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UDGE WOLFE: The hearing is resumed.

is now 9:02 a.m.

Making their appearance this morning are
Mr. Newman and Mr. Copeland representing the Applicant:
Mr. Black for the Staff; Mr. Doherty and Mr. Rentfro.

We resume with the cross-examination by Mr.
Dcherty.
Whereupon,

DR. PRANK G. SCHLICHT

having been previously duly sworn, resumed the stand as

a witness and was examined and testified further as

follows:
CROSS~-EXAMINATION
(Continued)
BY MR. DOCHERTY:
Qe Dr. Schlicht, I only have a little more to do

with you, so it should not be very long.
What is the most favora.le =-- What are the

most favorable characteristics for a roosting ground for

geese?

A Well, generally, sir, they roost on the water
bodies.

2 Well, can you give me more than that -- more

ALDERSON REPORT..!G COMPANY. INC.
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to specify what more specificity it is that he wishes
have from the witness.
BY MR. DOEERTY:
Qe Do they rcost on water?
MR. COPELAND: Asked and answered.
BY MR. DOHERTY:
o} Do they roost on land?

JUDGE WOLFE: Now just a moment here ==

-

MR. DOHBERTY: Excuse me.

~t
-2
~!
o

JUDGE WOLFE: Your guestion ... as attempting

to make more specific your original gquestion, was: Do

they land on water?

Now was there an objection to that?

MR. COQOPELAND: Yes, sir. That was his last

answer.
He asked -- His very first gquestion was
what kind of roosting grounds -- where do they roost?
And Dr. Schlicht said on water. Then he
said, "I need more specificity.” I objected to that.
He said, "Do they rcost on water"™ again.
was his next gucstion.
It wasn't, "Do they land on water,"” I don

relisve.
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JUDGE CHEATUM: His last guestion was: Do

they roost on

land.

JUDGE WOLFE: Yes, but there was an

I will sustain the cbjection to the

clarifying gquestion.

Now ycu asked =- ycur second guestion was:

Do they roost or land on land? Is that correct

roost

MR. DQHERTY: VYes.

JUDGE WOLFE: All right.

g

THE WITNESS: 1Is the first part, "Do they

on land"”

== I believe, as I testified before, they

will roost on what one would probably term land
4

that,

you know,

t.elds,

I'm speaking here in terms of these

if they have water in them due to heavy

The water may be just a few inches deep.

water,

And during that pericd when they're

they wi

ll roost there.

» provided

there is water covering the land.

holding

Now whether or not they will roost on dry

'land or act, I

don't think they dc as a rule.

Now with respect to that =-- wWell,

that covered your guestion, as I understood it.

BY MR.

-

MR. DCHERTY: Yes, that does.

DCHERTY

Is

ain

it the fact that there is

-
-

Wy
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eat that makes it attractive; or is it the fact that the
water is just about a certain height, such that they can
sort of ... whatever they do -- but accommodates them?

A For roosting purposes it is the water itself
that makes it attractive and suitabl-.

Q Okay.

What is the waterfowl population on the upper

Texas coast?

A Bear with me just a moment.

(Pause.)

8]
@®
1
(s

The latest figures that I have and have
able to acquire come from Job Performance Report as
required by Federal Aid in Wildlife Restoration Act/Texas,
Texas Waterfowl Program.

This is a Texas Parks and Wildlife Department
publication dated July 30, 1980.

The population varies from year to year. The
figures that are presented in this document are largely
for sncw geese and blue geese. And they vary from month
to month, but generally somewhere in the neighborhood of
anywhere from about 300,000 to over a million geese may De
on the prairie area.

Now this is the entire Texas coast. Those

£igures for the white-fronted gocse, :hey vary from about

4

30,000 to over 130,000 geese.

‘e
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The duck figures for the lower coast are in
excess of 300,000. And the figure for the upper Texas
coast is in excess of three million.

Q All right, thank you.

Now I had a question with regard to your f

knowledge of the general geography of the Brazos River

in close locality to the ACNGS site.

Are there any ox bow lakes =-=-

MR. COPELAND: Asked and answered.

MR. DOHERTY: == in the Brazos River between
Rosenberg and the ACNGS spillway ... proposed?

THE WITNESS: Yes.
BY MR. DOHERTY:

Q Are any of those ox bow =-- Excuse me. Would

you refer to page 14 of Dr. Reed's testimony again.

Are there any ox bow lakes in the so-called
duck feeding are: identified in that figure, which is on ;
both sides of the Brazos between Rosenberg and the ACNGS

site, to your knowledgz?

A Well, sir, this figure itself is does not show
the ox bows.
It is my best recollection tha* there are some

oxX bows in thatarea , primarily on the east side of the

river.

It is my personal opinion that it is probably

ALDERSON REPORTING COMPANY, INC.
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largely because ¢f the presence of o

that this duck area extends down as far s

O
[#]
o
b4
[
i
'.J
"

does.
Q Okay.

Now on the transmission line system itself,
will there be any lightning interceptor lines reguired cn
the system?

L Sir, that is what these static wires are that

we have referred to previously.

2 It would %e those.
A They coanstitute a lightning red, if I can use
that term, system on these towers.
o1 Ckav.
When you went to Washington =-- You spoke of

going to Washington gquite a number of years ago cn the
issue of moving Line 2A away from crossing the lake, but ...
apparently north.

Did ihe NRC at that meeting ask you about a
prograr .0 have downed birds which had hit power lines
reported to you from the public?

A No. No such regquest was made.
2 Ckay.

I think we discussed earlier the ability of

migratory birds to perhaps recall a familiar area where

power lines might be, and thus aveid them throuch what

o3
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probably was called memory.

Do you have any references to any studies that

report this?
A Well, yes, sir. I believe I cited a paper
earlier, one by James and Haak, H-a-a-k; work that they
did for Bonneville Power Administration, which they state
that these birds apparently do learn the location and learq
to avoid thenm. %
Q QCkay, thank you.

Now we had a couple of questions from Mr. Blacﬁ
yesterday with regard tc the Brazos River bottomland. Do
you know == Can you give a rough estimate of how widely
the bottomland forest extends from the river? |

A No, sir, I can't. That's very highly variablei
throughout that bottom area. |

Q Now on the power lines themselves, are there -
are any of these power lines planned in such a way that |
there will be 4« road that runs underneath them? Not a
public road, but a private road, to your knowledge.

A I don't know of any rcadway that would be a |
maintained roadway, no.

In other words, snell cr some surface that
would facilitate acc2ss under all weather conditions.

No, there's nothing like that planned £for any of it tc my
g

knowledge.

ALDERSON REPORTING COMPANY. INC
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o All right.
Has it been the company's plan, %o your knowl-
edge, to simply restore or let the land under =he wires
be used as it normally wonld?
MR. COPELAND: Asked and answered, Ycur
Honcr.
JUDGE WOLFE: Sustaineid.
(Pause.)
MR. DOBERTY: All right, Dr. Schlicht. Thank
you very auch.
JUDGE WOLFE: Is there redirect, Mr. Copeland?
MR. COPELAND: 58, sir.
JUDGE WOLFE: We will now go tc Board guestions,
BOARD EXAMINATION
BY JUDGE CEHEATUM:
e Dr. Schlicht, in response tc ocne of Mr. Black's
-
guestions regarding the nature of the bottomlands along
the Brazos River, the vegetative characteristics, et

cetera, you talked about the wocdlands in this area.

And then I think Mr. Black asked you whether or

not these wocdlands were unigue in any way, or perhaps
you described the wcodlands as being unigue in character ...

as sort of unigue.
Now what I'd like to know is how, in what wav,

are these woocdlands unigue?

ALDERSON REPORTING COMPANY. INC.
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A Well, sir, I believe, as I stated in that
response yesterday, as far as the species compositicn, et
cetera, they are not unigue.

They are unigue =-- and

(=]
[
w
®
f
o 4
W
or
e
O
4]
¢}
u
’
=
0
L3
[

to describe that we have a small pocket or a small arer-

of woodlands paralleling the river. That river in this
area runs through what has been characterized as a tall
grass prairie, sc that iL is along the river where we have
a different type of habitat than that that prevails in

the gecgraphical area.

And they are unigue only in the sense that the
do provide a forest-type habitat. And compared to the
total area of the coastal prairie here, that is a very
small percentage of the tota. area.

SO0 it's unigque only in that it is different.

It is small, and it is confined largely to the riparian

[

area of the river.

But there's nothing abcut the species com-
position of plants or animals that make it unigue.

Q In our site visit you spoke of the original

prairie grasses being still persistent in the park area,
I believe it was.

And then when you talk about the tall grass --
prairie grass, is that what you said =--

a ¢t

fo

A Well, here again, the area was originally

v
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gra*~s prairie. And we do have a 40-acre (approximate)

tract on the site that is still predominated b\

»
it

grasses.

