiion bhenxoir dire. Isn't that night,‘

9

10

154

16

12
18 |}

14

!!a

uj

Mr. Sugarman?
MR. SUGARMAN: Yes.
JUDGE SMOLEN: Do yod want him to do it now or d§
it later?
MR. BONKEY: He can do it later. That's fine.
{Whéreupon, the documents marked as
PECo Statement Direct No. 1 and

Exhibit No. 1 were received in
evidence.) ‘

e v of | R ““””JUDGE"SM@BENT*‘A&E‘YQu submitting the witness,

18 ||
18
20 ||
,21{
22 |l

Cosft

1

'24 

25

then, for cross-examination?
MR. BORNEY: He is available for croSs—examinationg
JUDGE SMOLEN: Let*s have Mr. Sugarmahfga last so

he can cover anything which may be raised by other

Counsel on cross—examination. That may be a way to serve

some litigation time.
- So why don't we take it around this table first,

the table to my right.

COMMONWEALTH REPORBTING COMPANY'  (717)761-7150 .




9
if : MS. KHANWALKAR: PP&L has no cross-examination.
2 | JUDGE SMOLEN: All right.
3’ ~ MS. BURKET: The Prosecutory sStaff has no
4 cross-examination. |
5 MR. SUGARMAN: May I ask a question, Yokr Honor, as

6{ to the position that Prosecutorial staff is taking? I
7] note-that-they are seated:.at counsel table with the
N ”M&aﬂ“%e*Mﬂ&”&YW4%@p}ieaﬁtﬂMNCanwwéwinfsmrﬁkmmathat,&hatutheyfare,aligned:w«&

9|l with the Applicant?

10 JUDGE SMOLEN: I think vou are asking the wrong

11 party. |

12 MR. SUGARMAN: May I inquire 4as to the

13}l Prosecutorial Staff?

Ié JUDGE SMOLEN: You can ask them.

15? ' MS. BURKET: At this time I believe our ihterests

16 are more coincidental with the company's, and so that is

ot Tt |lT Why ‘wé"are on this gide at this time: -

18{ MR. SUGARMAN: ‘Thank you.

19 | JUDGE SMOLEN: OCA.

20 o MS. McCLOSKEY: Thank vou, Youerondr.

21| 'CROSS—EXAMINATION

22  ‘ BY MS. McCLOSKEY:

231‘E ' Q. Good morning, Mr. Oedemann.‘ My name is Tanya:
S o4 McCloskey. I am with the Office of’ConSumer Advocate.

25“ I would like to,start at pége four of your

COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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71k

10
teétimony, on lines 12 through 14, where you are
discussing the Conrail line. And you state there that
Conrail stopped using electriC‘loéomOtives on the line in
1981 but the line remained energized until 1986,~is that
correct? |

{ A.k That's correct;

| Q.‘ Aﬁd~what*do.ycu»neanvby'energized?

WG Was L0 se@fkoe s Ui Pobt was in-service-until 1986+ o

10 |t

11

12
13

14

s - 15
- ;

18

19

23

9

© ey o % d ke o .».‘-wIT

18§

20
21 i

22

25 1t

i ;
0. And when you say it was in service, was there

any flow of current or loading on the line betweehn 1981

kand *867

A. Yes, there was.

Q. And what type of flow of curreﬁt ﬁas on the
yline at that time?

A. It was used as part of Amtrak's bulk power

transmission system until that time.

fv“'”'“"‘Q"fKﬁdfﬁb‘?@u”ﬁn&Wfﬁow much léading“waéhon-the
fline between 1981 andk1986 in thét use?
“ ‘A. I don‘tkhave~that answer. |

0. And do you know what the voltage was on the
‘line between 1981 and 19862 |

A. 132,000 volts. |

it 0. Now, if you could turn to page five of your

testimony, lines 12 through 17, where you are discussing

the 60 foot easement that PECo purchased. With the 60

COMMONWEALTH REPORTING COMPANY = (717) 761-7150




4l A. That's correct.
5~z | Q. And 1is thétbthe position of the liﬁe'along all
6 12.8 miles of the line? |
7" | A. That's correct.
&ﬁﬁﬁriui*$ﬁ&“@&&?% SERY Qw*1ﬁammm$fwgaumcouiéﬂturnmtawpag@w&&%cﬁ«yOurvw
9 | testimony, where you start your discussion of the :
‘10? alternative -- the three alternative designs, the
11 horizontal, the vertical and the longer-span delta
o 2 designs. When PECo‘originally'designed,the transmission
i 13' line was this analysis~c0nducted,as to these three
14}l alternatives?
15“ A. Yes, they were.
16 | Q. And the ahalysis that you present in your
R "téstiﬁéﬁf,'ifftﬁat“tﬁﬁ*analysis that "was conducted by
18|l PECo at the time that the 1ine‘was,designed;or was that’
191 conducted for the purpose of the testimony?
i 20§ A. Like I said before, when the existing line was
E 21}l decided we looked at these'alternatives~and in my
22|l engineering judgement the design that was chosen resulted
E 23’ in the lowest cost and it a190~resultedrin'a iihe that
L 24|l would result in the lowest E/MF. |
kzag JUDGE SMOLEN: For this reéord, pleade define what

11

foot easement, is the line that is propdsed by PECo
centered on the easement so that there is 30 foot

c¢learance from the line to the edge of the right-of-way?

COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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I 12
i} you mean by E/MF. ‘
24 THE WITNESS: Electro-magnetic fields, Your Honor.
ysf"E MS. McCLOSKEY: Your Honor,’I would like to have
41' mafked for identification OCA Cross—Examination Exhibit
5# No. 1.
6 JUDGE'SMOLEN: So marked. Do you have copies for
7i"the>reperter‘an&,COHnsék?
WEAEERE D B Lo M8 MECHOSKEYS ﬁ'eé',a I do; Your-Homor::. -
,gk (Wheerpon, the document was marked
N as OCA Cross—Exam. Exhibit No. 1
104 for identification.)
lilt BY MS. McCLOSKEY:
- 121 0. Now, Mr. Oedemann, I would like to direct your
‘13:‘; att«éntion to OCA Cross-Examination Exhibit No. 1, which
14 is your response tofOCA Interrogatory Set I, No. 8. And
15|l if you could briefly review that and signal me Qﬁen you
16 have completed yoﬁr review"
“““““‘“t?&‘“““““‘ (Witness perusing dccument}) e ey e n
184l Q. Am I correct that this isvyourfreéponse to that
18 interrogatory? |
20g A‘; That's correct.
’21‘ Q. &And in that response'you indicate that no cost
22% information or field calculations weré prepared for the
23 alternative designs, is that cérredt?
st 24 | A. That's correct. At the time.
25 Q. So the cost information and the4fie1d

COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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10 ff

1 ||

13§

14

16 |

12

15 |

13

calculations that appear in your testimony were not
conducted for the initial‘design 6f the line but were
conducted SOmetime after that initial design was
completed, is that no£ correct?
~ A. That's correct..
Q.k And when was the cost information contained in

yaut~téstimnnyncancarning:theae.threewdeéigna-conducted

v ror-obtainedsby-the - conpamyt e R ATEOTI M RRE Ry 3 ey

A. The c¢alculations that exist in the testimony
were made between the time we answered this interrogatory
and the time that I prepared the direct’testimony that
you have. | |

Q. And to give us a general idea of the timé
frame, are yoﬁ speaking about July of 19912

A. Yes. That's correct.

Q. And in July of 1991 how far along was

- ““““*“‘“““i?“‘*&6h§trﬁc€i€n*&f~tﬁe“rineu‘the*proposed~transnission*1ine?
& | A. Approximatély 90 percent complete.
i9 - MS. McCLOSKEY: Ydur Hoﬁor, I have no further
20 'questions‘ And I wouldflike tb,move for the admission of
21: OCA Cross~Examination Exhibit No. 1.
22 |t : MR» BONNEY: No objection.
23f JUDGE SMOLEN: It is received in evidencé.

e 24 | {Whereupon, the document marked as
‘ ) OCA Crosswsxam. Exhibit No. 1

25 was received in evidence.)

COMMONWEALTH BREBORTING COMPANY  (717) 761-7150
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MR.

MR.

14

MS. McCLOSKEY: Thank you, Your Honor.

JUDGE SMOLEN: Mr. Sugarman.

SUGARMAN: May I proceed, Your Honor?

JUDGE SMOLEN: Yes.

SUGARMAN: Thank you.
CROSS—-EXAMINATION

MR. SUGARMAN:

Lries Qe aiMraOedemamy diveeting your-attention Lo Me .-

A.
and also
where it
1986.

Q.

time.
MR.
MR.
MR.

MR.

it.

McCloskey's questions and your answers, what is the
source of your knowledge that Conrail was supplying buik

power to Amtrak until 19862

Discussions with Conrail and Amtrak pérsonnel
I received the bulk power diagram from Amtrak

indicates that the line was removed in May of

Have vyou got that document with you?

= =~~&.**I*do-not ~perdonally have that with me -at this

SUGARMAN: Could that be produced, Mr. Bonney?
BONNEY: Yes.
SUGARMAN: Thank you.

BONNEY: Ig that an on the record data request?

JUDGE SMOLEN: That is an on the record data

request and Mr. Bonhney has indicated that he will produce

COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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MR. SUGARMAN: Thank vou, Your Honor.
BY ME. SUGARMAN:

Q. Could you identify the Conrail or Amtrak

 personnel who adviged you that the line was being used

until 19867

A. It*s on the tip of my tohgue and I just can‘'t
think of it.
st e MR FSUGKRMANT +Could that be provided to.us as
supplemental information? |

MR. BONNEY: Yes.

MR. SUGARMAN: Thank you.

BY MR. SUGARMAN:

Q. Mr. Oedemann, I would like to ask you to

address your attehtion, if you will, to your testimony,

. page four, commencing at lines 22 through 26. And your

testimony ~- and going over to page five, line three.

“H6W did vou "dcquiré’the property for the eastern-

termination of the line?

A. The substatiOn.waé on an existing property at
that location.

Q.  And how did you acquire the land between'the

substation and the Conrail corridor?

A. fThat was acquired by our real estate department

amicably.

Q. And what year was it acquired? -

COMMONWEALTH REPORTING COMPANY = (217) 761-7150
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A. Approximately 1990 -~ 1989 or 1990.

Q. Well, do you recall whether it was acquired
before or after the letter of notification was submitted
by the company which is attached as exhibit —-- as number
one to your Exhibit 1, that is, November 21, 1989?

| MR. BONNEY: Your Honof, I don‘t’see the relevance
kof the questionkénd=1.objact on that basis.
e MR%%SEG%RM&N#&NWe&&wﬁiumbve§towstrike~the%testimony;;m

starting‘atfpage follr, line 17, and going over to page

9
10fl five, line 11 if it's not relevant.
11 JUDGE‘SMOLgnay I Qill overrule the‘objection. You
12| may answer the question.
B A. I do know that there wdas an agreement of sale
14| made between our real estate departméﬁt and the’ownér of
15 that ﬁroperty about the same time the letter of
k16: 'notification~uas sent. Exactly when the transfer of the
"TTf”‘ﬁréﬁéftf'téok“ﬁlaéé:’I”ﬁon't have that information.
18 ﬁ BY MR. SUGARMAN:
19W Q. All right. Did you héve anything to do ﬁith
20‘ the preparation of the letter of notification?
zi: A. Yes, I did. |
oo |l 0. And why is it attached as an exhibit to your
23| testimony?
24 |1 (Pause.)
25u Q;' Well,'perhaps I could ask yo&‘to direct your

COMMONWEALTH REPORTING COMPANY . (717) 761-7180
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attention to page‘five of yoﬁr testimony. At page fiveb
’of ydur'testiﬁony you state, qu@te,~more details about

the background and location of the line are contained in
the companhv's November 21, 1989, letter of notification

to the Commission, which I have reproduced as part of

PECo Exhibit 1. Is it the case that you are intending to |

' sponsor the informatiom contained in the letter of

not iffcation? v owd g ugra e S E L
A. The letter of notification goeg into a 1ot of
detail as to the amount of mileages that are in the

townships, it just gives you a pretty general description

of the route that we arektaking.

Q. Well, what I am askingiyou is is it your
intention to stand behind or to sponsor for’the
Commission all of the information in thekletter of
notification?

A. Yes. : R AT s

Q. All right. Now, it states in the letter of

‘notification, quote, Woodbourne substation property abuts

=~ this is page five of the letter of notification at the

~top, which 18 the first exhibit in PECo Exhibit 1. It

says, "Woodbourne substation property abuts the north
property line of Conrail'‘'s Trenton,cut»off Branch." Was
that statement true as of Novembér, 19892

COMMONWEALTH HEPORTING COMPANY  {717) 761-7150




18
»1 Q. And it was true based on -- if it was true,
2 then why were you acquiring an additional piece of ground
3]i Dbetween the substation and the Conrail line?
4  A The property'does abut the railroad, but it'
5| abutted the railroad at a point where we couldn't enter

61 the substation propertyfdue to the location of Buehl
7| Field. In order to avoid a conflict with the airfield we

Foyhi that wrEen g othadvtordivertithekinefrom the railroad before we

9| approached Buehl Field.

104 Q. All right. Now, at the time of writing the

11}l letter of notification to the Commission had the company

P T 12§ at that time made the decision as to what it wanted to
e ‘ 13 do, that is, that it wanted to embark upon the present

14” project?

Y i A. Yes.
> 16; : Q. And did the company in making that decision
ot qrf donsider “the “ATternatived, “alternative designs, that -are
18 identified in vour testimony at paées 11 and 12, lines
19 ten and following -~ well, 1et's,startvat'thertop cf page
2of 11. Had the company congidered the alternative designs
21 ’}at that time?
22{ A. 'Yés, we have. And as I stated previcusly, in
23: my professional judgement the horizontal configuration
\'%ﬁy ; ‘ 245 would have re3u1ted 4in higher costs an&‘higher E/ﬁF

95 fields.

COMMONWEALTH REPORTING COMPANY  {717) 761-7150
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Q. Why did the Commission not identify the
alternative designs in the letter of notification?

MR. BONNEY: Your Honor, I believe he said why did
not thé Commission.

MR. SUGARMAN: I meant tho company: 1'm sSorry.

JUDGE SMOLEN: Do you want to restate the question
so that the witnass»nn&erstands;it, please?

BY MR. SUGARMANT » - - o

Q. Why'did the‘company not identify the
alternati?e designs in the letter of notifioation?

| 'A. Because the alternative desighs, all three

alternative designs, would have resulted in a higher cost
to the customer and would have resulted in higher E/MF
fields and it was not -- I did not feel it was prudent to
recommend these designs‘to the Public Utility COmmissioni

Q. Well, I'm not asking you_about recommending
““ﬁhéﬂ:“’I éﬁ‘éﬁkfﬁg‘you“ahcut identifying them. Why were
they not identified in the letter of notification?

‘AJ The reason ﬁhey were not identified ig that we
just -~ we did not think it was necessary.

Q. Now, you indicated in your answer to
Ms. McCloskey that the selected design would reduce E[MF;
is that corréct, as opposed to the alternative designs?

A. That's coirect.

Q. Did you make any calculations to support that

COMMONWEALTH REPORTING COMPANY . (717) 761-7150
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Mr. Boeggeman or anybody else to the efféct thatgwhat

configurations of high voltage facilities on E/MF in the

20

conclugion?
A. I did not make formal calculations Rhen the

original design was chosen. But I knew through

experience that the compact delta would result in a lower

E/MF field. And as Mr. Boeggeman will point out in his
testimony, my prediction was correct.

Q. When yeu made that —- d4id you makKe:a jﬁdgemen‘t

time that you seleétedvthe design;kthaﬁ is, prior to
November, '89?

A. Yes, I did, Your Honor.

Q. And &id‘You<discuss that with anybody?k In

other words, did you have any conversation with

would be the best design to minimize E/MF or will the

proposed design minimize E/MF, again, prior to filing the

letter of notification?

A. No, I didn't.

Q. You indicated that you based your judgement to
that effect'on your experience. |

A. That's correct.

Q. Is it correct to infer from that’that you have

made YOurSéif aware of the impact of different

past, that you have had experience in taking E/MF into

COMMONWEALTH REPORTING COMPANY  {717) 761-7150
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account in the design of high voltage facilities?

A. Yes.

Q.  Can you identify any high voltage line whosa
désign has been affected by E/MF considerations?

A. One would be the rebuild of the
Schuylkiil-Island Road 66 KV line, where we used a very
tight confignrétion-ﬁorithat.

IR TR o 8 Amy:mthm&m"Eés that tw -~~: where ks the
Schuylkill-Island Road?

A. That is in southwest Philadelphia.

Q. Okay. Any'others?

A. I can't think of any others off-hand.

Q. When the company establishes a'new right-of-way
for a high voltage line does typically it empioy a tight
‘delta design, a compact delta design?

(Pause.)

Y .«“.u»,ﬁ; lnnuh- O N T T T TS s ¥ T & ‘ Ll &
, R 171 Q. " InGondection with high voltage lines on new

i

19

18

22

23

24
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|

rights~of-way.
MR. BONNEY: Your Honor, I'm not sure what

relevance that question has to the guestion at issue

" here, which is whether the line being constructed by the

company will have an adverse effect on the Protestants.
‘Whether some other line -- or whether the company when it
establishes right-of-wayv with other lines typically

employs a particular design is irrelevant to'that

COMMONWEALTH BEPORTING COMPANY  (717) 76157150
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22
* b question.
21 MR. SUGARMAN: 1It's c¢ross-examination on the direct
3|l testimony which describes alternate liné designs.
4l ; JUDGE SMOLEN: I am going to overrule the
5 dbjection. I am going to ask you to define what you mean

6 by typically. 1Is it always? Sometimes?
7| MR. SUGARMAN: Most of the tiney'

St g egtlarEan s . JUDGE- SHOBENss~ Aldoright.  Let's .hear the witness'

91  answer, if’he remembers the qhestion."
10f BY’MRs SUGARMAN:
i Q. Where you have a new right-of-way do vou
| ‘
p 12|l normally most of the time employ a tight delta on high
13 voltage kV lines? o |
| o : '“;14  A" We look at every opportunity we can on any
15 project’to take any actions that we can that would‘be
16 consisgstent with-prudent avoidance. We do that.
ff“f"“r o TT 7T TTTQr WhHat “does prudent avoidance mean?
18 | A. I would like to, if I could, get into the
19; technicality of that issue, if I may --
20 |t Q. I would appreciate it --
21y A; —~~ with Mr. Boeggeman.
22: | Q. Well, you say get into the technicality. What
23 I would iike for you toftéll mévis as the line designer
o - 24| what your instructions are, your policies are *-~eithér

25 instructions that you are given by,company‘polickar your

COMMONWEALTH REPORTING COMPANY (717) 7617150
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23

24

own professional judgement, either one -~ as to what, to
put it’another'way, what prudent avoidance meang to you
iﬁ your designing,activities‘ |

A. Basically we endeavor to build a tranSmissién
line that ﬁill fesult -~ that will -- thét will result or
lower fields, substantially lower those fields, at a

modést increase in cost.

9l substantially lower those fields?
10 A. To make the line as safe as we possibly cankfor
11 bur neighbors. ’
12 | \Q‘ Well, is it fair, thérefore, to infer that you
135 reCOQnizé that BE/MF transmissibn represents an'absence of
14{~ safety?
;151 A. No. We are not saying thét. We arebaware of
16 the issues at hand. We afe awaré‘that some studies have
k‘dfr‘“ﬁﬁeﬁ made == E'Tbt of*studies have been made. But we aré
18 not convinced that there is conclu91ve evidence that
~‘19§ there is a health effect. But we would still like to do
20? everything we c¢an tokhelp mitigate that effect;
21’ Q. And fbr the purpose of making the ling safe?
22  MR. BONNEY: ,Youf Honor, he already answered that
question.

JUDGE SMOLEN: He can answer it again.

A. Yes. We do that to make the line as safe as we |

EOMMONWEALTH REPORTING COMPANY  (717) 761-7150 -
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possibly can keeping cost in mind for our‘neighbors.

BY MR. SUGARMAN:

Q. Understanding that, when did that policy come
into being in PECo?

(Pause. )

Q. I mean, there was a time when —- I think we all

kKnow, but vou're the witness -—— there was a time when the

i rgenceptYo B MPuwas not: vax factor;- was .ot recognizedras ag}

factor, as I understand it. Isn't that correct?

A. That's corréct; |

Q. When did it become a factor? Wag it a formal
decigion at PECo at some point or was there a consensus?
How did it become a factor and when?

A. It just didn't happen overnight. It evolved.

: I would say that within the last four to five years is

when the E/MF issue, We started looking at that.

Q. Whénfydu’saY’10bkthg at it, you mean taking it
into account in making line, transmission line,
decisions? |

A. Yes.

Q. Now, what'effects of E/ﬁF, or‘potential
effects, 1s the company concerned about‘from a safety
point of view?

MR. BONNEY: Your Honor, we have permitted some

questions about E/MF. Mr. Oedemann does not talk about

COMMONWEALTH REPORTING COMPANY ~ {717) 761-7150
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E/MF in his testimony at all. We have a withess,

Mr. Boeggeman, who has Sponsoréd SOme’testimony about
E/MF and I would suggest that he would be . thé
appropriate witness to ask some ofkthese questions to. I
also note, however, that his testiﬁony is somewhat
1imited with respect to E/MF.

MR. SUGARMAN: Well, the witness testified that the

‘the considerations.

JUDGE SMOLEN: What is the question?

MR. SUGARMAN: My question is what is hiskknowledge
as to the risks or the effects on safety that the company
is seeking to minimize through its policy of prudent
avoidance. ’ |

MR. BONNEY: I'm not sure whether that is relevant.

MR. SUGARMAN: If he doesn't know, he doesn‘t know.
T UTTUJUDGE TSMOLENT U "Tothe-extent that the witness has
knowledgé on the subject, he may answer the question.

A. There again, as i stated before, thére is some
evidence that links E/MF to cancer. it may be some, but
we think it is inconclusive.
| BY MR. SUGARMAN: |
Q. Also neurplogical conditions?
| A. I don't know those details. I really don't.

Q. Okay.

COMMONWEALTH HEPORTING COMPANY - (717) 761-7150
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Now, back to my duestion. I wént to find out the
relationship between the tight delta fcrmatién and the
width of the right-of-way. 1Isn't it true tﬁat the
company does not normally use a tight delta formation
where it does not have a limitation onkthe right—of-Way?‘

: A. What drove the tight delta configuration'was

the fact that the right-of-way alsc had structures,

5 R ~ﬁ*BQ*ﬁTﬂﬁEﬂ&%&We%mnmsvur%ewwandkﬁﬁmrWﬂmmw'ieﬂgtﬁ@wkh&t'wewhavefﬁ
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require the use of a tight delta configuration. So
it's ==

Q. Thank you. I appreciate that. And let me,

then, ask a different guestion.

Isn't it true that where the company has the

freedom to make an unconstrained design, in an

unconstrained right-of~way; relatively unconstrained
right-of-way, that a tight delta formation is not used?
“* - MR.*BONNEY! Td this a-hypothetical question or are

you thinking éf'a particular line?

MR. SUGARMAN: 1In general. Again.‘normally‘

JUDGE SMOLEN: Wait a minute. Let's get some
aorder -~~~

MR.'BONNEx: I'm not sure what you mean by
normally. i‘m confused.

MR. SUGARMAN: Most of the time.

BY MR. SUGARMAN:

COMMONWEALTH REPCRTING OOMPANV {717y 761-7T150
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1 Q. Absent some special factor isn't it true that
2 the tight delta design is not a preferred method for the"

¥ . " )
3 company's own operation?

4V : JUDGE SMOLEN: fou may answer.

5| A ’That is correct.

6l BY MR. SUGARMAN:

fr ; &. Is that. becauss it is leas eﬁﬁiﬂien&aon less

st osge n sgibo. geferrornbothisufroman- olectrioa 3--operating: podmwtr 6f view? .
9 A. If you would take a typical right-of-way, there
10 are no structures on that right-of-way. But like I said

| 1t before, this'right—of~way had structures at approximately

12| 300 foot spacing and -- which lended itself or I should

’13; éay required the use of a tight delta. And as a big

14~ by-product of that, the tight delta coﬁfigﬁration tesults'
15 in low E/MF fields.

18 Q. I understand that. I understahd your‘festimony
= ot ol iH CthHat regarﬂ.‘“éﬁt‘my*quéstion is given thét there is

18 én effect, as ydu,haVe testified, and given that the

19y company practices prudent avoidance --

0l MR. BONNEY&A I'm sorry. There iskan effect?
21\ MR. SUGARMAN: An effect. A-n, new word,
29 e-f-f-e-c-t. |
23: MR.‘BONNEYﬁ No one has testified to that.
» o | MR. SUGARMAN: An effect of E/MF.
25 JUDGE SMOLEN: Wait. We have an objection to at

COMMONWEALTH REPORTING COMPANY - (717) 761-7150
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least that part of your question.

MR. SUGARMAN: Oh, I see.

BY MR.

