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PROCEZDINGS

CUAIIZIAN SKATLLRUP: Will the hearing please ccme

|
3 || to crder?
© ~ |
\ 4 First, there are & few preliminary comments I

£ would like to make.

]

; b 3 3 . . . * -
é ! wumber one, tihe roonm has not ba2en set up wita a

(

? §i pubiic address systen, so that everyboGy is going to Lave to

arder to ba hzarxd

~m
"
i
(v
3
“)
f
i
Q
Pets
e
0]
i
7
'J

| zoise thelr 'mice
< -
9 ll—.

Junber cwo, tiie room, as yo1 can see, is somowhlal

10

.
.
e e ety

11 I more confined than the Lrmory. And we 2re ¢iVARg considerati
8t e RRvmpy, o | a3 W N §oo .
2 TO estaciisiing a no=-sncking rule. If the smcke lLecomes

offensive to the Boarc's ncses, w2 will establish such a

rula. So we are going to try the rule of reason first, and

:
¥
e
.t
——
R~ el

De

n

b

L

3. &c we uvrge you to slow down on smoxing.

1€ see how it ¢

AL
o

e e g

LAA MRS ~ - . - ey ~ ‘:’. - e - g SR » o -y
»JeXe ANe@ & Iew Prelillinary Mactters tirtat we want

1€

€O put intC tie reccrc.

. 17

PR e : Pirsuant to tie Loard order of February 2, the

By 12 hearing is now lLeing held in che Conference Rocm of tle

.

Nethodist Chivreh, Adams and Second Streets, Port

Trinsty

21 Clinton, Guio,

-t ———

. . ——r—————

h ¢ - - - e $ - -~ L -
22 Figass inclaude that in toZay's transcript.
R
a—
. {Tlie Socument follove:)
- e

e ——

@

REe—
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.- =yt I UNITED STATES OF AMERICA

D8/rmsl ATOMIC ENFRGY COMMISSICN

In the matter of

TEE TOLEDD EDISON COMPANY

.
-

‘
AND THE CLEVELAND ELECTRIC ] Docket No. 50-346
$ | ILLUMINATING COUPANY )

~

’
)
{(Daviz-Regse Nuclear Power )
Stats

uth ) )

10

{ ued cn Monday, February 3, 1971, at 19:00 a.m local time,
31
in the Corference Room of the Trinitv Methodise Church, Adams
| j
1 12

13

Py 8 ! ' ATOMIC SAFETY AND LICENSING BOARD
i 4

F _ and 2nd S:tree:, Port Clinton, Ohio.

Scd/ WALTER T. SRALLERUR, Jn

e g \.-.‘-'
{5 Chairman

D ———

6 ji Dated February 2, 1371
i7
18 %

9

20

23

A . ———— ——

25

T . ——

The hearing in the capticned matter will be contin-

PSS ————

B ——

. ———————— -
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CUAIRIAL SKALLLRUP: By order dated 3 February
1271 the Borrd subnitted to the Commission in accordance
with 10 CFR 2.704(c) for referral its denial of the motion of
LIFL to disqualify ce réaln Socard members.

Wwould yeu please include this in the record?
{The document follows:)

'WITED STATZS OF AMERICA

ATOMIC INERCY COMMISSION

In the ma r of )
3
J
THZ TOLEDO 2218035 COHPANY )
A\
and ) -
i :\)Cl:’ﬂt vo, 50-3‘26
THE CLEVELAND BIDCTRI }

ILLU4IN.;. NG £ HPANY

(Davie~-B2ssa Nuclear Power
Station)

el T

B

during the hearing session of 25 Januarv 1971, ntan=
veénor Living in a Finer Environment, Irwin I. Oster, and (Jilliagh

E. Reany moved (Transcrint 1026)fer an order requiring Dr.

Walter liarrisorn JTordan and Dr. Charles Ernest liinters to

‘> . 5 (PO 4 -4 4 .
pursuant te the Hotice of Hearin

(T4 |

~ssued by tha Commissicn or
30 October 1970, No affidavit accompanied the filing of the

notion.

Inasmuch as 10 CFR 2.704(c) of the Commission's

¥

U S —
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requlations concerning disqualification states in part, "The
motion shall be supported by affidavits setting forth the

lleged grounds for disqualificaticn...", the Board gave the
Intervenor the opportunity to provide an affidsvit. subsequent
cn 27 January, 1971 the Intervenor proffered such an affi-

azvit. {(T.1166.)

ot

Cermment regarding the motion wes made in open hearin
on 25 and 27 January 19
1170) , by the Applicant (T. 1182), and by Dr. Jordan and
Dr. Winters (r.1171).

The Tosrd zfter Having considered the motion, the
) ]

memorandur accompanying the motion, the affidavit in support

ofthe moticn, and the arguments thereon, denied the Intervencr'

te the Commissicn for appropriate actien in accorédancse wich
the provisions =€ 10 C?R 2.704(e) of Cemmicssion reguiatious.

httached are ccoplas cf the Intervenor's motion, the

nemorandunm accompanying the moticn, and *he affidavit subnitcted

irn support cof the metion.

Walter T. Skallerup, Jr.
Chairman

Dated: TFebruary 3, 195

f

S SV,



CHAIRMAN SKALLERUP: The Board has not yet

completed its referral to the Appeals Beard in the matter of
suspending acticn by the Director of Regulaticn on the
requested exsmption from th2 Applicant dated 7 January 1571.
Since our last hearing several communications have
come to the bLoard.
Number ongz, from LITL, surmaries of the testinony
of witnessas appearin n behalf FE, nan tiiss
Joan W. Gofman,
San Prancisco, California.
receivec a telephone
comnaunicationa at o f ; n Mrs. Lau, who informs me tiat
Lau has cortain additional complications in his illress
would not bLe able to be hers today.
counsel
for tiie Coalition, who : I 28sing cbligations that
require him to stay in Cleveland this merning, but he hopes
to join us durin afternocn's sessien,
A letter was received from a lady whose name is
Lst:er Deck ci Tolcdo, Ohio. The Board asks that thie be

included in voday's cranscript. and that the original be

sen: te t.e Public Documant Foom.
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(Letter from Isther Bcck'tollows:)
Centlemen:

Yay 1 express rmy disappreoval of yocur discontinuance
cf hearinge bLecause a carpus organization threatened to walk
out. You thereby sacrifice majority welfare for recalcitrant
imnature neoise-maiers =-- frequently with as little knovledce
of nuclecar cangers 2s I poscess at 73 years of age.

have never heard of a uuclear clectric plant

Llovwing up and dareaing cutside property and lives. Las it

On the ozhexr hand, the history of coal-fired steanm
power racorde theousands of deaths and much preperty danage,
particularly steam railrcads ana steam boats.

It scems to me the welfare of the 98 percent
pajority is Leino impaired with 2 percent professional
‘aginners” and wreckers.

™.
0¥ mMany ve

g‘.l

rs I taught high schoel only one-fourth
mile distant from a bLlack-cleoud-belching coal fired steam

|

right, we were immersed in smclke and

)

plant. Yhen the wind wa

gusty smoke stack emissions covered the neigilorhood. Todav's

(v

3

hot~house~plant-taxvayer-supported and humored, live-off-

sonebody else unanbitious srcngers would discrimination

Ly polluticn® and protest, I presume, by

L T &

all progress (if not protest marches and

bricks or bombs) Thank God.

a————
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15 S § Now none of us liked the smoke but most of us were
’ "
Wl glad to pay the pollution price because electric refrigerators,
T ?
B 3 || automatic washers, mancles, irons, toasters, Mocovers, radiocs,
i
a 4 [ record players were cur entertaining and labor saving bonuses =+
: * i ravards just around the corner, NOW UNIVIRSALLY CRJOYED. S
{
6 § Lverytime scme crark postpones your a2pproval or
| i . - - £
7 : enforces mcdifications in Davis Lessy plant. (I own no direct !
. | H
€ || or incirect interest in Cleveland Illuminating nor Toledo :
, :
B i Edison! my and my posterityv's power bills probably increase ;
| :
0 | &t some future date. Or maybe all of us will lose power at a
- i
¢t || future crucial hour for how long no-one ~novs.)
. |
Wi 20 Yeanwhile we don't need all thesz gadgets: air
i3 conditioning, electric razors and tooth ubrushes, humidifiers, |
'
14 electric water hcaters, lawn-mowers, TVs. They aren't |
is recessary -- cert*:.nly they have not brought contentment.
16 | But the great majority demand them.
. i i7 Please proceed, and ignore the kooks who pretend |
??&_ 18 || college maturation endcws them with superior wisdom, IF they |
|
{ : 2 .
19 §| want to go hcme and sulk, COOD RIDDALCE.
20 ‘ I expect you to protect us all from unreasonable !
2i || hazards. Sometimes Marxist~influenced half-educated vouths !
: |
€ 22 i are more dangercus than bhombs and pollution.
) :
23 i I'rcm a2 contented 73-year-old retired high school,
24 || tavpaying tcacher who never accepted relief. ;
& | |
»
R 25 |i /s/ Esther Beck ’
H 2115 Parkwood Avenue |
A |
Tcledo, Ohio i
N : |

H

&
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CH#IRMAN SKALLERUP: Another communication from a
gentleﬁan named David A. Huffman of Columbia Station, Ohio.
We would appreciate this being included the same way.

{The letter follows:)

" February 1, 1971

Mr., Walter Skallerup

Sy
"t
L9
3
H-
L
165

>afety & Licensing Beoard

(w
4]
o
H
7]
|
H
-~

I urge vou to stop the constructicn of the
Lavie-Besse Nuclear Power Tlant near Toledo. I understand
that ics overaticr may pollute Lake I'rie and the surrounding
area with radicactivity.

Sincerely,
| /s/ David A. Luffman

26103 Reyalton Road

£e

Cclumbia Station, Ohio 4

i )

ra
w

BRI

S ——
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CHAIRMAN SKALLERUP: Ancther ccmmunication addresséd
to the Chairman of the Atomic Lnergy Commission dated
Jaruary 25, 1971, from John D. Dingell, lMember of Congress,
frcm the l6th District of Michigan.

I am informed that this communication alreacdy was
includ~* in the Public Document Room.
I will hand it to the Reporter for inclusion in
teday's transcript.

[ ¥% = P te o s LY
{The letter and telegrams fcllow:;

EPEER—

e < o 4

——— . - e e -



CONGRLSS OF THE UNITLD STATLS

LOUSE O RIPRLSEKTMATIVLS

Washington, D. C. 20315

Jaruary 25, 1971

Dr. Clenn T. Seaborq

Chairman

Jtoemic Lnergy Coumission

-

to MEOomic

-

would appraciate receiving a report respondin

points reised in this telegram

(= T e

tter and the teleoram a par
proceeding.
avery qool wish,
fincerely yours,
/8/ John D. Dingell

Member of Congress

Lnclosure

{Caclosure follows:)

HOUEL CI'FICE BUILDING, VWASL., D.

REFLRERCE D2VIS LISSC PLC COCKET INTLRVLILERS
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OUTRAGLD BY PRLQUIST iXTtNDING CONSTRUCTION CXLI'PTION STOP
INTLRVLAERS CONTENTION RELMTE TO STRUCTURES PPOPOSID TC CI
LILLLD UNDER CXENMPTION STOP CLL2R VIOLATIOH OFUS 2TOMIC DNIRG
2C1 STOP CONSIDLRATION OF THIS RLOUNST PRIOR FORMAL LICINSING
TLELATLNE VPLILITY O HEXRING STOP PLOPLLS RIGHTS PRIJULICLL

5700 I

L) |
%
3]
e
V3
"
©
B
{
h
A
-
e
]
'
L
@]
B
b ]
el
“
-
'

COKDUCTED WITH TAIRNELE

rn

™0

3

N
s
l-‘
!
e |
-t
k"#
o
>
’-l
o
G
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-
-
S
tn
i

TY EALL BOWLING CREEN STIL UNIVIRSI

CHATRMAAN SKALLLRUP: The Boaxd would appreciate

Y

v
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CHAIRMAN SKALLERUP: 1In the course of ocur

coaference, several matters were discussed. One related to

the witnesses of LIFT and Mrs. Dleicher will have some

comments to make on that. Ancther referred *¢o rebuttal, which

is going to be offered by the Atomic Energy Commission Staff.

L

Third, rebuttal to be offered Ly the

>

£ I -
celicant,

how to accommodatz Mr. Lau. A suggestion was mada, and I

Taised the suggestion receatly on the phone witha ir. Lau,

that the Board, ta2 recorder, counsel and appropriate witnssses

go fo his heme, s> that he would e able te
cross—-examination and no= have to ccre in here r., La
sa.d that he was geoing to sece "1is doctor a< 11:10 today
ana tht he would know at 1Z:20 today whether he would Le here
this afterncon or whether we would be aple to oo to his
hone.,

€0 that is how it stands with respect %o Mr. Lau
at the rmonernt, tirs. Sleicher, would yvou comment on the

pregent posture of the case as far as LIPE's witnesses are
concerned,
MRS. Z2LEICHER: This morning we had scheduled onre

vitness, Miss Dorouthy Cude, to appear on behalf of LIFE with

dizect testimeny. MNise Gude has informed us that she woulc
~e able to Zpp2ar. jowever, turen checking with her

-

n Michigan she was informecd

b

superiors in the school sys:em

she would not be civen permission to be absent from hker class

s
)

i
|
!
¥
{
4
|
:
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1 ? today and therefore she will not be here today, and the
2 E implication was that she should not intend to be absent at any
3 time for the hearing’s here and therefore we now rest

cur direct case, except fcr the possible submission of furtner

exhibits.

wn
R~ e

CHAIRMAN SKALLERUP: And you received a comnuni-

£

caticn from Dr.

e ot S —" "

A RS, BLEICHEER: I received this morning, when I
9 f arrived at the hearing, a written communication from Dr. O:terx
4 ﬁ in which he withdrawe as a party to thiszs case.
!
G : CEAIRIAN SXALIERUP. The Bosrd is in receipt of
11
:f ! a document which was “elivared from Dr. Oster which I heiiave

v may be -~ lrs., Bleicher, let's compare this. Do ycu lhizve

= letter from nim or the statemant?

P b gt T

—r——— - < ——— ——_v-

4 vy - Lo 5 b ke ff @b & & *edcs
- R5. BLEICHEER: I have a statenent.
15 |
| = . on . v - > - e -
j \oasadd 2\a' sl a:q s:\;-...t.«?‘kr;‘ . 1 I .‘.n rL“C‘:LPt & “ le o o Yy
1€ 1§
i
¥ 3 - T 3 e o= . ] — -
‘ addres.ad to me, dated Februvary 8, 1971, frow Dr. Oster. I
)

L will read i: and ask that it be placed in the reccrd, "Today

,
2
'R
iy
b
L]
"
o |

I would have very nuch preferred Lo have presents
18

i person. Unfortunztely, and quite ironically eight hours cof
29 i

i
i  clagses, two committee meetings and the re-installation of our
]

a1 ':
i repaired X-vay machine, all scheduled for today, lezve re
= 22
: I little time for anvihing else (ever assuming a l2-hour
. 23 |

working day,. As you will see from the enclcsed statement,
24

there is probably not much peint in my being present here-

afserxr.”

0 it (ariome S i S St

——— - S

i ————— - ————————— s — Y



s

10

il

12

13

14

15

i6

17

20

21

22

23

25

e —

T p——

1609

"However, if you should wish tc have anything .lari-
£i2d further, please telophone me it 419-372-2631,"
* "I have left instruction: that I should be callied
ouz of class or the conference tcday ‘f need pe. Th.nk you
and with gocd wishes, I remain sincerely yours. Irwin I.

Osczer."”

i
©

't

There is a postscript. "The tell the hearings
thus far takten in terms of my health is someching wvhich I am
only alluding to for yeur own informatizn." I gather Dr.
Oster intended t.at the statemanc be received as a limitad

appearancs.

o
4]

S. BPLEICHER: I have rno indicaticn from Dr. Oster
of how he intended this statement to L2 receivaed or whether
he intended it ko be presentad on the record or any other
communication ebout its purpese.

CHAIPRIFAN SRRALLERUP: Have you receivad
Dr. Ceter's statement?

iR. CHARNOFF: I did, Mr. Chairman. I think it is
tha kind of statement that nieds tc be put on the record

becausze it suggests scmewhat of a change of view by Dr.

Oster with respect “o *his case. think it would be well to
have read into the record the statement bv Dr. Oster. It

"
[ &7
=t

L]

al.egedliy iz 2 statement, it is headed "Statemant by Irwin
Os.er to be presented to the licensing bozard on February

€, 1971." Copies were given to me, and I assume to the other

R ——

e ————— —————— - ——— ] ——_— 3 - At W - = < 1

e e ———— ————
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rarties. I think it would be well tc put this statement
into the record. It endorses the recommendations of the
Regulatory Staff concerning the Davis-Bessze plant. And I
think considering all of the publicity that has

heretofore been given to Dr. Oster's views, it would be weil
ani yreasonable to put this statement into %this public
recorad.