Now most of this prairie area -- I say "most"
of it -~ a very large percentage at any rate, has been
converted from an original tall grass prairie over to
pasture land and agricultural lands for cropping, so that
the bulk of the area is today not anywhere like it was
in the early days of this state.

But in the relatively undisturbed areas, that
is, those areas that are not plowed and put iato crops,
where the native vegetation has come back, it is a short
grass/tall grass mix. And, unfortunately, a lot of
species have encrcached that are characteristic of vegeta-
tion that encroaches upon over-grazed lands =-- the
mesquite and wesatch are two examples.

e Okay.

As I understand it then, it's not uvnigue in
the sense of having unique species, but unigque in the
relationship between the wooded areas and the other
vegetative associations which are relatively unigue for
this part ¢“ Texas?

A That is correct. In cther words, an example
here would be, I think, possibly an casis in the desert

area.

ALDERSON REPCRTING COMPANY, INC.
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You know, the oases themselves may all be

o
(t
- 3

alike. But by virtue of the fact that thev're widely

'
-

separated, they du provide a unigue habitat for that

@

immediata area. It is cdifferent.
Q One other question: In connection with your

testimony, you very frequently used the word "significant”

in terms of :mpact. "Significant loss," for example.

I think you defined it in an answer to Dr.
Marrack's gquestion regarding your concept ¢f what con-
stitutes a significant loss.

I believe you answered it in terms of impact
on the capability of the svecies to maintain its popula-
tion; that the loss would be significant if it were such
that it endangered the survival of that particular popula-
tion. Is that correct?

A Yes, sir. I used the term "significant®™ in a
biological sense, that the loss =-- or tlLe impact would be
significant to the pocpulation if the losses were great
enough that the species could no longer maintain the
kinds of population levels that it would be capable of
maintaining without these losses.

2 Well. is there any other consideration which
might be taken into account in defining losses as signifi-
cant?

§ -3 = 5 - o
A Well, yes, sir, you cculd 40 =£his, I think,

ALDERSON REPORTING COMPANY. INC.




300 TTH STREET, SW., REPORTERS BULLDING, WASHINGTON, D.C. 20024 (202) 5564 23456

LU N

v ® N O

10
1

12
13
14
15

16

mathematically ... take a look at the percentage of the
population that is lost, and then pick some arbitrary
percentage and say that any losses above that would con-
stitute a significant loss; and anything below that would
be an insignificant loss.

This would be a biclogical apprcach...anocther
biological approach.

And then I think there's another realm here,
and this might be looking at significance in terms of
what I might call the social effects of this; in other
words, the birds have aesthetic value. They are ap-
preciated by the people, even if it's for no other purpose;
than to go out and see the large concentrations and to
photograph them.

And you wou.d have a significance of loss
there, if ... you know, the losses are such that the
people can noc longer enjoy these birds when they come
down, or wherever they might go.

Qe Don't you suppose it would be very significant
to the Houston Lighting & Powe. Company if the public be-
came aware that there were literally hund: :ds of waterfowl
being killed on their transmission systems? Don't you
think that would be a significant loss?

A Yes, sir. This again would fall into this

social category, if ... you know, the people deemed thac

ALDERSON REPORTING COMPANY. INC.
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the numbers being lost is intoleranle, then that would be

a significant loss.

e

Well, this is really what I was trying to get

you to recognize ... that there are other terms of

siguaificance that don't relate necessarily to a biological

A

those.

guestiocns.

That is correct. And I am fully well aware of

JUDGE CHEATUM: I guess I have no mors

JUDGE WOLFE: Judge Linenberger.

ALDERSON REPORTING COMPANY, INC.
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30ARD EXAMINATION
B8Y JUDGE LINENBERGER:

Q Sir, if I missed the thrust of part of your
previous answer tc Dr. Cheatum, I'm sorry. But in terms
cof significance, how does one rank hunting losses?

A Well, sir, I guess my own perscnal reaction to
t.*>% 1s they do not really consider this to be a signifi-
cant loss, looking at it in a biological sense, as I have
used the term "significant," because these bird pcopula-
tions are able to recover from that loss annually in the:.r
spring reproductive period, and to, therefore, maintain
basically the same kinds of pcpulation levels that they
have historically.

And to take one particular species, the Greater
Canadian goose, I just recently noticed a little comme =
to the effecc tha*- in spite of the kinds of hunting pres-
sure that are put on that particular species, that the
population wintering in the Atlantic flyway (predominantly
in the Chesapeake Bay area) now numbers in .xcess of one
million birds.

And the U. S. Fish and Wildlife Service people
are of tﬁe opinion that this is the largest number of
birds in that ropulation since the days of the colonisty.

Proba. .y the ..umbers a-* greater than tbey have ever

been before in history.

ALDERSON REPORTING COMPANY, INC.
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And this is really a conseguence <¢f the manage-
ment of the species.

In this instance, thay very cbviously have been
able to sustain the hunting pressure ... the losses, but
still the population has increased over time.

So ia that sense, sir, I don't think the
hunting losses would be classified as a significant loss.

And I believe the figures run something like
30 to about 35 percent cf the population is harvested ...
waterfowl in general in the U. 5. annually by hunting.

e All right, sir.

Then putting together everything you said in
this answer and previous ones thie morning, I would then
infer that for transmission line impact fatalities amongst
waterfowl to be, quote, significant, in your sense cf the
meaning of that word, those losses would have to apoaroach
ir magnitude scmething on a reasonable order of the hunt-

ing losses?

e Well, no, sir =--
Q Is that a correct inference? |
A No, sir, not necessarily.

If I may, just for exemplary purposes in

oss of

[

responding to that, let's assume that a2 50 percent

the population annually is that breaking point, where any

S
o
.
)
"

iosses above that that they cannot sustair

ALDERSON REPORTING COMPANY, INC.
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If we assume a 35 percent hunting loss an-
nually, then you would need to add only a 16 percent
further loss to that, let's say, to bring that up then to
a total annual loss of 51 percent, then to put that
particular species or the entire group in jecpardy in
terms of being able to maintéin the kinds of population ?
levels that they have been maintaining for the past several
years.

It's an additive effect ... or .umulative.

Q All right, sir.

Does that then -- that ki.: of ccnsideration
then permit people such as yourself to establish what
might be a == I'm sure this is the wrong way to phrase i
it, but I'll say it anyway =-- what might be a maximum
tolerable impact fatalitv loss?

A Yes, sir.

I think it is conceivable that it could be

done. You go to ... you know, using statistics on the

number of young that are hatched, the number of old birds,

you know, the number that are still in the reproductive
period, and then the angual mortality rates, and you can
calculate an approximate population number of reproductivej
age birds that have to be maintained year in and year out

for the population to maintain itself.

ALDERSON REPORTING COMPANY. INC.
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And by knowing the age composition of the
pepulation, yes, sir,'you cin arrive at an approximate
value for that.

g Now then, are you aware of whether or not this
has be«n done?

A I'm not aware of whether it has been dcone or
not. I feel very confident that it has.

My own personal opinion is that, in essence,
this would be pretty much a prerequisite to any major
management program in a way.

In othe: words, for setting of season lim'ts -{
that is, the number of days, dzily bag limits on a
species, they're going to have to know what percentage
of that population that goes to the nesting grounds is
still of reproductive age, how many young they should
hatch and rear on an average, so that they can give scme
predictive estimate of how many birds would be produced.

Qe Okay.

Now so far as you are aware personally and of
your direct knowledge, has there ever been an instance {
where the incidence of fatalities from collision of
migratory waﬁerfowl with trz: smission lines has been
sufficiently large as to result in a downward adjustment
cof the hunting tag limit in order to prevent this decline?

A NO, 81k,

ALDERSON REPCRTING COMPANY, INC.
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All of the fi S that I have seen and all of

3}
1

e
-

wy

-

the studies that are available t¢ me all show that less
than one percent of the pcocpulation in a given area where
studies have been conducted have been lost.
Most of these figures are in the three-tenths,

four-tenths, six-tenths of a percent range.

Q There have been parts of your testimeny at
various times on this subject that has indicated that --
well, for example, Applicant does not have a program for

placement of signs along the transmission corrider

or

admonishing hunters to report what would appear to be
collision casualties, nc firm internal company administra-
tive procedures for -- to establish reporting regquiremeants.
Yod indicated that, I believe, if I recall
your words correctly, that the last time you spoke to
someone in the transmission line department about keeping
an eye ocut for these sorts of things was back in 1971,
I think you said.
Adding these statements up and interpreting

them for my purposes in their worst light, the sum total

= 3

of those kinds of things could say to me that the
Applicant really doesn't care what's happening to the
birds.

Now that may be an inaccurate cecnclusicn on

my part; it may not be. WHoulé yvou care to comment on 1%,

ALDERSON REPORTING COMPANY, INC.
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please, sir?

A Well, sir, I can definitely perceive where
that kind of impression is conveyed and has been con-
veyed.