SUGARMAN:

Q. Given that you feel there is an effect on

safety such that you practice prudent avoidance, my

question is directed towards whether =--

KR. BONNEY: Your Homor, I still objeet at. this

“opointey T domdt~thinks hersadd- there-ig an-effect ons

safety'from E/MF.

MR. SUGARMAN: I think he did.

JUDGE SMOLEN: Well, the record will show what the

witness said. But we can ask the witness.

MR. SUGARMAN: Again? We can ask the witness

again?

JUDGE SMOLEN: Yes, you can ask the witness again.

MR. SUGARMAN: Okay.

BY MR.
Q. Do
you practice

with respect

SUGARMAN:
you recall testifying a few minutes ago that
-~ the company practices prudent avoidance

to E/MF\in‘drder to alleviate the effect of

YE/MF on safety?

MR. BONNEY: Your Honor, that is not what he

testified to.

JUDGE SMOLEN: Well, he is asking him now,

Did you testify to that in the past, earlier in

COMMONWEALTH AEPORTING COMPANY . (717) 761-7150
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this proceeding?

~A. If we talk about safety, we have to go back to

it  codes.

BY MR. SUGARMAN:

Q; We do? I am asking what the company does. Are |

 you saying you ignore anything that is not in a code?

A. No. We dom*t ignore it.

9

10 |f
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pirale v 08 GRayreonkowass gotugrebor-get ta the-coded. But: you. | .

said earlier that ~~’did you not say earlier,that thé
company‘practices prudent avoidance iﬁ order'to~a11eviate
the safety -— or in order’to énhance‘the gafety of the
line with respect to E/MF?

A. ~W9 practice~you'prudent avoidénce td minimize
E/MF and to minimize any possible health effects from
E/MF. I don't consider this tb be -~ I don't consider
prudent avoidance and safety to be the gameée thing.
E Q. "AYIl right: ‘I understand what vyou are gaving
and the record will reflect this answer and thé‘other
answers. And I think thevwitness'k—~,ﬁe11; it doesn't
matter what I ﬁhink at this point}

Let me, then, takezthé present testimony as the
predicate for the next question. ) |

JUDGE SMOLEN: Ask your question.

BY MR. SUGARMAN: i

Q. As I understand it, you practice prudent

COMMONWEALTH REPORTING COMPANY ~ (717) 761-7150
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1 avoidance to reduce the E/MF effect because of the
2/l possible health risk. |
3 MR. BONNEY: I object, Your Honor.
4‘k, MR. SUGARMAN: Thaﬁ‘s what hekjust sai&.
5 JUbGE SMOLEﬁ: kThét's’his understanding. - Let's
Gﬁf hear thévquestion; That is cdunsei's understanding.
T | | MR. BON“EYf I'ﬁ not sure- that it's relevant.

EoRREaE g o gL

CRebes ~JUDGE -SMOLEN: »it"s not. Let's get the question,

9 Nnow.
10l BY MR. SUGARMAN:
1 Q. Does that include the issﬁe of loéation as well
P 12 as the issue of’design? That is to say, when‘you séleét
| 13; a ldcation for a facilityvdo you consider the
‘14? ’desireability of minimizing E/MF?
15 A. Yes, we do.
16}' Q. Okay. Now, if you have a new right+of~way for
mEA i*f“in*“ﬁgfaciiity‘andﬁyon ¢an évc&ﬂ using the delta, the tight
18| delta, isn't that a way of minimizing E/MF and also at
19  the same time enhancing your eiectriCai'pefformance?
zd; MR. BONNEY: Your Honor, is that a hypothetical
 91  gquegtion? If 806, I would ask ﬁhat you mean by a ﬁew
2t  right-of-way. |
23“ | ‘MR,.' SUGARMAN: It is.
= 24 ‘JUDGE SMOLEN: He answered it ig a hypothetigal.
25H MR. SUGARMAN: A fight—cf~way that is not

COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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constrained by the fact that it is an effort to employ an
exigting right-of-way.
A. Yes, we definitely would. If we had an

unconstrained right—of~way. as you mentioned, we would

keep the 1line as far from the edge of that right-of-way

4s We can to keep E/MF levels at the edde of the
right~of-way as low as we can.

BY MR. SUGARMAN:

Q. And in your answer to the OCA/interrogatory'
which has been identified and I believe admitted as OCA
Exhibit 1, it says the choices for the siting and design
of this transmission line were guided by the availability"
of an existing'conraii right-of-way. And theﬁ.yéu go on
to say given the special situation of anfexisting
railroad right-of-way with structures only minimal

congiderdtion was given to alternative routes. In PECo's

“view, ﬂSé”of'tﬁé*exigting"right*of«way and structures was |

obviously sﬁperibr’tc any alternatives and therefére no
cost information or field calculations were prepared for
alternate routes.

Now, I amkgoiﬁg to ask you what alternate routes
you identified.

A. As I stated ih this interrogatory, the route

that we selected was so obvious to be the best route, if

- you took a ruler and drew a straight line from Woodbourne

COMMONWEALTH BEPORTING COMPANY {717y 761-7150
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substation to Heaton substation, it would be 64,000 feet.’
If you get your calculator out that will measure out to
12.1 miles as the crow flies. Our line is 12.8 miles in
length., You can't get a route more direct betweén these
two substations.

@. I was waiting for you to answer my question.
Woulé you i&entifY‘the alternate routes that you
identified?

"A. I did not formally investigate other routes for
this transmission line.

Q. Would you identify the roﬁtés that you
informally identified?

A. We didn't have any other alternate routes. I

mean, when you loock at an alternate route you think about |

buying a new rightéof~Way. But this afea‘has so many --
is so built up that buying a new route would be=ﬁnheard'~]
of. |

Q. Did you consider employing or overbuilding on
an éxistingvroute?f

MR. BONNEY: Your Honor, I think you have ruled

that the need for this line is not at issue in this case. |

MR. SUGARMAN: I didn't eliminate the line.
JUDGE SMOLEN: He is talking about alternative line
designs, and that is raised in the testimony.

MR. BONNEY: You are talking about alternative

COMMONWEALTH REPORTING COMPANY = {717) 761-7150
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p locations.

g MR. SUGARMAN: Yes.

3  V MR. BONNEY: And now your question goes to whether
’4; ’we needed to build this line.

5]  MR. SUGARMAN: No, it doesn't. It goes to

6 whether --

74h JUDGE- SMOLEN:. I am going to overrule the

<n a8l wobjeetions Let*s not-waste time.

9 ‘ Ansvwer the question if you recall what the question
! ;
10l was.
ull ’ A. There are other rights~of-way into Woadbourne

12 )i substation. Thére'is‘onlytone private right-of-way that
13 we have that we could take into Woodbourne substation

M4}l right now.

15 || BY MR. SUGARMAN:
16“ Q. And what is that?
17%( ‘ A. I beg your pardon?
18 Q. What is that?

A. That comes from thé Buckingham area. That is
'way out of the road. | | |

Q. Did you pérformvany’system models to determine ¥
whether the Buckinghamvterminus couid be”hooke& into the
grid in order to provide an alternate source‘intq Héaton 1
or Wooabourné? k

A. As the letter of notification states, this 1ine

COMMONWEALTH REPORTING COMPANY =~ (717) 761-7150
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is being put in there to prevent == in case we lose the

line out of Buckingham, So that would not be a

‘possibility.

Q. Did you pérform'a system model to determine
whether the line to Buckingham could be used td hocok into
the grid?

MR. BONNEY: Your Homnor, that goes directly to need
for this Yinei: |

MR. SUGARMAN: Your Homor, it's a question of an

kalternate route.

JUDGE SMOLEN: Well; it is mentioned in the letter

~of notification which is part of his exhibit. Now, need

for the line can be ihterpreted‘sevéral,waYS: need for
this design of the line or need for additional power.
And I think this -- since the letter of notification is

attached as an exhibit'and the withéSS énswered that he

‘is ready to "stand €o answer questions about the letter of

notification I am going to pérmif the question, if hé
remembers it.

THE WITNESS: I believe 1 do.n Would yQu‘repeat the
qﬁestion, please? | |

BY MR. SUGARMAN:

Q. It is a yes or no question. Did yon perform a
system model tondetermine whether using therBuckinghamﬁ
corridor to the grid‘cbﬁid supply the necesgsgary power at

COMMONWEALTH REPORTING COMPANY {717)761-7150
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1| the Heaton or Woodbourne substations?
2l A. No, I did not.
3 Q. Is the Buckingham station connected to the grid

4t independently of Woodbourne or Heaton?

51 A. The Buckingham substation is on the same 220 kv
6 grid.
7 Q. Now, you indicated earlier that code is

STyt vundg i tcongideredynand cin syour: direct: testimony you refer to the
ol National Electricusafety Code at pages eight to ten of
10§ your testimony. You list there on page ten eight -- you

1| paraphrase eight code requirements. Are those the only

12l requirements of the NESC code which are relevant to this

13 line?

14| ' ’ A; No, they are not.
15 Q. And why did you list those?
16 A. I'just tried to give an example of some of the

17| requirements in the code.
18 Q. Are there any requirements of the code that are
19 related to considerations of electro~magnetic fields?

20| A, No.

21  Q. Now, in your testimony at pages ten and 11 you
22| were asked are there any other safety considerations that -

23 kthe éompany has incorporated. And your reéponse

 ;24“ indicates removal of an aviation hazard and some removal

25l of some sﬁitches and transformers. Can you explain why

COMMONWEALTH REPORTING GOMPANY - (717) 761-7150
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you didn't address E/MF in that answer in light of your
answers to Ms. McClosgkey and to me?

A. Thefe again, when I talk about safety
congiderations here I did not put the E/MF issue in this
answer because as far as I am concerned that E/MF is not
really a safety issue to keep the public from getting
hurt by the line. | k

Q. What is-it?

A. What is what?

Q. E/MF?

A. E/MF is a field‘that surrounds the 1ines It's
akmagnetic field that surrounds the line.

Q. Why does thefcompany praciice prudent avoidance
to mihimiZe exposure to it? Why spend the ratepayérs'
money on minimizing exposure'tc E/MF? .

‘A.‘ Because wefcare.’

Q. About what?

A. We care about our\heighbors and our customers.

Q. But if there is no safety issue why does your
care for your neighbors and customers induce you to
practice’prudent aVQidanCe? 

| A. Because we are aware of the fact that studies
have’been'made and there isrbasically inconclusive |
evidence that there may be’some health risk or health

effect due to E/MF.

- COMMONWEALTH REPORTING COMPANY {717) 761-7150
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1'  Q. So it is a gafety issue, then?

2" | A. Well, if it were a safety issue, in my opinion,
3l it should be listed in the National Electric Safety Code
4}l and as of now fhat code does not address E/MF, does not
5" give any minimum values of E/MF to design your line to.
6l Q. kNow, isn‘t it true that PECo has advised its
7l cmstomers to aveid B/MF in their daily lives?

g e gl e w MR «BONNEY # ’*‘?f-fnc‘r wyouhave a ‘referemce‘ ‘that you are

9|l talking about?

10 MR. SUGARMAN: Yes. It's a brochure published by
i1 }j PECo. | |
’~,kfw* o 1 MR. BONNEY: Do you have a copy of thét available?
‘ B . MR. SUGARMAN: 1I do hdve a copy. 1 just have~onek
14 || c‘o_p'y; 1 just got it.
iS JUDGE SMOLBN:' Why don't you show it to Counsel?
1 MR. SUGARMAN: T would be happy to do that.
: 17 - “~{pocument handed to Mr. Bonney.)
18?‘ v MR. BONNEY: Do you have a particular reference in
1§f that brochure that you are picking out?
20 - MR. SUGARMAN: I beg your pardon?
21 MR. BONNEY: Is your guestion directed to a
22 particular réference in that brochure or is it the entire
23|| brochure that you are referring to? |
w ' o MR. SUGARMAN: ﬁo.- There is a »partéidular

2|l reference. And it's on the last page and it says, "I

. COMMONWEALTH REPORTING COMPANY . {717) 7617150
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understand milligauss as a unit of measure. Now what?2"
“And it says, "Consider what one researcher has
called prudent avoidance. Prudent avoidance is’simply
common sense reduction of your exposurekto electric and
magnetic fields.™ |
- BY MR. SUGARMAN:

Q. Are you familiar with the company having

- offeredthrat advice to- its customersd

MR. BONNEY: Your Honor, I think the report speaks
for itgelf.

MR. SUGARMAN: I am asking if he is familiar with
it. |

MR. BONNEY: He didn't ask that. He said has the
company given that advice. I don't see any advice that
the company has given. it just fepeats what othérs have
indicated. |

kMR;’SUGARMAN: It putsfthe'company ~~:

JUDGE SMOLEN: Well, wait a minute. What is the
question? |

MR. SUGARMAN: I am asking if he is familiar that
brochure having been published by the company.

JUDGE SMOLEN: That's the'queétion.’

MR. BONNEY: ’That’s‘not the question hekaSKed.

JUDGE SMOLEN: Well, that is the question that's

now before the witness.

COMMONWEALTH: REPORT[NG,k COMPANY 717y 761-7150




TSR W

"

¥

R N L

7

Ead S AR T4

10

11

13

15

16

18
19 |}

20

99 |l
23 ||
24 |}

254

9

2z

14 |

21 |}

39

‘Are you familiar with this brochure?

(Witness perusing documeﬁt,)

THE WITNESS: To be truthful, I don't remember
geeing this.

JUDGE SMOLEN: Next question.

BY MR. SUGARMAN:

Q. ©Now, would the E/MF exposure induced by the

- propogsedvbime-berreducedsaf the right-of-way were all

above the natural topography rather thanAin a cut?
MR. BONNEY: Your Honor, that is well beyond the
scope of Mr. Oedemann's testimony. As I pointed out

earlier, he does not discuss E/MF in his direct testimony

at all. Mr. Boeggeman does and he is the witnegs that we |

are presenting with respect to the expected field levels
from this 1ine‘
MR. SUGARMAN: I am only asking if he knows.
“‘JUbGE‘SMOEENf“ Well,” you didn't ask if he knows.
Do you Kknow - well, what is the dguegtion again?
BY MR. SUGARMAN:

Q. Do vou know whether the E/MF axposure on the

'grband adjacent to the right-of-way would be reduced if

the right-of-~way were'at existing topography rather than
in a cut?
JUDGE SMOLEN: Is this within:your field?

THE WITNESS: I'm not still -- Your Honor, I'm not

COMMONWEALTH REPORTING COMPANY (717} 761-7150
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sure exactly how -- what the question is.

BY MR. SUGARMAN:

Q. Well, let me ask a preliminary question.

A. Can you give me an exémble, perhaps?

Q. Yes. bLet mésask a preliminary guestion. You
are aware of where the line -~ where the Conrail corridor
passes under the Davigvilie Road bridge near Willow
Grove?

" A. Yes. Yes, I am familiar with that.

Q. And the line isg in a deep’cut atithat point, is
it not?

MR. BONNEY: What do you mean by deep cut?

A. Yes -~ ‘ o

JUDGE SMOLEN: Wait a’minute. Now, your Counsel
has an inquiry here,

MR. SUGARMAN:"HOQ deep is a deep cut?

" MR. "BONNEY: " What do you mean by a ééep'éut?

BY MR. SUGARMAN: |

Q. How deep is the cut there?

A" Twenty feet. |

Q. -Okay. So is it correct that the top -— that
the elevation of the c¢onductors in régard téfthe
topography is 1ower than it would be if the line were at
the surrounding topography?

A. That's not true.

COMMONWEALTH REPORTING COMPANY  {717) 761-7150
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Q. It's not true? Are you saying that the poleé
are raised in height to compensate for the cut?
A. Absolutelv. | |
Q. So it's the same height that you would have if
you were on existing‘topography?‘ |
| JUDGE SMOLEN: As if there were no cut there? ‘Is
that wh&;Ayouaare asking? k |
MR SUGCARMANT» Yessi o
A. As I understand the‘queétion; you are asking do
we adjust ihe height of a line, of a transmission line,
to account for the topography that we afe péssing across?
BY MR. SUGARMAN: |
’Q» ’Yes. Yes. That is another way of aéking it,
ves.
'A, Okay; The answer to that is yes. We haVev
adequate clearancé at that location.
QS U But "dd you have as much ¢learance as you would

have if the Iine were on the same level -- if the bottom

of the poles uere on the same level as the siurrounding

topdgraphy?

KA. Well, that 1s a unique case in that the wire at

~Davisville Road is not goveraned by ground clearance at
. that location. We have a distribution crossing at

bavisgville Road. So the wires at Davisville Road are

probably higher than they normally would be.

COMMONWEALTH REPORTING COMPANY . (717) 761-7150
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Q. For that reason?

A. Fér that reason.

¢. Let me ask you to,elimihate that as a
cohsideration, and if that makes Davisviile Road not a
féir’eXample I will ask vou to sgelect an example, perhaps
a mile east of Davisville Road as an example where there
is ﬁo &istribution line.

i ~Agaiumwmyvqueationu¢é do you compensgate for any
deviation because the railroad is in a cut on a one for
one basis? Do YOn raise the line enough so the
éondQCtOrs would be at the same eiévafion~abOVe thék
grOUnd?

A. Yes, we do.

Q. As if ‘it wére‘on the existing'topography?

A. Yes, we do.

MR. SUGARMAN: Thank you. I don't have any other
guestionsg.

JUDGB SMOLEN: Redirect?

MR.‘BONNEYf May wé have a few moments?

JUDGE SMOLEN: Yes. Let's take a break. I have
approximatély 11:05. Let;s reconvene at 11:15.

MR. BONNEY: Thank you, Your Honor.

(Recess.)

JUDGE SMOLEN: Back on the record.

Mr. Bonney, redirect?

COMMONWEALTH REPORTING COMPANY {(717) 761-7150
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MR. BONNEY: We have no redireét for the witness,
YOur Honor.

JUDGE SMOLEN: Anything further of the witness?

MR. BONNEY: Yes. I would move that his testimdny,k

PECo Direct No. 1 and his accompanying exhihit, PECO
Exhibit No. 1, be admitted into the record.

JUDGE SMOLEN: I think you alreéady moved that and

‘ﬂ%ﬁ#aEWreceiVed”subject to motions. -

The witness is excused. Thank you véry‘much for
appearing and testifying.
{Witness excuSed;)
JUDGE SMOLEN: Mr. Bonney, do you have anotﬁér
witness? |
MR‘~BONNEY2’ Yes, Your Honor. The company calls
Charles Boeggeman. |
Wﬁefeupon,
fharks ' CHARLES BOEGGEMAN
having'béén duly swotn, testified as follows:
| JUDGE SMOLEN: Statekyour full name and address for
Ehe record. |
THE WITNESS: My name is Charles J.'Boeggeman,
Bfoéeﬂg—g—e—m—aen;’,The~company address is Philadelphia
Electrié Company, 2301 Market Stfeet, Philadelphia 19101.
JUDGE SMOLEN: Mr. Bonney.

MR. BONNEY: Your Honor, I haVe previously

COMMONWEALTH BEPORTING COMPANY (717} 761-7150
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distributed to yourself, two copies to the court reporter
and to the other parties copies of what have been marked

as PECo Direc¢t No. 2, the direct testimony of Charles J.

Boeggeman on behalf of Philadelphia Electric Company, and |

his accompanying exhibit, PECo Exhibit No. 2.
JUDGE SMOLEN: They are marked for identification

as you have indicated. PECo Direct No. 2 is the

st v‘wﬁdw&ﬁ sestimony rof whiswwitness :and PECo Exhibit No. 2 is the

exhibit accompanying that testimony.
(Whereupon, the documents were marked
as PECo Statement Direct No 2 and
Exhibit No. 2 for identification.}
JUDGE SMOLEN: Let me ask whether or not the

reporter haS‘beén»sUpplied with the c¢orrected copies of

- PECo Exhibit No. 27

MR. BONNEY: He has been.

JUDGE SMOLEN: As well as other Counsel?

MR. BONNEY: Yes, Your Honor.

JUDGE SMOLEN: Let‘s pfoceed.

MR. BONNEY: And we will be referring to that.

JUDGE SMOLEN: Okay. |

DIRECT EXAMINATION

BY MR. BONNEY:

Q. Mr. Boeggeman, by whom are’you empioyed and in
what capacity? |

A Philadeiphia Electric’Company. I am an

COMMONWEALTH HEPORTING COMPANY (717) 761-7150
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electrical engineer.

Q. Do you have before’ybu a copy of what has been
‘marked for identification as PECo Direct No.’2?

kAi Yes, I do.

Q. Wasg this document prepared by you or under your
direction and supervision?

A. Yes, it was.

SRR .- Dosyou:havesany revigsions or corrections to

make to this document?

A. No, I do not.

Q. If I were to ask you today thé questions set
forth in PEC6 Direct No. 2 would’your anSWeﬁs bé the same
as those contained therein?

A. Yes, they would.

Q. Would your anSWers'be true and correct to the
best of your knowledge, information and belief?

A. Yes, they would.

0. Do you have before you a copy of what has been
marked for identification as PECo Exhibit No. 22

A. Yes, I do.

Q. Was this exhibit prepared by you or under your
direction and supervision? o

A. Yes, it was.

Q. Do you have any revisions or corrections to

make to this exhibit?

COMMONWEALTH REPORATING GOMPANY  (717) 761-7150.
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A. No, I do not.

Q. 1Is the information contained in this exhibit
true and correct to the best of your knowledge,
informatidn and belief?

A. Yes, it is.

MR. BONNEY: Your Honor, at this time I agk that

these- exhibits be admitted into the record, PECo Exhibit

Noi2 ‘and ‘PECo ‘Direct No:#2,s be admitted into the record

subject to timely motions and cross-examination.
JUDGE SMOLEN: Theykare received subject to those
motions;’ |
MR. SUGARMAN:‘ May I reservé the same way on i
JUDGE SMOLEN: Yes, you may .
{Whereupon, the docﬁments ma;ked as
PECo Statement Directo No. 2 and
Exhibit No.72 were received in
evidence.) :
‘MR. BONNEY& Mr. Boeggeman is availébie for
cross—-examination.
JUDGE SMOLEN: PP&L?
MS. KHANWALKAR: No cross, Your Honor.
JUDGE SMOLEN: Prosecutory Staff?
MS. BURKET: No cross, Your Honor.
JUDGE SMOLEN:. OCA?

MS. MeCLOSKEY: Thank you, Your Hénor.

COMMONWEALTH REPORTING ~COMPANY {717)761-2150
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CROSS*EXAMINATION~
BY MS. MéCLOSKEY:
0. Good morning, Mr. Boeggeman.
A, Good morning.

Q. I would like to start at page five of your

 testimony in the chart that you present on magnetic

fields.
~ A. Yes.

Q. And just for clarity@ do the inches there

represent the distance away from the source?
- A. Yes, that's correct.

Q. And am I alsoycorrect that thege are the fields
producéd when the appliance that is 1istéd ﬁﬁere is in
use?

A. That is correct.

0. So, for example, 1if the‘microwavé‘ovén is
turned off, thefe‘WOula be ndé magnetic fie1d~produeéd, is
that correct? | |

Al That's correct.
JUDGE SMOLEN: No residual?

THE WITNESS: Well, the clock. The microwave oven

c¢lock would certainly have a field associated with it.

If there is no current draw by the device then there is
no magnetic field associated with it.

BY MS. McCLOSKEY:

COMMONWEALTH REPORTING COMPANY - {717) 761-7180
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“i§‘ 1 x Q. Now, on page nirie of your testimony you list
2 the possible loading scenarios for the Woodbouine-ﬂeaton
3 transmission line. I would like to focus on the normal
4 loading gituation.
5 Am I correct that under the normal 1oading scenario
6| there would be a flow of current at that level on a 24

7| hour per day basis?

ot e e o84 e v e AL IowddE -drave to go back to-percentages
; . 1 | |
g 9 (Witness perusing document.)
| :
10 ~ A. No, that is not correct. No. The load varies

i1 i - throughout the day.

12 Q. Maybe my guestion made it a 1ittle too simple.

13|l The load will vary throughout the day but there will be a

14" locad of some maghnitude on the line at all hours of thé
,15_ day?

16 || ~ A. That's 'right

!17" - Q. Unléss‘the line is out of service for repairs
18" or some other reason?

19 || A. That's right.

20f Q. Now, in calculating the magnetic fields

21 associated with the five loading situations that you have
22 presented, did you consider the effects of the rail lines

23| on the magnetic fields?

. , 24 A. I knew what the rail currents were from

25| c¢calculations independent of the magnetic field

COMMONWEALTH REPORTING GOMPANY  (717) 7617150
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1 calculations that were done when we were modeling with

2} software called CORRIDOR. That software models ihduced

3| currents in the rail because we were trying to mitigate
4 effects to Conrail equipment. 1T knew from the 1low
5|l currents that the effects on the overall magnetic fields

6|l would be low so I did not include them in my calculations

Vi for magnetic field.
IR ST aRn W08 faues Qe And:rin-making: those-calculationsedid you

9 consider the effect of any parallel pipelines‘that may

10§ run along that transmission corridor on the magnetic

11 field calculation?