CHAIRMIN SKEILLERUP: The ZSoayrd haan't had zan

1
o

oprortunity to re his statement, but why don't you give us

"iR. ENGELHARDT: My, Chairman, the Regulatory Staf
has received a2 copy of the statement by Dr. Oster. I believe
it would be appropriate, in view of the fact that Dr. Oster

is :iparty to this procseding, that this statement

be nade a part of the record as his statemsnt, to incdicais what

his gituation is currently with recard %o his continuing
with thisz case

To that extent, since he is a party to this
proceeding, I believe that his situeticn ard his statement is
souewhat differeat from that of a limited appearance and it

presumsbly would set the racord straight as to vhether he in-

+

tends te continue or wny he may not elect to continue with

nic partiecipotion as & party in this proceeding.

t

Bt e S———————— >
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CHAIRINAN SKALLERUP: The Board will go off the

record for a new minutes --
IIRS, BLEICHLR. ‘ay I make one statement here?

# CLEAIRMAN SKALL RUP: Please.

'a ] NRE, BLLICKER: I suggest that since the letter
6 ! fram Dr. Oster says if ‘‘here is any need for further cl rifica-~|
7 tion we call him, we cculd call him ané ask whether he intended}
i
8 | for it tc be in the record or whether he wanced this as a !

9 || perscnal cormunication o members of the Board. i

y

[

10 ¥R. CHARNQFD: It

"vl
4]

hardly perscnal, Mr, Chairman, |

-

1 if it was disztributed to the other parties.

o 12 , {'P¥, BLEICHER: It was not, however, distributed

13 to the puklic.

B 5 g CHAIRFAN SKALLERUP: But this is public business. |
15 || We will recac the statement at this time, !
! '
1"
16 ve would appreciate the opportunity of consulting ’

17 with counsel,

(Bench conference.)

19 CHAIRMAN SKALLEPUP: The Board has examined tne

@

written and sworn statement of Dr. Cster and ae we discussed

RER—

with counsel it is ocur view that it not be econsidered ae

e e o — . ———— a— e

22 evidence in the case but that it be consicered as a basis for
23 jj br. Oster's action in withdérawving from the cese. 3
3 i
i . L
2a 1 Inasmuch as the very substance of the statement, !

2s plus the fact that it has been sworn to and that copies were

'
!
- '
3
z
T TN
B TS § LAk gt
: \C -"’;;v
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-

91?53 +o nthar parties in the proceeding it appears to us it
was Dr. Oster's intention that the matter Le publicly dis-
closed.,

2ccordingly at this time it will be read into the
record. At the conclusion of thac I would reqguest that a
cory of Dr. Oster's letter and the original of his statement
be referred to the Public Document Room.

*Statemant by Irwin I, Oster to b

@

precsented to
the U, S. itomic Safety and Licensing Boaxd on February 2,
1671.

"Fer the past two weeks I have been attempting to
reessess .y position in regard to the Hearings on the
Davis~Desse Nuclear Power Plant, Although at times I had
consicered cdiscussing aspects of the situation with menbers
cf the Reculatory Stz

£ and/or the Commission, prudence

-~

dictetecd otlerwise lest some ulterior motive(s) should be
read into my decision. I realize that attempts will be made

to "Eind" reasons other than the centrzl one which I will

as

bt

present and I can c¢nly urge everyone consaerned -{as wel
those only rdildly interested) to accept my explanacion at
face value. Tt will scon become apparent that the following

has nct been calculated to> please but racher to be cbizctive

-

ne. realistic, It represents the result of sone very ser.lous

deliberations and wes ncot arrived at easily.

"I would be remices in not pointincg out that ny
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failure to be present during most of the sessions during the
week of January 25th was-prompted not only by a very heavy load

of comnmitments to varicus teaching and research responsibi;itieT

i - ; .
| but by the leginnings of the above-mentioned reappraisal of
il - : $ the situation. I will now attempt to describe my present ,
o R o |
= :
: 6 positiecn. |
4 7 *As some of you may remember I had become crawn into
;,e?i“.“
3 ,the present contrcversy because I had thought that the utility
: 9 in question was engaged in an attempt to deny the peotential
N fer danger inherent in the utilizzation of radiation end they
10 : X
A -
s 1 in turn believed that such concern should net necessarily e
N et
o'y i2 expressed bv a ceneticist, Be that as it may, and in snite
19, of a deczee of bitterness which has develcped on &ll sides and
i
14 || which I weould sconer forget, we now find ourselves as Inter- !
F i l}
2 18 || veners at the current learincs. |
16 5 "Needless to say, certain discrete events of the
5 |
e 4 17 past several wesiis have plaved a significant role in influc ncLng
vy {
S 8 my line of thinking; however, these should only be regérdad
SN
* 18 ” as contributory rather than direct causes. The sericusness
4 : 20 with which the AEC Reculatory Staff headed Ly Mr. Thomas |
‘ 21 i Englehardt has considered all the issues raised and the care :
i
22 ‘ which the EBoaré chaired by Mr. '"alter Skallerup has sought !
; 2 ! to holé o fair 2ad just hearing (as exemplified by the deci- |
. | f
24 | gich on the applicant's reguect for a temporary construction
25 ! permit) are amongst many of the cther things which have

i
(A E

¥

‘
e s rR—

3 ,?Qr; e _;;
Sre
S
ML N
?: o
k.

*




impressed me. Moreover, when it became apparent that
bt.'Dean Parker, a long-time scientific colleague¢, who inci-
dentally also happens to work with fruit flies like myself,
ancd I would find curselves at seemingly opposite ends of the
sciencific spectrum,my decision to withdraw as an Intervener
from this Hcaring acnd as a fuvture witness for the Llcyd
Study Group began to be formed.
"Since views on the bicvlogical effects of ionizing
S. Monic Energy Commission
with
can be
e of the major
nese learings, namely, whether the benefits to be derived
from the proposed plant outwe no
matter ho
view, my
of the sitvation. thile 1 - n one life
sacred and has no price, it has become painfully cbvicus to me
that this svaluation must be resolved on cother than purely
scientific ¢grounds by scciety as a whole, aind nct

or a grouap of individuals, no matter how sincere and intense

their feelings mayv be.
"In view of thie linec of reascning it necessarily

follows that I shoul > the recommendations of tl

Regulatory Staff concerning the proposed application for a
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construction permit as being entirely consistent with what
has transpired up to now in these Hearings. I have become

coenvinced that the present plant will be built in cenformity

with the majority of society's current views on life and
living.
Fespectfully Submitted
/s/ Irwin I. Oster
Irwin i. Cster
Powling Creen, Ohio
February 8, 1371
State of Chio

February 6, 1371

Subscribed and sworn te before me this eighth day of

Februarv, 1971.

/8/ Mazogdelena Y, Baker

Hotary Publie"

B ——

S——
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constructioa permit as being entirely consistent with what

has traaspired up to now in these hearings. I have become

2 convinced that the present plant will be built in conformity

with the majority of society's current vie.s on life and

7 W
i

5 living.

6 ‘ Respectfully Submitcted :
7 ' /s8/ Irwin I. Oster |
2 ! Irwin I. Cster E
B Bowling Green, Ohio

w Februarv 8, 1571

1 State of Chio

i2

9 i 13
C 3
2

o .

County of Vood February 8, 1971

Suliscribed and sworn to before me this eighth day of

i
t
S

February, 1971.

v e ———
e ————— - g

1§ | Magdelena Y. Baker, Notary Public :
!
16 ! Wood County, Chio
!
17 i Iy Commisgion Expires February 26, 1973. |
Y
9{ . !
: 18 /s8/ Magdelena Y. Raker
);_"
1o Notary Public*
end 3
20 : {
21




1616

;;;$§? j;:% ' CHAIRMAN SKALLERUP: I!rs. Bleicher, have you any
1. 2 ! comment to nake with respect to Dr. Cofman appearing as a
‘ » 3 | witness?
@ : 4 MRS. BLEICHER: .:'.s we indicated in ocur list of
| s witnesses which was presented to the Board and to the othar

[ parties previously, Dr. Gofman had informed us he would

7 appear as a witness in the.e hearings.

e have rrceived from Dr. Gefaan written statenents.

0
S —

Howevar, he has indicated to us that he will not be able to

10 ” appear personally. e would liks his written statements

o me—

1 to be incorporated into the record. He would be available

12 for cross-examination by deposition, but he cannot come from

i - 13
3 f. !), '

i4

Califomia <o be here at this time.

- CHAIRMAN SEALLERUP: Are you moving that Dr.

:;%
-
. ’ p-." ! T .i v L 4/ ¥ .
= K A 4 » =
. e + N
e . A —————— . ——— .

Goman's summary e admitted in evidence?

15
6 | IIRS. BLIICHER: Yes, I am,
7 CEAIRIIAN SIALLIERUP: Has the Applicant any cocmnment?

{IR. CHARNGCFF: Yes, lr. Chairman. I am puz=zled

19 by the guestion that was asked of !Mrs. Bleicher and her

n

20 answar, because it was just & short while age I understood

LITE to say it rested its direct case.

liow on the spacilic guastion 2f moving that this

-

r
N

0

 as

s

it

W

{

e

(0

»y

Dr. Gofman be introduced into evidence,

W

diicant would obhject. We have delayed the hearings

from the last phase of the hearings to this phase of the

-
.

B e ———— e

B o —— e

U ———
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hearings so that LIFE would have an opporiunity to present

for the second time summaries of the testimony of its
witnesses, so that the Staff then would have an opportunity
to prepare its cross and rebuttal.

Ve find ourselves here at a hearing again with

no direct witnesses, nunber one.

wo, these hearings reqguire that testimony,
it is offered, al : subiject to cross-examination.
cross-examination not conductad here today necessarily
neens delay. It would also require opportunity for further

rebuttal.

7.gain we would be tallking abcut further delay.
“herelore it would be cbjectionable to have the

stztements by Or. Gofman offered as evidence in this

proceeding.




i61e

MR. ENGELHARDT: Mr. Chairman, on behalf of the

Regulatory Staff, I must register our opposition to this

'?;?:]i, S motion, if adcpted by the Board, would not give the Regulatory |
@ 4 Sturf any copportunity to conduct any meaningful cross- !
& 5 exzination of this w;tness. Tc recuire the Regulatory

) : 6 Staff or any other party in this proceeding to seek out tais
!

7‘ witness in come remote part or the country at great expense
8 anc effort to conduct cross-eramination in some other iozale E
i

Se€las tg

3
L]

entirely unrcasonable in the circumstances of

3
14

.

w
—
)

13
10 ! this proceeding, and for these reascns we would be oppsed ,
| . :
7 g8 ! to the inclusion of Dr. Gofman's testimony in the transcript f
b of this proceadingy.
12 I o .
: - " {
> 12 u CHAIRMAN SKALLERUI: The Board wiil go off the i
g ’
: |
3 ad | record, :
o i ? (Piscussion off thz rcoerd.)
< i
i iy B et vabs .
2 | S ALRMAY SFALLERUP: wWill the hearing come to i
] |
i1 order?
17 | ) 2
i ) AP : . . - !
i o ! {i¥3. Bieacier, the Bcard hias conziderad youx i
o ey i 1
e : : S ;
I i motion and the arjurent:s that have been made on & 45
!
f .
S i It ic our view that the statesment of Dr. Gofman |
| i
2‘i not be received as evidence. lowever, inasnuch as the 3oard |
i
i . ¥ . g |
- beligves 1t3 function is to Include statements offered by |
- l 1
! el . : : X |
( ) # ~30Lted appearances as well as by witness for parties to the ;
-~ ? ~
- ' » - . .
’4 ? prozeeding, we will Include Dr. Gofman's statement in the
s f
f
Qg’ 285 r traascript of the proceeding, this being in large part

A 3
P .
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Decause we zve trying to develop as complete a case as we
can with respect to the challenge to Part 20. And for the
convenience of representatives of the Commission, we believe
it should be included in the transcript.

I'R. CHARNOFF: Mr. Chairman, I would have to

cbject to the statement that you have just made on the ;i
bascis that, number one, I think that the concept of limited i
appearances is- <o afford persons in the locality an opportunity
to make statements with regard to the proposed plant that

.

may or may rot affect them. I don't think that these heariags

ct

have been sct u

L (‘

¢ be the raceptacle for letters and telegyranms!
from 2.l parts of the country or the universe, for that matter., |

|

‘

|

But wmore specifically, the way you stated that, you said l
|

that in terms of the issue of Part 20 you want as cowplete

I
5 a recorc as possible. I think that we cannct fail to 5
i! !
‘, Il . - - - - - Ry & 1 - -

16 § digtinguish Letween material which ie introduced cn an !
4 ]
! = . . ; AP TR P :
17 evidan iary basis and limited appearances. “he iimited i
- i
f
» s appearances are not the means for introducing material into {
gy i ‘
s the recoxd for the purpcse of producing a record as complet ;
pe | as possible for determining an evideatiary matter. |
]
: A lcecordingly, I would object first to it being |
i l
- ! introduced &s a limited appearance, because I think that is g
;L"'_f‘ ‘ ]
(J) s ﬁ out of crier. L :

a ind, secondly, I would submit to you that if it

- | i8 aumitted as & limited appearance, it is not for the
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purpose of making this record as complete as possible with

regard to the Part 20 proceeding.

.

I’'R. ENGILHARDT: Mr. Chairman,

for the Applicant views with recard to this matter. I too

am concerned as tc the use of this type of inJormation

this proceeding.

we have so far admitted a statement by Cr. Liaus

F | - ) TR g & dn o - e ’ T 3}
rPauling, now this statsment oy Gofman whose

anc

were identified as limized appearances.

1 don’t Lalieve, as counsel for the Agplicoent
has stated, that the inteat of a lirited appearaance was o
solicit comments from 2 brocad spectrum of the cenvenient
public, but was to ba linited Lo these pecple who would be

more directly involved or concerned with the particular

~)ro (S Deies * 41
stetaments in this record with the prefazory
the Chairman has nade with regard to st

statement cculd be interpreted by some as requiring the

o
i
e
<
o

Steff to precent or the Applicent present an affim

detense -~- I should szy a defense -~ of the allegations
an¢. contentiones made by Dr. Gofman and possibly Dr. Pavling
in these stoterants. This is nct the way tliat we read tie
Coranission’'s rules with regard to the case that must be

I must share counsel‘i

. . — e T—————

S
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It would be our position that these statements
by Drs. Pauling and Gofman are not evidentiary in nature,
which the Board has certainly recognized, and they would noﬁ
have to be dealt with in any evidentiary way by the Staff
with respect to the challenge of 10 CFR Fart 20. The only
extent to wiich they could be dealt with, as we see it, would
De in the same vein as we would deal with the limited appearanc
chat were made earlier in this proceeding, and that is in
sone supplemental material that we may prepare later to deal
with any juestioans that they may have raised in these
statemants.

lie are not preparad to €o that, we have not
prepared that sort of information with regard to these
statements, since we were not anticipating that this was the
desire of the Board,

Oor any requirement con us.

S50 that we share the concern of the XZpplicant’s

counsel t0 the use to be given of statements such as

as
Dr. Pauling and Dr. Cofman, because we may £ind in this pro-
saeding that there will be cther efforts made to introduce,
by this back door route, ctaterente of cother individuals
over whom we have no control and no opportunity to test the

va¢idity of their but there and the

W

tatenents, they are,

th

(

posgibility they would be used in an influence in any

3]

decision that may be nmade with respect to this application

is always, zhat specter is hanging over our heads.
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So I think it should be clear tht as far as we
are concerned at least, that our position is that we do not
c§nsidor these statements of Drs. Pauling and Gofman to be
appropriate for limited appearances, and we de not feel that
they ghould be made anv part of this record that could be
evan implied that is being subject to rebuttal by either
Applicant or Staff.

CHALRON SXALLERUP: ould you separate your

comment? Is your prsitien that it should not be recaived
as & limited appearance period? Or it should not bhe received
itel appearance fer certain purpcoses?

Y“R. ENGELHAFDT: I don't believe it should be
received as 2 limited appearance under the Commissions Fules
of Practice.