I think the real thrust here is that because
of the fact that we have never had any reports of a
problem ... you know, more than maybe one bird being
sighted at a time, such as in the case of the £four heron-
type birds. These were reported over a four- or five-year
pericd.

-=- that, you know, there has been no real
problem. Therefore, there has been ... you know, no real |

need for us to expend the kind of effort that you have

described ... you know, such as ads in the paper as I was
asked about yesterday, putting signs up along the rights-
of-way; perhaps contacting the professional wuterfowl

hunting guides in the area and asking them to report

" these kinds of things.

I think we have assumed that because of the
magnitude of hunting pressure that is put on these birds
in this area, the tremendous number of people coming from
all over the U. S. to cﬁpitalize on the excellent hunting
here, that if this were in fact a real problem, that some-
one would have brought it to our attention.

As I testified yesterday, the land owners or

ALDERSON REPORTING COMPANY. INC.
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the farmers themselves get back intc these fields just as 1
rapidly as weather permits, after the crops are harvesced.
They are plowing their fields, cultivating themn. The

geese are there fillowing right along behind them as they
plow.

Many of these cultivate their fields directly
under these transmission lines. And if these kxinds of
collisions were a problem, that scmecne cut of this group
would have brought it t£c our attention.

But since they have not, we 4o anct 3eeam ii tcC
be a problem at all, anéd, therefcre, have not taken the
kinds of measures which, if I may characterize it =-- has

led me €o give what might be interpreted

negative

testimony on this actions

3 3
witl Tespect tC tae

in this matter.
Qe Thank vyou.
would you look at page three of ycur prefiled

testimony, please.

A Yes, sir.

& At the top cf the page there's a paragraph

that carries cver from the preceding page. And the last

sentence in that paragraph relates to agricultural pro-
duction not being interrupted except! at the base of the
transaissicn towers.

Now I just wanted to -- and therefore, it's

ALDERSON REPORTING COMPANY. INC.
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concluded that r.o significant loss of feeding area will
occur.

I wanted to probe that just a bit. Dces the
company -- Doces Applican: maintain beneath or alongside

the tragsmission

%14 . - - . . -
line corridor a right-of-way £for its

maintenance and inspection eguipment t¢C %traverse the
corridor?

A Ckay, sir. 1In this type of situation, parti-
cularly in the agricultural lands, we do not buy the right-

cf-way in fee.

We lease an easement. The land

full right to continue to use that land, as he has done
so historically.
We do not maintain any kind of roadway along

the line in that area.

n
"v
s )

Now if the gentleman has crop

and if we have to g7 in tc that segment of

perform maintenance, if we damage his crop =--

words, we take our eguipment, we go throuch his
Now we try to minimize the damage

But, obvicusly, scme will be lost as a conseguence ¢f cur

having to get in tiezre.
In an instance such as this, then we reimburse
him for the crop locss. We would pay him damages.

All

right.

ALDERSON REPORTING COMPANY. INC.
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Now let's look at it from a slightly different
perspective. Suppose that it's land that is being used
for rice farm. And I believe there's a certain amouat of
flooding that goces on at a certain stage of the life
<ycle of the rice plant.

And let's assume that this land is floocded
when you need to get in there with your equipment and per-
form some maintenance.

Does this turn the coin over =-- instead of
your interfering with agriculture, does agriculture ever
interfere with y»u?

A Well, it does in the sense that it complicates
the situation.

But, sir, we do l;:ave equipment available =¢o
us that has ... you know, large ballcon tires that enables
us to get into the wetlands, the marshlands where we have
these rights-of-way.

And that xind of equipment would be used in

this instance.

ALDERSON REPORTING COMPANY. INC.
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e In discussing bird types at one point, you
used the w~wori passerine, p=3i=-g=s=2=r=i=-n-2,
What is the meaning of that term?
A These are generally the perching type birds.
This is a classification of birds. It
includes such things as the verios. I guess the sparrows,
robins and those types of birds.
o You also used the term riparian woocdlands.
What does the word riparian mean.
F S Sir, this refers to woodlands along river

banks or channels.

Yy means from bank to bank and

[
'd

t lite

"

a

[

any woodlands inside those banks.

w

=

11 right, sir.
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to indicate that b.rds are a significant hazard to the

transmission systen?
A That the birds are a hazard to the transmissicsa
system?

Q Yes, sir.

3
O
w
n
'l
(%)
= |
Q
e |
or
o J
17
n
17

A They do cause us problems on o
transmission lines.

I believe as I testified earlier, you know,

occasionally the larger birds will nest in the towers.

We have a situation where I believe 1

ALDERSON REPORTING COMPANY, INC.
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1 the Louisiana egret that nests in them.
et 2 The bird droppings across the insulators
3 cause shortages and, therefore, ocoutages on the line.
4 In this particular instances, these birds use
SHA some rather large boughs, sticks for their nests; and
§ 6 they will occasionally drop those out in the nest
g 7 building activities that do cause instantaneous outages
g a3 on the lines.
g 9 To the best of my knowledge, that is the
§ 10 only direct hazard that they pose to the transmission
§ " system.
=
; 12 An indirert hazard might be particularly
5 13 associated with the migratory waterfowl. And, this would
; 14 be people hunting along the right away and shooting
g 15 insulators and shooting the wires and perhaps cracking or
; 16 breaking tne insulators.
g 17 JUDGE LINENBERGER: Thank you Dr. Schlicht.
E 18 No further guestions.
S 19 BY JUDGE WOLFE:

20 Q Following along Judgye Linenka2rger's initial
21 questioning, Dr. Schlicht, do you know, and if you know
2 how do you knew, the angual hunting kills of ducks and
23 g geese in the area along the proposed lines and in the
24 | concentration areas identified in Figure 1 of the Reed
25; testimony?

d ALDERSON REPORTING COMPANY, INC.
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with professional guides or on preserves; and what
percentage do not hunt.
Then, they can take the average number of
birds killed by those who do have to report, multiply
3 3 that to arrive at approximate number of birds harvested. .
; 6 Another thing that is done is the U.S. Fish |
g 7 & Wildlife Service, particularly if you buy your waterfowlé
i 8 hunting stamp througn a U. S. Post Office, you £fill out ;
g 9 a card. f
|
§ 10 That is sent into the Fish & Wildlife Service |
§ 11 and, then, they at the end of the seascn will send you
|
; 12 a4 form asking you to report your seasons kill records. ;
g 13 Myself being a waterfowl hunter, I in E
LS addition to that CARE package from them this year with an ;
E 15 envelope for each duck wing that I bagged. 5
5 16 They wanted me to send them a wing £freoem each ;
E 17 bird. i
18 So, there are methods for arriving at the
E 19 ~ the species compositicn, the age group that is most i
20 frequently bagged and the total number of birds that are ’
21 bagged. i
\ 2 e All right. :
232 Can you answer, then, the second gquestion.
24 Do you know? ?
2 A No, sir. The second pazxt of your guestion I

ALDERSON REPORTING COMPANY, 'NC.
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do not know what the annual average kill is in this area.

It is several thousands of birds of both
categories of migratory waterfowl, i.e. ducks and geese.
Q And when you say several thousands, what =--
A I base that, sir, on the extrapolation from
the Barrow Ranch over in Chambers County, to the east of

us.

I have seen figures where the ranch manager
has reported a number of birds killed on that particular
ranch.

That is about a 19,000 acre area; and his
numbers have run as high as 16,000~ 17,000 ducks killed
there during the season.

And, 7,000 or 8,000 geese killed on that

19,000 ranch alone.

And, when you take into consideration the

fact that the hunting pressure, although it is substantial

that is put on that ranch is probably not near as great
as that put on the Katy-Brookshire Prairie area because

they have a much larger area out here.

And, the concentration of birds is comparable |

in both areas.

It, to me, would stand to reason by

extrapolation that the kill on the Katy-Brookshire Prairief

is probably much greater than that on the Barrow Ranch

ALDERSON REPORTING CCMPANY, INC.
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alone.

Qe In your opinion, would the annual number of

O

kills of migratory waterfowl along th: proposed =-- tw
proposed routes approach several thousand yearly?
A It could very easily depending upon the
amo.at of hunting pressure that the landowne:s permict.
Many of the landowners don't permit any |
hunting at all.
But, assuming all the landowners ocut there
would permit hunting on their property. Yes, sir.
In other words, if the hunter had access tc
hunt along that transmission route.
2 I'm sorry. Maybe I misstated my question or
maybe you misunderstood me --
A I may have misunderstood your gquestion, sir.
Qe My question is, in your opinion, what do you
think the annual kills by virtue of impact on
transmission lines in the two proposed areas would tun in
the several thousands annually?
A Oh. I understaod you to say hunter. kills.
I'm sorry.
2 Maybe I misstated myself. But, thut was the
intent of my guestion.