'¥*¢ | 12‘ , A. No, I did not. And the pipelihés,'we are aware
L‘ ik ‘ 13| of where they are. Phase rolls, what we did technically
k | 4y to reduce the currents on the rail, wduld also redﬁce any
15 effects'bn the pipeline. The pipelines were coiﬁcident

16  with the rail.

1T JUDGE SMOLEN: ~ Are there pipelines there?
18 THE WITNESS: There are two pipelines in the area.
19 fl , JUDGE SMOLEN: What are they? I'm sorry if I'm

20 stepping on your questioning.

atf MS. McCLOSKEY: That's fine, Your Honor.
2 ' THE WITNESS: I need help in that area.
’23  ‘ MR.. BONNEY: We answered an interrogatory; if that

24| would be helpful.

25 JUDGE SMOLEN: All right. Go ahead.

COMMONWEALTH REPORTING COMPANY " (717) 761-7150
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BY MS. McCLOSKEY:

Q. Now, starting on page ten of vour testimony and |

continuing through page 12, T think we have 60vered some
of this with Mr. Oedemann and just to summarize, am I
correct that these calculations of the magnetic fields
were cqn&ucted in approximately July of 19917 |

A COrrecti
L t~'ﬂqeﬁwﬁoﬁWtﬁempuxposé‘af'this*festimony?@~' o

A« In preparation.of the testimony,'yes.

Q. Now, in all the calculations that you havel

conducted to create Table 4 of your testimony did you‘use\'

a 12 foo£Aphase gspacing in those calculations?
A. That's correct.
MS. McCLOSKEY: Y&ur Homor, if I could have marked
for identification OCA Cross-Examination Exhibit No. 22
~ JUDGE SMOLEN: So marked. |

-~ L T T R

"‘(Wﬁéféupbn.‘the documenf was marked
as OCA Cross-Exam. Exhibit No. 2
for identification.)
BY MS. McCLOSKEY:
Q. 1Is Cross—-Examination Exhibit No. 2 your
responsge to OCA Interrogatory Set I, No. 3?»
A. ‘That's correct,
0. And\if you could look on the third page -of the
response, that excludes thechQer Sheet;'aﬁlx correct

that in these calculations vou used a 14 foot phase

COMMONWEALTH REPORTING COMPANY  (717) 7617150
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spacing to calculate both the electric and‘the‘magnetic
fields?

A, Yes, I used a 14 fodt phase spacing there
‘bécause in one of Mr. Oedemann's exhibits he shows the
variation in phase spacing which varies from, I helieve,
Ié_to 15 or 16 feet in phase spacing. About 90 percent

of the length of this transmission line is represented by

Qaﬁlzxfoothhaeefspaving;nwAb<the time. that:I did this I

took the middle of the rbéd. But in preparing my
testimony I felt it was more accurate té represent the
majority of the line. |

Q. ‘Ninety percent is represented by 12 foot phase
spacing and what is the other phase spacing that occurs
in the other ten percent of the liné?

‘A. Phase spacing increases in two cases; When the
phase rolls are adComplished we have to create greater
distances becauge the wires are passing by each other.
And also whén,we-get to é deadend structure where you
take a vast turn. We actually’tié to both ends of ﬁhe
structure and loop around with wires. We haVe to create
bigger spacing there.

Q. At the phase rolls what does it increase to?
How many feet?

A. I believe it is 14.

Q. And at the end deadend structures how many

COMMONWEALTH REPORTING COMPANY - {717) 761-7150
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feet?

A. I believe it's 16 at the deadend.

Q. And would there be ah effect on the electric
and the magnetic fields of increasing the phase Spacing

to the 14 feet and the 16 feet at those points?

A. The eléctric and magnetic fields would inc¢rease

with4the wider phase spacing.

vk @ sNOWYyE @kgo ronwPablend;, where you are showing the

comparison of the electric ana magnetic fields between

the compact delta designs and the other alternatives, am
I‘cbrrect that these comparisons were‘made;atkthe
mid-span?

A. That's correct -- jﬁst to c¢orrect, vou said

electric and magnetic fields. Table 4 represents

gtrictly magnetic.

Q. I'm SOrry; Thank you.

‘Al They "were caicutated;at‘thefmaximuﬁ sag, and
the sag is~sometﬁing,that really woﬁld'not be achieved
because it is at maximum conductor temperature.

Q. Just to be‘clear for the record ¢6ﬁld you try
to explain the mid-pan and the sag a little further for 
us?

~A. Would YOU mind if I’illustrate? I do have a
éasel pad here. 1Is that okay? |

MS. McCLOSKEYi ' That would be | finewith me, Your

COMMONWEALTH REPORTING COMPANY '  {717) 7617150
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Honor.

JUDGE SMOLEN: You can demonstrate with the easel

appears of record.

THE WITNESS: That's fine.

JUDGE SMOLEN: Go ahead.

A, Betweenwtwbﬁtoxer5~yow have a span 6f;wire.‘
The wire will oop.=-—

MR.'BONNEY: You can useithe easel if you want to.

JUDGE SMOLEN: Wait a minute just for a second. Do

you Hant to use the easel or don't you?

THE WfTNESS: It's ﬁprto‘tﬁe Court_ I thought it
would provide a better illustration.

JUDGE SMOLEN: Then let's use the easel.

Can Counsel see it?'

MS. McCLOSKEY: Yes.

'JUDGE "SMOLEN: Go'ahead. But articulate what

yvou're doing.

A. These represent two towers roughly 300 feet

~apart. I will just put one wire across.  The weight,of

the wire sags the conductor. And we calculate the

magnetic field at the maximum sag. We do not calculate:

it at either end.

JUDGE SMOLEN: At the point closest to the ground,

you're saying?

| COMMONWEALTH REPORTING COMPANY - [717) 761-7150
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i THE WITNESS: Exactly. The point closgest to the

grouhd, the ground down here. If we célculatedkit at
- this end the electric¢ and magnetic fields WOﬁld be lower.
Calculating it here presents a worst case scenario.
JUDGE‘SMOLEM: Thank  you.
BY MS. McCLOSKEY:
0. Whenﬁyou<c&lcniatevthﬁ-jagﬁeﬁic fields at the

Hnﬁtgw@&aaﬂ%Ewg@mr@c@ﬂ%hﬂtW%h@Y“Chaﬁge‘b&C&ﬂEEWtHE*aCtual -
because of the height of the conductor at thatkpdint?

A. ‘That's correct. Although for the electric

field the grounded structure would perturb that electric
field and reduce that electric field. The structure
would have virtually no effect on the magnetic.

0. And am I also correct that the height of the
conductors for the alternétive designs at the towers
would be in the range of 42 to 50 feet as compared to the
’32:5 feet for the compact delta design?

A. I would have to see the illustrations that

Mr. Oedemann had. 1If his illustrations communicate that,

gpan, there is about 300 foot.

Q. Would you accept that subject to checking

“ Mr. Oedemann's design? .
' A. Certainly.

MR. BONNEY: Would youkrepeat the numbers, please,

COMMONWEALTH REPORTING COMPANY {717} 761-7150 -
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1} 80 we make sure we get then correctly"
2l MS. McCLOSKEY: In the range of 42 to 50 feet for
3] the alternative designs as compared to the 32.5 feet for

4l the compact delta design.

5|  MR. BONNEY: Thank you.
6l A. You said 32.5 at the structure?
7: BY MS. McCLOSKEY:
- sl 9. Yes-
| 9 | A. I know that is wrong. Can we clarify that now?

104 JUDGE SMOLEN: Go ahead; You have been asked the
11 questibn, | ‘

lVf%;~ 12 {Pause.)

By ’~THE WITNESS: Let me pull back'from that. I'm

C14 gorry. I think 32.5 feet is a minimum.

15 || JUDGE SMOLEN: Off the record for a moment.
16: | (DiSCussioﬁ off the record.)

TR ‘1§ " JUDGE 'SMOLEN: Back on the record.
is# Do you want to restate your guestion again and

19| let's see if we get a more definitive answer from this

201 witness?

21“ Byrms. McCLOSKEY:

22 ‘ Q. Am I correct that the height of the conductors
‘23‘ for the alternative'designs at the towers would Be in the
f¥§Q  L 24 range of 42 to 50 feet as compared to 32.5 feet for the

25 || compact delta design?

COMMONWEALTH REPORTING COMPANY (717} 761-7150




s B ry

56
1f A. Again, I am looking at the compact delta
2 design. That number is correct. I will assume that the
3 others are correct.
it
44 Q. §So you will accept that subject to check?
r5’ A. I will accept that, sure.
6 MS. McCLOSKEY: I have no further questions, Your
7§ Honor.
508 || e, o1 s 10 JUDGE SMOLEN:  Mr. Sugarman.
9; MR. SUGARMAN: Thank you, Your Honor.
10 CROSS-EXAMINATION
~11t kBY MR. SUGARMAN:
12: Q. Mr. Boeggeman, what other alternative, if any,
13 ' designs could PECo hﬁve utiiizad‘in designing the 238 kV
14’ line? | |
15 || ‘A. For this particular,right—of~way?’
lsf Q. Yes. |
1%;‘ - MR. BONNEY: rYour'Honor, we have a witness who was
18: already crcss—examined,’who is an engineer on the design
19} aspect of it. T think he was cross-examined at length
20t about the design alternatives. This iskbeYOnd the scopé
2i£ of Mr. Boeggeman’s‘testimony.
29 MR. SUGARMAN: I didn't crogs-examine him about
23|l othér design alternatiVes, The reason I am agking this
24|l witness is’becaUSe'he did the E/MF compariséns"
a5l JUDGE SMOLEN: What is the question?

COMMONWEALTH REPORTING COMPANY  {717) 761-7150
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ki MR. SUGARMAN: My question is what other

2 alternative designs PECo could have used on this

3 right-of-way.

4 ~ MR. BONNEY: That is beyond the scope of his direct
5| testimony.

'6  : JUDGE SMOLEN: I agree that it is beyond the scope.
7'} But now if vou -~ I don't want te tell youﬁwhat to ask, but
Vt“-3'wnﬂ8,w{¢f yon*are* asking -about -E/MF then let's agk about E/MF.
ol BY MR. SUGARMAN: |

10 th What other alternative designs are dvailable on |

1 {f a right-of-way other than the four that were identified

121 for this one?

13|l A. Again, on the Woodbourne-Heaton right-of-way?
14‘, 0. I beg your pardon?

154 A. On the Woodbourne~ﬁeaton,rightéofeuay?

'i% | ¢. -No. 1In general.

T s TT" Tt UKL 'The désigns' that were discussed basically

represent the typical or conventional designs that we use :
19  on ail'rights~of~way; |

20! : Q. There are no other typical or conventiénal

21“ designé other than those four?

22 il A. The only other conventional, we have very'

23 little of it but there are some double circuit designs, a

yww‘ ' 24§l tower with two vertical circuits on them.

251 Q. Do you have any towers with single vertical

COMMONWEALTH REPORTING COMPANY - (717} 761-7150
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circuits?

A. Yes. That is one of thekconventional designs I
considered in the testimony. |

Q. Are there any unconventional désigns‘that h&ve
a different E/MF effect?
11 , - AL Yes.

Q. What would they be?

ﬁ¢ﬂr:nui,Au«xTheréu&Swa,design called split phase;.which is

gimilar to a double circuit vertical. It is called

phrase phase because it is a single circuit with gix

different levels of E/MF associated with them.

Q. Are the E/MF levels associated with that design

—r—
e

generally higher or lower than the tight delta?
Jf A. I think probably lower fields could be achieved

with that design subject to phase spacing.

"' Q. Was that design consiaered for -~ did you

evaluate that design from an E/MF pefspective for this
particutar 1ine?

A. Not formally for this line, no.

Q. Did you informally =--

A. I‘considered all #he‘alterﬁatiVes, pretty much
stic¢king with the conventinocal. But the fact that'I am
aware of the split ﬁhase went through my mind. But for

this particular line, comparing the conventional designs

COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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thatjwe use, the compact delta presented less fields.
Q. I think you indicated in response to
Ms. McCloskey that your work on this line was dohe in
1991, is that correct?
A. That's correct.
Q. So your answer to me just now élso reiated to

19912

?@&Tuﬂwnﬁv Ay Nowss tMyrconsiderations were. back at the design .

of the line. I knew of the design, I knew of the

project, I knew,of the chosen design and I knew that was
the best alternative.

Q. Well, did you recommend that the unconventional
split phase alternative be chsidered? |

A. No. Because we could n§t use the existing :
gtructures to do that. We would have had to replace all
of the structﬁres to ao:that.k‘ |

Q. Now, 'ag’ PECo‘*s coordinator for E/Mnyhave you

-~ and in giving your testimony, or preparing for your

tegtimony -- have you attempted to evaluate and describe

~in quantitative or qualitative fashion the risk of health

effects from E/MF associated with either the selected
design or any of the alternatives?

A. No. I did not try to quantify that.

Q. Did anybody else to your knowledge in

determining -~ well, let me ask another guestion about

COMMONWEALTH REPORTING COMPANY - {717} 761-7150

LE AN




60
i 1 yourgelf. Did you make any Such exercise or attempt any
2 such éxerciée in connéction with'tﬁe;decision to build
3] the line as proposed?
-4 A. No, I did not do an alternate.
5 Q. Do you know 1f anyboedy else did on behalf of
6 PECO? | |
T A. No.
éﬁﬂﬁﬁﬂtﬁﬁf w84 werar . JUDGENSMOLEBN&. ®No»what? No, youidornot know?
o |l A. No,’there was nothing done on behalf of PECo.
10 BY MR. SUGARMAN::
g Q.‘ Does PECo -— in your capacity as coordinator of
| fg 12& the E/MF issue at PECo, does PECo have a hrocedure'fof
k 13 evaiuating and describing either qualitatively or
14]| quantitatively the risk associated with different —?‘the
15 |} E/MF risk associated with different'transmission line
16| decisions?
17 ~ A. No, no quantitative.
18 fl Q. How about a descriptive or qualitative?
19 MR. BONNEY: Your Honor, I don't think anyone has
20 testified that there is % risk of health effects‘frdm
>21: E/MF. So this whole line of quéstioné is,predicated on
22 evidence that is not in the record yet.
23 JUDGE SMOLEN: Your comment is noted on the record.
o 24' MR. SUGARMAN: My gquestion presumes that the énswer‘ 
25 could be ves, we have Calculated it and’its’zero. So I'm

COMMONWEALTH REPORTING COMPANY - (717) 761-7150
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1] not predicating it on any positive conclusion. But since
2§ the witness has described E/MF and the considerationkthat
3!l was given to E/MF by PECo, I think it is a fair question
41 to ask whether -- and responsive to the direct testimony
5.' ~= a8 to whether the comﬁany has made anyfcalculation of
6l the risk. Not on this particular line --
7 JUDGE SMOLEN: Assuming th‘era is a risk.
&Ep, e fow . MR. SUGARMAN:: I'm-sorry? e ‘ ds
ol JUDGE SMOLEN: Assuming there is a risk.
10| 3, I now understand -- |
n| JUDGE SMOLEN: Wait just a minute.
2} Are you asking him to assume t}iat there is a risk?
34 " MR. SUGARMAN: I am asking if the company» has
14 developed any methodology for caiculating:ahy such risk‘
15 JUDGE SMOLEN: All right. That's the question.
16 BY MR. SUGARMAN: |
| Q. ' You sdid not quantitatively, so the question
18" now is descriptively.
19 ff A. We have not,calculated’risk nor have we hired
20‘  anyone because there is no known risk. There is no
21 | estavlishea risk.
29 Q. Do you recall vour testimony before the
23{ 'ccngressioﬁal committee in 19907
24 0 A. Yes.
25§ Q. And in that testimony did you ’tell the -~

comméwwmqnseéomme COMPANY (717) 761-7150
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MR. BONNEY: Do vou have a ¢opy of the testimony to

show the witness?

MR. SUGARMAN: Yes. It was provided to us. But I

want to ask him first’~ﬁ
MR. BONNEY: I am agking that you show the‘witness
the testimony that you are referring to; |
MR. SUGARMAN: Welk, I havem't asked a queation
yeti Can+I ask a question first?
JUDGE SMOLEN: het‘sfnot’spar with words. Ask the
gquestion. If there is an objectionm, méke an objection.
Do you have a copy o6f your testimony?
THE WITNESS: I don't have it withkme.
 JUDGE,sMOLENz What is the question? Does he
recall the testimény?
MR. SUGARMAN: Yes.
A. I don't recall it verbatim. I would have to
seevit.
BY MR. SUGARMAN:
Q. Do vou recall telling the committéé that since
media‘coveragerbrought this isgue to the forefront -=
MR. BONNEY: Your Honor, he just testified that he
does not recall it verbatim, he would‘have to sée the
document .

MR. SUGARMAN: I am going to give him the testimony

| before he answers the guestion.

COMMONWEALTH REPORTING COMPANY (717} 761-7150
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5“?'  JUDGE SMOLEN: Let him ask the question and then
2 éhoﬁ him the document. |
3 BY MR. SUGARMAN:
4 |t Q. Since me&ia coverage --
5 MR. BONNEYﬁ What pagé’are you referring to?
6  MR. SUGARMAN: ?age two at the bottom, custo_mér '
7§ concerns.
k%ﬁ»smm«’,?: § Prarige :*»"is!!ﬁ MR. BONNEY: ~Thank- vou. R “ |
o BY MR. SUGARMAN:
1Di Q. I'm imposing the word since from>thefsecond'
133 sentence to the first sentencé. ‘Since ﬁedia éoverage
§m  12 ; brought this issue to the forefront -
: 3| MR. BONNEY: Your Honor, that is not what the
1|l document says. ‘
' 15 | MR. SUGARMAN: Can I ask the ques.tio’nvand if it is
‘16ﬁ  dbjectab1e when I am finished ﬁe can‘abjgct.

" JUDGE SMOLEN: Go ahead.

‘BY MR. SUGARMAN:

Q. I'm not purporting that it's a total quote
because I am(moving‘bne"wofd to combine the two |
senitences.

Since media coverage brought this issue to the

forefront with the release of the New York State Power

Lines Project report in July, 1987, PECo has beef

| proactively addressing increased customer cone¢erns about

COMMONWEALTH REPORTING COMPANY (717} 761-7150
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E/MF.
Do you recall telling that to the Congressional
committee?
MR. BONNEY: Your Honor, that is not what it says.
' JUDGE SMOLEN: Let him look at the testimony. The

question is do you recall saying that.

ME. BONNEY: That is a paraphrase of what was said.

MR. BONNEY: Then it's not what he said.

JUDGE SMCLEN: The witness can'ansﬁer that that is
Qhét he said or that is not what he said.

MR. BONNEY: Very well.

(Witness perusing document.)

A. Okay. I have readkit,

BY MR. SUGARMAN:

Q. Is it correct that since the New York power

" study was reledséd ‘tn 1987 the company has been

proactively addressing the E/MF issue?
A. That is correct.

0. All right. And is it also true that you told

~the committee, quote, we have experienced some delays in

tranamission line and gubstation projects due to
customers' concerns for aestheticg and the questions
surrounding electrical and magnetic fields?

JUDGE SMOLEN: Let him see the transcript of hisg

COMMONWEALTH REPORTING COMPANY | (717) 7617150
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1] statement,‘Mr. sugarman. Let him take a look at‘it.

2 ’ (Witness perusing document.)

35 A. Ye35

4 ff r ~ BY MR. SUGARMAN:

5% : Q. Now, I am 1ooking for page dhe of your

& |l testimony, but if vou can answer this question without -~ |

7§ pending my fiﬁding,it —— did vou tell the committee that

f sthencompany has<pubkished:Iiterature for customer
consumption on E/MF?

A. You're saying:of ny testimony?

10 |f

1Ly 0. I am referring to your testimony to the

12‘ Congressional committee.

134 A. Page one isg not here.

14 Q. That's correct.

15 Al Essuming~that I said it, I said it.

16 JUDGE SMOLEN: Wait a minﬁfe. The question wés do

1Tl yYou rec¢dll "gaying that‘te»the'éommittee;

18> THE WITNESS: I don't recall. It was back in March
0| of 1990. So I don't recall. | |
20 BY ER‘ SUGARﬁAN§

21f Q. Showing you a document that I have previously

asked be marked as Protestant's Exhibit 1 -—
JUDGE SMOLEN: If it was not’marke& previously it
is now marked.

MR. SUGARMAN: Thank you, Your Honor.

| COMMONWEALTH REPOATING COMPANY (717} 761-7150
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(Whereupon, the document was marked
as Protestant's Cross-Exam. Exhibit Noj
1 for identification.) '
BY MR. SUGARMAN:
Q. I will ask if you had anything to do with the
preparation or publication of P~1.
MR. BONNEY: Excusé me. Do you have copies?

MR. SUGARMAN: We will get you copies. That is the .

A. Yes, I was involved in the preparation of this
document.

BY MR. SUGARMAN:

Q. Does it state in that document...

{Pause.)

Q. Does it staterthe following: "I understand
milligauss as a unit cf.measure."NOW what?.

"Consider what one researcher’has called prudent
avoidande ' Prudént dvoidance is simply common sense
rédﬁction of vour exposure to electric and magnetic
fields. ,SOmé cagses in point: don't gtand ciose to yvour
microwave oven, your dishwasher or your television set
while they are on. Move radios; answering machines,
electric c¢locks and other appliénces SOkthey'are niot
right next’to you. Counsider using your electric hlankét 
to preheat your bed to a comfortable temperature and then |

turn it off when you climb in for the night. At work

COMMONWEALTH REPORTING COMPANY {717} 761-7150
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keap your video ‘displaf terminal at leastbla inches from
you." |

pid you participate in giving that advice to the
company's customers?

A. We were simply stating what é researcher said
that prepared a report for OTA, Office of Technology

Assegomwent. .

'&ﬂﬁhvﬁﬂv“ﬁ?mﬂ&Trnét ¢ ey RTRrWoOREBaYEng "thats the -company made *mo:-.
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independent judgement that it shoﬁld advise its
customers --

MR. BONNEY: Your Hcnor, the report says what it
says.

BY MR. SUGARMAN:

Q. -- as stated in the brochure.

MR. BOKNBY: The hrochure gays what it is says.
You can argue about what that means. |

" MR. SUGARMKN:”“I*m“not asking‘what that means.

JUDGE SHOLEN:' Just a minute. One voice at a time
beéause the reporter can only take one voice at a time.

Now, do you have an objection, Mr. Bonney?

MR. BONNEY: Yes, Your Honor. The document states
what it states. And it speaks for itself. |
JUDGE SMOLEN: That was‘not the question.’
What was the guestion? ;

'

'MR. SUGARMAN: The question was did he participate

COMMONWEALTH REPORTING COMPANY (717} 781-7150
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ﬂ} ~ | 1l in the company's decision to give this advice to the

oll  customers. | |

3 MR. BONNEY: He just testified it is not advice.
4 He just said it's ——

5 A. i am pointing out the researcher said cOnsider
6 that. |

7| JU&GEuSMﬂhEHm*.AIxrxight* That's the: answer to

fesee e aignhed ftyour-guestionye Nextquestionvy L Do el S

9 BY MR. SUGARMAN:
10 || Q. So then my next question was are you saying
) that thekcompany'did;not make any independent judgement

1z

to advise its customers to do these things?
13 || JUDGE SMOLEN: You may answer.

4 A. That is correct. We have simply ﬁbinted out

15| what a researcher is telling the pﬁblic from an OTA
16 repért. We are poinhting that out so the public ¢an make

sl up their oWn Wind what' they want to do absent any

,18i verification of health risks.
19 Q. Where does it say in here that the cOﬁpany does
20“ not join in this recommendation that is contained?

21 || ' A. We don't say it. We say consider what one

- 22 researcher says.
23 Q. So you are advising people to consider it?
4 ~ o4 || A. So that they can make their own decisions. It

25[ is sbmething that is out there. We felt the

COMMONWEALTH REPORTING COMPANY' * (717) 761-7150
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‘responsibility to let them know that was out ihere.
Q. And to advise’them to consider it?
MR. BONNEY: He answered that.
JUDGE SMOLEN: Asked and answered. Sustained.
BY MR. SUGARMAN:
Q. Did you assume in calculating the E/MF to be

anticipat@ﬁrwithsthaxkinefthﬁﬁ;thﬁ line would -be uged

7ﬁ
roas, np BRIt ggsential bysge s dowedeved dhines and that: it-wouid: ecarry
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high loads only in emergency conditions?

‘A, I don‘t understand the question.

Q. Let me direct you to your testimony. That
might make it clearer. 1In determining or estimating the
expected magnetic field levels —-

A. Where is this? What page?

Q. Commencing on page six, lines ten to 22, and

page seven, lines 11 to -- over to page nine, line 20.

" You state “tHeére you considered five différent
loading COnditioné;‘correct? |
A. That is correct.
Q. And that is five different currents, is that
correct?
A" That is correct.
Q. And the loading conditions, the five loading
conditions that were consideréd are set forth on page

eight, is that correct?

COMMONWEALTH REPOR‘T‘NG COMPANY  (717)761-7150
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'fﬁ} 1 A. That's correct.
2 |l Q. Now, on lines eight to ten you state that the
3l amperes -- which is the current, is that right?

A. Yes.
Q. That the normal load on this line would be 360

amperes?