MPS. ELEICHER: Mr. Chairman, as I undarstand &L,
what the Chairman is propesing to do is something sanctionad
by Section 2.715A of 10 CFR in which it sctates and I quote,

"2 person who is not a party may in the discretion of the

rresiding officer be permitted to make a limited appearanca
by making cral or written statement of his position on the

issues within such limits and on such conditions as may be

fixed by the presiding officey. But there is netking in

that that indicates that the person must be rrom the area
as Mr. Charnoff would have us believe. There is no geographic

recquirement that he live within a certain nunber of miles.
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And it also says that he can state his position on the
issues. And this is one of the issues in the proceeding, and
I think that the Chairman has indicated they will take it
on the basis of a limited appearanca, not cn the basis of
evidence fcr LIFE. And we have to rely on the Chairman and
on the Eosrd being able to make these discrimirnztions.

MR, CEARNOFP: Mr. Chairman, firstof all Dr.
Goiman has nol requested that this be Iintroduced as a
lirdited appearance statement.,

MRS, BLEICHER: Excuse me, Dr. Gofman has

IR. CHARNOFF: "e never heard that request until
just this morning.
Secondly, I wculd refer the Board ftr Saction

3(b)8 of Part 2, the zppendix to Part 2. "Boards have con-

sicerable discretion as to the mannar in which they ;crcﬂmoiate?

S———

the conduct of the hearing to local public interest and tae |
desires of local citizens to be heard.
"Particularly in cases where it is svident

that there is local concern as to the salfety of the propesed

plant, the Board should so conduct *he hcaring as tc give approk

priate cpportunity for local citizens to express their vievs
while at the same time protectinrg the legal intaerests of gil
parties and the public interest in an orderly ané efficient

licensing process."
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These hearings are not receptacles for letters from
all over the country from people who are perhaps interested
in the matters on a seneric basia,

CHAIRMAN SKALLERUP: You endad the quote?

MR. CHARNOF?: Yes, sir.

CHAIRMAN SKALLERUP: Would you advise us when
vou ended tha quota?

MR. CHARNOFF: I ended it after "an orderly and
efficient licensing process."

I'R. ENGIELHARDT: Mr. Chairman, that is on
paze 35 of the consolida%ed regulatio s, beginning ot the
bottom of the firsit column and extending to the top of the midql
cclumn,

CHATRMAN SKALLERUP: Would you procasd?

MR, CHARNOFF: I ended my s:i2tement, eir,

CHAIRMAN SRALLERUP: We will take a l0-minute Lreak.

(Recaas.)

CHATRMAN SKALLERUP: The Board has censidered the
arguments ée to whether Dr. Cofman's statement should be
received ar a limi<ed appearance or not. As ti.e ilzgal
member of the Board, I would like to state that I think
trere was zn unfortunate choi o€ lancuage which might be 5

g8 the Boardis view

’l-

congidered migleading., However, it
that this re admitted as 2 limtied appezrance. And we

reiterate that it will not be considered ag evidence in the
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piocoodinq. By not admitting it as evidence, we believe
that we hae protected the legal rights of other parties in
the proceeding.

MRS. BLEICHER: I would like to make one
correction on the ccpies that you have, ir. Chairman. It
should have after the words "John W. Gofman®, it should
say "And Arthur R. Tamplin® on jour copies. Wa will submit
this to the recorder l:ter.

(br. Gofrman's statement follows:)
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INFERENTIAL STATE!MENTS ABOUT 10 CFR PART 20

In the ccurse of my some 23 years of work in this
area of rescarch I have independently along with other
ecientists continously reviewed the Atomic Cnergy SOmmissioq's
“Stancdards for Portection Against Radiation" (10 CFR Part 20)
with the view toward constantly offering reconmendations
to the Atemic Energy Commission and cthers for revising these
Raciation Standards to comport with not only the most curreat
scientific information but also to revise sald Standards
so that they adsguately protect the hoalth and welfare of
man and his environment as is reguired by the Atomic EZnergy
Act.,

As a result of nmy inte:x:ive research in this area,
I have been conviaced since 1964 that the Radiation Standar
in 10 CI'R Part 20 currantly in force have no scientific
basis Zor support. Since 1264 I have along with cchers
continuved and increased my efforts of the étudyiag of this
area and I currencly hold the same belief and opiniecn as to
the unavailability of scientific support for the .wurrent
Radiation St:andards. In addition, as a2 direct result cf ny
studies over the last five years, I am more convinced now
and it is my axpert opinion that the Radiation Standards in
force do no: inhibit or prevent danger to man and his
environmant but rather contribute to the promotion of danger.

iy research in this arca has included net only a

—————
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constant review and interpretation of the work of others in
the field of radiation research but also includes numerous
laboratory studies dor.e by me and ny colleagues at the

University of California, both with respect to my nrofessicnal

5 Quties and with respect to Atomic Energy Commission grants. f
These laborztory studies have included testing the effect

of radiatior doses on living tissues and cell cultures of

, ‘
g | huran beinge.
che radiation hazard has rcecently become appreciated

10 to be far grezcer both with respect to cancer and leukemia

41 | Ticks, as well as with respect to the even larger hazard of
12 genetic digcrders, including the major killing disease of i
é;’fif 13 our society, corcnary heart disease. My opinion, based i
-
Ty o 14 || upen many ycars of research and study bf mine and wy colleagues,
a 5 H is that if <he everage «llowable peémitted avnosure by the é
16 i current Atcnic Energy Commission's Radiaticn Stancards were
; 17 raazhed by +he United States population there wculd result:
" ' iA. 32,000 extra cancer plus leukemiz daths
' annually. '
20 B. 150,000 to 1-1/2 million extra genetic death
21 anazally.
.l? 22 | 2. A 5 percznt to a 50 percent sincrezs2 in mental '
|
.k“> 23 h disgcasss like schizophrenia, our major mental disorder.
24 i Ydy opinion is based upon the effects of tle emissioﬂ
Sgb 25 of radiation up to allowable standards permitted by the current
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Radiation Standards of the Atomic Energy Commission which

govern the emission of radiation and radicactivity from any
source which creates nuclear fission for peacetime uses.
Therafore these adverse effects can be related to any
given scurce or facility which has or will have authority
from the Atomic Energy Cormission to emi: radiation vp to

the limit of the current Atomic Energy Commiscion Radiation

Standards in 10 CPR Part 20.

The Ftandards {or the Prciection Avainst Radia=‘on

are also unzcientific and illegal even if one aszumes that

they are based upon a safe dose of radiaczion. ™is is Secause
the Radiaticn ftandards in 10 CFR Part 20 do not take intce
account 2.1 manner and ways which sources of radiation

could be taken or transmitted to man (pathways) so that

[

1A

any monlitoring system set up at a facility which emit

-~

- -~ '

radiation could not pessibly determine with any degre

©®

accuracy whether cr not tihe 2ssuned safe dose of radiation !

allowable to man under the current Radiation Standards has i
been exczeded. This is becausa the Radiation Standards are |

not o constructed to trace the endissions of radiation £from

a particular facility tc man through all of the pathways.

The following are cxamples of pathways which are not at zll

A,

Stancderds: !

e rLrr e Yyey ¥ Dadiad
CONILC2YX3Ea DY e Radiat.

n
&

{a} The Radiation Standards ellow the radicnuclide

Cs-137 (Cesium=137) to be emitted in water at a particular

-
/
-
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concentration. What is not considered is the fact that fish
in fresh waters can concentrate this Cs-137 one thousand-fold
into its flesh. srefore, while the drinking of two liters
of water micht not . .zult in exceeding the Radiation
Gtandards, ¢+ sating of fish flesh so affected by nuclear
facility can result in a gross exceeding of the Radiation

- Standards assumed safe dose.

o (b} The Radiation Standearde allow the emissicn of

q Cs~137 into air frem stacks from nuclear facilities. The

30 || Prosumption inherent in the Radiation Standards is that the

er—— e =

1" ascumed safe dose will not be excseded if a person breathes

12 such air. GLowever, the Radiatien Standarsds do not take

@ | 13 inte account the fact that Cs-137 is well known to fall out

[ = 14 N or precipitate on land in any down win2 region. As a result
15 of the depo:ziticn of such Cs=-137 upon crops 2nd the foraging
16 of such regione by cows, for example, Cs-137 will find itself

~ 17 in milk procuced by such cows. Drinking of reasonable

quantities cf such milk by humans in such regions or milk

X 15
= transported frem such regions tc other regione, can and will
2 l result in a gross exceeding of the assumed safe dose in
z; persons c€rirking such milk even though the Cs-137 content of
o - the cir mects tha so-called allcwable Radiation Standards.
(/' - 3 Fowerfrl and worldwide evidence irdicates, and it
.
2 : is my opinion, that the nezards of radiation to children
ég; 25 ! exceeds greatly that to adults and therefore children ¢rinking
|
|
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such nilk are even in greater danger as a result of such

cohccntraticns of radionuclides into their milk supply.

This is synergistically complicated by the fact
that the Radiaticn Standards relate the assumed safe dose
to the average human adult, whereas the tolerance to radiation
dcsages Ly children, fetusa2e and therefore pregnant women, is
anywihers from 10 to 100 (imes less than the average human
adult, Accoxdingly, even if there was an assuned safe dose
fcr adults the Radiaticn fStandards Jdo nout take inte accourt

the variety of such tolerances in other thar the normal

average adult.

(c) The Standards do not take in+c account
concentrations of other radionuclides which by vii..e of all
available pathways could reach man and give him an excessive

dose of radliation over and above the assumed

Other examprlee of suvch radionuclidas 2; Sr-

Sr-20, Sb-125 (Artimony) and others.

{d) Finally, the ;cssible bLiochemical con-~
centration process2s are not even known for a variety of
redionueclides which are or can be ¢mitted €rom nuclear

fecilities. Accordingly, iv is my opinion that the

Redlation ftandards arc scientifi cally deficient in that
a:zune thsy teke into sccount all sved table scientific
information, but as a mattar of science and logic they do

net.,
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It is my opinion that the failure to take into
account these pathways make it possible for man to receive
from 100 tc 1,000 times the assumed safe dose of radiation
set forth by the Atomic Energy Commissioa Radiztion Standa-ds.

it. The Atomic Energy Commission Radiation
Standarcs are also scientifically deficient in deternining
waether or not man can receive the assuned safe dose cf
raciaticn since available sources of radiation., other than
theose licenzed by the Atonic Erergy Tomnission, z2re excliuded
from ccnsidératisn. Thus at least ﬁke following additional
souices of radizt.on which man is daily subjected to are
excluded from any computaticn of the assumed safe cose of
raciation. fome of these sources of radiation are:

{a) radiation from all medical and dental sources;

(b} accumulations of radicactivity in water and
air from sourcas other than & specific facility under
consi-ieraticn;

(e) accumulations of radiation from all of a
Given categcry of facilities which smit radiation:; and

{d) <differences in tclerance of human beings to
be able to react safely to any level of radistion cdose.

It is, therefore, nmy opinion that it is scienci-
fically and logically impossible, pursuant to the current
radiation s:tzndavrds, to prevent man from receiving radiation

in excess of the aszumed safe dose because the Radiation

VDU U
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Standards permit a given allowable dose but exclude from

consideration other known sources of radiation.
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CHAIRMAN SKALLERUP: Mr. Charnoff, are you ready
to proceed with rebuttal?

MR. CHARNOFF: Yes we are, sir. For purposes
of the rebuttal, I will address a number of questions %o
Mr. Fogo, Mr, Little and Dr. Goldman. And what I should like
to do is to address before lunch the guesticiis to Mr. Roe
and Mr. Little., And I would like to ask Dr. Geldman to
present a coupy of his written rebuttal which is in the form
of & serieg of quegtions and answers. And it is essentially
whqt wa will ask Dr. Goléman after lunch, I wouléd asi him
to present a copy ©of that document to Mrs. Stebbins and to
Mrs. Bleicher and !Mr. Engelhardt, so that they mezy have that
available to them for their review.

MRS, BLEICHER: I think the record should pechaps
show that this morning in the attorney's cainferecnce
we discussed the matter of my request on behalf of LIFE
that copias cof the rebuttzl be made availahle ¢o us sc
that we would hava an cpportunity to review them for purposas
of ceveloping cuvr cross examinaticn, and at that time
Mr. Charnoff did indicate tc m2 th& he had zome of tha
rebuttal prepared in written form, including !ir, Goldman's
ée: timorv,

CRATRMEN SRALLERUF: And that youwuld be
provided time with respect to the others to prepare?

MRS. BLEICHER: That is correct.




i0

11

13

14

15

16

7

21

22

24

e —— o S —— . e e

1634
MR. ENGELHARDT: Mr. Chairnan. while we are on

this subject, if it is appropriate, I would like to identify
the prepared testimony of the Regqulatory Staff in rebuttal to
thé direct case of the Intervenors, which we have available
now and which I woﬁld like to give t2 counsel for Int2rvenor
LIFLC nad will 71lso give o counsel for tha Coalition

when he arrives this afterncon or I can give it to lMrs.
Stekbins.

. am going ©o givz copies of the testimony of
lester Rogers, copies of z report entitlad "Bvaluation of
the Possibla Causal Relationship Between Fallout Deposition
of Strontiw=-9%0 and Infant =nd Fetal Mortality Trends,"”
which was praparad by 2dith Elsna Thompkins, and will forn

a significant rortion of har testimony which will be given

- would also like to give to the Intervenors a
copy ©of a document entitled "A Critical Review of Infant
Mortality and Nuclear Power Generation,"” by E. J. Sternglass,
which waz prepared by A. K. Davis and Bernd Kahn. Thase
four individuals I have identified will b2 available to
prasent the.r testimony in pa2rson when the rebuttal testimony
of the staf’ is presentad.

Feanwnile, I am going to ask Mz, Wellig to give
to Mrs. Ble.zsaer 2opias of thaese three documents that 1

have identiified. We will make available similar copies to the

P———
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Coalition, to the Applicant and to the Board members

when we have assembled a few more copies.
CHAIRMAN SKALLERUP: IHave ycu any reascns for not
providing the Board with copies of Dr. Goldman'‘s testimeny?
MR. CEARNOFF: You tempt mc with that quasticn,
Mr. Chairman, but we woull be pleaszed tc have Dr. Goldman !

haad it to you.

CHAITMAN SKALLERU?: Mr. Charnoff, have you naned

all of tie rebuttal witnesses you intend to call in the course
of your reb.ttal?

fR. CHARNOFF: Yes, sir.

CEAIRMAN SKALLERUP: Kave you, Mr. BEnglehzardt,

identified all of the witnesses you intend to call in the

course of your rebuttal?

[f not, weuld vou susplement the list of witnesses.

MR. ENGLEXARDT: In adcditizsn to the withesses

whoca “<estirony :or basic testimony that I have alreacy

-

PUE——

distributed and identified, we will have the follcwing

witnesges: Dr. Paul Tompking, Acting Dirsctor of Criteria

anl Standaris of the Radiction O0ffice, Eanvironmental Pro-

taction Ageasy, COr. Daniel Nelson, Assistant Director,

- —————— .

Ecsloglzal Science Divisicn, Cak Ridge Nstional Laboratory,
Dr. Marvin Geldman, Radickiology Laboratory, Univereity of

California a2t Dgvis, Dr. Willian Bibk, Medical Resaearch

Branch, Division of Biclogy and Medicine of the Atomic Energy

Comnission and Dr. Deen Parker, Professcr cf Exlogy, Univer-
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sity of California at Riverside, now a staff geneticist on
detached dut:y with the Biology Branch of the Division of
Biology and Medicine of the’Atomic Energy Cormission.

Those individuals, in addition to thcse previocusly
identifi>d will constitute the individuals tc bs offered
for rebuttal teztinony by the Reculatory Staff.

CHAIRMAN SKALLERUP: Mr. Charnoff?

MR, CHAFNOFF: Mr., Roe; we might begin with you.

Wherzupen,
LOWELL ROE

Ad;

was called s @ witness cn bechalf of the Applicant a
having been first duly csworn, was examined and testified
as fcllows:
DIRECT EXAMINATION
MR. CHARNOFF: Mr. Roe, iApplicant's Exhibit

do. & iz a letcer cated August 11, 1970, €fron the Sumarintende

cf Camp Perry adcressed to you. It appears in the transcriot

on pages 723 thru 742. Have yocu reccived more recent assur-

ances from the Adjutant Ceneral of the State ¢f Ohio

rejarding tae ordnance firing from the Erie Industrial Park

anl Mr. Camp Perry showing that such firing will be properly
stzolled zand will not prasent a hazard to the staticn?

JITNESS ROE: Yes.
MR, CHARNOIF: Do those assurances appear in a

letter dated January 14, 1971 from the Adjutant General,

Major General Dana L. Stewart to Mr. Howard B. Fox of the

I

S ———

{
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WITNESS ROE:

Yes, they do.

1637
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MR, CHARNOFF: Mr. Chairman, I am going to ask

Mr. Churchill to distribute to the parties and to the
leporter three copies of thic letter and I would appreciate

having it marked as Applicant's Exhibit lo. 5.