A No, sir.

ot

The kills would not aumber that. Again, base

ALDERSON REPORTING COMPANY, INC.
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on the figures and the literature;, you are looking at
less than one percent of .he total population of birds
that would utilize that area along the transmission lines.

I might point out at this point that the
literature demonstrates that geese are much less
susceptible to colliding with these lines than are ducks.

The studies at Lake Sangchis, if I recall
correctly, was less than two-tenths of one percent to the
total population of geese, whereas in one species of duck
it was something like close to two percent of that
population.

But, an average figure of less than one
percent for the total waterfowl.

JUDGE WOLFE: We'll now have cross-examination
9n Board Questions.

Mr. Black?

MR. BLACK: I have no guestions.

JUDGE WOLFE: Mr..Doherty?

BURTHER CROSS~-EXAMINATION
BY MR. DOHERTY: |

Q2 Dr. Schlicht, a gquestion from Dr. Linenberger

with regard to losses, you stated, "The studies showed
always less than one percent.”

Well, is that one percent per year?

A That is one percent of the total pecpulation

ALDERSON REFPORTING COMPANY, InC.
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that is utilizing the area during the study year.

Yes, sir.

Q Okay.

Now, in response to another guestion with
regard to the company's policy of -- Or, perhaps, i1t was
only your own policy expecting hunters to generally report{
downed animals.

Would you expect out-of-town hunters zZn a
weeken. to do this kind of thing?

A Well, they doﬁ't necessarily contact HL&P
dirrectly, but, here again, I think the inference is that, '
you know, if they observe this and people are coming in !
from out-of-town ganerally are being taken out by some of E
the professional guide operaticons that operate in the area{

You know, their going to bring this to
someone's attention; and, you know, it is kind of a
domino effect, I guess. That we would expect if this
were a real problem somebody would say something and we
would ultimately hear about it.

3 211 right.

Now, there was a guestion with regard to
roadway towers that you referred to on page 3 of your .
written testimony.

I'm curious to know, what is the average

distance between the towers there?

ALDERSON REPORTING COMPANY, INC.
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A Approximately 800 feet, I believe,.
2 All right.

Now, one last guestion I guess.

Do you have with you the environmental
there == Or, I would like for you to lock at Figure
A I believe I have that.
Yes.
Q All right.
A In the supplement?
Q2 No, sir.

In the original report. It may be no

different, but I have on the original report.

A Okay.

Q Do you have that?

A Yes.

Q You have that?

A 3.9~3.

Pl All right.

A Topography of Transmission Line Routes:,

Wallis Section?
Q Yes.
Now, it's a long page, 14 inches.

At the top where it says Route 2A, now,

7507

isn't

that heavily wocded land up at the very top where Route

2A goes through?

ALDERSON REPORTING COMPANY, INC.
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2=10 1 A Tt shows it to be.
cf 2 Yes. That'll be woodlands.
3 Q All right.
4 Now, is that heavily wocded land of the same
3 5 type as the wooded land along the =-- along Allens Creek
I 6 just south of the site there where that triangle and
g 7 square are together? ' :’
s 8 A Could you be a little more specific about
g 9 south of Allens Creek?
§ 10 e Well, practically the very door step of the
2 1 proposed plant.
i 12 There appears to be some heavily wooded land. |
14 {
K
;
i ITER ,
£ 17 !
=
E ;
-y s/
2 |
2 |
23 |
2% |
35 / 7/ |
.
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A

You're talking about the black triangle

assctiated with the square there?

2

RS

Yes. Um=-hmm.

Yes, that's pretty heavily wooded in the

creek bottcom.

<

Your Honor.

Copeland?

permanently

excused.

recess.

Okay.

MR. DOHERTY: No further questions from me,

JUDGE WOLFE: Is there redirect, Mr.

MR. COPELAND: No, sir.
JUDGE WOLFE: 1Is the witness to be
excused?
MR. COPELAND: Yes, sir.
For once and for all.
(Lauchter)

JUDGE WOLFE: The witness is permanently

(The witness was permanently excused.)

JUDGE WOLFE: We will have a five minute

(A brief recess was taken.)
JUDGE WOLFE: All right.
The hearing is resumed.

Mr. Black do you have a witness?

ALDERSON REPORTING COMPANY, INC.
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1 MR. BLACK: Yes
cf
2 The Staff would like to call Mr. Gerald
3 Gears to the stand, and ask that he be sworn.
4 Whereupon,
; 5 GEFALD E. GEARS
; & a witness herein, having been duly sworn and cautiocned
-
: 7 to testify the truth, the whole truti. and nothing but the
i 8 truth, was 2#xamined and did testify upcen his cath as
< s
s 9 follows:
10 DIRECT EXAMINATION
n BY MR. BLACK:
=
§ 12 2 Mr. Gears do you have befcore ycu a document
: 13 entitled NRC Staff Supplemental Testimony of Gerald E.
14 Gears on Transmission Lines/Health Effects Pertaining to
15 Marrack Contention 2(b), Rentfro Contention 2?2
..' 16 A I do.
3
E’ 17 e Do you also have before you a state ent of
18 prof~¢<sional gqualifications attached to that testimecny,
’ 19 Professional Qualifications of Gerald E. Gears?
20 A I do.
21 [} Do you have any additions or corrections to
22 the testimony or to the ststement of Brofessional
23 Qualification.?
24 A 4o, I don't.
5 ) As cnonstituted to you adopt th.s testimony
k
!
! ALDERSON REPORTING COMPANY. INC.
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as your testimony in this proceeding and is it true and

correct to the best of your knowledge and belief?
A I do.

MR. BL ZK: Mr. Chairman, at this time we

)

would regquest Lrat the testimony of Gerald Gears on

o

LAl

ate

=

Transmission Lines/Health Effects and S ent o
Professional Qualifications be incorporated into the
record as if read and constitute evidence on behalf of
the Regulatory Staff.
JUDGE WOLFE: Any objec:;on§ or Voir Dire
or whatever?
Mr. Doherty?
MR. DOEERTY: Yes. A couple of gquestions on
Voir Dire for the witness.
VOIR DIRE
BY MR. DOHERTY:
o] Mr. Gears, have ycu ever given testimony on
the health effects of transmission lines to any
government regulatory agency?
A I hesitate because I gave testimony in frcnt g
of NRC. But, if you are excluding NRC, no I haven't.
Qe Well, that does clarify things a little bait.
Now, how abcut in front of the NRC. They are

federal regulatory agency, I believe, cr

AT T o vy e
SR A . .h -

(1 ¥]

regulatory agency.
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Marble Hill.

e All right.
Wwas it a cc istruction licensing?
2 Yes.
Q Kind of a2 historical guestion, when did you

begin writing this testimony, the submitted testimony,

the written te:“izmony?

ot
or
e |
.c
n
o
1Y
w
o
’u
H
O
e ]

A I was first asked to submi

'.’
.l
- |
[
' Y ]
w
‘
e
0
'A
(17
H
[
s |
o
0
(3]
o
e
17

sometime around 1978, after the
FEIS came out.

And, I submitted at that time I believe
somec-ime in '78 or early '79.

2 All right.

"
e
(i
o
o
e
(8}

Ycu note on page 1 of your guali
that you deaveloped safety guidelines for transmission
lines, sort of at the end of the first paragraph, for
an interagency committee.

That involved funding rejsearch.

Did that reguire you to evaluate grant

proposals?
A It involved a variety of roles, and dces
involve a variety of roles.
Not only are you reviewing grant proscsals,
but also reviewing on-going researcn throughout tae werld.

ALDERSON REPORTING COMPANY, INC.
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facilities, bringing people in

who would like to be for

granted mone’ research, reviewin

W«

(=

their previous work, discussing with other federa

agencies their research areas along these lines.
Any guidelines that they may be

developing.

e I see.
Well, now in any of these grant proposals, '
were their any by Dr. Solomon Michaelson that you recall?
A Yes. ;
e Okay.
Now, in your opinicn -=- All right. Strike
that.
Yo2u mentioned in the cecond paragraph your
formal education program, and you have listed gquite a
large number of these in that second paragraph, second
sentence.
I'm wondering which of these do ycu feel most

prepare you to testify on hezlth effects of tra :smissicn

lines?

A Are we talking abocut the sentence that starts
with "My formal education. . g

2 Yes. That's richt, sir.

A I don't think that thore highlicht any of the
areas specifically which woulid help gualily me Sor this

ALDERSON REPORTING COMPANY, INC.
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had advanced education in biochemistry which I don't cite

|
|
|
area. I mean I would, for example, say that I had also

there, which has been a great use 1in this area.

Qe So, then. actually, is it correct to say that
you didn't actually cite what you think is the most
relevant here?

A No.

I generally outlined areas =--

Qo Um-Hmm.