A. Corraet;
N *""*’W et g e Qi »fﬁ?&ﬁ‘*ﬁ:ﬁh«t%tifer=emer’genicy”:*"goifngwdew~toa#th;erf-' oo mma
botﬁom of the page, the final loading conditian.‘thé'fout
hour condition would be akthousan&‘amperes?'

A. That is correct.

Q. And it may not occur at all in any given year,

13-{ is that your testimony?

Y ~A. That is correct.

15“ ' 0. Now, what is the basis of that testimony, which‘i
6 isg characterizéd as, quote, what we anticipate, end |

18: A. The zero amperes répresents an extended period

19|l of time by which the transmission line could be out of
20| service for repairs or for some other reason.

21l Q. Let me interxupt for a minute. My question

22| goes to the relative frequency of the different loading

23 situations. I'm not asking you to explain what they

R 24l mean. But the relative frequency.

25 1 ~ A. I was going to get to that.

COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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Q. Okay.

'A. The zero amperes could be there in any given
year for a period of days to weeks, dependiﬁg upon the
gituation.

The second two loading scenarios, 180 amperes to
360 amperes, represents approximately 90 percent ofkthe

loading, or in other words-that -the load on that line

of 180 to 360 amperes.

~Q.' My question is where‘did.you,get that? Is that
something that you calcuiated? '

A. No. Our system planning people estimated that
’to,be~£he loading scenario.

Q. So you didn't, yourselfiféetermine’that?

A. No. |

Q. Did you make any independent evaluation of the

"“*““‘““5“““17:“*5?§ﬁém*Ioading“tu“determine*whether it was an accurate

18 ||

19

21 It
22 |l

23 i

20

projection?

A. That is npt my area of expertise.

I am only'trying to‘find out.

So the systems planning people gave you the
aifferent conditions of frequency that arefsét forth on
‘page eight of yoﬁr testimony?

| A. That's correét.

COMMONWEALTH REPORTING COMPANY  (717) 7617150
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Q. Did you get from any of them any explanation of
why the normal locad on this line would be approximately

one-third of the emergency maximum?

value. They know what they are doing.
Q. Is there any reason why the system planning
people could not: change. their.mind: and:load this line up

e torrsthonsandanperes-ag-a pormat -Foad?. . .

9 A. The wire can sustain that load.

10 Q. Yes. |

uy A. But as far ag a projected lcad growth isk

12! c¢n¢erned, it won’f achieve that.

13‘ Q. But you know, without being a systems planning

142 engineer, that the decision which lines to6 use for heavy

15“ load is an elective decision. Given that the system load |

16| growth may be not entirely within the company's controil,
“the "distEibwtion uf ‘thdt ‘toad growth on lines that can
18§ carry it is a matter within the comipany's control, isn't

19 it?

zou ‘ MR. BONNEY: Your Honor, he just testified that

21| questions about system planning and operations are

22|l outside his expertise.

23 § JUDGE SMOLEN: Yes; he did, HMr. éugarman,
24‘ MR. SUGARMAN: I'm not asking him to do the systeﬁ

25| planning. I am‘just»askingkhim whether he is aware that

R N COMMONWEALTH REPORTING COMPANY (717} 761-7150
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the system planning people have the ability to distrihute |

the load among different lines as an elective matter.

JUDGE SMOLEN: Are you aware of that?

- THE WITNESS: I'm not very familiar with the

network system to give that determination.
JUDGE SMOLEN: All right. Next question.

BY M. SUGARMAN:

BB S Bt 8‘45«4:%***““» . s+ vBOMyORTagree sthabiehiocestinated i E/MP Erom ithe

line would increase substantially if the systems planning
people were to use this line as part of a base load
plénning? Lo |
A. ,Coﬁldfyou be more clear about that? If the
amperes‘inéreaSe’the magnetic field iﬁcreases lipéarlyi
If you double the current you double the magnetic field.
»Q;’ boes the frequency of heavy*loading~have an
effect on E/MF as a safety matter? What I mean by that
~“fg {f you 'tdake a given ‘number of milligaués and’if yoﬁ
are exposed to that 100 hours a week instead of ten hours
a week does that change the effect of the milligauss as a
safety consideration? ’
 MR- BONNEY:  Your Honor, he has‘not testified about
the effect of‘E/MF‘so it*s outside the scope of his
’testimoﬁy,
JUDGE SMOLEN: I am going to sﬁstaih‘that.

BY MR. SUGARMAN:

COMMONWEALTH RESORTING COMPANY (717} 761-7150
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' Q. Are you providing any tesiimony to the
Commission relétive to whether thé‘proposed lihé with the .
magnetic fields which you estimate or'with any'other
magnetic fields is safe? |

A. I'm not providing that testimony to the
Commission.

0. In vour testimomyto. the.:Congressiomal.

L RREE PRt S8

. :fs‘#%
‘ 13
14

15

12§

e

closing, the issue of electro-magnetic field health
effect is not'just a utiiify issue. Réthe:, this is a
gocietal issue."

Is it the company's pblicyjto treat E/MF as a
30cieta1 issue? |

MR. BONNEY: Do you have a réferenCe in the
testimony so that he can find it? |

MR. SUGARMAN: At the very end of the last

: ‘“'““5‘“‘“TTW *ﬁéfﬁgﬁapﬁr“’At“the”hottom*of page three and at the top of

18 ||

21.:

22 4

194

25

page four.
{Witness perusing document.)
A. Yes. |
BY MR. SUGARMAN:
QgVVWhat does the compény mean by that phrase?

A. It means that society as a whole are exposed to

I both electric and magnetic fields. We liVe with this

‘daily in our lives. And by virtue of that exposure, it

SOMMONWEALTH REPORTING COMPANY - (747) 761-7150
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is a societal issue. It is not just‘a utility issue.
They are not just exposed‘to powerline fiélds; they are
exposed to appliance fields and things like that.

Q. As coordinator of the E/MF effort at PECo, does
PECo practiée’prudent avoidance?

A. PECo employees practice prudent avoidance?

Q. As aycurpozahgrpo&icg:do&s:?ﬁﬂnuﬁractice

5*Fp?&@3ﬁ%wav@$éan@swm§$ﬁxr&spu@ﬁwEUwE%EE%Eﬂw«

i

A. We have practiced it on the WOOQbourne~Heét0n
line.

Q. Can you tell us how you practiced it on the
Woodbourne-Heaton line?

A. The design forkthat right-of~-way, which was the
only désign Qe dould use for using the structures .
pardon me, I'Ve'got a tickle in my throat.

Q. Go ahead. Take your time.

(Pause.) |

A. In other words, the design that was chosen for

'the Woodbourne-Heaton right-of-way just fell in our 1aps

as being the oﬁtimum'design.for reducing E/MFs.
Q. How did PECo?
A. So in that case ——
'Q; I'm gorry.

A. -- it turned out to be prudent avoidance. We

 didn‘'t have to do anything -extra to>reduce the fields.

COMMONWEALTH REPORTING COMPANY (717} 764-7150 -




o LR e e v K ,g...ai.,r

o o : 2|

1

RN SH TR Y L8R
'g:
10|

a

120

13

ul
o
i

18

20

2t |t
22

23 ||

o5 |

R # B ox% .K\KQ:# o

19*‘

76

And to go:further and change out towers and céme in with
a ridiculous -- not ridiculous ~% ocutlandish design to
~ reduce them further is not prudent.

0. What consideration did the company give to
alternative ways of satisfying providing powerito the
substationﬁwithoﬁt puilding a line in that narrow
right~of-way?

oeother altternative«pbecausethat: -

right-of-way wasg needed to get from one specific
substation to another. You brought up before, the
Buckingham corridor was not an option..

Q. My question was what consideration did the

company give to other alternative ways of addressing its

‘power needs other than utilizing that narrow corridor?
A. You are assuming that ﬁe did<nct build the

transmission line anywhere?
';“'*““’Q:'“Whéthér*ancfhet“transmission‘line 6r ﬁhether
whatever. Othér alternatives in general. What
considéfation did the company givekto other alternatives
ather than building a transmission line on that narrow
corridor? |

A. Again, that would be a system planningfthing.,
System‘planning determines the need for a line and where
it ﬁeeds to go, from Substation A to substation B.

Q. Was system planning asked to take E/MF into

COMMONWEALTH REPORTING COMPANY (717} 761-7150
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ff} | v 1 account in specifying or in determining its

2” considerations?
3l MR. BONNEY: Your Honor, he is not from system

4|l planning, so I'm not sure he can answer what system

planning was asked to take into consideration.

MR. SUGARMAN: If he can answer it, he can answer
it |
ks s.m;ismiﬁie voaeg e s "mgmmﬁﬁ1351*:§m®emm-di&$‘ﬁtm‘—witnessf'n,
‘ | advise ér request system ﬁlanning to take that ihto
consideration?
11 k MR. SUGARMAN: To his knowledge Was‘system'planning

5%3  12 ‘asked. | |
13 it MR. BONNEY: I also object, Your Homor, that this

14f~ goes to the need for the line.

15 JUDGE SMOLEN: Yes, it does. I was waiting for

16 that. The need for additional power is not an issue in

. “““**““*“1?‘*“thig“casewtn‘aﬁcéfdanﬁe'with,the Commonwealth Court's
18l remand order and the Commission's order scheduling this
19“ hearing.

20“ MR. SUGARMAN: The Commonwealth Court's order says

21l nothing about that. It simply says the Commission‘s

22§ prior action was invalid because we didn't get notice and
23;’ it says that we have a right to be‘heard.

“HJ  k24k JUDGE SMOLEN: Yes, and you're beingfheard and ue
252 are on a specifickquestidn Nnow. Let;s agk vou to repeat

COMMONWEALTH BEPORTING COMPANY (71'7) 761-7150
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the question.

BY MR. SUGARMAN:

Q.

take E/MF

The question was was system planning asked to

into consideration --

JUDGE SMOLEN: T can't take testify what they were

asked. He can only testify as to what he did.

MR

SUGARMAN: To his knowledge.

AEENE THewephyw s oo e ngeg&w@' sohatrway.

BY MR. SUGARMAN:

Q.

Are you knowledgeable of system planning having

been asked to take E/MF into account in defining its

proposed project?

A.
they were

Q.
avoidanée
‘daehieving

MR.

question.

To my knowlédge.'they ~= I have né-idea whether
contacted.

Now, how can the company practice prudent
without considering alternate methods of

the same power supply?

BONNEY: Your Honor, that ig an argumentative

JUDGE SMOLEN: It is argumentative. 'Sustained,'

BY MR. SUGARMAN:

Q.

‘avoidance

Do you agree that it cannot be -- that prudent

cannot be practiced without considering a range

of alternative methods of achieving the power that is

desired or needed?

COMMONWEALTH REPORTING COMPANY - (717) 761-71 50
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A. I do not agree with that.

MR; SUGARMAN: Thank you. I have no further
questions.

JUDGE SMOLEN: Do you need some time?

'MR. BONNEY: May I have just a minute, Your Honor?

JUDGE SMOLEN: Let's take a ten minute break for

the reporter and for the witness and for everyone else.

1wkWe,wiilureconveaeﬂat'IZ:I&:

(Recess.)
JUDGE SMOLEN: B.aék on the record.
Redirect, Mr. Bonney? |
MR. BONNEY: Tkank you, Your Honor.
We have no redirect of this witness. We ask that
the witness be excused.
JUDGE SMOLEN: Anything further of the witness hy
any party?
” MS. McCLOSKEY: " Your Honor, I uoﬁld like to move
into evidence OCA Cross-Examination Exhibit No. 2.
JUDGE SMOLEN: Hearing ho objection, that is
received.
(Whereupon, thé document matrked as
OCA Cross-Exam. Exhibit No. 2
was received in evidence.)
MR. SUGARMAN: I Qould like to move into éVidenne
Protestants,Crbss—Examination‘Exhibit No. 1.

MR. BONNEY: No obijection.

COMMONWEALTH REPORTING COMPANY  (717) 7617150
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JUDGE SMOLEN: That is received.

(Whereupon, the document marked as

Protestant's Cross-Exam. Exhibit No.

1 was received in evidence.)
JUDGE SMOLEN: And you previdusly moved the
testimony and exhibit of this witness.
MR. BONNEY: Right.

' JUDGE SMOLEN: The witness is excused. Thank you

overy mmuchsfor-appearinganéd testifyings -

MR. BONNEY: That concludes the presentation of our

direct case.

JUDGE SMOLEN: All right. According to our
procedural schedule there is a date for the filing of
Protestént's and opposing party written tegstimony, August
30th. And the next hearing date is scheduled for |
September 6, 1991. Is that correct?

MR. SUGARMAN: Yes, Your Honor.

JUDGE SMOLEN:' I know there are outstanding

discovery matters. But I have just received earlier this

‘week the motion to compel and copies of the objections.

Now, I can deal with them following the close of this

gsession if Counsel want to remain. So we can closée now

and then deal with them. But I will ask the reporter to

remain so I can make any rulings on the record. But
insofar as the evidentiary portion of today's hearing is

concerned, does any party want to present anything

COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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further?

(No audible response.)

JUDGE SMOLEN: Then the evidentiary portion of this:
hearing is concluded for today and we will féconVene
Septémber 6, 1991, here at 10:00 a.m.

MR. SUGARMAN: Your Honor, at this point I would

 like to make a wotion which-I would then like to place in

~ Writing before Your Honor.

JUDGE SMOLEN: Go ahead.
MR. SUGARMAN: The motion is in the alternative to

either deny the application on the ground that the

éqmpany'has not addressed the issnes required to be

addressed by the regulations, namely, the safety issues.
But T will specify it in a motion. Or in the alternative
that Your Honor's first pretrial ruling, prehearing

ruling, based on the application of the Commission's

“Iimitations in itd remand and order to Your Honor, that

the issue of effect has been already, proved by the
company's own witnesses, that E/MF does present a health
risk and therefore, again in the alternative, that the

scope of the proceedings should now be enlarged to

‘include the issue of need since the company's witnesses

have conceded that there is evidence of a health risk and

' the company itself practices :prudent avoidance.

8o therefore, it would be more efficient, if the

COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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proceeding is not dismissed altOQether,‘to'expand it 96
that as the Commission's rules require the electrical and
energy considerations can be balanCed in a single record
against the risk rather than trving to do it in a
bifurcated stage. 1In other words, I;think:we have met
the threshold of thekCOmmission‘s order.

I would like the oppnrtunity‘to put that in writing
for the Commission. | |

JUDGE SMOLEN: Yes, I wbuld suggest that you put it |
in writing and accompany it with any'memorandum‘of law
which vou deem édvisable‘ And of course the company and
other parties will have an,bppcrtunity to respond either
in iavér'oﬁ or in opposition to said motion.

Mr. Bonney, do you want to say anything today?‘

MR. BONNEY: Yes, I will just say a few things but

I would like to reserve the opportunity to respond fully

in writing.

JUDGE SMOLEN: Yes.

MR. BONNEY: First of all, this proceeding is not
about approval or denial of our application, as the Court
and the PUC and Your Honor have made clear in their
orders. The question  here is whether the Protestants
will‘bé adversely affected by the reconstruction of this
line. 8o it is inéppropriate to‘request a denial of our

applicationf which has alreadykwill been gramted.

COMMONWEALTH REPOBRTING COMPANY  (717) 7681-7158
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Second, I believe Mr. sugarménjstated that our
witnesseg have admitted that there is a héalth risk from
E/MF. I don't think that was established by the
testimonyf ’ |

And third, I think it is clear that the scope of
this proceeding does not include need and'there is no

need. to expand it at this time.

cors o JUDGEY-SMOBENS: - ‘When+you. say need; you mean need for

additional power?

MR. BONNEY: Need for additional power or need for
this line. |

JUDGE SMOLEN: Having stated that, you have
reserved the oppoertunity to file & responsive answer to
whatever Mr. Sugarman nay file, as well as an
aCCémpanying brief or memorandum along with it. And that |
goes for all Counsel.
R might‘saykthiSV“that there have beeén snggésted by
the Protestants in the response in»opﬁosition to PP&L's
petition for ieavé to interVené cefﬁain alternativas or
certain suggestions for the Administrative Law Judge to
at least consider. Among those is to coanvert this e
proceeding to an investigation statewide on E/MF. That
is not within the power of thiS‘Admiﬂsfrative Law Judge
to order even if theyhdministrative Law Judge deemed it

necegssary or advisable. That is something for the

. COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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Commission to determine if, as and when asked. I just

want to spread that on the record sckthat all parties are
advised.

Having stated that, anything fﬁrther that we have
to discuss this morning?

{No audible response.}

JUDGESMOLENS: = In that event, this portion of the

+ garingtisradijourned: and«¥ .will see Counsgel and whoever

wants to remain on those discovery matters. Do you want
to do it now or wait until aftef lunch to do it? It's
only 12:25 now. Suppose we take another five minute
break. give Counsel an opportunity to review their
documents on the discoveary métters and then let's
reconvene at 12:30 on discovery matters.

(Recess.)

JUDGE SMOLEN: This is on the discovery issues and

”11f‘“ﬁfoéé&ﬁréy‘ﬁrinéip@lly~bﬁ*the potion to compel and the

objections td certain interrogatory by Progecutory Staff.

Mr. Sugarman, do vou want to be heard on the
notion? | ’

MR. SUGARMAN: Yes, Your Honor.

If ¥ may very briefly, our request ig to know what
the Commiggioners and the staff considered in reaching a
decision on March 8, 1991, which was reached, of course,

without an opportunity for hearing or any consideration

COMMONWEALTH REPORTING COMPANY (717} 761-7150
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or knowledge by us aé to what was’considere& by the
Commission. The individual Commissioners made statements
at the meeting of March 6 in which they talked about
whether there is or is not documentation. The~Commission

staff in writing the opinion of the Commission cited

various documents that were public, but nowhere did the

Compission or the Commissioners refer to the fact that

thewCQmmiseionwhaduhasn;numﬁingninfvrmal'seminars~cn E/MF

for about five years.
. JUDGE SMOLEN: When you say Commission staff, are
you referring to this Prosecutory Staff that is here?
| MR. SUGARMAN: As far as I know, I'm not.
JUDGE SMOLEN: You are not? |
MR. SUGARMAN: As far ds I know, I am not.
JUDGE SMOLEN: All right.

MR. SUGARMAN: Astfar as I know, the Prosecutory

““§t4aff Wad ‘nothing to'do with the decision of March 6.

JUDGE SMOLEN: Now, your statement —— let me

interrupt‘youi' Your statement with respect to all of the

discovery that vou are seeking relates to -~ is really
addréssed to the Commission?

MR. SUGARMAN: Yes, sir. ‘And‘in\fact the reduest
wags addressed to the Commission and it was‘sent to the
Secretary. How the Prosecutory Staff got inVolved'in it

and why they responded to the request is a mystery to me

COMMONWEALTH REPOBTING COMPANY  (717) 761-7150




R

s ~

LS HER I f

10

uf

13

14

15 ||

16

19 ||
20 ||

21

23

18

22

#

24

86

because I don5t understand where the PrdSeCutory Staff
fits in. They seem to go wherever they want and whehever
they want. But‘Ivdon‘t know that they represent the
Commission.

JUDGE SMOLEN: Let's hear what Prosecutory Staff

has to say. I have read your objections. And let's hear

 what. vow have to say about it.

a0 o M@, BURKET: - -What. F-have to say about it is thatv
there is a statute that controls when thevCommission
‘answers interrogatories and it is 300 --

JUDGE SMOLEN: 66 ?ennsylvania Consolidated

Statutes Annotated, Section 333(d). And that is what I

' have in front of me. That is contained in the pocket

part.
It seems to me that in view of the fact that

Mr. Sugdrman has stated now of record as well as in his

"fmdtion“tb’compel‘that these interrogatories are really

addresséd to the Commission, the statute provides a
‘pfocedure for a party Submittingyinterrogatories to
obtain or to serve interrogatories upon the Cdmmissiona
Now, let me agpk Mr. Sugatman. you said that you
gserved -- who did you serve?
MR. SUGARMAN: The Secretary 6f‘thefCCmmission.
JUDGE SMOLEN: And who were the interroéatories

addressed to?

- COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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MR. SUGARMAN: The Commission. The Pennéyi?ania
Public¢ Utility Commission.

JUDGE SMOLEN: Under the terms of the statute, this
Adminstrative Law Judge really has no power tokCOmpel the
Commission or the Commissioner's staffs to respond to |
interrogatories, particularly because the Legislature in

the consolidated: statutes haa.enacted this particular

A‘provision;andrthﬁs?partiCUlarwmethodbof.sesving*

interrogatories on,theycdmmission.

Now, have you followed it up at all, Mr. Sugarman,
namely this procedure? Have you folloﬁed itkup as to
what'aétion the Commiséion is going to take in connection |

with your interrogatories? What I am really'asking is

"did you make it clear to them that the interrdgatories‘ 

were addressed to the Commission?

MR. SUGARMAN: Yes. I addressed the
interrogatories, I believe -- they werekactually a
requést for productioh of documents.’

JUDGE SMOLEN: Yes.

. MR. SUGARMAN: Let me check my original letter of
Mayv 31.

JUDGE SMOLEN: I don't know that we have to have
you check all your papers now. ?ou may have sbme'in the
office. But my suggestion would be, siﬁée there is

sufficient time between now and the next hearing, that

COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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you follow up with the procedures set forth in the

statute in connection with addressing written

interrogatories to the Commission.

I might say this: with respect to the production of

documents at E/MF seminars, I am going to ask Staff did
it recently conduct a seminar?

MS. BURKET: We had & series of four-seminars in.
199%.

JUDGE SMOLEN:‘ By whom was it conducted?

MS. BURKET: Three individualskand a number of
representatives from power companies. |

JUDGE SMOLEN: I mean under whose auspices?

MS. BURKET: Actually, I was in,Chargejof putting

it together.

JUDGE SMOLEN: So ii was tﬁe Prosecutory Staff?

MS. BURKET: Well, I wasn't Prosecutory Stéff at
the time. |

JUDGE SMOLEN: That's what I'm asking. Under whose
auspices waé the seminar conducted. ‘Was it the

Commission, was it the Prosecutory Staff, was it the Law

. Bureau, was it OSA?

MS. BURKET: It was under the Law Bureau.
JUDGE SMOLEN: Under the Law Bureau?
MS. BURKET: Yes.

JUDGE SMOLEN: Do vou have copies of the documents

COMMONWEALTH REPORTING COMPANY {717 761-7150
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which were distributed at that seminar?
MS. BURKET: Yes, 1 do.

JUDGE SMOLEN: Do you have any particular

objection, since it was a public thing and everyone was

invited -~ was everyone invited? Let me ask that.

MS. BURKET:; A'number of different agencies were
invited: andvan.invitation was extended.at. somexpoint to:
the Protestants to attend:

JUDGE SMOLEN: Do you have any objection to
supplying a copy of what’was distributed at that seminar
since was public? |

MS. BURKET: Yes, I do.

JUDGE SMOLEN: ’You have an~objecti§n?

- MS. BURKET: Yes, I do beééuse the geminars, the
materials presented at the seminarsknot only came from
the speakers but also through my efforts 6f accumulatingk
articles on E/MF in my role as an advisor to the
Commigsion.

JUDGE SMOLEN: In your role as an advisor to the

~Commission?

MS. BURKET: Yes.
JUDGE SMOLEN: Were these materials made public at
the ==~

MS. BURKET: Your Honor, they are just that. They

‘are public documents already. Not public documents as in

COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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the definition of the term as being orders of the

articles from.varioﬁs disciplines, they are reports, they‘kk
are studies. They are available from alternate sources.

JUDGE’SMOLEN:‘ I understand,that.

MS. BURKET: Yes.

JUDGE SMOLEMN: Are the documents. in: a- compiled form
from the seminar?

MS. BURKET: COmpiled form? ﬁell, it is in a box
if that is what you mean.

JUDGE SMOLEN: How extensive is it?

MS. BURKET: ‘I would say somewhere around ~-= L'ye
not stackéd them up. They might be, vou know, lesé than
Sdo‘pages. But I object, Youf Honor, to proViding
research material to the Protestants. I'm not their
research librarian.

JUDGE SMOLEN: I understand that. You said that.
However, let me ask this question. Were theée documents
distributed at the seminars to whicﬁ PAUSE was invited?

MS. BURKET: That is true. They were.

JUDGE SMOLEN: They were distributed obfmade
available? | :

MS. BURKET: They were made available for people to
pick up until we ran out.

JUDGE SMOLEN: Until you ran out?

COMMONWEALTH BEPORTING COMPANY  (717) 761-7150
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MS. BURKET: Yes.

JUDGE SMOLEN: Since they were made available to

‘the public at that time and PAUSE was invited and for one

reason or another did not obtain them, I am going to

- direct Prosecutory Staff to make thosgse documents from

this last seminar available to Mr. Sugarman~for'copying
at his expemse if he n&m&éutn; And- that. ks with. respect .
to: g reguest - for- nusberfour.
All of the other items I am going to ﬂirectvof
suggest ~— I am going to deny them now because
Mr; Sugarman has to follow what the statute tequires in
connecti0n4with intarrOgatoriesfto the'commissiOn.
Anything further? Anything‘ybu want to add 6r'say?
MS. BURKET: No.
JUDGE SMOLEN: Anything further?
MR. SUGARMAN: Nothing further, Your Honor.
‘JUDGE SMOLEN: All right. Then we will adjourn
today's session and we will see evérybody on September‘si
The hearing is adjourneds |

(Whéreupon, at 12:45 p.m., the hearing was

adjourned, to be reconvened on Friday, September 6, 1991,

in Philadelphia, Pennsylvania.)

COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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DIRECT TESTIMONY OF RONALD J. OEDEMANN

Please state your name and business address.
Ronald J. Oedemann, 2301 Market Street, Philadelphia,
Pennsylvania 19101. |

I. EXPERIENCE AND QUALIFICATIONS

~ By whom are you employed and in what capacity?

I am a Senior Engineer in the Transmission Branch of the
Engineering and Design Division of the Transmission and
Distribution Services Department of Philadelphia Electric

Company ("PECO" or the "Company”).

What is your educational background?
I received a Bachelor of Science Degree in Electrical

Engineering from Drexel University in 1963.

Please describe your professional experience.

I have been employed by PECO for 28 years, 13 years of which

“have involved engineering, design, and maintenance of

transmission facilities. For the past 10 years I have been

a Senior Engineer.

My responsibilities during that time included acting as

the primary source for information to the Company for
provision of cost estimates for proposed transmission

facilities. I have prepared over 50 such estimates for.

various transmission facilities.



23

RN Y T R OB R

o g
L =

12

13

14
15
16
a7
18
19

20

,21;;

22

,24:

25

Q‘

A.

® @

My responsibilities also include design of transmission
lines. I have been involved in the design‘and:COhstrﬁction
of over 10 transmission lines that currently are in service.
My responsibilities also include monitoring costs,
developing prbject concepts and parameters, selecting
designs and materials, approving‘of engineering drawings and

construction specifications, assuring all permits are

- acquired, and monitoring schedule.

I also assist our Construction and Transmission

Department (0ld Overhead Transmission Section) with

assistance on specific maintenance problems.

~Are you a registered professional engineer in Pennsylvania?

Yes.

Are you a member of any professional groups and, in

particular, any committees dealing with the construction and

operation of transmiSSion‘facilities?
Yes, I am a Senior Member (since 1981} of the Institute of

Electrical and Electronics Engineers (™IEEE"). I am a

‘member of one subcommittee and five working groups of the

Transmission and Distribution Committee of the IEEE Power
Engineering Society. 1In 1975 I was elected Chairman of the
Transmissign and Distribution Technical Subcommittee of the

Philadelphia Chapter of the IEEE Power Engineering Society.

II. SCOPE OF TESTIMONY

What is the purpose of your testimony in this proceeding?

— =
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First I will describe the design and methods of construction

"in the Woodbourne-Heaton line. Second, I will explain the

safety considerations that have been incorporated into the
design, construction and planned maintenance of the line.

Third, I will describe transmission line designs other than

~the design selected by PECO and describe the reasons that

those designs were not selected.

- Did you prepare an exhibit to accompany your testimony?

Yes. I am sponsoring PECO Exhibit No. 1, which includes the

Company's Letter of Notification dated November 21, 1989,

photographs before and after construction, diagrams of

alternative designs and a diagram of a typical phase roll.

III. DESCRIPTION OF THE WOODBOURNE-HEATON 230 KV
LINE AS DESIGNED AND CONSTRUCTED BY THE COMPANY

What has been your involvement in the design and
construction of the Woodbourne-Heaton 230 kV transmission
line?

I am the Lead Project Engineer for this pfoject. I am

~ responsible for coordinating all aspects of the transmission

line, including the acquisition of necessary right~of-way,

coordination and approval of construction specifications and

drawings, assuring that all applicable codes are met,

specifying material, acquiring necessary permits,

coordinating the project with Conrail, coordinating the

project schedule and costs; and monitoring construction.
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Where is the Woodbourne-Heaton line located?

Thie line connects two substations, the Woodbourne

,substation in Middletown Township,; Penhsylvania and the

Heaton substation in Upper Moreland Township, Pennsylvania.

The line is being built on an existing Conrail railroad

~ right-of-way and existing PECO proPerty.

Did Conrail use this right-of-way for transmission
facilities?

Yes. This electrification system, including a 138 kv

'transmlsSLOn 1ine, a major substatlon, 11 kV catenary

(overhead supply to the locomotive) wires, and a 6,600 volt

signal power system, was placed in service in about 1938.

Conrail ceased using electric locomotives on this line in
1981 and the catenary wires were removed in 1986. The 138

‘ kv transmlssion line was de-energized in 1986 and the 6600

volt signal power feeder was de-energized in January 1991.

Please briefly describe this project and the transmission

line that PECO will operate in this right-of way.

“This project involves the removal of the de-energized
: Conrall facilities from the existing structures. PECO'S
1230 kV transmission line will use 208 of the 238 existing

transmission line structures. Thirty new structures are

required on railroad right-of-way to replace existing
railroad structures which are not suitable because of
strength and other reasons, and five new structures are
required on adjacent PECO property. PECO located its line

-~ 4 -
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within the existing railroad right-of-way —- that is, PECO

employed the “common corridor" approach. PECO's line

réqnired no condemnation of property.

More details about the background and location 6f’the
line are contained in the Company's’Novemberk21,‘1989'Letter
of Notification to the Commission, which I have‘reproducéd
as part of PECO Exhibit 1. Note that I have included the

four Exhibits to the Letter of Notification, which contain a

map showing the general location of the line with respect to

existing roads and sketches of the line configuration

design.

You stated that PECO located its line within the existing
‘railroad right-of-way. Please elaborate. |
The nominal 60-foot easement that PECO purchased from

Conrail is located entirely within the Conrail property

lines. In some places along the line, Conrail's property
extends over 100 feet past the edge of PECO's easement. |
Please describe £he design of the Woodbourne-Heaton line.
This line will use many of the existiﬁg‘structures‘that were
uséd by‘Ccnrail for its transmission facility. The line |
will be suppcrted on single steel poles with three phase
cdn&uéﬁors (i.e. those wires that are carrying electrical

energy) in a compact triangular (also known as delta)

‘configuration and a ground wire (designed for 1ightning

'prctecticn):attached to the top of the structure. The three

phase conductors are arranged in a form that represent a

e
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“triangle with two being on one side of the supporting pole
‘and one being on the other. A diagram illustrating this

‘ chnfiguration,isvattaahed as part of PECO Exhibit 1.

why was a cémpaCt delta configuration used for this line?

The existing structures are approximately 300 feet apart.

This distance is appropriate for a compact delta

configuration.

Mr. Oedemann, you stated that the line as designed by PECO
utilizes-the'structures (poles) that were already in place.
Have any modi£i¢ations to the structurés been made in the
reconstruction of the line? |

Yes. Some of the existing transmission line structures that
were utilized for the 230 kV line required extensions, new
support guys, new anchors, anchor poles, and new foundatidn
caps. These modifications were necessary tb ensure the
safety and integrity of the line. The use of these existing
stiuctures saved our customers approximately $2.5 million as

compared to total replacement of the structures.

" Were there any other special features incorporated into the

design of ﬁhis line?

Yes. At selected locations "phase rolls' were used on’this
line. ’A\phasefroll is an engineering technique to minimize
intérference’between transmission facilities and nearby

signal communication facilities. A phase roll changes the

- relative location of all three phases or energized
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conductors from one supporting structure to another. A

‘diagram of a phase roll is included in Exhibit No. 1. These

phase rolls were included to reduCe‘the affects of PECO's

' proposed transmission line on Conrail's Signal and

Communication System.

Whén did construction of the line commence?

Line construction commenced in the Spring of 1990.

When dé you expect that construction will bé‘compiéted and
the line will be ready to be energized? i |

In approximately thekSpring~of 1992. I have included in
PECO Exhibit No. 1 two pictures of portions of the line
where construction has been completed. I have also included
pictures of therprevidus Conrail line taken from the same

locations.

At this,point, what is the estimated total cost'of the

: ;prOject, including the purchase of the easement and the

design and construction of the line?

The estimated total cost for the project is $19.8 million.

The Company has spent approximately $17.2 million to date.

IV. SAFETY CONSIDERATIONS INCORPORATED INTO THE
DESIGN, CONSTRUCTION AND MAINTENANCE OF THE
WOODBOURNE-HEATON LINE _ BRI

How many miles of 230 kV transmission lines does PECO own
and how many miles are on railroads right-of-ways similar to

this Conrail right-of-way?

-7 =
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PECO owns and operates over 500 miles of 230 kV transmission

line, the first being installed in 1927. One hundred forty
miles are on railroad right-of-ways similar to this Conrail

right-of-way. PECO has been responsible for the engineering

and desigh of these lines.

Mx. Oedemann, what safety considerations have been

_incorporated into the design, construction and maintenance

of the Woodbourne-Heaton transmission line?

The primary safety consideration that has been incorporated

“is that the line has been designed and constructed, and will

be maintained, in accordance with National Electrical Safety

Code requirements.

What is the National Electrical Safety Code?

The National Electrical sSafety Code (NESC), published byh
IEEE, is an American National Standard, American National
Standards Institute (ANSI) Number C2. This Standard
includes provisions for safequarding persons during the
installatian, operation, or maintenance of overhead electric
supply lines. The Code provides protection both for the

public and those actually operating and maintaining the

line. The contents are continuously monitored by 25

indepehdent organizations, approved by ANSI, and republished
every three years by IEEE. The Code is the utility industry

standard for safe operation of transmission facilities

'acrOSS;the\country@ In faét, the Commission’'s requlations,

at 52 Pa. Code Section 57.26, expressly provide that
- 8}—
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transmission facilities "shall be c0nstructéd and maintained
in accordance with safe and reasonable standards, as set
forth in the National Electrical Safety Code . . . ." The
Woodbourne-Heaton line meets all requirements of the latest

edition (1990).

Please provide some specific examples of National Electrical
Séfety Code requirements, explain the’safety reason for the
requiremént, and describe how the line as designed,
constructed and maintained by PECO meets the National
Electricél Safety Code standards.

The NESC requires that certain minimum conductor clearances
and structure loads be maintained during both normal and
abnormal weather and electrical load flow conditions. NESC
requirements include that the transmission line will
withstand specified amounts of radial ice (i.e. thickness of
ide that can form around a wire), transverse wind (i.e. wind
perpendicular to conductor), and ¢learance to ground under a

maximum conductor temperature (i.e. maximum conductor

~ temperature with maximum load flow), with no wind or even

slight breeze. Listed below are examples of how the
Woodbourne-Heaton transmission line will not only meet but

exceed the requirements of NESC.
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' NESC Code Requirement

Structures must withstand 63
mph transverse wind on

~conductors with 1/2 " Radial

ice.

Structures must withstand 70
mph transverse wind on bare
conductors.

Climbing steps shall not be -
closer than 8 feet from the

ground.

Maximum design tension in

- phase conductor shall not

exceed 31,800 l1lbs.

Maximum design tension in

- ground wire shall not exceed

18,200 lbs.

Minimum ¢learance over
ground and roads shall not
Be less than 24 feet at
maximum conductor
temperature.

- Minimum ¢learance over rails

shall not be less than 32
feet at maximom conductor
temperature.

Conductors shall be
displaced 1.9 feet by a 49

mph wind to calculate right-

of-way width.

Woodbourne-Heaton Design

Structures will withstand 70

“nmph transverse wind on

conductors with 1/2' radial
ice: (25% increase in
strength)

Structures will withstand 100
mph transverse wind on bare
¢conductors.

'Climbing steps will not be
¢loser than 15 feet from the
ground.

. Maximum design tension in

phase conductor is 10,625 lbs.

Maximum de51gn tension in

‘ground wire is 4,400 1bs.

Minimum clearance over ground
and roads is not less than 28
feet at max1mum,conductor
temperature.

Minimum clearance over rails
is not less than 36 feet at
maximum conductor temperature.

Conductors were displaced 3.2
feet by a 68 mph wind to
calculate right-of-way width.
The 60 foot right-of-way
allows for this condition.

Are there any other safety considerations that the Company

has incorporated?

Yes.

an aviation hazard.

For example, six structures are td~be removed at the
- end of Buehl Field (an airport near this line), eliminating

Nineteen 6,600 volt open wire switches,

transformers containing PCB's, and access ladders to ground
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‘elevation, which were maintained by Conrail as part of its

operations, were safely removed.

V. ALTERNATIVE LINE DESIGNS

Is the compact "delta" configuration chosen for the design
of this line the only type of design that is available foxr

230 kV transmission lines?

'No. Three examples of alternative designs are: (1)

"horizontal” (or flat), (2) "vertical“, or (3) "longer-span

delta.” These alternatives are shown in PECO Exhibit No. 1.

Please describe these three alternative designs you just
mentioned. :

All three alternatives assume a span length of 600 feet.

~The vertical configuration, shown in Exhibit 1, places the

three conductors on one side of'the polé on individual
supporting arms over the track, with a ground wire at the
top. The average pole height for vertical COnfiguration :
would be 103 feet. |

The longer-span delté configuration, shown in~Exhibiﬁ
1, élaces two conductors on one side of the pole and one
conductor on the other side of the pole (over the track) on
individual supporting arms, with a ground wire‘atkthe’tOP.
The average pole height for longer-span delta configuration
would be 82 feet. | |

The horizontal configuration, shown in Exhibit 1,

places two conductors on the track side of the pele and one

~ 11 -
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conductor on the other side on a single crossarm, with a

‘ground wire at the top. The average pole height for

horizontal configuration would be 88 feet.
Would it be technically feasible to implement these designs
on the existing Conrail right-of-way, using the existing;

structures?

No. None of the three alternative designs could use the

existing structures (poles) to support the line. Rather,
new structures,’which are costiy, would have to be
installed. The existing poles will not withstand the
additional structural loads c¢reated by the longer spans and
higher conductors.

In addition, under the "horizontal" and "longer-span

delta" configqurations, additional right-of-way would need to

 be acquired along some parts of the line, due to the larger

swing of conductors. Acquisition of this additional
property would be expensive. Also, none of these designs

could be used in the vicinity of Buehl Field because of the

 higher poles required by these configurations would exceed

safe heights for use near an airport. (The existing poles
average 68 feet in height whereas longer-span delta would
average 82 feet, vertical would average 103 feet and

horizontal would average 88 feet.)

Mr. Oedemann, you indicated earlier in your testimony that

the project as being constructed by the Company is expected

xtd cost approximately $19.8 million in total. How much do

- 12 -
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you estimate it would cost to construct the line under the

three alternatives you have identified?

~ Many factors must be considered in reaching cost estimates

for design alternatives. For purposes of comparing;theSe

three‘alterﬁatives with the compact delta Configuration,

three elements are especially important: (1) removal of the
existing sﬁructurés and foundations; (2) purchase and
iﬁstailatidnvof new structures and foundations fo support'
the line; and (3) for the hdriéontal and longer-span delta
configurations, acquisition of additional right-of-way at
the some locations.

1 have not attempted to estimate right-of-way
acquisition for these alternatives. 4

I estimate that the project cost of the alternative

designs, without including any‘estimate/forladditional

right-of-way, would be as follows:

Vertical $23.9 million
 Longer-Span Delta  $22.3 million

Horizontal $22.1 million

In your opinion, do these alternative designs provide any

v saféty'advéntages,compared to the design used by PECO?
No.

Does this conclude your testimony?

Yes.

..‘13...
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DIRECT TESTIMONY OF CHARLES J. BOEGGEMAN

Pléase state your name and business addresss
Charles J. Boeggeman, 2301 Market Street, Philadelphia,

PennSylvania 19101.

I, EXPERIENCE AND QUALIFICATIONS

By whom are you employed and in what capacity?
I am an Electrical Engineer in the Consulting Services

Brarich of the Engineering and Design Division of the

Pransmiseion and Distribution Services Department of the

Philaéelphia Electric Company ("PECO” or the "Company").

“What is your educational background?

I received a Bachelor of Electrical Engineering Degree from

Villanova University in 1982.

Please describe your professional experience.

- Since my graduation from Villanova, I have been employed by

PECO as an Electrical Engineer in the Transmission and
Distribution Department. For the first three years of my

employment I was a Project Engineer and, as suth, designed

aerial and underground electric distribution lines. For the

next three and one-half years I was an Equipment and
Standards Engineer handling transmission and distribution
equipment design. During those three and one-half years I

also was responsible for monitoring and responding to EMF-

g 1~
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related issues. For the last two years,; EMF issues have

been my only responsibility.

What are your current responsibilities with regard to EMF
issues? B |

In nmy currentkpositiOn, I provide technical EMF evaluations
on existing and proposed electric transmission, distribution
and substation facilities. These evaluations include
eledtric and magneti¢ field measurements and calculations
for any given source (actual or prdjected) and analyses of
methods to reduce the fields. I coordinate research efforts
at PECO in the areas of epidemiology, exposure assessment,
and'EMF management. I also conduct EMF education programs
for the Company's customers and employees as well‘as‘for the
general public and the media. I also monitor EMF research

and literature.

What steps do you take to monitor EMF research?

I have been attending and participating in conferences on

EMF since 1986. Among the conferences I have participated

in were those sponsored by the Electric Power Research
Institute (EPRI), the Edison Electric Institute (EEI), the

Dégartment of Energy (DoE), the Bioelectromagnetic’Séciety

(BEMS}) , the Institute of Electrical and Electronics

Engineers (IEEE) and the Pennsylvania Electric Association

(PEA}.




10

BT % §

12
13

14

16

R

18
19

20

o

Vi
"23 '

24

Have you ever been asked to speak at any of these

conferences?

I was invited to deliver presentations at several of the

conferences, where I spoke about how PECO is addressing the

EMF issue in terms of employee and ﬁublic education as well

- as the support PECO is giving to outside research.

Do you serve on any EMF-related committees or task forces?

Yes. I am Chairman of the Company's EMF Task Force, a

member of the Pennsylvania Electric Association's (PEA) EMF

Task Force, a member of the Edison Electric Institute's

(EEI) EMF Task Force, and a member of the Electric Power

Research Institute (EPRI) Technlcal Steerlng Committee on
EMF. I also serve on the Institute of Electrical and
Electronics Engineers Standard Coordinating Committee on

Extremely Low Frequency Electric and Magnetic Fields.

Have you previously testified or made formal presentations
regardlng EMF’

Yes. On March 8, 1990, I testlfled in Washlngton, D.C. at
an'0ver51ght Hearing before the Committee on Interlor and

Insular Affairs, United States House of Representatives, on

Electric Power Lines: Health and Public Implications. I

also made a formal presentation on "EMF Management in ‘the

Field" at the Pennsylvania Public Utility Commission

Workshop on EMF held in Harrisburg on May 20, 1991.
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II. SCOPE OF TESTIMONY

‘What is the purpose of your testimony in this proceeding?

I will identify the electric and magnetic field levels that

- the new Woodboiurne-Heaton 230 kV transmission line is

expected to produce once it is completed and energized. I
also will identify the EMF levels that would be produced

under three alternative line designs described in Mr.

- Oedemann's testimony in this proceeding (PECO pirect No. 1).

pid you prepare an exhibit to accompany your testimony?

Yes. I am sponsoring PECO Exhibit No. 2, which includes

graphs and tables showing calculated electric and magnetic

field levels expected from the Woodbourne-Heaton 23C kV

transmission line as well as the field levels expected from

three alternative line designs.

ITT. BACKGROUND ON ELECTRIC AND MAGNETIC FIELDS

What is a field?

A field is a space or region in which an influence can be

‘said to exist. For example, a campfire has a "temperature

field" around it that decreases as you move away from the

fire.

Where are electric and magnetic fields found?

 Electric and magnetic fields exist whenever electribity'is

| present. Power lines, electric appliances and internal home
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and business wiring all generate electric¢ and magnetic

How is ‘an electric field created?

An electric field isvcréated,by,voltage.‘ The higher the
yvoltage, the higher is the strength of the electric field.
The unit 6f measure of the electric field ié expressed in

kilovolts per meter (kV/m).

How is a magnetic field created?

A magnetic field iskcreated,by the flow of current. The
higher the current, the higher is the strength of the
magnetic field. The unit of measure of the magnetic field

is expressed in milligauss (mG).

‘What is a "milligauss"?

A milligauss is 1/1,000th of a larger unit of measurement
known as a "Gauss." For purposes of comparison and to

provide some understanding of the size of a milligauss, the

 following table provides some average milligauss levels that

have been reported in the published literature.

MAGNETIC FIELD (milligauss)

1.2 inches = 12 inches . 39 inches
" Microwave Oven | 750-2,000 40-80 ,’; 3-8
Electric Range 60-2,000 4-40 0.1-1
Hair Dryer 60~20,000 1-70 0.1-3
Television o 25-500 0.4-20 0.1-2

Gauger, J.R., 1985 Household ApPlianCe Magnetic Field Survey, IEEE
Transactions on Power Apparatus and Systems PAS 104(9):2436-2444.

_5_.
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boes the stréngth»of electric fiélds and magnetic fields
deéreaSe:with distance from the source of the fieids?
Yes. Similar to the decrease in heat that'YOufererience-as
you walk away from the campfire, you also experience lower
eiectrid and magnetic fields as you move away from the
sbufce~bf these fields.

IV; EXPECTED ELECTRIC AND MAGNETICkFIELD LEVELS

FROM THE WOODBOURNE-HEATON LINE AS DESIGNED
“AND CONSTRUCTED BY PECO '

How do you determine the electric and magnetic field levels

that will be associated with a transmission line thatfhas

not yet been energized?

Electric and magnetic field levels from transmission lines
can be calculated using computer programs that have been
developed for this purpose. One computer program used by

PECO is called "ENVIRO." ENVIRO was developed for the

“Electric Power Researchkxnstitute~(EPRI) and is used by

utilities worldwide. It has been ve:ified'foi accuracy
ﬁthfbugh extensive testing at EPRI‘s,HigthOItége
‘Transmission;Research Center in Lenox, Massachusetts. I
used ENVIRO to’perform.the calcuiations presented in this,

testimony.

~ What will be the electric field levels associated with the

Woodbourne-Heaton 230 kV transmission line using the compact

~delfa,configurat10n?
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The eiectric field levels are presented in Table 1 of the
Exhibit attached to my testimony. The highest electric
field level, in the middlie of the right-of-way, will be 1.87
kv/m. At the edge of the right-of-way, the electric field
is approximately 1.2 kV/m, and the electric field continues

to decrease further away from the line. Table 1 provides

“electric field values for distances 300 feet either side of

the center line. Figure 1-1, also included in the Exhibit

attached to my testimony, is a "field profile" showing this

same information in graphic form.

What will be the magnetic field levels associated with the

Woodbourne-Heaton 230 kV transmission line using the compact
delta configuration? k

As I noted previously in my testimony, magnetic field levels
aﬁe‘ereated by "current," or "amperage." The current that

will pass through the Woodbourne-Heaton line will vary

depending on a number of factors. The magnetic fields

therefore will also vary.

Have ybu prepared any calculations regarding the magnetic

fielas, that will be associated with the Woodbourne-Heaton

line? ‘

Yes. I prepared calculations for five different "loading"
conditions that represent five different "currents" on the
line.

What are those fiveé loading conditions?

- 7 =
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The first loading condition represents an “emergency

minimum' situation when the line is de-energized for
emergency'or'maintenanCe reasons; The expected current in
that situation is 0 amperes;

The second loading~situation represents what we
anticipate»aé a "light" load on this line. The expected
aufrent in,that'situation is 180 amperes.

. The third loading situation represents what we
anticipate as a "normal" load on this line. Thékexpected
current in that situation is 360%ampere$; '

We anticipate that the “1light" and "normal" loading
situations will occur for over 90% of the time this line is
operating. |

The fourth loading situation répﬁésents what we

anticipate as a “heavy" load on this line. The expected

current in that situation is'éoﬁ amperes.

The final loading situation represents an "emergency

© maximum® gituation in which another transmission line in the

PECO system has been de-energized because of an emergency

situation, and the Woodbourne-Heaton line must carry this

additional load. The expected current in that situation is

1,000 amperes. We anticipate this situation will not exceed

four hours per year, although it may not occur at all in any

given year.

What were the resulis of your calculations?
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The "emergency minimum situation results in no magnetic
fields, since iherefis no current on the line.

The “1ight" loading situation resultsfin a maximum
magnetic field of approximately 21 milligauss in the middle
of the right-of-way, and a level of approximately 13
milligauss at the edge of the right-of?way. o

The "normal™ loading situation results in a maximum

maghetic field of approximately 42 milligauss in the middle

of the right-of-way, and a level of approximately 25
milligauss at the edge of the right-of-way. |

The "heavy' loading situation results in a maximum
magnetic field of approximately 70 milligauss in the middle
of the right~of-way, and a lével of ayproximately 42
milligauss at the edge of the right-of-way.

The “emergency maximum" loading’situation results in a

maximum magnetic field of approximately 117 milligauss in

the middle of the right-of-way, and a level of approximately

?o_milligauss at the edge of the right-of-way.
The magnetic field levels for all loading scenarios

continue to decrease with distarce fxom the line.