Since we read Applicant's Exhibit No. 2 into the

trenscript, I would like tc call on Mr. Roe to read the letter

to lr. Fox cated January 14, 1971 {rom the Acjutant General
into the transcript.
(The document referred to wras marked
Applicant’'s ZTxhibit No. 5
cation.)
¥R. ROE:

On the letterhead, "State of Chic,

Adjutant CGenzral's Department, Building 110, Fort liayes,
Colunbus, Chio," dated 14 January 1971. »ndéressed to Mr.
doward 3., Fox, Toledo Rdison Company.

Deay Mz, Yox:

"This is in reply to your request for assurance

concerning the use and administration of the Danger Zoneas
established in Lake DIrie in the proximity of your proposed
aclear Powar Etation. These danger zone

reculations have been established by the Corps

Dezrartnent ¢ the Army, as sat forth in 33 CrR 204.187 as
ancnded. The Adjutant General, State of Chio, has been

decignated zs the enforcing agency for Areas I and II which

&re contigucus to the shore at Camp Perrv and the Erie

- ——- A ST ——— 1 S S —————

L o ——

———— L ————— .
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e | Industrial Park. As such, the Adjutant General is responsible

for the propar conduct of operations inveclving the use of the

3 Danger Areas. This applies to any crdnance firing from the

. 4 Erie Industrial Park as well as from Camp Perry.
5 "Our present firing schedule, which as you know,
6 calls for eight to ten days of firing by our 40 MM battaliors
7 one time each year. This takes place generally in the months j
a l of June or July. In addition, we fire small arms to include
3 i «30 cal machine guns from Canp Perry almest every weekend |
10 || from April through lloverber. All of our firing is mmade
- q |
1" ? doubly c=afe Oy cthe use of limiting stakes which assure that i
|
3 12 | the guns cannot be traversed beyond the authorized azimuth,
@ 12 "The TEW Jet and Orcnance Division has entzred
ﬁ¢:;}f 14 into a joint use agreement with us which permits them to
15 test their wsapoas on Tuesday and Thursday each week from |
: 6 1500 to 1600 hours from the Lirie Industrial Park. Their
17 firiny has bzen denre primarily for functional testing and
‘ 1o for this purpose, they must fire not more than 10° right or
19 left ol true north which keeps their point of aim well within
A 20 the center c¢f the impact area. At the present time, TRW is J
21 not testing znd in fact, do not have an active weapons
22 { program at this location. They have a sublease with Cadilac
23 Gage, thair successor. Any firing from the Drie Industrial
! Park mugtr be conducted in accordance with strict safety

®
®

25 precautions and ir accordance with the same procedures in
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force for firing from Camp Perry.

"Over the past few years, our firing from Camp
Ferry intc Area II has been on the decline and no increase
in this activity is anticipated in the foresceable future.

The limited size of the impact area (Area II) precludes the

firing of any ordnance larger than 40 11 futomatic Weapons,

except for mortar: which are of linited range, and we do no:c
expect that TRW or any other organization will have testing

requirenente in the 40 M1 or smalier range.

"We dc expect to have a continuing nead to ieep
Danger Area II in the same size and cenfiguration as presently
established. Any further reduction would make it useless
for our purpose: however, it is acdeqguate at the present time
and no reguest for any increase is anticipated.

"We are fully aware of both ycur concern ani the
atomic Inergy Coumission's concern about the possikble eflect
that use of thesze Danger Areas cculd have on the construction
end operaticn of the Davis-Desse Station, but we feel strongly
that the Cype of usage and its very limited nature presents
nc hazazd t¢ the staticn or to the genaral public.

“VVe will ccntinue to keep a continuing awareness

¢f ycur reguirements and will keep both you and the AEC

fully infom'cd concerning any future proposed changes in our
usage should they occur.

- —— — a——— -
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"Sincerely yours,

"s/Dana L. Stewart
"rajor General
“The Adjutant General.”

IMR. CHARNOFF: Thank you.

Now, Mr. Roe, Applicant's Exhibit No. 3, appearing
in the transcript on pages 742 through 745, was a letter
dated November 18, 1970, from !ir. Bernard Pove writing
on behalf of the U. S. Air Force, and addressed to Mr.
Howard B. Pcx of Toledo Edison.

lias the substance of that lstter been confirmed
in recent correspondence from the Secretary of Defense
affirming that the Department of Defense will exercise
apprepriate controls over military activities in the area
to preclude any hazard “o the Davis-Besse station?

‘iR ROE: Yes.

MR. CHARNOFF: Dces that confirmation appear in 3
letter dated January 14, 1971, on the staticnery of the
Secretary of Defense addressed to Mr. Davis, the President
of Tecledo Ldiscn Cecmpany, and signed by David Packard, who
at the time was Acting Secretary of Defense?

MR. ROE: Yes.

MBR. CHARNOFF: Mr, Chairman, I am going to ask
Mr. Churchill to hand three copies ‘v the Reporter and to
distribute copies to the Foard and the other parties to the

proceeding and ask that this letter of Janvary 14, 1571
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from David Packard to be marked as Applicant's Exhibit No.

6 and received in evidence and ask Mr. Roe to read this
letter into the transcript.

(The document referred to was marked

Applicant's Exhibit No. € for identi-

fication.)

MR. ROE: The letterhead "The Secretary of Defense,
Washington, D. C. 20301."

‘Jear Mr. Davis:

“Thiz will confirm the procedures governing the
military usa of the Air-to-Surfece Sunnery Range lccatced
within restricted air space R-5505 in Lake Erie, Ohio, as
described in the léttar dated November 18, 1970, to ycur
Assistant, "'r. Howard B. Fox, from lr. Bernard Dove, Chief,
Bases and Units Division, Directorate of lerospace Programs,
Headquarters, United States Air Force. In particular, we
would confirm that the range is used only by Air Porce
training flights ou:z of Lockbourne Air Force Base, Ohio,
and these flight routes bypass the Davis-Besse Nuclear Power
Station site near Port Clinton, Ohio by eight nautical
miles. Air crews are instructed not to fly within a cizrcle
of six raut.cal miles of the Davis-3esse staticn site. Thcse
ditcances provide more than adequate minimum safe clearance
of the sites. These bypass distancas could be even further

awey, if circumstances required, without interfering with
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the Air Force training mission.
“Appropriate representatives of the Dpeartuent of

Defense are avare of the plans for construction and operation

Lt of the Davis-Besse Nuclear Station, and will exercise appro-

priate controls over all military activities in the area to

assure that the health and safety «f the public will not be

jeopardized by any such military activities.

£

“Sincerely,
"s/David Packard."
MR. CLHARNOFF: Thank you.

Hr. Ree, cddressing yourself to the capability of

2 i
T e —

the liquid rad waste systen proposed for the Davis-Besse

is any orovan technology that has a greater capability tc
remove radicactivity from the ligquid effluents from the
Davig-Bisse plant?

MR. ROE: Ho, I do not. I would like to amplify
this to state that the design of the liquid radiocactive

proceseing systems for the Havis-Besse station incorperate

i thz most efficient proven tecanclogy for reducing the

| ralicactive content of the processed liguid. This system

a
s50lves

t
e
0
|
ot
w
o
o
i
1
o
bl
fae

| reacves @ssentially all guscous par
i
| P § pcc | . 53 o

so0lid impurities ruch that the radicactivity content of
1

l processed liquid for most isotopes is many orders of magnitude

plant and described in the PSAP, are you aware cf whether there

ueing degasification, flltration, ion exchangz and distcillation

TN - AN
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below the allowable limits of 10 CFR Part 20. This permits
operation of the station in a manner where all processed
liquid wastes cculd ke relecased to the environment and still
have tlie radiation releases be a small fraction of the
allowable limits.

The relcases of radioacitivity in the liguid
effluents sliown on the tables in response to the AEC
questicr 2.4 and 1l.1 contained ia Volume 4 of the PSAR
are based on certain assumptions, clearly stated in these
which result in

responses, our showing the greatest quanti<ies

of radiocactive releise that we could conceivably enpe
These principal asgunptions are:
1. That the reactor is operating at an ecvilibrium
cycle for a full year with 1 percent of the fuel having
claddinc fa.lure, and,
«. That all of the processed primary systenm water
is discharged to the lake.
There is certainly no expectation that thera
will ever be 1 pcrcent feiled fuel cladding, and coperazticn
of this reactor would not be permitted for any extended
if

period with this amount of fuel cladding failure it did

occur.,

maie the racicactivity releasas
shown in the above tables extremely pessimistic, since thev

are for extreme conditions which would not exist in actual
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station operaticn.

The estimates of the radioactivity released are
also based on the discharge cf all processed prirary system
water. However, the liquid racdioactivity waste treatment
system 1s also designed so that all processed primary system
water can be recycled with essentially none of it being
released to the environment.

This racycling capability is the principal
feature of any "ninimum" or "near zero" treatment systen
fo~ liquid waste. The principal reason for ralcasing any

of this prccessed water is to preven

—— - ST
DUllg~up of tritiun

[ ]

in the primary and associated systems to a level which could

presaent a safety problem to the plant operating personnal.
Cince there is no feasible way to remove tritiun

from the water, the only way to prevent 2 high concentration

bulld up over z icnger period of time withip “lLe Frimery

‘

srstem is te release a certain portion of procassed prizary

X

systen water.

»
.

As is the case for other assumptions associzted

W

with the tables showing radioactive release, the estimate
for the release of fission-produced tritium through the
feel cladéirg to the primary system is conservative, in that

-t restlts in a higher valu

i

that what is expected from
actual cperation with the type of fuel cladding which will be

used.

NSO —
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The most prudent and responsible way to operate
the station and in fact the manner in which it will be
operated is to release only enough processed waste to
maintain tha tritium concentrations in the primary and
associated systems at a sufficiently low level so as tc not
liave an in-plant safaety problem.

This release of processsd effluents necessary to
maintain tritium levals in the station to reasnnable levels

would noct releasc excessi uwantities of tritium to the

-
.~
(¥}
o]

envircnment, and the releace of all radicnuclicdes from this

(¥}

type cf operration will be only a small fraction permitted
by 10 CFR Part 20.

The annual dosage to the most exposzed member of
the general public resulting from these discharges will be
less than 1 perzcent of the dosage received from natural
background raciation present in this general area.

HR, CHARNOFT: Thank you.
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‘ : MR. CHARNOFF: Mr. Chairman, I might note that in
part of the last question to Mr. Roe and the next one or two
questions to Mr. Roe relate to scme of the testimony by
Dr. Sternglass on behalf of the Ccalition.
IZ you will recall, we had objected tc a good
part cf that testimory as being irrelevant., 2nd the Boardé

had rule< that we sheuld deal with sone of these mattere on

Srucs and on rebuttal, This is why we are introducing sceme of

|
this matter. It is not for purposes of suggesting that certaini

aspects cf zhis are matters in controversy in this lhearing.

“IR. CHARKOFT: INr. Roe, addressing yourself now

o the capability of the gaseous rad waste system, do you
reaffirn the commitment made in Mr. Sampson's letter of
November G, 1570, to Dr. Peter lMorris that Toledo Edison will

hold up the uasecus wastes for a 60 day pericd of staticn

operation, and iIn no evant will the retention period be |
less than 30 daye.

MR. ROE: Yes, I do.

IR, CHARNOFF: Now, assuning a minimum holdup

eriod of 30 davs, do you expect anv cesium=137 or cecium=-138
. & -

or stroantiun~90 to be released in the gaseous effluents or %o

result fror cthe dacay of any of the isotopes in the gaseous

o ¢ ——————— e A

KR. CHARNOFF: Mr. Roe, at our previous heacing
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session questions vere asked with respect to the feasibility
of evacuation of the low population zone in the unlikely
event that it should be necessary while snow or flood condi-
tions may exist.

Have you further testimony with regard to the
emergency evacuation program, taking into account the
possikility of snow and flood conditione?

MR. RCE: Yes. I weuld like to supplenent the
previous testimcny of Mr. Ncvak in regard to an emargaency
evacuation program relating to the Davis-Besse station with
this additional information. We have been in contact with the
Separwment of Civil Defcnse of the Adjutant General's Office

of the State of Chio.

That Department has full-time personnel who have had!

special training and up to 12 years' exrerience in civil
defense matzers, including populetion evacuation. They advis
that they have the know-how and will provide ourselves and
local goverament units with guidance in setting up an ade-
quate evacuation progran,

The areas in which they will advise us include
th2 securiny of training for personnel, determinaticen and
év:lcation of the problems involves, ané developing technicues
and procedures for solving them, ceveloping & warning system,

communication systens, aethods of movine eoplz, includin
= &

coping with weather conditions to be expected in the areca,

———
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feeding and housing, traffic control, and security for the
area. We have already contacted the Ottawa County Commissioner
the Sheriff, the Ottawa County Encineer and the Civil Defense
Director, Oak ilarbor Fire Department, and the State Highway
Department and the Highway Patrol.

They have all indicated a complete willingness to
cooperate and indicated that they presently have equipment
which could be coordinated for an evacuaticn program in con-
nection with the Davis~Eesse scation.

The /a County Engineer has stated that it is
feagllle fo evacuate the Sand Beach and Long Beach areas within
the low popuilation zone under any weather conditions within a
two-hcur pe:riod,

He has further stated that there is sufficient

equipment now available in Ottewa County to assure that this

be accorplished. The County has a fleet of five trucks

equippad with snow bladee that are capeble of removing snow
drifts over 12 feet in height., These trucks are maintained at
a locetion five miles south of the station.

The State lichway Department presently has a fleet
oif five trucks equipped with snow blacdes that are lccated in
Oal. Harbor, Aall trucks, bcth county and stace, are radio-

sdditicnal equipment is available within the area
that could also be used f{or snow erergencies if required.

211 fire departments within Ottawa Ccunty have
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boats available for emergencies, and there are two amphibious

vehicles presently available in the county.

.
w
e ————

The Coast Guard Station at Marblehead also has
@' i ‘ boats mounted on trailers for emergency use. The State
s Division of ¥ildlife has becats lccated at Crane Creek, a faw
€ % miles west of the station that are available for emergencies,
! .
7 From our investigation and planning in this regard,
e we have ascertained that a completely adeguate avacuflticn !
{
| {
9 | program can and will be developed and maintained and that |
1 adequate equipment 1s now available in this areca for this !
1 | ‘
11 | purpcse. t
}
|
= iz i IR, CIUARNCOFF: Thank you, Mr. Roe. {
: ! |
@; e 13 DR, JORDAN: Cculd I ask a question, perhaps of |
o ! i
s Py 14 the Staff at this mcment. :
5 ' 3
" » N . - - » - 1 !
i : noticed in the rFederal Register of December 24,
185 H 4970, there vecre certain proposed plans or amendments to 4
| )
17 Part 50 for coring with emergencies.
it (L] Are those amendments or rules and reculations now
18 in effecvt? /2nd do they apply to the Davis-Besse station? !
20 ' IR, ENCELHARDT: 1T believe that those rules are
- . . - ’ . . i
21 || effective. I will have to assure myself in talking with my ;
i
i f
(:) 22 | techniczl witnesses as to just what the immediate status is. }
| ’ = o .
23 I but I believe these proposzed rules are eficctive
| |
#4 || Jjust as the amendments to another requlation were effecctive, i
v". 1
- 28 ; which we discucsed in our previcus session, i
i i
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These, I believe, Dr. Jordan, reflect regulations

regarding emergency planning which were proposed for corment,
for an extended period of time, by the Commission, before
they were promulcated as effective regulatiens.

And as ie the case generally with a rule proposed
for adoption hy the Commission, the Commission Staff tends to
apply those to the applications then pending. However, in
respons2 specilically to your guestion, I will have tc consult

possibly during =he luncheon recess with the tachnical wmembers

of the Staff to Jetermine how this particular emergency plan
for the Davis-Bessz plant complies with the intent of the new

i . Spidiea, oot Ae———
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DR. JORDAN: That is fine. If you do that after

lunch, it would suit me fine.
MR, ERGELHARDT: While we have a moment, Mr. Chairmaj

I heard lir., Charnoff identify Applicant's Exhibit 5 and 6 and

34 offer them in evidence. 1T did not hear the Chairman rule on

that propesal. I just wanted to be sure I didn't miss some-

thing or that the record is complete.

H CLUAIRMAN SKALLCRUP: I nodded ny head and assented.
(The docunents raferred to,
hieretciore marked 2Zpplicant's
Exhibit Nos. 5 and 6 fcr
identification, were received
in evidence.)