Okay. In any of your course work did you ever |

have physics course? . A straight physics course?
A I had an undergraduate level straight physics |
|
course. ?
Q Did you have any other undergraduate physics

courses than the basic undergraduate physic course?
A No.
Just basic physics. i
e Did you ever study electrical engineering? |
A Not =-- I had taken courses in electrical

engineering, but never taken a basic electrical

engineering course.

The computer modeling course is analogue
computering, =-- computers.were offered in electrical
engineering at ‘the University of Florida.

Q Did you ever study non=-ionizing radiation

ALDERSON REPORTING COMPANY, INC.
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in any of your courses?
A No.

Not formally.

Q Did you ever study general ecolegy?
A Yes.
Q Okay.

What does a land-use analyst de¢?

A I inherited that title recently.
e All right.
A I used to be a terrestrial biologist, but in

the way things worked out in promctions, I was suddenly
merited the titled of land-use analyst.
I basically do the same ~"hing I have always

done which is dealing with terrestrial issues in siting o

L3 )

nuclear facilities.

And, also, I have the charge of dealing with

all the transmission line siting issues and health effects:

dealing with transmission lines.
Qe Um=-Hmm.
Do you belong to any professiona organizations
or ==
A No, I don't.
MR. DCHERTY: No further guestions, Your

Honor.
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Any Voir Dire, Mr. R
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UNITED STATES CF AMERICA
NUCLEAR REGULATORY COMMISS1JN

BEFCRE THE ATOMIC SAFETY AND LICENSING 80ARD

In the Matter of
HOUSTON LIGHTING & POWER COMPANY Docket No. 50-466

(Allens Creek Nuclear Generating Station,
Unit 1)

e e

NRC STAFF SUPPLEMENTAL TESTIMONY OF GERALD E. GEARS
ON TRANSMISSION LINES/HEALTH EFFECTS
MARRACK 2{b), RENTFRO 2

Q: Will the witness please state his name, place of employment, and duties

he performs?

A: My name is Gerald E. Gears and | am employed by the Environmental
Engineering Branch, Div) 'ion of Engineering, Office of Nuclear Reactor
Regulation, U.S. Nuclear Regulatory Commission. [ am a Senior Land-Use
Analyst. A copy of my professional qualifications is attached %o this

supplemental testimony.
Q: What is the purpose of your testimony?
A: The purpose of my testimony is to respond to the following contention:

Marrack Cont:.cion 2(b) and Rentfro Contention 2 allege that the potential
health hazards associated with living in proximity to high-voltage
transmission lines have not been adegquately evaluated.



Have you participated in the review of the potential environmental
impacts associated with the operation of the proposed Allens Creek

Nuclear Generating Station (ACNGS) transmission system?
Yes.

What has been the nature of your involvement in that review and

assessment?

My involvement has included the review of the terrestrial ecology and
12~y use sections, including those pertaining to transmission lines,
a~d [ helped prepare Sections S.3.4, 5.5.1.2 and S,11.2 for \he Final

Supplement to the Final Environmental Statement (FSFES).

In response to the above-listed contention, what is the general scope

of this supplemental testimony?

The Staff has considered the eifects of electromagnetic “ield on humans
in the Sections S.3.4, $.5.1.2, and 5.11.2 o the FSFES. The purpose
of my testimony is to supplement the above document as related to h.mans,

plants, and animals.

What are the potential environmental effects of electromagnetic fields

in biological systems?

There are two areas of prime concern: induced shock currents and potential

piological effects of electromagnetic fields.




Q: Would you explain in greater detail each of these areas?

A: Yes. [ will first outline the issue of potential shock hazards associated
with operating extra-high voltage (EHV) systems such as the proposed
345,000 volts (345 kV) Allens Creek transmission system,

Q: What causes electrical "shocks"” from transmission lines?

A: The proposed 345 kV transmission lines will induce an electric charge and
proportional voltage on insulated conducting objects on or near the
right-of -way (R/W). Transient currents (or "spark discharges")®.? are
encountered when an individual comes into contact with a charged object
that is at a different electric potential than the individual. If the
potential difference between the object and the individual is sufficient,
a small arc ("spark”) may be ectablished just prior to initial contact.
Once contact is established a coatinuous current flows through the body
of a person who may be in contact with the charged object. This current
is called a steady state (or "short circuit") currenti,2, The level of
the induced charge will vary with a host of factors, including: voltage
(which affects electric field strength), transmission 1ine conductor-to-
ground clearance (which is affected by line loading and ambient temperature)
(the lower the clearance, the greater the charge), size of the insulated
conducting otject (the larger the object, the greater the induced charge),

! United States Department of Interior, Electric and Biological Effects of
Transmission Lines, A Review. 3onneville Power Administration, June 1977,

2 United States Department of Agriculture. Electrostatic and Electromagnetic
Effcct; of Overhead Transmission Lines, Rural Electrificaticn Administration,
May 1376,



degree of insuiation of the conducting object, and spatial relationship
of the insu.ated conducting object to the transmission line conductors.
The levels of :tecdy state or transient currents experienced will also be
affected by the csjJree to which the person touching the insulated object

is affectively grounded.?
What physical injury results from a shock hazard?

For steady state currents, direct physical harm occurs only above the
"let-go" level -- where involuntary muscle contraction makes the persci
unable to release the conducting object. The minimum "let-go" level for

men is about 9 milliamperes (mA) and that for women about 6 mA., Adequate
data are lacking on the "let-go" threshold for children. This thresheld

has been estimated to be in the range of 4.5-5.0 mA.“ The National Electrical

Sa“aty Code®specifies 5 mA as the maximum allowable short circuit current

for the largest vehicle expected beneath a transmission line. At some point
above the let-go level, respiratory arrest and conssquent suffocation may
occur if the current flows through certain parts of the body for a sufficient
time. Below the let-go level but above the threshold of perception, steady
state current flow may cause anything from mild surprise to a sudden,
involuntary “startle" reaction of part or all of the body. While about

1% of children and small adults can perceive steady state currents of

about 0.1 mA, the threshold of perétption for 50% of the population is

3

T. D. Bracken, 1976. Field Measurements and Calculations of Electrostatic
Effects of Overhead Transmission Lines, [EEE Trans on Power Apparatus and
Systems, Vol, PAS-95(2):494-504,

ITT Research Institute. Evaluation of Health and Environmental Effects of
EXTRA HIGH VOLTAGE (EHV) Transmission. Prepared for U.S. Environmental
Protection Agency, February 1979,

National £lectrical Safety Code. Institute of Electrical and £lectronics
Engineering, Inc., National Bureau of Standards, ANSI C2. 1977,




about 1.0 mA®.7, For transient currents, spack discharges at the maximum
levels predicted for the proposed 345 kV transmission line <11 not cause

any direct permanent physical hamm.

Can any precautions be taken by the applicant to reduce t*e potential for

physical injury?

To protect people not only against direct permanent physical harm but also
against possible indirect or secondary injury that might occur from an
involuniary reaction to a shock current -- such as from jerking a hand
back and catching it in moving machine parts, a program of grounding -- or
grounding and bonding of stationary, fixed conducting objects on or near
the R/W (1ike metal buildings, rocfs, or fences), without any change in
voltage or facility design will be initiated by the applicant (FES

Suppl. Sect. S.11.2 and S.A-23) to prevent shock hazards. Vehicles which
may use or cross the R/W, however, present a m.-e difficult problem,

since they may not be equipped with ' rounding straps or chains., The .
National Electrical Safety Code covers this problem in Sectior 23 -

Clearances,

Whz* will be the applicant's proposed minimum clearances and the effects

aof such clearances?

C. F. Dalziel and W, R, Lee. 1969, Lethal Electric Currents, [EEE Spectrum,
February, pp. 44-50.

J. C. Keesey and F, S. Letcher, 1970, Human Thresholds of Electric Shock
at Power Transmission Frequencies, Arch. Environ. Health, Vol. 21:547-352.



Minimal clearances that will meet the 5.0 mA steady state current limit
(National Electrical Code Sec. 232, B.1.c) for all vehicles reasonably
anticipated to travel on or across any part of the R/W will be provided

by the appiicant. No currents above that limit would be experienced from
touching a school bus, a milk tanker, a bucket truck or a combine operating

on the R/W away from roads.

What are your conclusions about potential shock hazards Lased upon the

foregoing analysis?

I believe that HLAP's present acesign clearance: that maintain a maximum
inducted current of 5.0 mA rms when the largest anticipated truck, vehicle
or equipment under the line is short-circuited to ground for the proposed

345 kV line provide adequate protection from induced shock currents.

Since the applicant has committed to design the 345 kV line for a 5.0 mA
steady state limit, it is highly improbable that indirect injuries, caused

by involuntary reaction to shocks will occur. Therefore, these proposed
transmission facilities do not require additional protection features.

[f additional data from research and other sources determine the necessity

of additional protection against indirect injury, operating conditions provid-
ing some type of public educational program about these hazards may be

warranted,

Are there any other possible harmful effects to humans other than shock

hazards, of electromagnetic fields?