 Have you prepared tables and graphs that present the results

of these calculations?
Yes. Table 2, of the Exhibit attached to my testimony,
provides the magnetic field levels for the five loading

situations of 0, 180, 360, 600 and 1,000 amperes. Figures
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1-2 through 6-2, of the Exhibit attached to my testimony,

show the tabular information in ‘graphic form.

Have you determined the electric and magnetic field levels
frOm.the three alternative line designs described by Mr.
Oedemann (PECO Direct No. 1)?

Yes. I determined these electric and magnetic fiéld levels
ﬁSingathe same method and computer program askI used to
determine the expected levels from the line as designed by

PECO.

Have you prepared any graphs or tables to show the results

_of those calculations?

Yes. Table 3, of the Exhibit attached to my testimony,

provides a comparison of electric field levels produced by

the compact delta design employed by PECO and three other

alternative design configurations; a longer—-span delta

(triangular), a flat (horizontal) and a vertical
configuration.

Accompanying Table 3 are Fiqures 1-3 through 3-3, of
the Exhibit attached to my testimony, showing, in graphic
form, the comparison between electric field levels produced
by the compact delta design versus the other design
alternatives. | |

Table 4, of the Exhibit attached to my testimony,
provides a comparison of the magnetic field levels produced
by thevcompactfdelta design employed by PECO and three bther
alternative design configurations; a longer-span delta

- 10 -
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(tfiaﬂgular), a flat (horizontal) and a vertical

configuration.

‘Accdmpanying Table 4 are Figures 1-4 through,344, of
the Exhlblt attached to my testimony, s ‘howing, in graphic
form, the comparlson between magnetlc field levels produced
by thevgompact delta design versus the other design

alternatives.

How do the expected electric field levels compare between
the compact delta line design employed by the-Company'énd
the alternative designs for which you performed these |
calculations?

The vertical configuration produces lower electric field

levels close to the edge of the right-of way, but are higher

than from the compact delta conflguration further away from
the edge of the rlght~of—way. -

The electric fields from_thé‘horizontal configuration

~and longer-span delta are-generally'higher than the electric

’fields from the compact delta configuration.

How do the expected magneti¢ field levels compare between

the compact delta line design and the alternative designs?

'I'prepared.comparisons for only one of the loading

scenarios, the "heavy" load of 600»amperes.
The vertical de31gn results in lower magnetic fields on

the rlght—of-way, but hlgher magnetlc ﬁlelds beyond the edge

of the rlght of*way.

_ll -




The horizontal and longer-span delta designs result in
higher magnetic fields both on and off of the right-of-way.
Other loading conditions would result in similar results.

I should note that these comparative results, along

with the information presented by Mr. Oedemann, provide the

second of the two pieces of information that Commissioner

Rhodes requested in his June 13, 1991 Statement.

Does this conclude your testimony2

- 12 =
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PHILADELPHIA ELECTRIC COMPANY
LEGAL DEPARTMENT
2301 MARKET STREET
P.0. BOX 8699

: : PHILADELPHIA, PA 19101

. Jarnes W, Durham - SRR i gardodg. - - Baul Ausibach
Senior Vice President TELECOPIER/FAX (215) 568-:3389 ~ Donald Blanken
“and Geharat Counsel . DIRECT DIAL NUMBER: Rudolph A. Chilfermi
w . ’ T. H. Maher Cornell
Eugene J. Bradley , - Edward J. Cullen, Jr.
- ice Prasident and 3 Katherinie K. Dodd

e
e

Assotiate General Coungel November 21, 198% : - E.C. Kirk Halt

Assistant General Counsel

Mr. Jerry Rich, Secretary ,
Pennsylvania Public Utility Commission

P. O. Box 3265 -
 Harrisburg, PA 17120

Re: _ Letter of Notification
___ Woodbourne-Heaton 230 KV Transmission Line

Dear Mr. Rich:

Tn accordance with the Commission's regulations at 52 PA.
Code, Section 57.72(d)(1)(IV),(V), Philadelphia Electric
Company (hereinafter “PECO"), submits the enclosed Letter of
Notification regarding the proposed reconductoring of the
Woodbourne-Heaton 230 KV Transmission Line. There is enclosed
an original and six copies of the Letter of Notification,

. together with an Affidavit of Service showing the identity of

those served with a copy of the Letter of Notification.

Tn addition, PECO will make available to \i:hé public, V

during ordinary business hours, a copy of the Letter of

Notification, together with exhibits, at. its offices in
Philadelphia and Bucks Counties located at:

Main Office ' Warminster Service Building
2301 Market Street 400 Park Avenue
- Philadelphia; PA Warminster, PA

Very truly yours,

 Mnenst itk

Donald Blanken

DB:bmt
Enclosures (7)




BEFORE o
PENNSYLVANIA PUBLIC UTILITY COMMISSION

XN

‘Letter of Notification of
PHILADELPHIA ELECTRIC COMPANY
under 52 PA. Code §57.72(d)
with respect to a proposed
reconductoring and rebuilding
of an existing 138 kV line to
operate as a Woodbourne-~Heaton
230 kV line in Montgomery and
Bugks Counties, Pennsylvania

Docket No.
P_.

*Y BE ¥E ¥ EF BE BE G4 *0

70 THE PENNSYLVANIA PUBLIC UTILITY COMMISSION:
This Letter of Notificatioﬂ is Submitted pursuant'to 52
PA, Code §57.72(d)(1) by Philadelphia Electric Company

(heréihafter referred to as *PECO" or *Applicant"™) with

~ respect to a proposed rebuilding and reéonductoring of an

~  sbandoned railroad 138 kV transmiésion line. Consolidated

'Rall Corporation (Conrail) owns and operates a rail line known
as the "Trenton Cut-off Branch frelght llne." The

, aforementxone& 138 kv transmission 11ne was ccnstructed along
thzs rail line. PECO has ‘entered into an agreement to
upurchase from Conrail an easement along the rail line,
:together with the structures suppcrtlng tle abandoned 138 kv
transmxsslon line and electrification system for the purpose
‘ecf‘buiiaihg~the proposed 12.8 mile long wOodbou:ne~Heaton 230
kv 1ine. The proposed rebuilding and reconduckoring‘will be
done entzrely within the ‘existing railroad r1ght~of~way In

addition, PECO has purchased a two acre parcel of 1land SLtuate
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between the railroad and Woodbourne Substation to enlarge the

' substation so that it will abut the railroad and provide

access from the substafion\to the railroad.

Accordingly, PECO believes that the procedUre for a Letter
of,thification is apprbpriate and the aforesaid rebuilding
aﬁd,réconduétoring of the 138 kV transmission 1ige and
railroad eleétrification system will not substantially alter

the existing right»oﬁ—way within the meaning of 52 PA. Code

: §S7;7l(d)(l)(iV)~and‘(V). PECO is therefore submitting this

Letter of Notification and in support thereof, sets forth the -

~following:

1. The name and address of Applicant are:
PHILADELPHIA ELECTRIC COMPANY
2301 Market Street =
Philadelphia; PA 19101
2. The name and address of Applicant's attorney,and the
person authorized to receive notices and communications with
respect to the application is:
| DONALD BLANKEN, ESQUIRE
Assistant General Counsel
2301 Market Street
Philadelphia, PA 19101

3. PECO proposes to construct all of the 230 kV
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transmission line within the existing right of way of the 138

%V transmission line and the railroad. In order to facilitate

ent£Y’into Woodbourne Substation and avoid conflict with the
runway approach at Buehl Field airport, Applicant has
‘purchased a parcel of land adjacent to the substation and
 ra11roaﬁ.k This small parcel of two (2) acres will contaln a
- 0.06 mile‘SecﬁiOn of the proposed line. The proyosed line
will be constructed within an existing transmission line
 right-of-way and meet the common corridor approach for
pransmission line siting thereby coming within the policy
@bnsiﬁérationé pezmitﬁing utilizatidn of the lettei of;
ﬁotifiéation‘protedurevin 52 PA. Code Sec. 57.72(d). The

| Comm1551on has permitted f£iling Letters of Notification in
sxmllar cases under s:mllar factual circumstances as are in
this case. See petitions of Philadelphia Electric Company at
‘Docket Nos. P-810309, P-870228 and P-880293. The proposed

route is shown on a Key'Map Drawing C-241332-A, sheets 1 and

2 attached bereto, made a part hereof and marked.Exhlblt “AM,

2 general description of which is as follows:

(a) Route Description ,
The proposed Woodbourne-Heaton 230 KV line will




g

&

,fblléw the existing Consolidated Rail Corporation's

(Conrail) Trenton‘Cut-Off Branch freight line for the

o entire 12.8 mlle length and will utlllze the ex1st1ng

’catenary structures for support‘ The proposed line will

exit HeétOQ,SubstatiOn‘from,the northeast corner and enter

adjacent railroad property;‘ Heaton'Substation is located

off Fitzwatertown Road west of 0ld York Road. Upon

‘,entering the railroad property, the line will cross the

tracks and join the railroad catenary systémhwhich is
located on the north side of the tracks. From this point,
the line will head due east onn the railroad rlght—ofaway

which parallels the Pennsylvania “Turnpike for

approximately 3.85 miles. At the point the turnpike turns

southeast and crosses over the railroad, the line ana
railroad wlll continue another 1.5 miles eastward and
créss Street Road in Feasterville. In the V101n1ty of
Street Road the railroad curves to an east-north-east

direction for the remaining 7.45 miles. Approximately

3.42 miles from Street Road the line crosses the Neshaminy

Creek on catenary structures supported by an existing
stone arched railroad bridge. After crossing the creek
the line will continue the remaining 4.03 miles to

Woodboturne Substation.



Woodbourne Substation property abuts the north
property‘liﬁe of Conrail's Trenton Cut-Off Branch. dJust
west of the substation and abutting the réilraad property
on the ‘south side is Buehl Field Airport. Existing
raliroa& structures cannot be used in thlé area due to the

‘ requlrea;hélght iimitation near the airport runway.

PECO-has purchased a two (2) acre vacant,

 irregular shaped progerty’whiCh.separates the substation

praperty from the railroad. This property'wiil be used té

divert the llne from the railrcad into the substatlon prlor to

reachlng the approach to runway 24 at Buehl Field. This w111
gréatiy~réduce or eliminaﬁé:conflicﬁ“withvthe iunway.

" Exhibit *A", the Key Map for the propoéed'230 kv

line, shows the route of the line with respect‘%gkexisting |

roads. The total length of the line is 12.8 miles.

(b) Line~LQCation,andustructureaDescriﬁtion
Work on the 'proposed line will take place in
Upper\Mbrelan&,(z.S'miles) and'bower'moreland (0.9 mile)
Townships in Montgomery County and Upper Southampton (1.9
'  mi1es), Lower Southampton,(l.s miles), Northamptén (1.6
| miles), and Middletown Townships (4.0 miles); as well as
~the Boronqh of Langhorne (0.3 mile), all in Bucks County,

 Pennsylvania.
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Structures to be utilized for the proposed line

were part of the railroad catenary system which supported

a two phase, 138 kV transmission line. These catenary
structures are placed approximateiy 250 to 300 feet

apart. The~prop05ed line will utilize approximately 176

 of the 236 existing railroad'structures. Bpproximately

ten structures requlre replacement due to aamagé résulting
from train derallments and another 50 rallroad structures
mnst be replaced because they cannot support the new |
line's mechanical loads. Also, it is estimated that a
total of eigh& new structures will be necessary to connect
ﬁhé*transmission line to the Substations at both ends.
Therefore, approximately 244 St:uctures, including both

existing and new, will be used to support the proposed

~ transmission line.

The proposed 230 kV transmission 1ine*wi11 be
supported‘by railroad structures which are approximately
50 years old. Prior to installation of the new 1nsulators
and canductors the existing railroad conductors, insulators

Crossarms, 6.6 kV feeder 1ine, catenary support arm, and

all unnecessary guy wires will be removed from each
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skructure. Once all unnecessary hardware is removed from

‘the wide-~flange column, reinforcement and extensions (5 to

10 feet) will be added where necessary.

A new ground wire will be added to the top of the

‘wide-flange column and 3 post insulators will be bolted to

the structure to support the phase conductors in a delta
configuration. The typical configuration of the existing
railroad structures vs. the futurerconfiguration of the

PECO structure are shown in sketch SK+4078§0, attached

hereto, made a part hereof, and marked Exhibit "B”.

Replacements for the inadegquate railroéd‘
sﬁructures and any new structures will be single circuit
tubular weathering steel poles.’ These poles will be
supported by'cy1ﬁndrical concrete foundations. Twa types

of new tubular poles will be used in the constructiOn of

this line. For tangents and 1ight angles the line will be

supported by single circuit weathering steel poles with

~ conductors suppotted from porcelain post ingulators in a
delta configuration. Sketch SK-407891, attached hereto,

‘made a part hereof, and marked Exhibit "C", depicts the

proposed tangent and light angle poles with approximate

~ dimensions of major members shown. For heavy angles -
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and dead ends, the line will be supported by single
circuiﬁ weathering steel poles with conductors supported
from steei Cross arms. Sketch SK~407892, attached hereto,’~
made a parﬁ hereof, and marked Exhibit"D", depicts the
proposed heavy angle aﬁd dead end poles with,approximate,‘
 dimensions of major members shown.
- Conductor for this transmission line will be one
1590 kemil 54719 ACSR (1.545 in. dia.) wire per phase. |
The;shielﬁ wire wiil:consist of one 7#5 alumoweld (0a546
in. dia.) wire.

4. A general statement of the need for the line in

meeting identified present and future demands for service, how

“the proposed line will meet that need and the engineering

justification for the proposed rebuilding and reCOndﬁctoring
of the existing line are as follows:
(a) Need for the Line
The areda served by our existing substqtions at
Warrington, Buckinghéﬁ, Woodbourhe, Byberry, and Heéton
iskOne of the fastest growing load areas on the PECO
system. 1In the three year period from the summer of 1935
to the summer of 1988, load on the 34.5 kV system in this

area grew by more than 32 percent. This compares with a
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 systeméwi3e growth in peakvdemandkafkslightly‘mOre,than‘13

percenta' This very high load growth has resulted in both
the expansion of existing distribution facilities, and the

scheduling of new distribution substations. The

Heaton-Woodbourne 230 kV line will provide a source of

supply fér new distribution substation, as well as much

needed support for expansion of existing facilities.

(b) Engineering justification for the proposed
HV line :

One new distribution substation of particular

~ concern is Linton. This 230-34.5 kV substation, which

will be in service for the 1990 summer peak, will be
installed on the existing 230 kV line between Buckingham
and Woodbourne. It will have the firm capacity to supply

approximately 120 MVA of load. Unlike Woodhourne, Linton

will have no 34.5 kV network support. ‘Linton will depend

entirely :on the transmission systems for its supply. In
the event,of an outage of the 230 kV line befween
Buckiﬁgham\and Linton, without the'Wbodbourne-Heath 230
kv line, the supply for both Woodbourne and Linton 230 kv

substations will have to come from the 138 kV system at

- 10 -
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Byberry. This outage could cause emergenéy overloaas'dn-
kfhe 138 kV system and severe voltagekdropS'throughoutqthev‘
area. | S B
Although the Crescentville-Fox Chase 138 kV
(130~24) is being upgraded to grovide~an‘emergenCY'rating,'
 approximately 75 MVA highér than is now in effect, this is
only a stop-gap measure. Unless theonddbourne~Heaton‘230
k¥ line is installed, load growth at Linton and Woodbourne
will soon cause emergency oveiloads on either the
Crescentville-Fox Chase 138 kV line or Ehe Fox Chase-Blue
Grass 138 kv iine for the>IOSS of the Buckingham-Linton
‘230 KV llne. |
An additional problem caused by trying to supply

TLinton and Woodbourne from the 138 kV system is voltage
dicﬁs,v Previous loadeflow“Studies indicate that the

outage of the.Buckihgham—Lintbnj23O kV line could result

in & voltage drop of & percent on,the 230 kv ‘bus at Linton
and<as much\as 10 percent on the 34.5 kV bus at Linton.

Installation of the Heaton~-Woodbourne 230 kV line would

restrict these voltage drops to ‘the 1 to 1.5 percenb range.
5. The safety considerations which will be incorporated
= into the design, construction, and‘maintenancefof'the proposed

line ére as follows:
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{a) Design

Design crlterla Wlll neet or exceed Nat1onal

Electric Safety Code (NESC) requxrements. The

maximum conductor and ground wire loading condltlon

‘for this line will be 1/2" of radial ice and an 8

‘ pound per square foct transverse wind load at 0°F.

The minimum ground clearance at the<maX1mum
conductor temperature of 284°F will be greater than
the 24 foot NESC clearance requirement for a 230 kV
'line{ The average ruling span between structures
will be 300 feet. |

Typically, for a 1evel 300 foot span with

the 1aaﬁzng conditions given, the following

~ﬁabu1ati0n iliustrates minimum conductor to grounﬂ

and conductor to rail clearances:

=42 -

Qutsd.Phase Insd.Phase
: , : (Over G4.) (Over Tk..)
- Canﬁ .*l‘emy. Rad:.al Sce. Wind Tension  Sag Minimum G4. Mm Rall
A-ﬁ - 172 s 10,350 4.1 32.7 40.7
&0 0 0 4,610 5.0 . 31.8 39.8
284 (Max.) O 0 2,640 8.8 28 (Min.) 36 (Min.)
o 24 (NESC) 32 (NESC)




_ ~12- _
 J | @

»

(b) Construction and Maintenance

Construction and maintenance will also be
accompllshed in aceordance with the National Electric
Safety Code (NESC). The following excerpt from the code
describes its Coveragé:

»This standard covers basic provisions for

safeguarding of persons from hazards arising from

the installation, operation or maintenance ofi
(1) conductors ;na equipment in electric supply
station: and (2) overhead and underground electric
stpply and communications 1ines; 1+ also includes
work rules for theﬁconstzuction,‘maintenance and
operation of electric supply and ccmmunicaﬁion
iines and equipment.” |
In all cases, the minimum standards set. forth by
the NESvalll be met or exceeded by the design,
construction, malntenance and operation of the proposed
txansm1551on 11ne.

6. 'The proposed 230 kv line is approx1mate1y 12.8 miles
long. Line construction is scheduled to start in the spring
of 1990 and is expected to be in service the spring of 1891.

4. Evidence that the size, character, design and
configuration of the proposed modifications to the existing

railroad electrification system will not substantially alter

the existing right-of-way is as follows:

“. 13 =
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(a) The proposed 230 kV line will be constructed on
Conrail!’ s Trenton Cut-off Freight line, an establlshed
railroad corrldor. CPECO will OCCupy a 51xtyf(60 ) foot
wide right-of-way for the proposed line.

~ (b) There are two independent railrdad tracks, an
‘abanaoﬁed railroad catenary system and a wood pole line
VSﬁpporting signal and communication cables on the railroad.
right-of-way c¢reating an existing corridor to be utilized
asia common corridor for the proposed 230 kV line.

(¢) The existing railroad right-dfeway\presenﬁly hés

‘1ocated on it catenary structures with twenty-eight (28‘)
B foot cateﬁar§ sﬁpport cross arms, two (2) 6.6 kV signal
power cables ana one two (2) phase 138 kv transm1551on
‘11ne supported by a cross arm mounted near the top and a
ground wire mounted on the top of the structure. The
catenéry trdlley wires were removed from the structures
approx1mately three (3) years ago. :

{d)  PECO plans to remove all rallroad fac111t1es from ’
the structures prior to installing its 230 kV transmission
line fa“‘ﬁ‘t“s as previously described‘ Exhibit "B

~shows the existing and future structure arrangement.
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(e} The existing right-of-way will not be
ksubstantlally-altered because the proposed HV line will be
kon exlstzng structures in the same conflguratlon and at
the,same height. In fact, the structures will, after the
‘proposed construction, have fewer attachments and
thérefore<prcject a cleaner, less obtrusive appearance.

| (f) Between Woodbou:ne and Heaton Substations the
’proposed line traverses 1ndustr1al,’re51dent1al and wooded
areas. The existing railroad catenary structures'are
;;¢w* g ‘aﬁproximately‘50~years oiﬂ and most of the industrial and
» | residential properties adjacent to the railroad were
developed with the structures in place and to some extent
accepted their existence. PECO's mitigation plan,for this
iine is to rgtaiﬁ,the catenary structures at their present
height’ana make changes only when absolutely necessary.

A1l necessary new structures will be made of weathering

;StEéifwhiéhnwill turn'a deep brown and will closely match

the existing railroad facilities. |

3.‘ This fLetter of Notification is being f£iled on the date %

-~ set fbrthkaIDWu The Pennsylvania Public Utility Commission

é o wikl revieW'and, by Ozder, approﬁe or disapprove this Letter

of Notification. If the Commission approves this Letter of
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Notification, the proposed rebuilding and reCOnductoring shall

_be located and constructed without the application process set
'forth in subchapter G of Title 52 of the Pennsylvanla Code
*'(relatlng to Commission review of 51t1ng ad construction of

: élecﬁric transmission lines). If the Commission does not

approve this Letter of Notification, its order shall direct

the,AégliCant tOVCOmply with the appliCaticn process set forth

 in subchapter G of Title 52 of the Pennsylvania Code.

Respectfully submitted,

DONALD BLANKEN, zsg‘ﬁm
Counsel for
PHILADELPHIA ELECTRIC COMPANY

724/bmt
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COMMONWEALTH OF PENNSYLVANIA
: 8S.

e ey wR

COUNTY OF PHILADELPHIA

A J. WEIGAND, being duly sworn according to law, deposes
and says that he is Vice President of Engineering and
; Pro&uction of Philadelphia Electric Company, the Petitioner
| _ého{zes-named; that he is authorized té and does make this
affidavit for it; and that the facts as set fbfth above are
"v,‘true and correct to the best of his knowledge and bel:xef, and
’he expects the said Philadelphia Electric Company to be able to

B prove the same at any zheamng; hereof.

A/ J. WEIGAND

Sworn to and subscmbed
before me thlS 5 day

onE ;quembe:} ’19?89,‘«'

o < NOTAPIAL SEAL !/ | , i
MELANIE R CAMPANELLA, Natary Pullic ‘
1 cyd Phitadelphia. Phila, County
- My Ccmmis.ssun Expires Feb. 12, 1980

- 17 -
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k3 hereby‘certify~that I have this 21st day of November,
1989, served a copy of the Letter of thiﬁicatidn/in the above
matter by First Class Mail, postage prepald, and properly

aﬁdressed as follows:

Kathleen R. Chiolan, Manager
Lower Southampton Townshlp
TR 1500 Desire Avenue -

AT : : Feasterville, PA 1904?