MR. CHARNOFF: Let me, in dealing with Dr. Jordan's

inquiry, call cn lir. Roe to take the rulz that was referred

h

to by Dr. Joréan, which was 1 think made effective as o
January <2, 1971, and as to each item called for by that

rule, would you please show in your response, lir. Roe, just
where each of these matters are discussed in the PSIR, and

surmarize tlat macerial.

“tem A called for as the organization for coping

with emergencies and the means for notification in the event

of an emergency of perscns assigned to the emergency organiza-

tion.

e
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-MR. CHARNOFF: Excuse me, Mr. Roe. This is Item

A of 2ppendix E, and II, which is the outline of what the
Preliminary Safety and Analysis Report should contain in the
Qay of emergency procedures.

Is that correct?

FR. ROE: That is correct.

MR, CHARNOFF: Thank you. Would you proceed,
please.

“R. ROE: The response to Iten A as stated in the
PSAR, Secticn 12.4.), insofar as possible the station will he
self-sufficient in handling emergency conditicns.

imergency procedures will specify the duties of
individualz assigned to the station during any such enmcrgensy.
Initiation cof emergency procedures will be by the shift
supervisor on duty at that time. Communicaticn at the
station will be with the staticn's self-gufficient ccmnmunica-
'stenr. supplenented by Walkie-Talkies where needed,

lotification of any additionel off-site personnel

recuired for emergency coperations will be by public telephone
direcctory from che station supplemented by radioc communication
to selected cempany control centers, which in turn may forward
necegsary communications.,
5, under IT of Zppendix E says, "Contact: and
arrangementes made or ¢o be made with local, state and federal

governmental agencies with responsibility for coping with

. —————
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is also anticipated that the local civil defense corporations
will aid in off-site emergency procedures. This should be
civil defense and others.

Ttem D, under 2Appendix E, asks for features of the
facility to be provided for on-zite emergency first aid and

cocntamination and for emergency transporation of individuais

to off-gite treatment facilities.
Within the stacion will be an access control area

through vhich persennel must pass when entering and leaving

coatainment structure. All personnel ieaving will be monitored
|

with friskers and portal whcle Lody ccunters,

Jeceontamination and first aid facilities will be
available at this location. 2dditienal whole body counting
will be performed on pacsing through the station catehouse.
Areas within the office bLuilding located at the opposite side
of the turbine building froa the containment and auxilliary
buildings will also be avalilable for emergency £irst aid and
possible decontamination.

A vehicle will be maintrined at the station site
for emergency transportaticn of injursd individuals from the
site.

“tem L, II, Appandix E, Provisicns to be made for
emergency treatment of individucls at off-cite facilities.

Several are: hospitals have been contacted recarding their




11

12

12

14

15

17

21
a2
23

24

|

1655

emergencies, including identification of the principal agencies|

In the response, the PSAR, Section 12.4.1 states,
those zgencies which might be expected to have a rule in the
station emergency procedures. The agencies listed might be
involved in emergency evacuation, radiation monitoring, decon-
tamination and radiation exposure treatmant during emergency
conditions.

Initial contacc has been made with 2 nunber of

these organizations, including the Ottawa County Civil Defense |

Ceorporation, the Ottawa County Sheriff's Office, the Oai ;
arbor Fire Department and the others I just listed, including
the State Nigaway Patrol and the State Garage.

Item C of II in Appendix L calls for measures to

b g

be takern in the event of an accident within and outsice cf the

site boundary ts protect health zand safety anc prevent damage

to property and the expected response in the event of an

3

emergency of off-sicte agencies,
Cur response, PSAR Section 12.4.1.1, through 12.4.1.%
ctate the anticipzcted measures that will Le taken in the
event of an accident at the staticn to protect health, safety
ané¢ property. It chould be noted that there will be no
private prorerty situated within the station exclusion area.

Thie raciation monitoring teams to be establishec in

e

the emergency procedures will also be capable ¢f survey ng

outside of the site boundary in the event of an accident. It
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potential for treating injuries which could invelve radiation
exposure. Three have indicated a willingness to work with us

to plan for such emergencies. Use of their facilities will be

outlined in the station emergency procedures.

Ztem P, in Appendix E, ths training program for

employees and for other perscns not employees of the licencee

whose services may be reguired in coping with an emergencv,
Our respense: Supervicscory perzonnel at the station

will pe required to participate in public health service

courses relating to reactor safety and hazards evaluztion,

All

and management of radiation accidents. station personnel

will be required to participate in in-house training presented
by the staticn chemistry ané health physics group and other
staff members in order to prepare them for duties required
during emergency proceduras.

well in advance of

This training will be done

start of nuclear operations at the ztation. Where needed,

the station chemistry and health physics group and otheyr s:taff
nenbers will rrovide training for nonemployees so that thav
may’ capably perform assigned duties rclative to the station

emargency rirccedures,

The last item that is asked for in Appencdix I is
Item G, features of tie fecility tc be provided to assure =he

capability for evacuation and the cepaebility for fecilit

en.ry in order tc mitigate the consequences of an accident
ry g

SO ———

e O ——
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or, if appropriate, to continue operation.

Cur respense: while normal exit from the auxilliary

building ané ccntainments will be via the - ccess contreol area,
emcrgency exit doors are provided at other key locations for
these areas.

PEAR Secticn 5.2.1.L.4 Adescribes the containment
rersocnnel and emercency location. Emergency procedures will
cdescribe steps to be taken by individuals who us2 emercency

exits in orcer to monitor them for potential radiaticn contamin

tion and to initiate decontamination if necessary.

cufficient emergency equipment such as radiation
menitors, air samplers, protective clothing and respiratorvy
protection egquipment will be stored at a location remcte from
the site for uszs when reentering potential radiation areas at
the station.

ftation reentry would be expected to ke via a
normal entrance path, including through the access control
area for the auxilliary buildings and centainment. Entry
through the emergency exits will be pessible but will be under
adriinistrative control. Access to the control room, which is
shielded from the containment, does not require passage t. rough
the control.ed access area, although during a maxirum hypo:
thetical accident turbine building access from which the
controlled.,

control roon ‘3 ered will b

o
o

In addition to the normal station access road,

.
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“IR. CHARNOFF: We have one guestion for Mr. Little,

in response to a question asked of him by Dr. Davies on
pagee B35 and S$08 through 210 of the transcript.

Jr. Daviees con behalf of the Coalition asked lir.
Little ©o provide information with regard to the carbon

€ioxide and moisturc content of uraniur dioxide pellets in

was called as a witness on behalf of the Applicant and,

N
-
-

r
'. .
W
(&1

. . , DR - 3 i oo . - - 4 3 v T de o
13VaAng Leen previously Jdulv sworn, was sxanined =nd te

o

DIRECT EXAMINATION
[R. CHARNOFF: lIir. Little, do you have that
answer now?
JA0. LTITLE: Yes.

.

Lr. Davies expressed concarn over carbon diosxide

ang moisture content in uranium dioxide fuzl at concentrations

of approximately 0.24 to 5.29 weight percent, and 3.14 weight
percent respectively.

The belhavior of these impurities ha2s been s<udied
anc. current fuel upecilications reguire 2 %otal carbon

v = . S s fem " 0 s ~ % o - ~
Cortent approximataly 20 times less than the values of

tires less than the value Dr. Davies men:ioned.
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In addition tec carbon and moisture, the fuel

specifications carefully control the maximum concentrations
of fluorine, ritrogen, chlorine, and rare earths.
IHR. CHARNOFF: Thank you, Mr. Little.

We have further rebuttal to offer by examination

O

£ Dr. Goldman which I assume from your schedule ycu would
like to have irmediately aicer lunch. Otucrwvise that would
conclude our rabuital,

A THURN CAT TS
CAAIRMAN SRALL

¢ Could we aeve a conference

r
b
| 4
o]

o il . Y > >~ . PA— - ]
with counseli for a nmomeant, please?
4 15 v, - &£ b - -~
We will breal: for lunch and resuma at 2.

e

20 reconvene at 2:00 p.m., this same day.)

hgreupon, at 12:15 p.m., the hearing was Tecesse

S —————

L — o — <o =
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AFTERNOON SESSION
’ ' 2 i (2:00 p.m,)

: 2 ﬁ CHAIRMAN SKALLERUP: W%ill the hearing please core

@ .4 i’ to order? ;

5 ” : At the conclusion of our ssszion this morning

| Mrs, Blaichesr advissd she would not be in attendance thiz

T —

efterncon. During the ncon recess Mr. Baron callséd to

~
-

& || suy ha ould no: be present this afterncen.

0
vt
oy
o
o
-~
o]
b
D
ﬂ'

12 Board had a neeting with ir.

Clemnlau during the nson recsss. MNr. Lau had besn unable

1 ! to sce his dector this morning Lecause his doctor had been

callsd away 2o an cisigency opsraticn,and he anticicated

&

s@eing him <lis aftarnoon at two. S0 he will not be hers

s ——- o

53

ié

{
12 L

” this afternoon. 7. Tau has irndicated he is attemptincg to

|

16 obtair o livg witmass, or live witnesses, to testifv with ;
| ?
16 || regard Lo the encwfall in the arsa of the propcsed plant aad ;
17 taat ae would call tenicht and advise us oF fhis more ,
i
; i8 concrete plans in that respect.
9 L had a phons c3all from Dr. Oster, and I raturned i
20 it znd he was teaching, o0 I was unable :to reach hin. Apare
|
g 21 from thet I know of no cther developments that heve occurred |
i |
2z | Siunce our las:t szession. And now we are prepared to go anead |
£ ) 'x .
: 23 | with Dr. Goldnan on his rebuttsl te <inony. i
- [ i
24 b ER. CHLRNOFF: My, Chaivman, thie will be & series

of questions and answers, guestions addressed to Mr. Goldran
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and answers by Mr. -dman. And we will essentially follow
the material that we handed out to the parties this morning

and to members of the Board before lunch. 7Znd for her

cenvenisnce we have given a copy to5 the repcrter.

CHATRMAN SKALLERUP: Off the record for a moment.

(Discussion off the recoxd.)

CHAIRMAN SRKALLETUP: On the recoera again.
‘hereupon,

MIORTON GOLDMAN

- p— e —
¢ — . e A SH— . e — p—

a witness on behalf
and, having
testifiaed Zu

ODIRECT ZXAMINATION

3Y MR. CHARNCFF:

an, On transcript pages 1262,

erted that the casz0us
ifes, whether boiling water reactors,

pressur.zed water reactors or fuel reprocessing plants,

are essentially the same, the difference beisg only "one of
degree depending on hold-up time." This statements appears

on Page 1262, lines 16 2nd 17. Wouls you coxzent on

the validit: of this a: i ¥y D giase?

Stutenmcrt with regard to gaseous waste comparisons as

naive at the very least. By comparing the several types of
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sources on the basis of gross curie releases alone, Dr.
Sternglasc has exhibited an apparently total ignorance of
the different radiation and decay characterisztics and hence
the bioloqical sigrnificance of these three greatly different
gources of gaseous wastes. Boiling water reactors of the type
currently in operation provide on the order cf 30 minutes
decay for guses between theair release to the rasactor cocl-
ant and their discharge from the plant stack: as a result,
the discharges fronm a poiling water reactor stack consist

- .
of a predominantly short-lived mixture cf radionuclides,
35 percent of the stivity so discharced having a selé-
life of less than 19 hours, 50 pexcent of less than “we
hours.

Furthermere, the average enercy rzleased per atomic
decay for these gases is almost seven tinmes that fo

longer lived const.tuents disc arged Irom the pressurized water

-

=
§i

raacteor. Since the gaceous

&

ischarges from these stations

are macde through a tall stack, the oonstraint on discharges

is based cn the ganma dese to the individual beneath the
elevated plume at the rmost exposed noint on the site perimeter.
Bota calcuvlations and menitoring at operating stations have

confirmed that if ¢hi

o

-5 o |

(5]

@rion is observed, then resulting

expaisures fr:

\l

™ depositec materials will always delivery sub-
stastially staller doses to other members of the population,

esp:cially considering the substantial dilution that must

- —— e ——

R
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occur before the elevated plume diffuses down to the grocund
level for deposition to occur.

Pressursized watar reactcr gaseous emissicns
consist exclusively of lonc-lived noble gases because of the
hold-up inherent in the closed primary cooclant cycle as well
as the decayv provided in waste gas hcld-up systems. Shert-

lived gases decay within the reactor ccolant system before

transfer of gas che gasecus waste cecay tanks occurs, and
a¢ indicated Ly the crcss-examination o) Dr. Sterxnglass, there

are nec particuvlate radioactive dauchters of the gases

resulting freow fuel clad dafects
days decay. Any particularte daughters formed during the

decey pericd are removed essentially completely by the hich

efficiency filtration provided between the gas decay
tanks and the discharue point

Tecovery plant is at the oprosite
end ¢f the vy epactrum from the beiling water reactor.
Before fuel is processed so as to release the radiocactive
cases,

permit decay

radicactive iodine; a minimum decay period

procsssing ally coa the order of

Thzrefors, sentially ¢ ) are g witi: the exception
of krypton-£S have X This nuclicde does not dacay to

form & particulate radiocactive daughter and its decay energy

3 -

~nfficiertly low that it provides essentially no geneticall%
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a =  “”’
w
-

significant dose, but primarily a dose to the skin and

outer surface cf the kody. The doses from fuel recovery

plant aseccus wastes are considerably differert in kind and

magnitude from those of 2z boiling water reactor or a

pressurized water reactor, and in no case can they all be

2quatad witlh ea<h othor merely in terms of gross curies.

o)

~
(&)
O
X1
v
'
| 8
o
L&)
O
it
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o
r
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(]
[
N
o
&)
"
o
28
(1]
¥

nglass indicated
8 that z monitosing program woula not detect the isotopic

discharges from the plant, and that such a nrogram would not

10 provids 3 gsufficient tasig for approprizte action. Wouid
- !
!
1 you ccmuent on this? :
12 A Discharges of rzdicactive material to the
é%' : 13 envirenment from nuclear power facilities can ba datected
4 3 2 i
14 quite readily by environmental monitoring programs. The

15 resuits cf those orograms and a hiistory of nlant eoaraticns

.

18 pProvidas an entirely adcoguate 2asis for asssessing the signifi-
17 ! s & wuAtnnmdot e wmnbasi P 3 £ -
. caliCe CI Tadloactive materigls rolgcagsad f£rom a L2200 .
™. : - % < . - s .
18 Savironmental moniteoring at nuclear power
12 Teacteors under normal operating conditicns praovides

n
o
e

s3urance of adeguate control over rodicactive effluents

>

21 from tha plant and & means of estimating the resulting
7 22 radiation e asurs of the population. The basis for deterxining
\ :
23 the effectivanes. cf environmental ronitorings programs in
L
24 assessing plant coperations does not depend solely upon the

25 character and amount of radioactivity released from a particulér




** G SR : _ i
| : ,
I ? plant, but alsc upon the sensitivity for determining the
‘i' ‘ AR cocncentrations of radioactivity in various eavironmental
I 3 media using currently aveilable analytical technigues.
'éi' 4 ” ‘ Tor example, gaseous radiocactivity releases
> 5 from a nuclear power plant may be detacted in tha environment
X € at a dose level as low as 1 millirem per month, which f
I
7 is approximately 2 percent of the 500 millirem per year
& i dose permitied to ths maxinum individuzl in the general popu-
i .
@ % lation by 1€ CFR 20. Sinilarly, airborne particulate acziviie%
10 ; may be mecsured using air filtering devices with a sensitivity
g 11 S of approximately 0.05 nicocurics per cubic meter. This is ;
12 || 4@pPproximately €.05 percent of the Part 20 MPC for unidentified
@ 3 beté-gamma emitters in air.
> le. 14 h A similar rationale can be apnlied tc the
15 ﬂ measurement of radionucslidns in liguid effluents. For i
1% exerple, the mininunditectable leval of activity in water ‘
17 for beta-garme emitters, exclusiva of tritium, is about ;
18 one picccurk per liter. This corresponds to about one ’
18 percent of the IPC for unicentified beta~gamna emitters in
20 water, which is 2 mwore restrictive limit thar tha® for any '
‘ 21 individual rzdionuslide supected to be presant in nucleer @
- 22 power plant ef ants. §
23 In generel, using ceonventional ganme spectroneter i

]

Q

techniques with minimur sample volumes and counting times, the

minimun datectable activity level for any individual

r
™
e e e
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radionuclide would not exceed 50 picocuries per sample, on a
very ccnservative basis.