A: VYes, electromagnetic fields may result in other poteitial biological effects

of humans.
Q: What are the sources of those potential biological effects?

A: There are two other potential sources of biological effects: corona
discharge resulting in the generation of ozone; and electric field effects
other than shock hazards.

Q: How do transmission lir os generate ozone?

A: Corona is a phenomenon that occurs in the immediate vicinity of the
transmission 1ine conductors due to the strong electric fields that
exist at the conductor surface., Corona discharge fregquently results in

the production of ozone,

Q: How much ozone is generated by extra high voltage (EHY) transmission
lines such as the ACNGS 245 kV lines?

A: Resu:is of six extensive field tests concerming the measurement of ozone
from EHV lines indicate that ozone concentrations due to transmission
lines were barely distinguishable from the ambient Dackground ozone
concentrations.®»? A1l reported field measurements resulted in nc

more than 1 ppb ozone under fair weather conditions. DOuring foul weather,

8 G. F. Schiefelbein., Altermative Electric Transmi:Sion Systems and Their
Environmental Impact. NUPEG-0316, Battelle Pacii’c Northwest Laboratories,
August 1977.

3 1IT Research Institute. Evaluation of Health and Environmental Effects of
Extra High Voltage (EHV) Transmission, Final Report Prepared for the
Environmental Protection Agency. February 1979.
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small amounts of ozone (20 ppb) were measured at the approximate height
of a transmission 1ine but no ozone was detected at ground level, Thus,
if ozone is produced, it should not result in any significant or detectable

health effect.

What other electric field effects may result in potential biological

effects to humans?

The p2ssage of an ele.cric current through any unshielded conductor
produces both electric and magnetic fields in the surrounding medium.

The effect of electric fields on humans has been and presently still is
being studied extensively throughout the world, As transmission designs
result in larger and larger voltages, more intense fields that cover
wider areas may result, For an overhead AC transmission line, the three
separate phases create an interference pattern so that the strongest field
exists in the area below the outer phases, approximately 20 to 60 feet from
the centerline. The field drops off moderately as one moves closer to the
centerline, and falls off rapidly as one moves further away from the
facility. A 345 kV facility may produce a peak electric field of 5 to

6 kilovolts per meter (kV/m) at ground level, dependent upon conductor
cbnfigurations, and the field drops off to about 1.6 kV/m at the edge of
right-of-way. The magnetic field produced by a high voltage transmission
line has similar characteristics. The maximum calcui.ted magnetic profile

at 1.5 m above the ground is about .6 G (gauss).

Are any harmful biological effects expected from magnetic fields under

transmission lines?



No. Magnetic field levels at which biological effects occur are generally
much higher than levels under power lines. Safety standards for whole

body exposure to magnetic fields for long periods have been recommended

at 200 to 300 G'° (gauss) as opposed to the 0.6 G produced by high voltage

transmissiun lines.

Are there any current guidelines established for exposure to electric fields?

Precautionary electric field guidelines have been established by the
Russians for substation and transmission line workers'!, More recently
the Russians established general exposure guidelines for the local
population and agricultural workers!?, Using the Russian general

population guidelines, HLAP's 345 kV lines would be permitted®.

U.S. Department of Interior (Bonneville Power Authority), pp. 17-19,

"Rules and Regulations on Labor Protection at 400, 500, and 750 kV AC
Substation and Overhead Lines of Industrial Frequency (in USSR)"., 1972,
Translated by G. G. Knickerbocker in Special Publication No. 10, Power
Engineering Society (IEEE), 1975,

Y. I. Lyskov, Y. S. Emma, and M. D, Stolyarov, 1975. Electric field as a
parameter considered in designing electric power transmission of 750-1150 kV;
the measuring methods, the design practices and direction of further research.
Trans., by G. G. Knickerbocker in Special Publication No. 10, Power Engineer-
ing Society (IEEE), 1975.

These guidelines established higher acceptable gradient standards of
transmission lines in accordance with these direct quotations (from Lyskcv,
et al, 1975):




e 93 -

(continuation of footnote from page 9):

“In designing the C, M. 750-1150 kV line, considering that cumulative
effect of the field due to an infrequent and non-systematic exposure of
the local population and the agricultural workers can practically be
disregarded, as permissible nagnitudes of the field intensity the
following higher standards were accepted:

20 kV/m for difficult terrain,
15-20 k¥/m for non-populated regions,
10-12 k¥/m for road crossings.

“The permissible field strength must not be exceeded at the canter of the
span at the height of 1.8 meters above ground and at the Towest sag (at

the maximum 15 year temperature).

“The permissible values of field intensity were chesen with consideration
of favorable operating experience in over 150,000 km/years in 0. H. 500 kY
lines, for which the designed field intensity is for similar conditious from

16 to 14 kV/m."

However, a Russian paper by U. 0. Dumanskiy, et al, entitled "Hygienic Evalua-

tion of Electromagnetic Field Generated by High-Voltage Power Lines" (in
Gigiyena [ Sanitariya-iio. 8:19-23, 19/6), obtained by the Starf, states that

laboratory test animals (albino rats) underge changes in behavioral reactions
when subjected to fields in the range of only 1 to § kV/meter. These field
gradient levels are considerably below the general population standards

quoted above.
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Current research is being funded and guided by the Federal Interagency
Advisory Committee on Electric Field Effects on which NRC Staff actively

serves to determine if more definite guidelines are necessary.

What are the biological effects to humans as a result of exposure to

electric fields?

Current research has produced statistically significant effects in the areas
of neonatal development, endrocrinology, hematology, neurophysiology,
neurocnemistry, urine volume and chemistry, sympathetic nervous system, and
behavior ‘» tests on mice and rats.'? These effects were found at field
strengths scaled to man of about 4-20 kV/m**,'5, A 4.20 kV/m field
strength is typical for the maximum values measured near the ground under
345-745 kV transmission lines near the center of the R/W. Maximum field
strengths at the edge of the R/W, as stated earlier, fall off rapidly

and would be about 1.6 kV/m at the edge of the R/W or less for a 345 kv

line and, therefore, biological effects to humans would not be expected,

i3

i

1§

Biological Effects of Electric Fields on Small Laboratory Animals.

R. D, Philips; Battelle Memorial Institute-PNL; Richland, Washington.
U.S. Department of Energy, Office of Electric tnergy Systems - 1380
Contractors Review Meeting; November 18-19, 13580.

S. V. Kolesnikow and B, A. Chukhlovin, 1978, To the Interaction
Phenomena Setween Industrial Frequency AC (50-Hz) Field and the
Urganism of a Human and an Animal., Translated from “Letters to
Journa: of Technical Physics” (USSR). Volume 4, Issue 15, August 12,

W. T, "aune and R, D, Phillips. 1980. Comparison of the Coupling of
Grounded Humans, Swine, Rats to Vertical, 60-Hz Electric Fields.
Bioelectromagnetics 1:117-129.
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Are you familiar with any public hearing; dealing with the health and

safety of transmission lines?

Yes, 1 have followed the extensive New York State Public Service Commission
(NYPSC) hearings on the health and safety of 765 kV overhead transmission
systems, Upon completion of these hearings, the NYPSC commissioners
concluded that "risks, if any, of long-term exposure to 765 kV transmission
in the areas traversed by PASNY's line and any future 765 kV lines will

be no greater than those, now widely accepted, of long-term exposure to
the 345 xV lines operating throughout the State." (State of New York
Public Service Commission. Opinion No. 78-13, Cases 26529 and 26553,
June 13, 1978, p. 41.,)

What are your conclusions 'nd recommendations concerning the health and

safety of HL&P's 345 kV lines?

Based on the foregoing facts, it is my opinion that there is no evidence

at this time that the operation of 345 kV power lines will have a significant
effect on the health of humans., I[f ongoing research were to conclude that
protective measures were warranted, a variety of actions could be considered
including, but not limited to: increasing the width of right-of-way to
Timit the field strengths to which the public would be exposed at the edge
of the right-of-way; potential rignts-of-way users be given specific warnings
of possible risks; use of shield wires or other types of retrofitting

techniques which could reduce field gradients to a prescribed level.
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Although the staff does not believe that additional protective measures

are warranted at this time, we are keeping abreast of these studies and

will take any new information into consideration during our review of

transmission line operatio. at the operating stage.

Were the effects of electromagnetic fields on plants and animals<

addressed in the FES or FSFES?

The Stai. did not address the question of field gradient effects on

plant or animal life along the transmission line in the FES or the FSFES

for w0 distinct reasons:

(1)

(2)

It ‘s our posicion that any effects attributed to the electric

field on humans would generally include large animals, since

most of these animals have a territorial range extending beyond

the right-of-way and therefore would not be exposed for long

periods to field gradients, Smaller animals which exhibit a more
limited range would most likely be shielded extensively from electric
field gradients at ground level by surrounding shrubs, grasses, etc.,

and therefore would not receive a high cumulative exposure dose.