Pennis O'Brien, Chairman
Board of Supervisors
liower Southampton Township
1500 Desire Avenue
Feasterville, PA 19047

Joseph M. Seborowski, Chairman
Planning Commission

Lower Southampton Township
1500 Desire Avenue
Feasterville, PA 19047

Robert M. Pellagrino

" Township Manager

- Upper Southampton TOWnshlp
939 Street Road
Southampton, PA 18966

David Shafter, Chairman
Board of Supervisors
Upper Southampton Township
- 839 Street Road :
Southampton, PA~ 18966




I .

i Jerry 8. Goldman, Chairman
o Planning Commission
Upper Southampton Township
939 Street Road
Southampton, PA 18966

John S. Burke
Township Manager
Middletown Township
2140 Trenton Road
Levittown, PA 19056

Thomas R. Kearns, Chairman
Board of Supervisors
Middletown Township

+2140 Trenton Road
LeV1ttown, PA - 19056

 Clark Weitzel, Chairman
Planning Commission
Middletown Township
2140 Trenton Road
Lev;ttown, PA 19056

Brian L. Mook, Manager
Upper Moreland Township.
117 Park Avenue

Willow Grove, PA 19090

William Seiverlich, President
Board of Commissioners
Upper Moreland Township
R 117 Park Avenue
R ; ‘Willow Grove, PA 19090

L S Pavid A. Dodies

i ‘ Assistant Township Manager
~Advisory Planning Agency
Upper Moreland Township
117 Park Avenue

Willow Grove, PA 19090

_lg._
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Alison D. White

Township Manager

Lower Moreland Township

640 Red Lion Road ,
Huntingdon Valley, PA 19066

Kurt G. Mayer, President
Board of Commissioners
Lower Moreland Township
640 Red Lion Road

Huntingdon Valley, PA 19066

Charles Esaylan, Chairman

- Planning Commission

ILower Moreland Township
640 Red Lion Road V
Huntingdon Valley, PA 19066

Andrew L. Warren
Chairman of Commmssmoners
County of Bucks

Main and Court Streets

‘Doylestown, PA 18901

Robert E. Moore
Executive Director
Planning Commission
County of Bucks
Almshouse Road
Neshaminy Manor Center
Doyles@own, PA 18901

Paul B. Bartle, Chairman
Commissioners -
County of Montgomery
County Court House
Airy & Swede Streets
Norristown, PA 19404

Arthur F. Loeben, Commissioner
Montgomery County Planning Comm1551on
Montgomery Plaza

Suite 207

Airy & Swede Streets

Norristown, PA 19404

- 20 -
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Honorable Roy Murphy
Mayor

Borough of Langhorne
114 East Maple Avenue
Lianghorne, PA 19047

Kathy Horwalt
Council President
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TABLE 1

ELECTRIC FIELD - COMPACT DELTA

: COLUMN 1
LATERAL E-FIELD
" DISTANCE || 12'PHASE |
FROM SPACING
CENTERLINE DELTA
R.OW. (FEET} kV/m)
-300 0.013 |
2954 0014
=290 0.014
2851 0015
-280 0.015 |
275 | 0.016
265 0.017 |
260 0.018
2554 0.019 |
2501 0.020
245§ 0.021 |
240 -0.021 |
230 ) 0.024 |
D08 0.025 |
220 || 0.026
215 0.028
210 0029 {
-205 |  0.031 |
200 0.033|
495 0.034 |
-190 0.037
85( 0.039]
<180 0.041 |
175 0.044 |
170 0.047
165 | 0.051
-160 | 0.055
-155 0.059
-150 | 0.064
-145 0.069
~140 0.075 |
-1 =




TABLE 1
ELECTRIC FIELD - COMPACT DELTA
COLUMN 1
LATERAL EFIELD
DISTANGE 12" PHASE
FROM SPACING
CENTER LINE DELTA
|row.eeEn)  &vm |
135 0,082 |
130 |  0.089
125 0.098
20| 0108 |
<154 0420
110 0133
- -105|  0.148
{00 0.166
95| 0187
90 0212
-85 | 0.241
| 80 02751
75| 0317 |
<70 0.366
65| 0425
60 0496
55| 0581 |
- -50 ] -0.881 |
: 45| 0798 |
40 ) 0.929
35 1.070 ' *
=304  1.209
20 1384}
-15 1.372 |
<o 1308
5|  1.301
0| 1.468
5 1.718
10} 1.878
15 1.851
20 1679
250 1.436
- 2 P
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TABLE 1

GTRIC FIELD - COMPACT DELTA
b COLUMN 1
LATERAL E-FIELD
DISTANCE | 12°PHASE |
FROM SPACING
CENTERUNE||  DELTA
ROW. FEED]  Gvim)
- Bol 1187
35l 09701
400 0794
451 086551
50 0.547 |
55| 0462
60| 0.394
65 0.340
70 0.295
75 0.257
80| 0226
8514  0.200
90 0.178
95| 0.159
100 0.143 |
105 0.129
110 0.116
115 0.106 |
120} ©0.096
125 0.088
130 0.081 |
135 0.074
- 140 0.069
145 0.064
150 0.059 .
155 0.055
160 0.051
165 0.048
170 0.045
175§ 0.042 |
180} 0.039
185 0.037
190 | 0.035
o 3 e




TABLE 1

ELECTRIC FIELD - COMPACT DELTA

NI coLumn 1
LATERAL E-FIELD
DISTANCE 12 PHASE

FROM SPACING

. CENTER LINE DELTA

ROW. (FEET)|  (V/m)
195 0.033 |
200 0.031
205 0.030
210 0.028
215 0.027
2201 0.025
2254 0.024
230 0.023

235 0.022
- 240 0.021 |
245 0.020 .
250 0.019
255 0.018
260 0.018
265 0.017
270 0.016
275 0.016
280 0.015 |
285 0.014 |
- 290 0.014
295 0.013
300 0.013
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TABLE 2 - MAGNETIC FIELDS AT VARIOUS LOADS (COMPACT DELTA)

COLUMN 1 COLUMN 2 COLUMN 3 COLUMN 4 COLUMN S
B-FIELD B-FIELD B-FIELD B-FIELD B-FIELD
LATERAL 12' PHASE 12' PHASE 12" PHASE 12*PHASE 12' PHASE
DISTANCE § SPACING SPACING SPACING SPACING SPACING
FROM DELTA DELTA DELTA DELTA DELTA
CENTERLINE 0AMPS 180 AMPS 350 AMPS £00 AMPS. 1000 AMPS
ROW. FEED)] (miligauss) || (miigauss) | (miligeuss) | (miligauss) | (miligeuss)
- =300 0.00 0.21 0.43 0.71 1.19
<285 0.00 0.22 0.44 0.74 1.24
290 0.00 0.23 0.46 0.76 1.27
. 285 0.00 024 047 079! 1.32]
=280 0.00 | 0.25 - 0.49 0.82 1.37
275 .00 3 0.26 0o51% 085 1.42
270y  0.00 0.26 053] 0881 1.47
265 - 0.00 0.28 055 0.92 - 1.54
-260 0.00 0.29 0.57 0.95 1.59
-255 { 0.00 0.30 0.59 0.99 1.65
-250 0.00 0.31 0.62 1.03 1.72
245 - 0.00 0.32 0.64 - 1.07 1.79
~240 0.00 0.34 0.67 {124 187
235 0.00 0.35 0.70 1.17 - 1.95
- =230 0.00 0.37 0.73 1.22 2.04
<225 0.00 0.38 0774F 128 244
2201  0.00 - 040 0801F  1.34 2.24
215 000 042 0.84 - 1.40 2.34
210 0.00 } 0.44 | 0.88 147) 245
"205{ 000 0.46 0.92 1541 257
- 200§ 0.0 049 097 1.62 2.71
<1954  0.00 - 0.51 1.02 1704 284 :
-190 0.00 0.54 1.08 1.80 301
-185 - 0.00 0.57 1.13 1.89 3.16
- =180 0.00 0.60 1.20 2.00 3.34
=175 0001 0864 1.27 2142 3.54
170 0.00 i 0.67 1.34 224 3.74
165 0.00 0.71 143] 238)] 897
=160 10.00 0.76 1.52 2.53 4.23
155 0.00 0.81 162 2.70 451
=150 0.00 0.86 1.73 2881 4.81
<145 & - 0.00 0921 1.84 3.07 513
-140 § 0.00 0.99 1.97 ' 3.29 5.49
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TABLE 2 - MAGNETIC FIELDS AT VARIOUS LOADS (COMPACT DELTA)

COLUMN1 || COLUMN2 COLUMN S COLUMN4 COLUMN S
B-FIELD BFEWD | BFEW B-FIELD B-FIELD
LATERAL 12’ PHASE 12' PHASE 12' PHASE 12*PHASE { - 12' PHASE
DISTANCE , SPACING SPACING SPACING SPACING SPACING
FROM DELTA DELTA DELTA DELTA DELTA
- CENTERLINE] 0AMPS 180AMPS | S60AMPS | 600AMPS | 1000 AMPS
ROMW. (FEEN| (miligauss) || (miligauss) § (miligauss) {milligauss) {miligauss)
-135 0.00 1.06 2412} 854 5.91
130§ 0.00 1.14 228 3.80 6.35
- 425 000 123} 246 410 6.85
- 120 0.00 1.33 2.66 4.44 - 7.41
4154 0.00 144 2891 481 8.03
100 0.00 1.57 3.14 524 8.75
405] 000) 172} 343 5721 955
100§ o00| 188} 876 6.26 10.45
-95 - 0.00 2.06 4431 6.88 11.49
-90 0.00 oog§ 455) 759 1268
- 85{ o000 252 505 841 14.04
-80f 0.00 2.81 5621 936 15.63
754 0.00 314§ 628 1047t 1748
70§  0.00 3.53 7.06F 1177 19.66
-65 0.00 3.99 798§ 13.30 2221
60§  0.00 453 007§ 15.11 25.23
554  0.00 5.18 10.36 17.27 28.84
50§ 0.00 596 i1.92] 19.86 33147
- .45% 000 6891 1377 2295 38.33
-40 0.00 8.00 1599 26.65 4451
-35 - 0.00 g32] 1863] 81.05) 5185
-30 000 1086 2173 36.21 60.47
25 000 1263 2527 4241 ] 7032
20 0.00| 1458) 29.15 4859 | 81.15
5§ 0.00] 1659 3318 5530| 9235
10§ 0.0 18.48 36.97 61.61 | 102.89
5§ 000 20021 4003| e6672| 11142
0 000 2093 4186 6976} 116.50
5 0.00 21021 42.04 70.06 | 117.00
10] 000 =2023) 4045) 67.42 11259 |
15 0.00 18.70 37.40 }F 62.33 | 104.09 |
20f 0.00 16.74 3347 % 55791 9317
25§ 000 1465 2030 4884§ 8156
ey 7 -
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TABLE 2 - MAGNETIC FIELDS AT VARIOUS LOADS (COMPACT DELTA)
COLUMNY || COLUMN2 | COLUMN3 | COLUMN4 | COLUMNS
Y0 BREWD | BFELD B-FIELD B-FIELD B-FIELD
LATERAL § 12'PHASE || 12’PHASE | 12PHASE | 12'PHASE | 12'PHASE
DISTANCE | SPACING || SPACING | SPACING | SPACING J SPACING
 FROM DELTA || DELTA DELTA DELTA DELTA
CENTERLINE QAMPS 180 AMPS S60ANPS 1 B600AMPS 4000 AMPS
ROW. (FEET)]] (milligauss) i (milligauss) {miligauss) § (miligauss) § (miligauss)
30 000 1266 2533 42,21 70.49
35 0.00 10.89 21.78 36.30 60.62
40 { 0.00 936f 1872 3120 § 5210
45§ 0.00 8.07§ 16.14 2690 & 4492
508 000 - 6.99 13.98 23.30 38.91
B5§ 0.00)] 609§ 1218 2030 | 33.80
60 - 0.00 | 5.34 10.67 17.79 1 © 2971}

651 0.00 4.71 9411 1569 26.20
70f o000 417§ 835] 1391 2323
75%F  0.00 372§ 7.45 12.41 20.72
- 80 0.00 334F 6681 1113 18.59
85§ 0.0 3018 6.021 10.03 16.75

o0) o000 272) 545 908 15.16
 g5% 000 248 4.96 8.26 13.79
{00f 000] 226 452 7541 1259
105 0.00] 208 445§ 692 1156]
1100 o000l 1.1 382] e638) 1062
115§  0.00 176 |  3.52 587§ 9.80

- 120) 0.0 1.63 326f 544} 9.08
_i25) 0.0 1.82 303§ 505 843 |
130 0.00 1.41 282 470f 785
135 000 132§ 2863 430 733}
140 0.00 1.23 247 411] 686
5] o000 116 2311 385 6.43
150} oooj 109f 217§ 362} 605
1551 0.0 1021 205§ 341 5.69
i60] 000] 097§ 193 3221 538

165%F o000 o0o1§ 182§ B804} 508
170§ o000l o86f 173] 283§ 481
1751  0.00 0.82 164 273 4.56

180 000| 078 1.55 2601 433
4850 o000| o74| 148 246 | 411
q90§ o000 o071 1.4 2.35 3.92 |
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TABLE 2 - MAGNETIC FIELDS AT VARIOUS LOADS (COMPAGT DELTA)

COLUMN1 || COLUMN2 | COLUMN3 | COLUMN4 § COLUMNS
B-FIELD BFIELD B-FIELD B-FIELD B-FIELD
LATERAL | 12'PHASE || 12'PHASE § 12'PHASE | 12'PHASE | 12'PHASE
- DISTANCE | SPACING || SPACING § SPACING | SPACING | SPACING
FROM DELTA DELTA DELTA DELTA DELTA
CENTERLNE] 0AMPS || 180AMPS | 3S50AMPS | E00AMPS | 1000AMPS
ROW. (FEET)]| (milligauss) || (miligauss) § (miligauss) § (milligauss) § (milligeuss)
1953 000 067 1.34 2.24 3.74
2001  0.00 0.64 1.28 214 357
205 0004 061 1.22 2.04 341}
210F 000 0.59 1.17 1.85 3.26
215 - 0.00 0.56 142} 1.87 | 3.12
220 0.00 0.54 § 1.08 1.80 3.01
2251 0.00 - 0.52 - 1.03 1724 2.87
230} 000} 050 100§ 1667 277
235§  0.00 048§ 095 - 1.69 2.66
240 | 0.00 || 046§ 092 1.53 2.56 |
- 245 0.00 0.44 0.89 148 247
- 250 0.00 - 0.43 0.85 14201 237§
255 - 0.00 0.41 0.82 1.37 2.29 |
260 0.00 - 0.40 0.80 133§ 222
265 0.00 0.38 || 0.77 128 214
270 000 037 0.74 1.24 - 2.07
275 0.00 0.36 0.72 1.20 § 2.00
280 % 0.00 0.35 0704  1.16 1.94
2854 0.00 - 0.34 0.67 | 1.12 1.87
280 0.00 - 0.33 0.65 1.09 1.82
- 295 0.00 0.32 0.64 1.06 177
300 0.00 0.31 0.62 - 1.08 172
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MAGNET!C FIELD STUDY
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FIGURE 52|
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MAGNET!C F!ELD STUDY
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TABLE 3 ELECTRIC FIELD COMPARISONS

< COLUMN1 COLUMN 2 COLUMN 3 | COLUMN4
(weRaL | EFELD | EFELD | EFED | ERED |
| DISTANCE | 12'PHASE || 19'PHASE | 15'PHASE | 19'PHASE
FROM SPACING || SPACING SPACING | SPACING
CENTERUNEX  DELTA DELTA FLAT VERTICAL
CROW. FEET)}  (kV/im)- Kvim} ®vim) O kVim)
300 o013 ooi8f o012 0027
29540 0014 0019 0.0121 0028
290 - 0014 0.020] 0.0i3 0.029 |
2854 0015) 0020} 0014%¢ 0.030
2801 o0o015] 0021] 0.015|] 0.031
275] 0.016] 0.022] 0.015] 0.032
2704 0017 o0.023 0016 ] 0.033|
265 0017 0024 0017] 0.034
260} 0.018 0025 0018} 0.035
=255 0019 0026) 0019) 0.036]
2501 0.020§ 0027 0.020 0.037 |
245 0021 0028) 0021] 0.039
240 0.021 | 0.029 0.023 0.040
2351 0023]  0031] 0024] 0.042
230 0024 0032} ©0026) 0043
-295 0.025 0.034 | 0027 0.045
=220 0.026 | 0036 0.0291 0,046 |
- 215) o028} o0.037 0.031 ] 0048
210 0029 0.039] 0.033 0.050 |
205 0,031 0.042 0.036 0.051 |
200 0.033 |  0.044 0.038 0.053
1850 0034 0.047 0.041 | 0.055
190 0,037 0049 0.044] 0.057
- 4185 0.039 0.052 0.048 | 0.060
~-i80f o0.041] 0.056 0.052 | 0.062
- 175 0044 0060 0056 0.064]
70 0047 0.064 0.061 | 0.067
165 0.051 0.068 0.066 0.069
160 0055 0073 0073 0.072
155 0059) 0.079 0078 | 0.074
450§ 0064 | ©0.088 0087 § 0077
145 0069 9.092 0.096 | 0.079
140§ 0075) 0.100 0.106 0.082
1351 0.082 0109} o117 0085
= 186 =~




TABLE 3 ELECTRIC FIELD COMPARISONS

5 coLumn1 || columnz | cotumng § columng |
LATERAL EFIELD E-FIELD E-FIELD E-FIELD i
DISTANCE || 12PHASE || 19'PHASE | 15'PHASE | 19'PHASE
FHOM SPACING SPACING SPACING SPACING

CENTERLINE DELTA DELTA FLAT VERTICAL
 ROW, FEED]  (WVim) (KV/m) &Vim) Wfm)
430§ 0089 0119 0130 § 0.087
«125f 00981 0.430 0.145 | 0.089
1201 01081 0.143 01621 0.091
-115 0.120 0.158 0.i181 | 0.092
110 0.133 0176 | 0.204 0.092
105 0.148 0496 )] 0231} 0.002
400§ 0166 ) 0218 0.263 0.090
95 0187 0247} 03004 0.087
90§ 02128 0279 0344 0.081
-85 0.241 0317 0.39 0.073
80§ 0275 0.362 04591 0.061
<751 0317 0415 05341 0.045
70| 03661 0478] 08234 0.027
65 0425) 0554} 0729] 0035
60§ 0496 06434 0855§ 0.077
- -BS 0581 0748 4 10034 0137
501 oes8tl o8700 14711 0217
45| 0798 1.008 1354 ] 0322
40 0829 1159} 1.541 0.457
35§ 1070 1312F 1709 0627
30 1,209 | 1.449 1822 0.836
P51 13224 1543 1.842 4.082.
201 1.384| 1.865 1739 ] 1.357 |
A5 1872 1.500 15111 1.639 |
_-10§ 1308 1403 | 1197 | 1.893
5 1.301 |  1.453 0.870 2.073
Of 1468 1796 0687 2139
5§ 1718 2258} 0809 2074]
10 18731 2591 1.296 1.895 |
151 1.851 265305 16630 16421
20} 1679} 2461}F 1921 1.361
25 1436 2094 20314 1.087]
80} 1.487 1,706 | 2.000 0.841
35| ©0970] 1.360] 1.868] 0633




TABLE 3 - ELECTRIC FIELD COMPAHISONS

: - COLUMN 1 COLUMN 2 COLUMN S COLUMNSG |
LATERAL, E-FIELD E-FIELD E-FIELD E-FIELD
_DISTANGE || 12PHASE || 19'PHASE | 15'PHASE | 19'PHASE
FROM. SPACING SPACING SPACING SPACING
CENTERLINE]  DELTA DELTA FLAT | VERTICAL
BOW.(FEED|  Vim) || (Kv/m) {vim) ®vim)
‘ 404 0794 1.085 1.679 0.464
45 0.655 08774 1.472§ 0.329
50| 0547 0723 1271 0224
55 0.462 0608 1.0871 01441
601 0394| 0520} 0827 0.084
65 0340 04521 0790 0.041
701 0295 039 | 0675 0.023
751 0257 0.350 05781 0.039
80§ 0226 0312 0497 | 0.055
85 0200 02791 0430f 0.067
90 0.178 || 0.251 0373] 0.076
954 0159 0226 0325) 0.081
100 0143 o205 0285)] 0.085
105 0429] 0486 0251} 0087 |
110§ 0.116 0170 0222 0.088 !
“115¢ 0406 0155 0.197] 0.088]
120 0096f 0143 0175) ©.087°
1251 00881 014314 0.157 0.085 |
130§ 0.081 0421 0.141 0.083
135§ 00741 0412) 0.427 0.081 |
140} o069 0104} 0115} 0.079
145 0.064 0096 ) 0104 0.076
150 0059 ©0080) 0.095] 0074|
1551 0055| 0.084] 0.086 0.071
160 0051 0.078] 0079] 0.069
165 0.048 0073F 00721 0067
170 0.045 0069 00671 0.064
175§ 0.042| 0064} 0.061 0.062
- 180§ 0.039 00611 00571 0060
185 0.037 0.057 | 0.052 0.058
480§ 0.035| 0.054 0.049 § 0.056 |
195¢ 0033} 0051 0045§ 0.054
200 0.031] 0048 0042 0.052
205 0.030 ) 0.046 0.039 0.050 |
- 18 -~




TABLE 3 ELECTRIC FIELD COMPARISONS

: : COLUMN 1 COLUMNZ2 § COLUMN3Z | COLUMN4
LATERAL E-FIELD E-FIELD E-FIELD E-FIELD
"~ DISTANCE # 12 PHASE 19" PHASE 15' PHASE 19'PHASE |
FROM SPACING SPACING SPACING SPACING
CENTERLINE{  DELTA DELTA FLAT | VERTICAL
ROW. (FEED)  (Vim) Kvm) | (vim) _(kVjm)
210 0.028 0.043 0.036 0.048 |
2151  0.027 0.041 0.034 | 0.046
220§ 0.025 0.039 0.032 0.045
225 0.024 0.037 0.030 0.043
230§ 0023 0.036 0.028 0.042
235 0.022 | 0.034 0.026 0.040
- 240§ 0.021 0.033§ 0.025 0.039
2454 0.020 0.031 0.024 ] 0.038
250 | 0.019 0.030 0.022{ 0.037
255 | 0,018| 0.029 0.021 10.035
260 0.018 0027 | 0.020 0.034
265§ 0017 0026 0.019 0.033
- 270 0.016 0.025| 0.018 0.032
275 0.016 0.024 0.017 | 0.031
2801 0015 0023}] 0016 0.630
285 0.014 0023 0015 0.029 |
290 0014 0.022 0.015¢ 0.028
295 0.013] 0.021] o0.014 0.028
300§ 0.013 0.020 0.013 0.027 |

- 19 -




~ ELECTRIC FIELD STUDY ™~
‘GOMPACT DELTA VERSUS LONG-SPAN DELTA

‘ : [
EDGE OF Row—T>= | |<EDGE OF ROMW.

SPAN _
;TA

1 el B AT
WINS BN

DHELTA

ELECTRICFIELD (KV/m)

800 =200 -100 0 100 200 800
3 DISTANCE FROM CENTER OF R.O.W. (FEET)
| sE 8L s cowmns 1 &2 |
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F!GURE 2—3 -

. ELECTRBC FlELD STUDY
COMPACT DELTA VERSUS FLAT CONFIGURATION

31

EDGE OF ROW—[>>] <] —EDGE OF ROW. o

T ‘.

R B \ S  RlAT
el codmee \ | \ __ (HORIZONTA

b |

.
———

ELECTRIC FIELD (kV/m)

0=
- =300 200  -100 0 100 200 300
| DlSTANCE FROM CENTER OF R.O.W. (FEET)

seE TABLE 3 COLUMNS 1 &3 »
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~ ELEGTRIC FIELD STUDY
COMPACTDELTA VERSUS VERTICAL CONFIG. ||

EDGE OF ROW~——I>| t<<1-EDGE OF ROW. &

N
o

I

N

451 —COMPAGT . | /

| DELTA 7\/\\ . /
e~ Ml VERTICAL

| ELECTRIC FIELD (V/m)

&
//"

200 100 0 100 200 300
~ DISTANCE FROM GENTER OF R.O.W. (FEET)
gsse TABLE 3 GOLUMNS 1 & 4 |

- 300
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~ TABLE 4 - MAGNETIC FIELD COMPARISONS

23 -

- cotumnt || cotumnz || cotumna | coLumng
. i BFRELD B-FIELD BFELD | BFEW
LATERAL || 12'PHASE )| 19'PHASE | 15'PHASE | 19'PHASE
DISTANCE {| SPACING SPACING SPACING SPACING
FROM DELTA DELTA - || FLAT VERTICAL
CENTERLINE! 600AMPS I 600AMPS { 600AMPS | 600AMPS
ROW, (FEED)] (miligauss) || (miligauss) || (millgauss) f| (milligauss) |
-300 - 0.71 104 1423 1565
- -285¢% 074  1.08 1.47 1 1.60
290 076 111 1521  1.65
-285° 0.79 1.15 1574 170
-280 082 1204 163 1.76
275 0.85 124 169 1.82
270 0.88 1291 175§ 188
-265 - 0.92 o 134F 1821 194
260 095 1.39 1881 2.01
=255 089 145 1.96 2.08
- 250 1.03 151§ 203 216 |
=245 1.07 1.57 212 2.24
=240 | 1.12 1.64 220 | 2.32
235 117 171 230) 241
- -230 1.22 1781 239 250
2251 1.28 1.864F 280k 261}
<220 134} 1854 281 271
2151 1401 2.04 | 273 2.83
210 147) 214) 28 295
2051 154 - 2.25 - 3.00 - 3.08
20048  1.62 236 | 3141 322
-195¢ 170 248 330} 337
- ~190 1.80 | 2.62 347 | 353 |
~185 | 18941 276 3664 370
~180 2.00 2.91 3.86 - 3.89
~175 212 | 3.08 4.07 409
4704 2244 326 4314 4301
165§ 238 - 3.46 4.56 454
=160 253 3.67 4841 479
~ -155 270 3814 515 5.06
1504 288l 417 s548] 536
445)] 3071 445] 585 568
=140 3.29 4761 6.26 6.04 |




TABLE 4 MAGNETIC FIELD COMPAR!SONS
5 | COLUMN S

. COLUMN 1

COLUMN 2

COLUMNA4 |

LATERAL
DISTANCE
FROM
| CENTER LINE
ROW. (FEET)

SPACING
DELTA
€00 AMPS
{miligauas)

CBFIELD
12'PHASE

BEIELD
19' PHASE
SPACING
DELTA
600 AMPS

- (miligauss)

B-FIELD
15' PHASE
SPACING.