Assuning an average sample of a food item waighed
1000 grams, this minimum detectable level of activity corres-
pends to approximately 0.3 percent of the most restrictive
MPC for nuclides e:pected in reactor plant e¢filuents, %that
is strontium~90. Even in the case of &ri tium, about which
attention seems to have ccntered, the detactable levsl

(200 picocuries ner liter) is 0.006 percent ¢’ the Maximum

ol
t°

permissible discharge concentration to uarestricted aresas.
In each of these examples, I have sssurcd the uze
of conventional mathods of enalysis for envircamen:al

media. With this degree of sensitivity readily achieved hy

presently available methods, éppropriate zcticn can be taken

long before any envirormental huil d-up cf significance to health

can occur.

Q Jr. Gollman, you axe familiar with the statamenc
by Dr. Sternglass witl. regard to the average dose from
gases discharged at this statiecn, approxinating five millirem
per year per capita as indicated in transc pt pags 1289.
Would you indicate whether or not you have made or caused

to 58

H

2
W

=1

W

Galculations of the averase dose “rom gases

discharced “rom thic plant, and if yeu Lzve done this, whas

-

o J

their magnitude is?

A ves, I have made such calculstions which are

)
!
]

!
!

e ————— - —— S ————
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contained in a report NUS-729%, "Effects of Estimated RAdio-

active Effluents from the Davis-Besse Nuclear Power Station”

vhich was prepared for the Toledo Ediscn Company and com=
‘ pleted in November cf last year.
' ) MR. CHARNOFF: Just cne moment, Dr. Goldman,
t Mr hairma I e oi to ask Mr.
| to hand three copies of the document just ida
! Celénan to the reporter s
' 9 || the staff asd to Mrs. Stebbins who is present here todav. i
19 We will mak: copics of this document available to counsel §
3 f 6
i for the othar intervenors when they reappear at this hearing. |

12 ! I weuld liks to have this document marked zs Applicants

er S as * Exhibit No. 7 and have it introduced intc evidence.

= 14 ﬁTAIRAhr SKALLERUP: It is so crxdered.

15 (The above-menticned document was
18 marked fcor identification as !
|
. - sy = e -, > !
17 Applicant's Exhibit No. 7 and was|
1
18 received in evidence.)
- BY MR. CEAFNOCFY:
20 Q Dr. Goldmzn, would you proceed with vour answer? |
21 A we ecalculated thes radiation doses from the
-~ 22 | Projected gasaous effluvents and for the approximately
S '
i | !
23 28,000 curie ma:imun arnual releasc estimals based on the :

-

conservative assumption that ons percent of the fuel rods have

m

24

o e o

25 defective cladding and using meteorological data from Toledo.

-
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The 1980 population projections from the Davis-
Besse PSAR wera used with source and disparsion dzta to
obtain population dose distributions. The results of these
calculations indicate that even using the most pegsimigtic
assurptions of gaseous release, a hypothetical
indivicdual spending 24 hours a cay every day on tha site
boundary at the most exposad positicn would receive about .75
millirem pexr year, or about .15 milli-

TeéMm per year individual dese linmit specified in Part 20

The average dose to the zopulation within a 50 mile radius
from ti:: plant due <o gasecus release would bSe lesg than

2.001 millirem per year or about ore/one~hundred thousandth
of the population *nge limit specified by the PC and the

NCRP in Raport No. 219.

@ zas
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woulcé vou feel
cantly different if be used rather =han
the meteorological data from Tolado?

A No.

Q To what cxtent do your dose calculaticns for the

gaseocus releaces talke into zccount the possibility c¢f re-

- Y P =3 2 &t 2% : 2ol - =~ o~ - w7
concentraticr of the radloactive efflivent in the food chain?

e

T.ey would not and did not coneider reconcantration
for the gasecus releases since, as indiczted in the crozs-

exani-ztionof Dr. Sternglass and in the answer to the Board's

——— e e -
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question at the prehearing conference, there are no radio-
active materials emitted in the gaseous wastes other than
noble gases and these are not reconcentrated.

Q On this basis then, is there any support vhat-

soever for the value of 5 millirem per year as projected

by Dr, 3ternglass on Trarscript pace 12697
L i
A Jone wheatscever.
Q Cr. Goldman, Zces this report which has been

asApplicant’s Exhibit Nec. 7 alsoc deal wich {

from the Davis-Pessc plant?

»
a
@
.
1
o
W
@]
(8]
“
vl
i

Lo perzseons using érinking

wager

suppliee taxsn from the lzke at Carp Perry, .'ert Clinzon

and Tolede-Oregecn wers calculated basad on the expectec

discharages ‘ram %his clint, as well as the desa from eating

ish taken 7rom the lake. Ths des2 ¢o z2a individual a: the

cicsest water svstam intas

"

{that a2t the Camp Perry-Erie

Industrisl Tark) is :han one~hundredth of

|.4

e8¢

cne milli-

o

ren ver year frcm the iagsstion of water ané of

fish at that leccetion. The averaga dose per person within =

=

30 mile radius is about 2 ten~thouszandths of one millirem

per year from expected liguid discharges.

Y I T =k s Eae
similar celeoulztions can Le made fou local individus

. ’_4-.._,..

grcund w2'ar supplies acsums

wallad

r

c be ra

“r

- R < B - v e d
a ‘J 2nisSiec :} lcun:ﬁ water

&t th: concentrations avpronrizts t= *he distancz from the
plant. FYor example, there are homes in the €ané Beach
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area which are supplied by shallow wells, which may be as
close as 1000 meters frcm the discharge peoint. At this
distance, tha concentrations in lake water and hence the
doses from its use might be twice those at Camp Perry.
Neglecting any purification that might occur in filtering
thrcugh the sand to these wells, tha rasulting dose %o an
adult might be 0.015 millirem per year or 37,000 timas lower
than the part 20 limit would parmit.

Assuming that the doses to a small chiid are invezsely
related to bocdy mass only (that is, the intake of fcod and
wacer by 2 child is as great =s for an adult) they migh
be afactor of 10 gresater than those to *-“e adult. The
docce to an average child from liquids discharged €rom
Davig-E¢ ss:‘vzuld be three-thousandths of one millirem ner
vear, =nd the dcse to a fetus from activity incested by the
mother curing the first t;imesﬁer would not ba as crect as
one milliremn,

MR. CHARNOFF: At this point, Mr. Chairman, I
uld like to introduce,as Applicant's Exhikit No. 8,

a document wviiich has becen referred to on severzl occazions

in this hearing and during the last days of this hsaring. It
is entit._:2d NCR® Report No. 239, "Basic Radiaticor Pretaction
Criteria.” It sete for the - Lhe recommencations of the

National Council on Radiaticn Protecticn and Measurenments.

An¢ it was issued on January 15, 1971.
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Both of these documents are concerned with the effects of
tritium on litter size, body size and organ size of

rats following the ingestion of tritiated water. The more

recent study extended the dose levels study, but the results

were essentially the same., The smallest tritium level

id Yuile Pelieved significant was 10 micro-

=
-
d
Q
= 3
8]
Dc
'
’.4
}-e
£

curies of tritium per milliliter.

And in thelr deoument, 2nd I quote, they stated,

“Continuocus 2axposure to 2 tritiated water z2ctiv vity of one

microcurie ser milliliter during pragaancy was Zound to bs

1ln§£h and a slight increase in weight of the liver and

heart at birth.

S |
Comparing the doses from these levels to the maximun

peissible dose, on2 finds that the 10 microcurie per mdll
liter lavel leads to a dose toc the zat embrvo and fetus

of ahou“ thres rads per day. This weuld be about 2000
imes tha aaximum permissible dosz for tha indivicdual in
the general population., The one microcurie per milliliter

level would lead to egbcout Z/10the red per day or abcut 200

In terme of zelegse Zrom thic Savis-Begse plan
my calculztions show a maximum dose to be on the order of

10 . or one-millionth of a rad pser

v

reay from tricium. This

ISP = C == —
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This would be one hundred millicn to one billion
times smaller than the experimental doses referred to by
Cahill. Thzarefore, in terms of the significance cof the

experimental resvite as they relate tc the Cavis-~Besse

operation and 10 CFR 20, it wculd be my estimate that even

assucing a linear cose effect relarvionship to exist there

ig no living population in the U.S. large encugh to show

the elifects of cuch deoses, that is, those on the order of !

one-milliionth of & rad per yesar.

Q2 fhank you.
SEATZRMEAN SKALLERUP: That Cahill Yuilas question

“R. CHARNOIF: That is basicelly the only item

in here tha: is not in the document we handed ocut.

.

CHLIRMIN EXALILRUP: 1'1ll you be abie te provide |

the Coalition ¢ LIFE with a copy cof that?

DR. WINTERS: There is alsc cne other. BRBack here

when vou introduced NCEP No. 2°2. |
- ’ i
|

'‘R. CHAERNCI'F: That is right. That is not new

o}
(=8
w
0
=]
]
Lﬂ
1]
o)

infcoriizcion in the sense that i< was previousl
with Dr. Sta:rnglaes. It was eimply set up thare to compare
with the d:se that Cr. Gcldman haé calculated.

SR. WINTCRS: The subszequent question and answer

was net in the document.
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Q Dr. Goldman, ccnsidering Drs.

aterments

standards andé based on your examination of

CHARNOFF:

Gofman and

with respect to the present REC

he Davis-Desse

plant envircanent and +hz dose projecticns therefrom, could

ou comment on the validity of the
o

Gofman ard Taaplin?

contentions of Drs.

2 They are ccomplately without foundation for ssverzl

reascns, I'.ret, with

spzcific

commsnis on the incpplicablility of the secondary standards

.

el = 3 : e %%
or MPC valu=zg, he total:

primary standzrés
over-riding limits on

values.

E
Racdiat

individuval cose to 1.5 rem ner

limits the cuantity discharced

ion ir Uarestricsc

containad within 10 CF

P
ol >

tzke into account the

R 20 which provids

blind application of the MPC

areas, paragraph (1) limits the

Ve s e
& 465.0.0

Section 20.106(e)

from facilities if intake

of radioactive matsrials from air, water or “sod by a
suiteble sarple of an exposed ropulation aroup would exceed
cne-third the intzke raprosented by tlie 12C values., This

ebed o . ol .
limite the dsse via

e S
- s il

to 17C miliirem per year.

"suitable sartple" depends

frem ell sources to that equivalent

™arther, sinch the so-called

on the particular isotope being

considered, this section would alsc specifically limit the

-
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discharce of materials which resulted in excessive exposure
of critical population groups such as children, if it were
significant. The requirament for such a sample was specifically
referenced by FRC in their intake guidance for radio-

iodine by children in the FRC Memorandum for the President of

I

September 13, 1961, published in the Federal Register of *

September 26, 19€1, in recommendation 3(a), which defined

guidance cn daily iatalk

1]

, and stated:
"In the cass of icdine~131, the suitable sample

would include only small children.”

Second, it is physically imnossible to oxposa

a significant porticon of the population in the vicinaity of

Cg. 3 13 this or any nuclezr plant to more than a very small f{raction
o 4 of the .70 millirem per vear contarmplated in Part 20 and ;
5 || the FRC cuides, while still mesting the maximum limit for
f

% | individual exposure.
i7 Por example, discharges in liquid waste from the
8 Davis~Pesse plant, as from any othar nuclear plant, arc
9 i required tomeet MPC values at the noint of discharge prior
20 ' to diluvtion in the receiving body of water. Assuming that at

: 2! i this plant this were an accessible surface discharge

(l) <2 i ratheyr “hen the inacosscsible subsuriace discharge, an

e
23 J individual taking his daily water znd fish from the discharge §
4 pire a% the eupected concencrations would receive

25 approximately 10 millirem per yvear whole body dose from the

——
b et e s v
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ingested radionuclides. As indicated previously, the average
pPer capita exposure within 50 miles from liquid waste,
considering both water and recorncentrated radionuclides in
fish, would be about 3 ten-thousandths ¢f one millirem per
year, for a ratio of maxinum individuval to average per capita
dose of 20,000 frem thies source.

Thus, I1f the licuid discharge were ® increase s
just meet the rPar+: 20 linits of 500 millirem per year, the

avarage pe:

3
O

apita doze would be 500 divided by 30,000

or less than 0.02 millirem per year.

Similarly, the ratio between the maximum dose to
the hypcthetical individual at the downwingd si<e boundary
and the avarage per capita dese within 50 miles from gaseous

releaszz iz on “ha orcar of 400. Therafors, if the

hypothetical individual were *c receive 500 millirem per ye

o

from gas=ous discharges, the . average per capita dose would

ba a factor of 400 lower, or slightly over one millirenm

pPer year. It is impossible, therefore, to reaczh the general

pPopulation dose limi: of 170 millirem per year in “he vicinity

of the Davis-Besse plant without exceeding site boundary dose

limits by facters in excess cf 100.

vary zomewvaat depending upon plant type and the loczl en

characteristics, it is physizally impossible to expose a

&

yironmen

—— — - —— —— A ——— Y —— G —

e ——————— . ———— —————- i
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significant portion of the population to a dose of more
than a few percent of the populaticon dose limit, without
graatly excueding individual dose linits at the dischazge

point or cite boundarv.

Mfurther, in regard to the misinterpre<ation of the
application ¢f the !2C valucs by Dr. Tanplin, the pr2sence of

mere than cne radicnuclide in a dischargs reguires as indi-

cated ir the footnote to Appendix B of 10 CFR 20 that

whera thare is a mixture in air or water of rora whal: ons

racionuclicde their combined limit must ke such that in total

intake in air or watar would neot 2xczed the 500 millirem value.

Thus, cne cannot evaluate the adegquacy of Part
20 for radicectivity releases from an actual nuclear power

plant in terms of any esingle isctope takern alone at

e = cam——

full MPC, which is vhat Dr. Tammli: appears to do in his

cecium calculations. |

ra—

Q Lr. Goldman, Table 2.4-1, Volune £ of the
Preliminary Safety Analysis Report has cne column which
reads, *Normal concentrotion of station disch rge." Would

-

you explain wht was meant by the term "station discharcge”

in the title.

A A8 mentloned on pace 2,.4-2 of Volume 4 of the '
PSAR, no credit was takea for cencentration reduction by

dilution of the waste in the discharce system., Therefore, the




normal concentration at the station discharge referred to

in that tatle 2,4-1 represents in fact the concentrations

3
at the outlet of the station rad waste system before any
@ p
dilution. 73 dezcribad to REC question 2.3 in volume 4 of
. ’ | .
the PSAR, these processad wastes, those that have their
$ quantities shown in the tzble, will be further diluted by
7 , - R -3 |
at least a factor of 6.75 times 10 before these are dis-
) L . . s
ciarged to Lake Eris.
9 - . »
| In my calculations I used these corrected cor
'o v ~maads 84 2 - - e ! 4 : 3o : : 3 ,
s HieesssBL CCaccniracicons, thet is, taking into account the |
" dilution availakle from othar normal plant water.
end Rus 12
g*‘ 1'. 12 H
|
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16
17
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| N
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Q In ICRP Publication 8, Dr. Tamplin indicated the
ICRP has stated, and I am quoting Dr. Tamplin; that "1 rad
of radiation to 1 million people at large produces some 20
cases throughout the lifetime of those people.” 1Is Dr., Tamplin
paraphrase of ICRP Publication 8 correct?

A o, Dr. Tamplin has apparently confused the working
assumption of the ICRP with respect to the linear hypothesis
0 be a firm prediction of effects by that group. ICRP has
made many stcatements concerning their use of the linszr dose-
effect hypothesis and in ICRP Publication 8 they state:

"o direct evidence is available for the effect cf

doses g.ver at intensities lower than those normally employed

during radiography. Extrapolation to low decsc rates requires

the assumpt_onr that, under the conditions of human exposure,
lenkaemia iz induced by 2 mechanism in some respects conparable
to the induction of gene mutation. It may be nected that in
some circumstances a decrease in the dose rate by several
orders of magnitude may decrease the mutation rate by a factor
of about 5 !see Chapter I11,3.2.4.).

‘On the assunmption of a linear relationship, the
total lecukaemia risk would appear to be of the order of 20
cases per n.llion persons per rad. Longer pariod of observa-
tion may suggest that thic is an underestimate for high
dose rates. However it may be an ovarestimate fcr low dose

rates. If the docse response relationship is not linear below




100 rads, the real effect may be substantially less."