Field cests and studies of biological 111 effects of field gradients
conducted on plants and animals have generally indicated that no
significant effects are attributable to electric fields predicted

to occur from the operation of 345 kV systems,
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Q: what does the latest data pertaining to electric field effects on

agriculturally related plant life indicate?

A: Results of ongoing research’® on electric field effects on growth and
development of plants and animals indicate that neither gross injuries nor

gross abnormalities were apparent from a 50 kV/m field.

Some minor physical damage, barely perceivable along corn, bluegrass,

and alfalfa leaf tips was indicated in fields from voltage gradients of
25 kV/m and above. The same series of studies investigating electric
field effects on small animals indicate that no major abncrmalities in
behavior, activity, or outward appearance have been demonstrated from
high fields of 50 kV/m. The preliminary results further substantiate
published data which to date have nct indicated any hazardcus effects

to laboratory and agricultural animals from fields generated from existing

transmission systemsi’,

Q: what are your conclusions about potentiai effects of electromagnetic

fields or 2lantsand animals?

Based on the above findings, which indicate no sucstantial damage to plants

4

or animals, | do not believe that changes in the applicant's proposed

18 The Effects of High Voltage Electric Lines on the Growth and Development of
Plants and Animals. J. W. Bankoski, H. 3. Graves, and G. W. McKee.
Proceedings of the First National Symposium on Envircnmental Concerns
In Right-0f-wWay Management. Mississippi State University. 1976.

17 Biological Effects of High Vol*age Electric Fields: State-of-the-Art
Review and Program Plan. [IT Research Institute, Chicago, [llincis,
November 1975,
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transmission 1ine design are warranted, As in the case of numan 111
effects, additional extensive studies are currently being conducted:
The Staff is keeping abreast of these studies and of an, guidelines
resulting from them, and will reconsider the impacts of the transmission
line operation prior to or at the time of the operating stage review,
taking into consideration any new information. At that time, mitigating

measures, if warranted, can be considered and implemented.



PROFESSIONAL QUALIFICATIONS
CERALD E. CCARS
NUCLEAR REGULATORY COMMIISSION
WASHINGTON, D.C.

I am currently employed as a Senior Land-Use Analyst in the Office of Nucleal
Reactor Regulation, Division of Site Safety and Environmental Analysis, in
the Environmental Specialists Branch, USNRC. As a member of the Terrestrial
Resources Section of this branch since 1974, I have responsibility for the
review of applicants' Environmental Rcports at both Construction Permit and
Operating License Stage for completeness and environmental acceptability of
proposed projects as they may affect natural ecological resources, agricultural
resources, land use pattern and other imp-icts on the terrestrial eanvironment.
It is also my responsibility to provide written evaluation of terrestrial
resources for inclusion in both FES-CP and FES-OL Stages. I also act as a
consultant to other NRC branches and provide analyses of terrestrial
problerms through technical assistance requests from other groups. [Review
and modifications of applicants' environmental technical specifications at
the cperating license stage is another of my responsibilities. My work also
involves the preparation of environmental standard review plans, regulatory
guides and staff position papers dealing with terrestrial resocurces. As a
Terrestrial Ecologist I have among other tasks in recent months prepared
analyses on alternate site selection and alternative transmission corridors
for the Palo Verde Nuclear Generating Station Units 1, 2, and 3, writ*-.

the terrestrial rescurce-related sections for the Falisades Nuclear
Generating Station and Arkansas One, Unit 2, Environmental Impact State-
ments (EIS), and the Indian Point, Unit 2, and Indian Point, Unit 3, EISs
pertaining to closed-cycle cooling alternatives, and the Watts Bar-OL EIS.

I have prepared and presented testimony as the staff's expert witness in

the contested North Anna Nuclear Power Station, Marble Hill and Seabrock
environmental hearings. I am a member of the Interagency Advisory

Committee on Electric Field Effects from High Voltage Lines which is

charged with the task of funding research to develop safety guidelines for
transmission lines. I am also the NRC representative on a Fish and

Wildlife Service Review Committes charged with the development of a manuval
for izproving . insmission system rights-of-way construction and cperatiom
practices.

I have a Bachelor of Science in Agronomy from Oregon State University (1972),
a 3achelor of Arts and Science in Cerman «od Russian from Villanova University
(1966), and a Master of Science in Agronomy f-om the University of Florida
(1974). While at the University of Florida (1972-1974), I undertook research
in the arcas of Resource Management and Ecosystem Modeling., My formal educa-
tion program has encompassed and emphasized studies in agriculture, eccnomics,
botany, soil fertility, including tropical and arid soils, plant physiology,
crop production, range resources, aquatic plant ececlogy, computer modeling

and resource assessment techniques. Using analog and digital computer hardware
combincd with an energy based resource analysis language, I developed and
expanded varions ecosystem modelr fOr the study of alternative uses of native
vegetation and urban wastes in cocprration with members of the Departmont of




Agronomy, the Department of Forestry (Resource Management Section) and the
Department of Environmental Engineering of the University of Florida.

From 1969 to 1370, I was employed as a teacher at Aquinas Institute, a
secondary school in Rochester, New York.

From 1966 to 1969, I was employed as an agricultural exter=?’.n agent by

the Indian Covernment ia cooperaticn with the Peace Corps in the State

of Maharashtra. I organized and ccnducted demonstration projects in

this capacity in order to investigate the feasibility of employing
alternative methods of crop production in village level ituations. This
assignment provided experiences in the utilization and e-valuation of altcrina-
tive agricultural resource management zethods in a unique cultural setting.



i 1 JUDGE WOLFE: Is there cross-examination,
ct
2 ’ Mr. Newman?
3 MR. NEWMAN: Yes, a bit. Shall I proceed?
4 JUDGE WOLFE: Yes.
5 CROSS-EXAMINATION
2
i 6 BY MR. NEWMAN:
. g 7 e Mr. Gears, I want to direct your attention 3
g 8 to page 4, and in particular the first full answer un :hatg
3 9 page that talks . about shock hazards.
; 10 You identify some minimum'let-gd’levels.' ;
!
§ 1 Would those "let-go" levels be firm |
; 12 minimums for the different categories of individuals |
g 12 you describe or is there a range of "let-go" levels for g
a 14 men, for women, for children? ;
g 15 A There based on a series of tests =-- field é
; 16 tests, laboratory tests, .actually, that were done for men
o 17 and women. Not for children, but for men and women. ;
18 The range, therefore, one could e2rive an

average value, which I in-my . testimony have not used ;

300 7TH
°

20 I have used a minimum level which says that was the lowest:
21 measured in a group of ‘people. ?
22 The average value per men is somewhere |
23 around 16 milliamps and for woman it is around 10 1/2

24 milliamps.

25 I stress here that I used the word minimunm.

: a ALDEPRSON REPORTING COMPANY,. INC. |
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have for those conclusicns regarding shock hazards?
A Basically, there 1s that particular guestion
and answer segment is dealing with the 5 mill.amps

criteria.

[

The S milliamp criteria is basically designe
a- part of the Naticnal Electric Safety
clearances at the lowest part ¢cf the sag of the line

clearances which will in
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to establish ¢

in a situation where theoretically a shock would not be
received that would exceed the threshhold level of

5 milliamps.
The, in this case, these lines it is oy
understanding will, in fact, be designed that means

essentially the clearances over roadways, over <farmlands

will be designed so chat in no case will an object De
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able to developr a current in excess o

, = _
Based on that I accept that that 1§ a very

ALDERSON REPCRTING COMPANY. INC.
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adequate, prudent safety design; and based on that I feel
that the shock hazards will not exist.
e You feel that there is a safety margin
remaining even after the 5 millianmp field is described.
A Certainly for men and women there is a large
safety issued involved here.

I'm not sure if I can say what the margin is
for children, but I can certainly say as I said before
that the average level for a male adult is 16 milliamps
and we're talking about design for 5. For women, it 1is
somehwere A:ound ten, so we're talking about those
safety margins.

The margins for children are, again, somewhat
gquestionable.

But, the 5 milliamp criteria is definitely
below that level which the majority of experts teel is
an adeguate safety.

That the threshhold for children would not =--
certainly is not below 5 milliamps.

Q So, that you deon't perceive a hazard to

children from exposure to the 5 milliamp field. Is that

correct?
A Right.
o At page 9, you described a study by a group

Soviet scientist in Footnote ll. Are you aware of the

ALDERSON REPORTING COMPANY, INC.
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controls, if any, that were used by those researchers

in their experimental work?

r
O
x,
s }
.A
i
3
“
o
3

(¥

MR. DOHERTY: Mr. Newman,
you refer?

MR. NEWMAN: I'm referring to the one i
Footnote 1l1l.

MR. DOHERTY: Number 11, thank you.

I'm sorry.