FLAT

'_‘eoo,AMPs sg
- {miligauss) \

B-FELD -
19" PHASE
' gPACING
. VERTICAL
600 AMPS
_ (miligauss)

_-185

3.54 |

511

6710

642

=130

3.80

721 §

6.85

- ~125

4.10

5,91._ 3

7.6

7.32

=120 §

4.44

639

8.38

"~ 7.83

115 §

4811

_ 692

9.08

8.40

=110

5 24

751

987 {

9.02

_-105

572

819

1076 |

872

000

6.26

8.95

T 4177

1050

951

6.88 it

- 9.82

12.92

11.36 |

001

"10.82

14.25 }

~12.33

-85 I

8.41

3196 ||

1578

13.42

-80

936

1328 |

_17.56

14.64 |

75

10.47

14.81

19.63

T 16.01

701

1177

16.60

2205 |

_17.56

-65

13.30

18.70

2490 §

1832

<60 |

1511

2117

2896

21.30

-55

17.27

2410

3228 §

23.55 |

50

_19.86

- 27.56 |

36.91 §

26.10

45

22.95

31.66

42.38

_ 2896

a0

26.65

36.51

48.68

32.18

851

31.05

4247 )

55.76

35.75

30

3621

_48.69

39.64

25

42,11 |

_56.00 |

71.20

43.78

2001

48.59 ||

63.90 |

78.60

_47.99

-15

5530

72.01

84.98

51.99

A

61.61

79.80

89884

55.37 |

5

66.72

86.60 |

_93.01

57.67

A

69.76 ||

91859}

94.27 |

- 58.48 |

70.06

93.80 |

9359 1

57.66

10

_67.42

92.39 |

90.95

55.36

15

62.33 ||

87.23

86.42 |

51.97

20

__b5.79

7928

_80.24

4797

251

48.84

- 69.98

7289 §

43.76

~ P4 =~




TABLE 4 MAGNET!C FIELD COMPAHISONS

COLUMN‘J COLUMN2 COLUMNS { COLUMN 4
i . B-FIELD B-FIELD B-FIELD B-FIELD
| LATERAL | 12'PHASE | 19'PHASE | 15'PHASE | 19'PHASE
DISTANCE SPACING SPACING SPAC!NG : SPACING
FROM DELTA DELTA FLAT : VERTICAL
CENTERLINE || - 600 AMPS 600 AMPS 600 AMPS 600 AMPS
ROW, (FEET)}| (miligauss) || (milligauss) {milligauss) {milligauss)
30 4221 | 6074 65.00 39.62 |
35 3630 || 52.31 5720 3572
40 3120 4497 4994 | 3215
45 26.90 3875 | 4345 28.94 |
501 2330 3353] 3780 26.07 |
55 2030 2947 83297 2353
60| 1779| 2553 28.87 21.28
65 1569 | 2247 2540 | 19.29
70 1891 1890 2246| 1754
751 12.41 17721 19.96 15.99 |
80 1113 1586 1783 | 14.62]
8| 1003 14.27 16.00 13.40
g0 9.08 12.80 14.43 12.32
g5 8.26 11.71 1307 ] 11.35
100 754 1068] 1189} 1049
105 6.92 9.77 10.85 9.71
110 636 897 994 9.02
115 587 827 9.14 8.39
120 544 7.64 842 7821} -
125 505§  7.09 7791 731
130 4.70 6.59 7.23 6.85
135 430 6.4 6.72 6.42
140§ 411 573 6.26 6.04
145§ 385 537 5851 568
150 362 504] 547] 536
155 841| 474 544 506 |
160 3.22 4461  4.83 4.79
165 3.0 421 454 454
170§ 288 3.98 4281 430
175 273 877 405§  4.09
180 259| 357 3831 389
185 246 3.39 3.63 370 |
190 2351 322)F 344 353

- 25 =
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TABLE 4 - MAGNETIC FIELD COMPARISONS
- COLUMN 1 COLUMN2 | COLUMNS COLUMN 4
: B-FIELD B-FIELD B-FIELD B-FIELD
LATERAL [ 12'PHASE || 19'PHASE | 15 PHASE || 19'PHASE
DISTANCE | SPacNG || spacine | spacing | spacing |
FROM DELTA DELTA FLAT VERTICAL. |
CENTERLINE| 6coAMPs || e00AMPS | ec0AMPS | esooAMPS |
ROW. FEEN| (miligauss) || {miligauss) | (miligauss) § (milligauss)
195 2.24 3.07 3.27 337§
- 200 2.14 2.93 3114 322
205 ¢ 204 279 296 _3.08
210 195 267 282 2.95
215 1.87 255§ 269§ 283
220 180§ 2441 2571 272
2254 172 234 | 246)] 261
230 166 | 2251 236 - 2.51
235} 159 216§ 226§ 2411
__240}% 183) 207 2161 232
- 245 1.48 200 - 2.08 2.24
- 250 1.42 - 1.92 199}F 216
255 1.37 1.85 || 1924 208
260 133 178 184fF 201
- 265 128 1721 1788 194
- 270} 1.24 166 1714 188
275 1.20 1:61 165§  1.82
280 1164 155 1.59 1.76
- 285%F 1121 150)F 188F 171 |
290 1.09 || 1.45 || 1.48 1.66 |
295 - 1.06 1.41 143 %  1.61
- 300 1.08 1.36 1.38 | 1.56




FIGURE 1-4

MAGNETiC FlELD STUDY
COMPACT DELTA VERSUS LONG-SPAN DELTA

N : —
EDGE OF ROW—3 -<#-EDGE OF ROW.
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300 200 -1 00 0 100 200 300
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~ MAGNETIG FIELD STUDY |

FIGURE 24|

COMPACT DELTA VERSUS FLAT CONFIGURATION

EDGE OF ROW:—I
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FlkGURE 34

MAGNETHC FlELD STU DY
- GOMPAGT DELTA VERSUS VERTICAL CONFIG.
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e IR~OCA-I-8
A-110550,F.055

- Q-IR-~0CA-I~8

What consideration has been given to minimizing the
electric and magnetic fields at the edge of the right-of-way
and beyond? Please provide all documentation regarding the
options considered. Please include all cost information and
field calculations for each.

A-IR-OCA-I-8

_ The choices for siting and design for this transmission
line were guided by the availability of an existing Conrail
right-of-way and its associated structures. This existing
right-of-way, which was previously wutilized for the
transmission of electricity for railroad purposes, provided
a direct and established route between Woodbourne and Heaton
Substations and required no condemnation of property. The
majority of existing structures on the right-of-way, with some
Todification, are being used for this 230 kV transmission
Line. '

Given the special situation of an existing railroad
right-of-way with structures, only minimal consideration was
given to alternative routes. In PECo's view, use of the
existing right-of-way and structures was obviously superior
to any alternatives, and, therefore, no cost information or
field calculations were prepared for alternate routes.

In order to use the majority of the existing structures

on the railroad right-of-way, the use of a compact triangular

conductor configuration was required. This compact
trianqular, or "delta," configuration provides the benefit of
reducing electric and magnetic fields due to cancellation
effects. Alternative conductor configurations either were not
technically feasible, or would not have allowed use of the
existing structures. Therefore, no cost information or field
calculations were prepared for alternative designs.

The transmission line will normally be operated at an
ampere load considerably lower than the line's capacity.
Calculations yielding the expected values of field levels at
different ampere loadings are provided in response to
Interrogatory 2.

Responsible Witnesses: R. J. Oedemann and C. J. Boeggeman
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€ oo
A-110550,F.055

Q-IR-OCA-I-2

Has Philadelphia Electric calculated the electric and
 magnetic fields that the line is expected to produce on and
off the right-of-way? If so, please provide: (1) the results
and the assumptions (line voltage, amperage, line design
details) used in the calculation, and {2) the method used for
; the calculation. ' ’
A-TR-OCA-I-2
~ Philadelphia Electric‘has calculated the eléctric and
- magnetic fields that the line is expected to produce on and
off the right-of-way, given a variety of loading
- characteristics, using the EPRI computer program ENVIRG. The
parameters that were used for the calculations are as follows:
circuit Voltage : 230 kv
circuit Currents:

Light load = 180 amps (esﬁimated 30% of normal

, maximum) o
Normal load = 1360 amps (estimated 60% of normal
‘ maximum)
Heavy load = 600 amps

Emergency maximum load = 1200 amps

" phase Conductor ¢ 1 - 1590 kemil ACSR conductor per phase
‘ , ACSR = Aluminum Conductor Steel Reinforced
" conductor Diameter : 1.545 inches
Electrical Characteristics: , R ;
DC Resistance (25° C € 60 Hertz) = 0.0578 ohms/mile
AC Resistance (25° C @ 60 Hertz) = 0.0602 ohms/mile
Reactance (1 ft. radius & 60 Hertz) = 0.358 ohms/mile
 Groun&,Cond$Ctor : 1 - 7#5AW conductor ‘ S
Condﬁctnr—ﬁiameter : 0.546 inches
'Electrical Characteristics: e R
' DC Resistance (25° C € 60 Hertz) = 1.2170 ohms/mile
AC Resistance (25° C € 60 Hertz) = 1.2400 ohms/mile
Reactance (1 ft. radius & 60 Hertz) = 0.707 ohms/mile

Values calculated are for 1 meter (3.28 feet) above ground.



 IR-OCA=I-2
A-110550,F.055

" Below are the clearances between phases and ground, given
the existing structures, and a compact triangular ("delta")
conductor configuration. :

Coordinates

PHASE ANGLE x (ft) ¥ _(ft)
A 0 -8.0 28.0 |
B 240 g.0 35.0 Compact Delta
c 120 -8.0 42.0

SHIELD * 0.0 57.0

* Given the parameters of the shield wire, magnetic field
software calculates the resuitant induced shield wire current
and amgle. S

Attached are five (5) graphs and three (3) pages of
tables showing the results of the electric and magnetic field
calculations. Figure {1) shows the expected electric field
strength of the proposed new line, while Figures (2), (3).

~ {4) and (5) show the expected magnetic field strength of . the
proposed new line, given the ampere loads of 180 amps
(expected light load), 360 amps (expected normal load), 600
amps (expected heavy load), and 1200 amps (expected four-hour
‘emergency load to pick up the load of an adjacent transmission
line in the event of loss due to a storm or equipment fallure)
respectfully. ; ~ :

I3

Réspbnéible Witness: €. J. Boeggeman




SEEFIGUREL

SEEFIGURE 2 _

_SEE FIGURE 3

_SEE FIGURE 4

SEE FIGURE §

DISTANCE
 FROM
 RO.W.(FEED)

E-FELD
14" PHASE
SPACING

DELTA

(kV/m)

B-FIELD
14 PHASE
SPACING
DELTA-180 AMPS
_ (mG)

B-FIELD
14" PHASE
SPACING
DELTA-360 AMPS
, (mG)

B-FIELD
14' PHASE
SPACING

- (mG) .

B-FIELD
14" PHASE
SPACING

DELTA-600 AMF'SF DELTA-1200.AMPS

{mG)

-300 ¥

002 1

033

0.65

~1.09

218

205 |

0.02

034

_0.67

112 |

2.24

290§

0.02

035

069 1

116

231

285§

0.02

0.36

072

1.19

239

2801

_0.02

0.37

_0.74

1.23

2.46

=275

002

0.76

1,27

2.54

2700

0.2

039

079 I

131 _

2.63

265 |

002

0.41

T 0.82

136

2.72

-260 §

_0.02

042

0.84

141

T 281

2551

002

044

T 0.87

2.91

250 |

_0.02

045 |

091 .

1.51

302

2451

002

047

T 094

157

313

-240

- 0.02

0.49

0.98

1.63

3325

_-235

003

0.51

T 101

169

338 |

- ~s .

003

053

T 1.05

176

351

=225

0.03

0.55

1.10

1.83

365

2201

003 _

0.57

114

1.90

381

2151

0.03

0.60 ‘

119

1.99

397

-210

0.03

__0.62

124

207

4.14

205

0.03

0.65

1.30

217

433

2001

0.04

068

136

227

453 |

-195

004

071

142

237

475

190 § B

0.04

0.75

1.49

2.49

4.98

185 |

0.0

0.78

157 0

261

523

180

0.04

0.82

1.65

2.75

5.50

-175

005

289

.79

700

_0.05

092

0.87 'éﬁ 174

1.83

T 305

610

165

0.05

0.97

1.93

322

645

160 |

0.06

1.02

205 1

3.41

682

1551

0.06 1

1.09

217

3.62

723

1508

0.07

1.15

230

384

768

1451

0.07

123

2.45

4.09

818

140

0.08

X

2.62

" 436

8.72

-135

008

140

280

4.66

932

130

000

150

3.00

499

9.99

-125

_0.10

1.61

3.22

5.37

1073

200

0.0

173

347

5.78

1156

115

_0.11

1.87

3.75

625

1249

, g

013

203

406

6.77

13.54

_0.14

736

1473

105

221

442



L ) SEE FIGURE 1 SEE FIGURE 2 SEE FIGURE 3 SEE FIGURE 4 SEE FIGURE §
‘LATERAL E-FIELD B-FIELD B-FIELD B-FIELD B-FIELD
DISTANCE 14' PHASE 14’ PHASE 14’ PHASE 14' PHASE 14’ PHASE

s ] FROM SPACING SPACING SPACING SPACING , SPACING
: CENTERUNE DELTA DELTA-180 AMPS || DELTA-360 AMPS || DELTA-600 AMPS § DELTA-1200 AMPS
. ROW, (FEED _ (kV/m) (mG) (mG) o {mGY) (mG)
-100 0.15 241 4.82 8.04 16.08
959 017 2.64 5.29 - 8.81 17.62
90 0.19 291 5.82 9.70 - 19.39
851 021 322 6.43 10.72 2144
80§ 024 3.57 715 11.91 - 23.82
-75 0.27 3.99 - 7.98 13.30 26.60
<70 0.31 4.48 8.96 14.94 29.88
<65 0.35 5.06 10.13 16.88 33.76
60 0.41 5.76 11.51 19.19 3838
.55 047 6.59 13.18 21.96 43.93
<50 056 7.59 15.18 2530 - 50.60
458 068 8.80 1760 29.34 58.67
401 083 10.26 20.52 34.21 68.41
- =35 1.03 12.01 24.03 40.05 80.09
<301 1.29 14.08 - 2816 - 46.93 93.86
<25 %F 161 1643 - 32.86 - 5477 - 109.53
20 1 1.94 18.94 37.87 - 63.12 126.25
- <15 -2.20 - 21.32 4263 - 71.06 142.11
<10 2.27 23.15 46.30 7716 154.32
St 2.10 24.02 48.05 80.08 160.15
0 177 23.77 47.54 7924 15848
5§ 149 22.53 45.05 - 75.09 150.18
10 142 20.59 4118 | 6864 i 137.27
1S 145 1830 36.60 61.00 122,00
20 1.45 1594 31.87 53.12 - 106.25
25 1.37 13.70 27.40 45.67 - 91.34
30 124 - 11.70 23.41 3901 § 7803
_35%F 109 _9.98 19.96 3327 66.55
40 8 0.94 853 - 17.06 28.44  56.87
45 0.80 732 14.64 24.40 48.81
- 50§ 068 6.32 12.63 21.06 4211
55 0.58 5.48 10.97 18.28 36.56
60 - 0.49 479 9.58 15.96 . 31.93
65 042 4.21 - 842 14.03 28.06
708 036 3.72 - 7.44 12.40 2480
75 § 0.31 - 3.31 6.61 11.02 - 22.04
80 0.27 2.95 5.91 - 9385 19.70
85 024 2.65 5.31 - 8.84 17.69
90 0.21 2.39 4.79 798 15.96
95¢ 0.9 217 434 7.23 14.46




®

SEEFIGURE!1  SEEFIGUREZ _ SEEFIGURE3 _ SEEFIGURE4 _ SEEFIGURES
EFELD BRELD B-FIELD B-FIELD B-HIELD
DISTANCE 14" PHASE 14' PHASE 14’ PHASE 14’ PHASE 14' PHASE
FROM |  SPACING SPACING SPACING SPACING SPACING
. CENTER LINE DELTA  § DELTA-180 AMPS|| DELTA-360 AMPS | DELTA-600 AMPS§DELTA-1200 AMPS
1 ROW. (FEET). . (kV/my (1G) (mG) M. (mG) - {mG)
: 1008 016 1.97 3.94 - 6.57 -~ 1315
1058 015 1.80 360 6.00 3201 g
1108 043 165 330 550 § 1100
o115 012 152 303 5.05 ‘ 10.11
1201 011 140 2.80 4.66 932
C125F 010 129 ~2.59 431 8.62
130 i 0.09 120 240 3.99 - 7.99
135§ 008 1.11 2.23 371V 142
140 0.08 - 1.04 2.08 - 346 6.92
145§ 007 097 1.94 323 - 6.46
150 - 0.06 0.91 181 302 1 6.04
155F  0.06 085 170 283 566
1601 0.06 080 1.60 . 2.66 532
165§  0.05 075 1.50 2.50 500
170F 005 0.71 141 236 472
1757 005 0.67 134 F 223 4.45
180§ 004 - 063 - 1.26 210 0 421
185§ 004 ~ 0.60 1.20 199 398
190§ | 0.04 057 1.13 189 378
1957 004 § 054 1.08 179 3.59
200f 003 0.51 1.02 170 341
205 003 049 097 1.62 324
210F 003 0.46 - 093 - 1.55 - 3.09
215§ 003 0.44 - 0.88 147 295
220 0.03 042 0.84 I 141 § 281
225§ 003 0.40 081 | 135 F - 2.69
230y  0.03. 0.39 0.77 1.29 257
235 002 - 037 - 0.74 ; 123 247
2401 002 0.35 871 1.18 236
,,,,, o 245% 002 1 034 0.68 113 2.27
250 002 § 033 065 1.09 218 |
255 0.02 0.31 063 1.05 - 2.09
260 - 002 0.30 0.60 1.01 201
2651 002 O} 0.29 0.58 - 097 194 |
2707 002 § 028 0.56 093 - 1.87
- 275 - 0.02 027 054 090 - 1.80
280§  0.02 0.26 - 052 087 173
285 % 002 025 0.50 - 0.84 1.67
o290 F 002 024 - 049 0.81 162
- 295% 0.01 023 | 047 0.78 - 156
309l 001 023 - 045 076 151
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Laye beayd about EMEs. What do
theletters mean?
Electricand miagaetic fields, often

referred to as EMFs. are invisible fields

of force. These fields are found wher-
<ver there's an electrical appliance
- ora power line of any kind.

Hyw manty kinds of fields

are there?
There are two kinds of fields. When
~ you plug 2 light cord into-a wall
socker, electrical force is in that cord.
- and an efectric fleld is created. When
» - you turr the lamp og, current moves
: theough the cord creating a magnetic
| Jleld. Elecuric ficlds ace easily
~ Shiclded by most objects suchas a
chalr, & seall, ora tree. Magnetic:,
fields, on the other hand, pass—
through most objects. oy
, }

o

H

w

A,

[’ t}m‘e would 1 be epgbed =
Sy

to fields? : gﬁ‘
Fields ure a part of life_They e, for

instance, the “glue™ that holds= :
body’s cells together The earth itself

is 2 huge magner with poles atits

ends, More specifically, EMEs surcound
the appliances and power lines that
are essential to our daily lives. There
are fields of force around the micro-
wave oven you cook with, the video
display terminal vou work with, and
the power lines you cross under on
highways or in the countrvside.

Are EMEs a bealth risk?

There have been reports linking EMFs
to cereain types of cancer; including
leukemia, among children and utility
workers, The reports have not been
ignored. Many milltons of dollars
have been spent in many countries o
% address the question. And today the
%\Xﬁ. honest answer is. we just don’t know.
" While some studies report a slightly
< higker incidence of disease among
" pdpulations with high exposure to
EMEFs, other studies have presented
conflicting information. In late 1990,
the Environmental Protection Agency
concluded: Prolonged exposure to

o
ERYire 28
»

p
4 ) S
maggetic fields Is a “possible, but ot
puen, cause of cancer in humans.”

wg =

K fthere is a bealth risk,

bow great is it?

Apparently it is very small. For
instance, {f EMPs are found to be
linked to leukemia in children, the
chances of developing the disease
are increased fron one in 20,000
children to 2.5 in 20,000, Forall of
us, there are far greater cancer-
causing concerns: e.g., smoking,
improper diet, chemical exposures,
too much exposure to the sun, family
history, and high stress levels. Con-
sider that worst case risk of child-
hood cancer in relation to deaths
from other causes, as listed in the
following chact from an EMF study
by Carnegie Mellon University.
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5 going on?

Y 5&:&&:& of research

There are three kinds of studies being
pezﬁarmed, (1) laboratory studies on

cells and tissues, (2) laboratory experi-

ments using animals such as mts and

mice, and (3) statistical research
analyzing relationships betveen
cposure to electricity and various
disedses in humans and griving

animals near power lines. Among the

groups conducting the studies are

the Natiorsal Cancer Institute. the
National Acadenyy of Sclenices, the
Department of Energy and numerous
governments around the world. The
Electric Power Research Institute,
founded dnd funded by U.S. utilities,
has already spent more than $30 mil-
lion tesearching the impact of electric
and magaetic felds.

Data a)z Deaths in tbe Hmted S‘tates Assummg there is a bazard,
Approximute aumbes Appmmnme odds that Hou much EMF would it take
of‘f%lmcxicgns wgln die mtﬂ the cdwemg,e [he to-barm you?
i each year from this erican dies it wil "
| Cuscofdeth. cmrsef e The jury mrsnil out, Labortory |
BTV T y studies have Fiiled to identify any
Discase falt kinidsy 2,000.000 tin LS hazaedous level, Also, the observabl
vy us level. Also, able
- Hewrtdisease 770,000 Hn2.7 : o Mgt 4
, . o effects of EMF have proven to be
- Cancer (all kinds) 480.000 lindd | arrodictble. To add to the confu-
 Accidents (alf kinds) 95,000 1in23 unpredictible. Io add 1o the confu-
S b Autoaccidents $8.000 1ind4 sion, thgrgaxg cases in which EMF:;
- Disbetes 37.000 tins7 are actually good for you. For yeass,
| Suiclde 31.000 1iné8 doctors have used small amounts of
| Homicide 21000  1in 100 electricity to speed the healing of
| Drowning $.000 - Hin360 broken bongs, The use of magnetic
1 Firc 4.800 1ingdo resonatice imaging (MBI}-an electro-
o} Asthma 4,000 - 1in 530 magnetic field—is considered to be
| Feamaccldents 1500 Lin 1400 far safer than the use of x-rays for
= 'era{hepatms LOOG tin 2100 kngﬂw mmmions pof fhe inner
-} Hlecuatution 850 1in 2500 workings of our bodies. The ques-
1 Cartmin zedidents 570 1in 3700 ~ g e qh
- Appetidicitis 510 1in §100 tions are many and complex; the
| Preguancy and related 70 102200 answers for now are few.
-1 Lightaing 78 127,000 iy
ot Eloadi 58 1in 36,000 S 74 :
1 ¢ in DRy BF o & § &
Boiand % 1 n 260,000 w bat is Philadelphia Electric’s
| Bowlism 2 ' 1inL100,000 role in all this?

As 2 responsible member of the tom-
riturity, PECO wants to resolve the

- uncertainty. We are working toward

that goal on a variety of fronts.

» PECo is pamupanng in, funding,
and monitoring several research
efforts ongoing in the scientific
community.

» PECo's own EMF task force, estab-

lished four years ago, is a full-time
multi-discipline team dealing with
the question on an onigoing basis,




* PECo is investigating new engitieer-
ing methods, For example. when
we design and build aew power
lines, we evaluate construction
practices designed to reduce EMFs,

* PECo is working with government
officials at all levels, as well as
school districts and members of
the business community.

* PECo is openly communicating
with its various publics to increse
awareness abour EMFs. This booklet

i an example.

B i’: Ebat can 1 do about EME?

First, add & word to your vocabulary:

- The word is silligauss. 1t's a unit
of measurement. Just as youand I
easure our height and weight in

Inches and pounds, scientists meisure
magaetic field strength in units of
milligauss. How nouch exposure you
receive depends vn three things:

2

At O el At A

L. How strong is the tield at its source? [ understand millivauss as o unit
2. How far ace you from the source?
3. How long is your exposure to

the source?

How many milligauss units?
Here are the magnetic ficld steengths
of several household appliarices,

Average
milligauss
Appliance level
Television 13
Yacuum ¢lédner 1-11
Microwave oven 340
Refrigenuor | L8
. Dishwasher 1-15
Compurer : 125
Eearic alarm clock 1-12
| Blow dryet 175
Electric blaaket* 10-70
Lamp* 5-20
Toaster® ‘ 0.6-8
{ Electric coffee pot* 1-10
1 High volmfgc line*
(at edge of right of waty)  30-100
Lowvoltage line*
funder liney 150

Jaauiry 1989,

*PECodata.

Soutce: Silva, et. s, “Power Frequency Magactie
Fields [n the Howse!™ Institute of Bectricaland Elee- |
tronies Eagineers—IBEE Transacrions o Foter

Detlowry. Yol. PWRD-, No. I. pp, 465478, |

of measure Now what?

Consider whit one researcher has
called Prudent Avoidance. Prudent
Avoidance is simply common sense
reduction of your exposure 1o clectric
and magnetic fields. Some cases in
point: Don't stund close to your
microwave oven, your dishwasher

or your television ser while thev're
on. Move radios. answering machines,
electric clocks and other appliances
50 they're not tight next to vou. Con-
sider using your electric blanket to
preheat your bed to 2 comfortable
temperature, and then tuen it off
when you climb in for the night.

At work, keep your video display
terminal at least 18 inches from you.

{ gbzzz’sdown‘ the road for EMFs?

A lot more research is neaded.
Philadelphia Electric Company is
deeply committed to participating in
that research, acting upon its find-
ings, and sharing EMEs information
with the 3.8 million residents in its
Service arcl,