On this basis, the statement by Dr. Tamplin that a
given population dose will produce a given biological response
when this dose is delivered at a low rate and with a maximum
value several orders of magnitude lower than those at whiech
leukemia or other cancers have been observed in aduls popula-
tions is no mere than a very conservative assumption, This
would be very ruch the same as assuming that the rate of

induction of lunu cancer and emphysema in 3-nack-per-da smokerg
J i P

!

can be uzed to pradict with certainty the incidence of thess

diseases in l-pack-per-vear zmokers.
Q Or. Goldi.an, on page 1503 of the Transcripe,
Dr. Tamplin indicated that in Appendix IV of ICPRP Publication
14, "they indicate that because thev are now seeing more
ca: cers in other sites, some six times more than they antici-

Pated, that the present standards for whole body exposure is

high by 2 factor of 10." Are you familiar with ICRP Publica-

tion 14 and its Appendix IV, and can you comment on that
statement by Cr., Tamplin?

bl Yes, T am familiar with that document. Appendix IV :
is entitled, "The Derivation of Numerical Values for Dose
Lirdts: An Ixample for Discussion." This aprendix eaitempts

Lo arrive at a "notional dose limit for whole body exposure as

determined by somatic e fects derived from the appropriate sum

of the relative sensicivities of the componant parts of the
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whole body." This appendix does not ihdicate that pr sent
standards for wvhole body exposure are high by a factor of 10
as claimed by Dr. Tamplin., It does state and I quote from
page 1ll:

'*¢ will be seen that the dose limits cderived in

the manner set out in this eppendix agree within a factor cf twr

to three vi:th currently reccrmended dose limits for all tissue
and all organs with the single excepticr of the skin. The
closgness of this aurcement is a metter of some interest
although it depends entirely on the cheice of nunbers on the
gsencitivity scale and crn the scale of hurt and suffering."
™urther, in the summary on page 1ll6 of this ap -en-
dix teo ICRP Publication 14, the following statement is made:

"Our tentative classificztion of the relative

radicsensitivity of tissues and organs to cancer induction

1e

can be combined with a nziva assessment of the relative nurt-

-

fulness of different kinds of cancer to give an apparently
raticnal relation between the dose limits for individual
tissues and organs in the bedy. This is surprisingly close
to what is implied in the current rccommendation of the ICRP
except in the case of the skin."

I can only assum2 thet Dr. Tamplin is unable te
read, since there is no mantion in those statements oy in
th2 remainder of /ppendiy IV tihat the present standard for

whole body exposure is high by a factor of 10, particularly

—
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LA iy = |
1n4 { in view of the Foreword to this publication which contains the
< |
2 t statement:
3 “The Commission hopes that the publication of the
, EB 4 1 reports, while not recessarily implying recommendations for
- present action, will stinmulate discussion on matters having
€ ! direct relevance to its work and to the development of the
7 fundamental principle of radiologicel protection.” !
€ z o Loee the Cofnan~Tamp.ing thesis rest largely on an f
1 |
§ % assumed doulling dese for cancer, as well as the assumption i
10 that the generzl perulation can receive an average dese of ;

1 ﬂ 170 mrem?
|

12 Pl Yes, |
|
Q 13 Q that did ICRP 14 say with respect to assuming a {
" ;5""(. ’ ’
da 14 doubling dose for cancer? |
%
15 2 TJCRP Publicaticn 14 states (Page 58): ;
15 ‘ “In radiological protection the radiation dose i
17 required tc double the natural cancer incidence is sometimes l
18 “ used in assessing accepcable risks from somatic exposure by l
i
19 analogy witli the concept of doukling dose used in assessing ‘
I S s . . = l
20 the genztic risks from expesure of the gonads. This concept of
21 doubling dose for somatic hazards is a specific example of ?
- the misuse of the ratic of cancer rates. The natural incidence.
5 - |
I
23 ’ of stomach cancer in men or women in five different countr.e: |
|
-
24 varies between 65 and 706 per million living (Seqi and |

28 Kurihara, 19€3, cited by Dolphin and Eve, 1968) so that for a
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fixed risk per rad the doubling dose varies more than ten-fold
and will induce between 65 to 706 additional cases of stomach
cancer per million persons depending on the particular popula-
tion to which attention haprens to be drawn. Superficially

the "doubling dose for cancer" may appear a reasonable con-

cept because the overall incidence of ail forms of cancer
taken together happens te be roughly similar in many different
countires. Liowever, chers are complex rzasons for this aad
where acceptable risks and individual varieties o7 cancer zre
concernéd, the only reasonable parameter to use is the actual
number of cases induced by tlie exposure under consideration. "
Further, on pages 81 and 82 of ICRP 14 they state:
"There is no support in Tables ITI.8 and III.Y ‘or
the hypothesis that the sensitivity of an organ to induction
of malicnant disease is proportional to the natural incidence
of malicnant disease in that organ, I this hacd Leen true,

have

{4

then {ar more cases of induced storach canczr shoul

v

occurred in the Japanese than were observed: the incidence
of leukaemia (Deoll, Payne &nd Waterhouse, 1966) and even
alloving for attenuaticn of dose with depth below the surface

of the Lody there should have lzen more induced cases of

1 , 4 i) '
stlach cancer than of leukaemia.' |
i

Q Ur. Goldman, on page 1505 of the Transcript,

]

|
Dr. Tamplin quoted from ICRP Publication 9 orn page 14, para;rapr

{

|
|

83, specifically on Line 11 of that transcript page, he quotes




ICRP Publicatiun 9 as stating:

"It should be emphasized that the limit does not
in fact represent a proper balance between possible ha:m and
probable benefit."

Is that a correct quote?

lie, it is not. That paragraph reads:

“It should be emphasized that the limit may not in
fact represent a preper balance between pos.ible harm and

probable benefit, because of the uncertainty in assessing the

ricks and the benefits that would justify the exposure.”
ance between does not and may not seems
to me to be cignificant.

Q Dr. Goldman, in both hiz direct testimony and his
cross~examination by the staff, Dr. Tamplin indicated his
judgment that the present radiation standards should be
reduced by a factcr of 1i0
e..pressed ceoncern about a potential future requirement Ior

retre-£fits in the nuclear power industry, if in fact the

dose standards should bz changed. Lased on vour experience
with nuclear power facilities, would it be your judgme t,

assuming a future change in the dose standards, that such

retro-fitting would be necessarv at Davis-Besse?

A lio, data from plants cperating at the present time

and evaluaticn of designs of plants presently under constructiop

.

or proposecd for cperation indicate very clearly that plants
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presently in operation or proposed would have no substantial

difficulty in meeting reduced standards of that magnitude at

some time in the future, on the basis of annual averaoge dis-
charges. Tor short periods of time, however, unforeseen plant
component outace might result in discharges which temporarily
exceed the 10 percent values sucgested by Dr. Tamplin.
Certainly operating data from existing plants

indicates that doses to the maxirmum individual and most cer-
tainly to the average individual in the viciniﬁy of a2 plant
are substantially less than 10 percent of the present ;EC
standards.

Q Dr. Coldman, are you familiar with the Dresden
Muclear Power Staticn and with its gaseous discharge history?

A Yes. I have been responsible for the conduct o2
the meteorological procram at Dresden Nuclear Power Station
fer about three years., As part of that prcogram, we have been
provided with the gascous discharge data for the station and
have calculated the gaseous dose distributicns in the vicinity
of the plant using the scurce data and mateorological data
which we analyze.

0 Dased on your knowledge of che source and the
ﬁa:eorcloqical data which you have analyzed for the Dresden

station, would you say that Dr. Sternclass' asserted relation-

shi.p between gaseous discharges ané the incidence of infant

mo:tality in its viecinity is valid?
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A No. The reascn for this is based on the ‘ollowing

factors: First, if there is any association whatsoever between
infant mortality and the cuantities of gaseous vadicactivity
discharced from the Dresden Station, it lies in tine dose

delivered to the populations at risk. This dose is dependent

not only on the quantity of gas discharged but also upcn the
metecrological conditions that would lead the discharged

gasas irnto the zffected areas. Based on the data indicated =

in Dr. Sterrglass' paper, Livingston County to the south and
southwest and Kankakee County to the southeast had increases

”~ -

in infant mortality rates between 1264 and 1936 of 140 pearcent

and 43 percent, respectively.
Yet our observations of metecreclogical data at

the Dresden site and cur calculations of the resulting dose

distributior in the environs of the plant indicate quite clearly

that the predominanc downwind direction from the plant is not
scuthwest trrough southeast as suggesteé by Dr, Sterrglass
but rather nerth to northeast, almost directly opposite.

Yet the counties that lie toc the north to northeast
and¢ vhich would be receiving the great dose relatively
speaking, although much lese than one mrem per year on an
absolute basis, are Xendall and Will Counties, which experi-
enced changes in infant mortalit:’ rates during the same twvo-
yeér period of minus 31 percent and plus 5 percent, respectivel}

There is, therefore, absolutely no correlation

-
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between dose delivered from the Dresden discharges and infant
mortality rate changes as indicated by Dr. Sternglass, as based
on and determined from actual releases and actual site

meteorology.
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Q Did the testimcny by Davis and Harward of the

U. S. Public Health Service before the Illinois, Pollution
Contrcl Board in December 1970 find that there was no
bacis for Dr. Sternglass' allegatior regarding a possible
relationship between the Dresden gascous releases and infant
mortality in Illinois?

A Yes.
“This analysis of the epidemislogic data presented by
Sternzlces does not support his contention that an association

exists betwean 2xposura to the radiocactive emissions

Presdan and infant mortality. In contrast, the data
CHAIRIIAN SKALLERUP: And they have underlinzd in

-- "o interpreted to mean that no
Ly the radiation exposure. However,
Dresden reactcr coantributes to
infant nortality or respiratory deaths in Illinois or

Chicago, it has not been demonstrated by this study."

EY IR, CHARRCSF &
Q Cid the Mational Council en Ra“ration Frotection
and lleasurencnts recently puablish its recemmendations with

respoct to radiation exposures and doses?

A ¥es, in NCR? Raeport 39.
MR, CUARNOFF: And that is identified as, Applicent's

In the sunmary of their testimony, they statedj
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BY MR. CHARNOFF:
Q In that document, dated January 15, 1971, did the
NCRP recommend anv change in the basic radiation protection
standards as they apply to the general public?
A lio.

Q is the NCR?'s recommanded average population Jose

£

limit based upon genetic considerations?
A Yes, in UCRP Report lio. 39, paragraph 247, they

quote: "The dose equivalent to the gonads for the population

of the United States as a whole from all sources of

—

radiation othe; than natural radiation, and radiaticn fron
the healing arts shall not exceed a yearly average of 0.17
rem (170 mrem) per person (see paragraph 162)."

Q Lid the NCRP in the same Jdccument in paragraph 251
in the middle of <hat paragraph say: "It is alsc expected
that the dose limit of 0.5 rem (500 mrem) per vear for any
critical corcan of an individual mamber of the public,
combined with the average population dose limit of 0.17
rem (170 nrem) per year for critical organs, will have the
effect of controlliing the actual population exposures well
below the stipulated limite. Ullo specific evidence can be
established that would zeem 0 warrant further reduction of
average or individual dose linits for members of the public,
at this time. The low cdose and low duse rate of the radiation

exposure of the population still provide adequate safety
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factors."
A Ves.
Q is the NCRP chartered by Congress?
A Yes.
Q Vhat is its Congressional charter? Would you

fead {rom the Conoressional charter the objects and purposes
of the LICRP?
A Yes, Sectien 3 -~ this is from the National

Council on nNadiztion Protection and lleasurments, an Act of

July 14, 1964, Public Law £8-376, 78 statuas 320,

0
(]

ction 3

ptates: " The objects and purpcses cf the corperaticn

o

shall be:
“l. Teo collect, analyze, develcp and disseminate

in the public interest information and recommendations about

4

(a) protection against radiation {(referrel to herein as

w

'radiation protaction®), and (b) radiation measurements,
quantities &nd units, particularly those concerned with
radiation protection.

"2. To provide a means by which organizations
concerned with the sclentific and related aspects of radiation
protection znd of radiation quantities, unites and measurenents,
méy coozerate for effective utilization ¢f their combined
resources ard to stimulate the work of such organization.

"*3. To develop basic concepts about radiation

guzntities, units, ané nsasurensnts, about the application

i




of these concepts, and about radiation protection.

"4. To cooperate with the International Commission
on Radiological Units and Measurements, and other naticnal
and international organizations, governmental and private,
concerned with radiation quantities, units, and measurements
and with radiation protection."

Q Does the membership of the NCRP include nmen
i1 womsn recognized a xperts in rezdiaticn protecticn
doses?
8 Yes,
Q Are you fanili : e guldance published by
FRC since its inception?
Yes.
Is it your judgment that the radiation pro:ection

CFR Part 20 are consistent with and nasea

Radiation Counecil recommendations,
approved Dy the President, which encompass standards inelu
.n Part 20 vere preonulgated 1T Repo: og. 1 and 2.
FRC Staff P 1 (Ma 60) established basic
Raciation Protection Guldes for radiaticn workers. a whole
bbCy dose for individuals a an average gonad doce for the
porulation. FRC Staff krep 0. (Sept. 19€1l) establii

Raciation Protectiorn Guides for thyroid, bone and bene

marrow doses to the general population and specified daily
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intake guides corresponding to these Protection Guides for
Ra-226, I-131, Sr-29 and Sr-90. E

With ra2spect to maximum individual whole body dose, the
FRT whole body dose guidance for individuals in the general

pepulation is established as 0.5 rem/year (Staff Report No.

1, p. 38); 10 CFR 20.105(a) establishes a maximum dose to an
individual from radiation in unrestricted areas of 0.5
rean/year. Further, concantrations of thoze radionuclide
listed in Avppendix B, Takle II for which the whole body is
the critical organ are so calculated as to produce a whole

-

bedy dose ¢ not mere than 0.5 roem/year by ingestion of

2.2 liters cf water per day or by inhalation.
With respect to avcrage population gonadal dose, FRC

establishes a genetically significant dose linmit of 5 rem

in 30 years, (Staff Report No. 1, p. 28) or an avarage of

0.17 rem per year for the total populaticn. ALC 2stablishes

e

in 20.10c(e) a basis for liriting intaka by a "suicable
saple of ar exposed population group® to one-third the intake
represanted bLv the concantration limits in Appendix B, Table
¥ o
Since the concentration limits represent a dose of 0.5

Ten per year, one-third of that intake would represent 0.17

5

TeR per year, in agreement with the FRC Guide.
With respect to the intake limits for Ra-226, I-131, Sr-89

$r-90, three intake ranges for these radiocnuclides were

- ——-—
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established in FRC Staff Report No. 2, with the upper limit

of Range II corresponding to the FRC average organ dose

guidance. These values are for:

Radium=-226 20 picocuries per day
Iodine-131 100 picocuries per day
Strontiun-990 200 picocuries per day
Strontiw:y-83 200 picccuries per day

“he Appendix B, Table IT concantrations for

Radium=-22

oy

Strontiun-99 and Strontium-%9 reprasent three

inc;vidua; dcse guides. The vazlues fcr "a suitable sampla of
an expcsed ponulation™ a2s limived ir 20.106(e) would be
one~third, and conform exactly with FRC intake values. The
Zppendix B, Table II valuns for I-131 -- and for the other
Iodine isotopes == are not based on adults, but rather on the
biological paranasters of a small child as the "euitable
sample," and re;:esent'ln:ake values which are also for the
maximum individual child, three times the averaje value
présented in FRC Report No. 2.

Vith respect to "as low as practicable," the FRC

Guidance (Report No. 1, p. 37) states: "every effort should

be made to encourage the mazintenancs of dcses eas far below this
gulde as practicable.” 10 CFR 20.1(c) states: “{licensees)

shculd, in &ddition to cam-lying with the requirements set

forth in this part, make every reasonable effort to maintain
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racdiation exposures, and releases of radioactive materials

in effluents to unrestricted areas, as far below the limits
specified in tgis part as practicable.”

On the basis of this compariscn, it is clear that
10 CFR 20 is in complete conformance with published guidance

of the FRC,

Q Dr. Goldman, in the Underground Uses of Nuclecar

Energy Eearinas hefore the Subcommittee on Alr and Uater

Pollution of the Committea on Public Works, U. €. Senate,

10 r heid in 2ugust, 1970, did Dr. Recger Egebarg introduce a |
3 |

1 statement by the Nationzl Academy of Sciences Advisery

— e

Committee to the I'RC commenting on the allegations Ly persons

» 12 | '
C;’;} 13 such as Drs. Geofman and Tarmplin calling for an immediace |
. !
:fzr‘ 14 ﬂ reduction in the radiation protection standards? |
i \ - - i
'5 :; 4 A . i
16 ) Tould vou please read that statement into this E
{
: i | recora? |
18 ’ A Tais is a letter addressed to Dr. Charles L. Dunham,
i M.D., National Academy of Sciences, Division of Medicel l
20 Seciences, Vashington, D. C.
21 “Dear Dr. Dunham:
4 22 "“he Advisory Committee to the Federal Radiation
.(j 23 Council has prepared the following statement and would appre-
é4 | ciate having this statement forwarded to the President of the
25 National Academy of Sciences through your office.
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"Recently the adequacy of radiation protection
standards has been questioned. 2Allegations hav; been made that
insufficient attention has been paid to human data that have
become available in the past few years and that as a result
that risks to the public are being grossly underestimated, ard
that maximum permissible levels should therefore be reduced
immediately,

"Radiation Protection Standards are formulated by
sevaral independent naticnal and international bodies, nanely,
the NCIP, ICRP, FTRC., In addition, periodic scholarly reviews o
pertinent data are providcd by UNSCEMAR. Recent reviews by
these groups (ICR® 1966-69: UNSCEAR ‘64, '66, '69) have
considered in depth essentially all of the available data
relevant to the setting of standards, These bodies have
found no evidence that warrants a downward revigion of the
basic rediation standard cf 5 rems per 20 years or 170 rirems
per vear tc the c¢eneral pcpuletion.