THE WITNESS: The published paper cited
this Reference 1l does not describe in any adeguate

any sort of control undertaken.

’.4
8]
. .
O
u
'™

It was an essentially and epidemi

study which reported only effects.

s )

It did not describe the environment 1
of electric fuel parameters.
It did not discuss possible other

environnental problems that could be associated 1

electrical environment in a substation.

So, essentially, we do not know the pre

ot

O

1N

background for -- or the experimental conditions under

which these things are described.

taac
3 F
Secall
o
-
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-
n
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2 Is that a difficulty generally encountered

the Soviet research?
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on the Interagency Advisory
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that published Russ.ian data in this area often .imes does
not have an adegquate description of protocils and that
we, in fact, with groups in the utility are in constant,
until recently, constant communications with the

Russian authors. And, that is one area where the
Interagency Advisory Committee is tiying to lend some
sort of light.

We are actually trying tc exchange sclentist,
putting -=- bringing Russian scientist over here under the
~aboratory conditions and trying to have them reproduce
their results and vice-versa, sending people in the
American scientific community over there to, in luct, look
at the way they are u~ing things.

If I may say one thirg, this is one of the

£ 3
£

areas that we're talking about 1in terms of electric fields|

that the =-- so far the results that have come up have been |

published are, in fact, very sur“le. And, it involves

a great care to make sure that all the facts are in the
actual studies themselves and that even the gquestion of
measuring electrical fields is a very touchy subject in
that depending on what sort of field measurement devices
you use anJi how you use them. The field measurements can
in fact be off by orders of magnitude.

Then, if *ou think yoa have a 25 kV per meter

field in your 'aborat.ory measured oan your instrumenta

ALDERS ON REPORTING COMPANY, INC.
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that perhaps it could be anywhere from 15 to 100

somebody elses instrumentation.

So, part of our committee has been to develop

a4 resear... area -~ research preograw in tne National

Bureau of Standards to calibrate simpl® measurements.

And, so, one of the things that we reguire

of all of our experimenters is that the field be
monitored with one similar calibrated instrument
the experiments are undertaken.

This is what we're trying to do with
Russians, toco.

Q Then the experimental protocols are

first

the

axtremely important then in evaluating the work in this

field. 3
Correct?
A Yecr.
Q Is there developing a fairly uniform

experimental p.otocol for this type of rescarch in the

United States? Is that part of the work or your

Interagency -=-

A Cartainly, there are auspices that the

research that the Interagency Committee, and primarily

through the Department of Energy tra: is one of

S}

main criteria accepting any research program t

n

- -
orXe

protocol has established and agreed upon be
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undertaken.
Q At page 9%a of your testimony, you report on
a study by Dumanskiy, if I am proncuncing that properl
Are you fam:liar with the controls and the
protocol used by Dumanskiy?

. . p _
articular Citation and

A No. Again, this

0

paper did not thoroughly address the issues of protocol.
Ti.2¢, in fact, in our review there were socme points which
were of concern.

I do want tc say in this particular work that
the protoceol, initially, appears to be better than other
studies that we have seen from Russian authors.

But, again, the guestion of electric fields
and measurements and exact fields that the ninal
were baeaing subjected to is a guesticns that we dcan't kxnow,
because of the difference -- the Russian -- primarily
the Russians have a measuring devise which has beer
tested by the National Bureau of Standards which from
model (o model is guite sensitive and even the way you
hold it is extremely sensitive on the order of
submagnitude. Diffenerence even in the way one extends
one hand out versus bringing it close to the body. One
can get a field from one kV per meter to 10 KV per meter,

simply by doing that.

o

]
0
-
it
o
e
n

Q Wwhat types of =-- Let me asl
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Does the report by Dumanskiy identify the
behavioral reactions that he observed in his experiment?

A It's been about six months since I have

reviewed that particular paper. I'm not sure if I can
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answer it.

I don't think I could answer that.

I could look it up, but I'm not sure what sort

of behavior characteristics are. ;
i

Q Do you recollect that Dumanskiy indicated that

the experimental animals returned to normal conditions

or reestablished homeostasis within a few months after

the experiments?
A I can't recall that for Dumanskiy.

Q Mr. Gears, do you observe the same

differertiation between effect and hazard that Dr.

Michaelson observes?

You are familiar with Dr. Michaelson's paper--

his direct testimony =--

A I read it yesterday for the first time ~--

Q At page 8 he discusses the difference between

effects and hazards.

Do you generally observe the same kind of

differentiation in the work that you dc¢?

(5]
tn

A I may, may I read it once more?

' -

L]
o

o1
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it is at page 8, and it is approximately line 5 thrcugh

‘line 13.

A Well, gen=3vally, the first paragraph talks
about or is a description of effects in thec -- my
understanding of what he is saying is that effects do not
necessarily -~ to paraphrase it do not necessarily mean
that they are hazardous.

Now, my general opinion is that, and I have
said this in my testimony, that in general - @ in fact
seeing some effects.

It is my opinion that at this time that the
effects do not appear to be == or to provide or cause a
significant health problems in humans.

I am not sure if continuous study in this

area in more chronic exposures would, in fact, prove in the

long run -- I may have to revise my opinion and call to
fact that they may be detrimental to human health.

Qe But, in any event the effects that_you report
at page 10 of your testimony based on studies that are
cited in Pootnotes 14 and 15, do not conclude that the
effects noted are a hazgrd to the animals involved.

Is that correct?

A At this point they do not appear to be causing

significant health problems in the test animals.

Q Do you recall whether the authors of that

ALDERSON REPORTING COMPANY, INC.

s
o o
S R T




' 7527 |

300 TTH
3 -

s : study, in fact, have said that they observe no hazard in f
i 2 the sense of upsetting the -- permanently upsetting the

3 homeostasis condition of the laboratory animals? |

4 A In the case of the Reference 15, on page 10, %

5 primarily Dr. Phillips' repor%, he is clear on the point %

§ 6 that he calls the effects -- or classifies the effects :

g ? to date that he is finding, perhaps, a description of what i

g 8 is called chronic stimulation. }

g 9 That is his opinion of what possibly could %

é 10 be manifesting itself in some of these areas. E

‘

; n He does rot use the word hazardous. g

; 12 He does not use the word stress. I

5 13 He uses the word chronic stimulatior. i
& 14 They are possibly manifestation of what an

E 15 organism might be showing if you did biochemical E

|

i 16 pavameters like they have ¢ .e in this test of someth“né E

o 17 in a constant state of stimulation. }

1 |

!

!
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Q Is positive stimulation necessarily an
adverse effect?

MR. DOHERTY: Cbjecticon, Ycur Honor.

Counsel has asked a guestion taat's wvague
where he says positive stimulation. I think =~

MR. NEWMAN: I thought that was the term used
by the witness.chronic. 1I'm sorry. Chronic stimulation
was what I meant.

MR. DOHERTY: Well, I withdraw the objection.

THE WITNESS: Would you repeat the --

BY MR. DOHERTY:

e Yes.

Does the term chronic stimulation necessarily
imply adverse effects on the .ealth of the animals
involved.

A In the general overall health of the animals,
there is no evidence that chronic stimulation would be
hazardous to the health of the animals.

o} Also, at page 10, in the first full answer,
you describe some research -- I guess.it is the Battelle
research, again. Check that. It is the research, I
guess, reported in Footnotes 14 and 15.

And, you said, "These effects were found at
field strengths scaled to man of about 4 - 20 kilovolts

per meter.

ALDERSON REPORTING COMPANY. INC.
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How reliable are scaling efforts of that type? |

Do y7ou have a high degree of certainty that

they can be -~ xtrapolated directly to their effects on man? |

A No.

This is ore area, if I may explain, that
needs additional research and is undergoing additional
research.

The actual exposure rates to these animals
are, in fact, on the order of 100 kilovolts per meter
to 130 kilovolts per meter.

But, in fact, because fields are perturbed
by these: okjects that go in them and because the shape
of rats versus the shape of man are substantially
different. When one does actual measurements when
animals or wien man or seales of man are in a
particular environment, one finds that the direct
correlation between the exposure system for a rat at

a 100 kV has to somehow be correlated to the man

exposure rate.

That, in fact, a rat being exposed to 100 kV
per meter may in fact be egquivalent to a man only being
exposed to a much lower field. 0f somewhere around

the 4 to 20 kV per meter.
I provide that range because there is a great

disparity at this point as far as what is the actual

ALDERSON REPORTING COMPARMY, INC.




314

et

300 7Ty STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 564 2345

~

w

v @ N O w »

10
1"

12
13
4
15
16

17

7330
accurate scaling.
So, that, in fact, there is a great uncertainty
f whether four is an adeguate number that may be
entirely too low; or that 20, in fact, may be entirely
too high.
There is at this point no real agreement on

the issue.

Q Thank you.
Mr. Gears, are you aware of the work that ha<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>