"Pertinent data have teen under continuous review
by the NAS-NRC Advisory Committee to the FRC. This Committee
has specifically reviewed the statements presented befere

Congressional Committees and elsewhere to support the allega-

tions referrad to above and conclude that these ctatements

contain no data that would significantly alter tne base upen
which current standards were established. There is nc evidence

available to the Committee that exposure of the public will

£

1
{
!
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irrrease at a rate that would in any way justify an emergency
vevision cf the existing standards.

"Because of the allegations and widespread puklic
cuncarn the Committee feaels it must plan further consideration
of the inte:pretgtion of data relative to estimating risks
associated vith low levels of radiation exposure and the
utilization (f such interpretations for establishment of
radiaticn standards,

“The public's attention has for the most part been
c¢irected to hazards associated with nuclear power production.
This apprehcnsion is, peradoxically, partly a result of the
detailed public irformation now available on radiation hazerds
of nuclear power and the relative lack of irformation on the
hazards of other modes of power nroduction. What is needed
is a comprehenrcive study of the biclogical hazards of ncn-
nuclear pover production, therefore, the Committee feels that
simultansously there should bLe é comprehensive comparison cf
the biological and social costs of nuclear versus alternative
gources of ezergy.. Furthermcre, there exists a need for
clarification of the philosophy underiyirg decisions invelving
the weighing and apportionment of risks versus benefits in
standards sectting.

"This Committee is especially aware ¢f a need to

fa

consider radiation standards within the context of the broader

aspzcts of societal needs and is anxious to contribute in any




way possible as the matter develops.
Sincerely,
Dr. Cyril L. Comar

Chairman, Committee."”
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MR. CHARNOFF: Thank you.

Mr. Chairman, we have completed our rebuttal

3 ’ testinony.
[ do want before closing this portion of the hearing
5 to intreduce as Aprplicant's exhibits a number »f dacuments

"

¢ { which were referenced cduring the last phase cof the hearing,

7 ” and they were documents the Board had requested copies of
¢ and we are pleased to sudbnit them to you and to tha other

9 parties as exhibits in this proceeding.

10 The first is a documant which was referenced on
1 Lranscript page 1227 zntitled “llore on Radioactive Fallcou:"

“g 12 American Academy of Pediatrics, and a newsletter supplement

14 || dated Rpril 15, 1579. Thet you will recall was a document

!

|

'

'

'

t

12 | publiished by che Comritcesz on Environmentazl Hazards of the |
!

|

. : i
15 || We us2C in crosc-examining Dr. Sternglass, and I would like |
|

16 te have that identifiesd as Applicant's Exhibit No. 9 and

|
; 17 ask Mr. Churchill to hand ctnrea copies of that document g
i8 ﬁ to the Peporter and to the members of the Board and to the .
Intexvenors.
18
20 Perhaps it would be best if I simply read throucgh
21 these and then have Mr. Churchill hand taiem all out at one
tine. 5
o T |
: -~ CHATRMAN SKALLERUP: It is so ordered on No. 9. :
XX 24 (The documen: referred to was marked
25 Zpplicant's Exhibit No. 9, for identifi-

catiocn, and was received in evidence.)

EY N
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MR. CHARNOFF: Before proceeding with No. 10, may

I ask a question of the Regulatory Staff?

There was reference to a document entitled
“Radiological Surveillance Studies at a Boiling Water liuclear
Power Raactor,” by Kahn et al, U. S. Public Health Service.

Is that a document the Staff is plannirg to usa as a basis

for testimony of any of the witnesses tcmorrow?
MR. ENGELHARDT: No.

MR. CHRENCTT: Toun we will introduce that document

1
¥
T

-

-
o
.
[

as Applican:’s Exhibit No. 1 t is entitled "Radiologi ical
Surveillanca Studlies at a Boiling Water Nuclear Prwer
Rzactoxr” puslisred by U. S. Department cf Health, Educaticn,
and Walfare: Fublic Hszalth Service, Environmental lealth
Sexvice, bearinc the number ERH/DER 70-1.

fhie document was referencad on transc >ript pages
1238 and 1257,

QR. JORDAN: Iz the loilinc water reactsr re ferred

to therxe thiz Dresden reactor?

HR. CHARNOFF: It includes the data on the

f 7:

Jresden reactor. Yes, it is @xclusively the data on the
Dresden reactor. It was the document Dr. Sternglass made
Telarance to.

e R T Ry T AT . = 3 ~] ™ < 3 4 1 -
CERIFMAN SEKALLERUP: It is so ordarec, Exhibit No.

10.

s -t
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(The document referred to was marked

Applicant's Exhibit No. 10, for identi-

fication, and was received in eviderce.)

T e e e—

MR. CHARNOFP: Are you presenting a docuwsent
5 entitled "The Critical Review ‘of Infant llortality and Nuclear
6 Pover Generation" by E. J. Sternglass presented by lMr. 2.

7 ’ K. Davies and E. Howard?

5 n‘ R, ENSCLUARDT: Yes. :

fu
|
2

’ v - 2l - - 2 Y
9 . CEARIICFF: T will pass that then an

ae & =i S A -
&L introauece thet docunant.

-
(=]

P —
i
o

!
i
. 12 | document by Daniel . Cahill and Charles L. vaile, it wzs |
r 2 h &5
0 13 also mentioned in the rebuttal testimony by Dr. Goldman.
ﬁ“ﬁ?? : 14 The article was entitled "Some Effects of Tritizted Water cn |
s liamaliar Petal Dsvelopment® by Cahill and Yuile, Univeregity
16 ef Rochester, Schuci of Hedicine and Deatistry. It is i
9 || Published in the "roceedings of the 2th Annual Hanford |
19 Bioleogy Symposium, Richland, Washington, jiay 53-8, 1969.
' | Yle would have that marked as Applicant's Ixhibit

28 No. 11 and introduce that inte evidence.

CHATRMAN SKALLERUP: It is so ordered.

{Tne document referred tc was narked

N
L]
—
—
e

23 | Applicant's Exhibit Wo. 11, for identifib
26 | caticn, and was received in evidence.)

‘ED 25 HE. CHARNOFT: Lext we would like to identify as




-

v
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(The document referred to was marked
Applicant's Exhibit No. 12, for

identification.)

HR. CHARNOFT: The next is a document entitled
5 "Radicactive Waste Dischargas to the Environment from Nuclear

6 Powar Facilities" published by U. S. Department of Health,

~

i Education, and Welfare, Public Health Service, Environmental

8 licalth fervice bearing the number BRH/DER 70-2. It was

9 referenced on transcript page 1422 and it contains on page

10 15 a table, number 8, entitled "Total ‘nnual Gasecus llaste

11 || Discharged !l"oble and Activation Gases )Curigs)” listing a

12 nuwiber of prassurized water reactors, boiling water reactors
Q " i and a high temperature gas cooled reactor.

i
i
{
|
¥ou will recall this was the table referesnced first *
|
I

» 15 I believe by Dr. Sternglass and used by us in cross-
1% éxamining Dr. Sternglass. i
17 Ve would mark this as Applicant's Exhibit lo. 13. l
'.“%f 18 CHAIRIMAN SKALLERUP: It is so ordered. :
XLXK g (The document referred to was marked :
20 Applicant's Exhibit No. 13, for identifii
- cation, and was received in evidence.) |
<?> 5 “R. CEARNOFT': Dr. Sternglass also referenced :

]

23 || Som2 studies by Dr. Alice Stewar: and we cross-examined Dr.

24 || Sternglass irn connecticn with that study. And I believe we

\
|
25 || even asked him to read a section from it. Therefore we ;
|
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introduce as Applicant's Exhibit No. 14 a document published
ip The lLancet on Saturday, June 6, 1970 entitled "Radiation

Dos~ Lffects in Relation to Obstetric X-Rays and Childhood

Cancers," by Alice Stewart and G. W. Kneale.

5 “his was referenced on transcript 1426 and some
¢ || other pages.
b u iAgain we would offer that not as evidence, but ?
8 | simply as Ipplicant’s Dxzhibit 14,
9 Y CHAXRMAN SKALLERUP: It is sc ordered. |
XXZX 10 “ (The document referred to was marked ;
- 1 | Applicant's Exhibit No. 14, for
12 , identification.)
13 MR. CIUARNOFF: That would conclude =--
!
: 14 I believe we have now provided the Board with all
15 | cf the docunants that have becen menticned at cone time i
: 16 li or another, except possibly for the dcecuments that the ;
¢ : 17 . staff will apparantly introduce. And that would concluce
, ® | our rebuttal testimony in this proceeding.
. ' ‘ I might only suggest, Mr. Chairman, that if MNr. i
20 l Lau is permitted to produce pdditional direct testimony we
2 | woald reserve the right to cffer rebuttal testimony in responsd
22 J to that testimomy. Other <han that, I believe we are concluded
23 |l with our rabuttal testinony.
24 h UR. JCRDAN: With regard to Dr. Goldman's answers
_‘E' 25 te one of cthe questions, he ended up with the statement --
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I have trouble referencing it for your benefit, becaus2 there
are no page numbers -- but he ended up --
MR. CHARNOFF: Perhaps you could identify the
question, Dr. Jordan and we can {iad it on that basis?
DR, JORDAN: Very weéll.

The guestion was: "Dr. Coldman, considering

Dres. Gofman and Tanplin's stateamants with respect to tha presen

AEC standarcés and based on your examination of the Davis-
Besse plant cnvironment 2nd the dose projections therefron,
could you comrent con the validity of their ccntentions.”

The testimcay scemed clear exacept whan we got to
the last paragrapii. Ee ended up by szaying, "Thus, one
cannot evaluate the adeguacy of Part 20 for radiocactivity
releases from an actual nuclear power plant in terms of any
single isotope taken alon2 at full MPC, which is what Dr.
Tamplin appears to do in his cesium calculations.”

“hig ccnfused me, bescause it szemed to me in that
case of the cesium calculations, he was surely considering a
single isctope rather than, as you say, yor cannot evaluate
it in terms of any single icsotope taken alcne or at full
MPC.

fould You care tc add additional clarification for
my benefit now or thet or at a later tima?

TES WITNESS: I can attempt to clarify it now,

Dr. Jordcan.

e e e - e

e v e
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s

Wnat I was trying to say, perhaps not too well,

in that answer, was that with respect to any nuclear power

facility in the r2cl world, the relationship of materials |
discharged Zrom the plant with respect to esach othaer is |
5 pretty well established by the physical and chemical charac;eri?-
€ tice of the syscem which is operating. E
7 % DR, JORDAN: I understand that. |
3 ""EE WITNESS: And that it is physically and chemi-
a cally, if not ingossiblz, then highly unlikely, that one ‘

0 ﬁ couald heva 2y particular isctope without having in nore
|
i

" or less Ifixe2d propeorticn to ic a number of others. And,
12 u therefore, vonz cannot lcok at the existence or the fraczion
Q 13 ‘I of MPC at vhich & single isctope alone exists without con- ;
Wi |
w5 -'-' y ». & - . !
“iﬁ}:ﬁm 14 ! gicdering in tne real senge and with a real plant what other !
" i materials must accompany it based on the nature cf zhe |
5
1 plant and the processes which give rise to the wastes.
7 ! 53 tliat one can evaluate certaialy any isotope ;
J |
- froem the point of view of its own ability to meet its own |
|}
. MPC in theory and to g¢ through a nu.=rical calculation which |
¥ i {
| S I , =l : " |
i in ract can be mede ta schow that if this were to be the !
. |
o case, then some other consequence would follow, as Dr.
L
Do b 144 {
i Taaplin did, l
' |

———n———

o

Davie-Begse in particular, this is impossible in the real

B ! B
¢
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world. Cesium or any other isotope does not exist alone
in a vacuun,

DR. JORDAN: I understand now whet you were saying.
Hovever let me say it this way, that 10 CFR 20 would apply,
say, to a cesium processing plant, and would, therefore, in
that event parheps apply to concentrations of cesium in the
gaseous effluents from & cesium plant and there would be
a single isotope.

TiE WITN
me add that =he
discharge from a
20 that recuire considerations other than just the numerica
valugs in the appendix. These are the other sections that I

referenced particularly 2)06(e), which requires consideration

of reconcen:ration and total exposure from all sourcas

SR JORDAN: Ve Iy we + 5

MR, CHARNOFF: Iir. Chairman, I don't know wiether

this is the right “ime to do it or perhaps it would be appro-
priate Zor Ilnal argument, but I would simply like to oifer
spec: to the specific question asked by Dr. Jordan

the very end, namely, what would happen with regard to a

plant, that in this hearing we are not

|
examining, 15 I understand the regulaticns and the Commis:ion'Q

neiorandum Ln Calvert Cliffs, we are not conducting a

geaeral rule-making hearing as to the validity of Part 20




And while I understand Dr. Jcrdan's gquestion to
elicit a certain responce, I think that there is a legal
framgwork in which this Board has to evaluate the issuc as
posed by LIFE

I would like to go on at length about this at some
appropriate time and it nz2y not be now, it may be in final
argument. But I know we have had a number of opportunities
where this question has alm&%t been touched upon. And I
would submit that thers is certainly not a clear statemant by
the Board as to how it understands this issue in this
hearing.

I woculd submit toc that insofar as therz are
hints in the transcript as to what the Board's understandin
is, that in my judgment the Board is in error in looking at
this ae a Par: 20 issue without regerd to the issue which is

the subject cf this hearing.

across

fh

DR. JORDAEN: Mr, Charnoff and I have brushe
this a :ime or twc before and I agres that there is scmehow
or other some nmisunderstanding., And I beclieve, Mr, Chairman,

that it wouid be well at some time soon to get this mis-

undsrstandiisg cleared up. Whather this iz the appropriate

CHAIRMLN SRELLERUP: There are twd nmatters

involved. One may be the existence of a misunderstanding.

e ot - ————

—
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The other is trying to understand what Dr. Goldman meant.
And I think there is ncthing wrong in asking that kind of

guastion.

MR, CHARMOFF: No, and I didn't cbject to the

guestien.

CR. JORDAM: I think I am all right on what Dr.

Goldman mz:nt, I now understand that. But Mr. Charnoif

brings up tie same question we had before, what is under

cor.tention.

CHARNOrF: Ue have had thies question touchad

bR,

upon a little bit in the transcript and a little bit at
bench conference. I would submit that a careful reading

of the Calvert Cliffs mcmorandum is in order to establish what

it i3 that we are lcoking at in this case.

.

is the time to do it, lMrs. Bleicher is not here,

Lo do it.

o

hi right tize

’ -
i8 noOt tha

w

I would sinmply like to note for the record that

this is not an objection to Dr, Jordan's guestion, it

helpful questicn, but in terms of understanding the

case, that this Board is tc look at and

P
g

issuve in this

are to in effect litigate, would submit to you that the

fev remarks that have that appear on the

recorca don'c
wnich a

perties have guite seused cn the exient to

Part 20 challenge is approj:riate in a licensing hearing, as

And whether this

thiat we

s S —— S
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set tor&h by the Commission in the Calvert Cliffs proceeding.
CHAIRMAN SKALLERUP: Well, it would seem to me,
Mr. Charnoff, ~hat we ~ught to have the Intervenors
present before we discuss this.
And secondly, I think on the face of it, the time
tc discuss it,.the appreopriate time te discuss it, would be

when Mrs. Bleicher, as sha suggested this mcrning in cur

conferznce, raises Juestions about burden of proof.
MR. CEARNOFF: I don't know that it is related
é

to burdan of proof. But I would agree certainly we cucht

this out on the rezcord before you when ilrs.

W

.t

i
|
to argu ?
|

Bleicher is present. 2ecause I think it is a cricical question

-

W

and I don't think we have sharpaned this issue at least to

the noint where we all understand each other's pusitions i
CHAIRMAN SHEALLERUP: Apart from whether we are in
agreement &s to what Calvert Cliffs said too.
MR. CHARNOFF: I won't commeat.

CUAIRMAN SKALLERUP: We will take a2 l0-minute

S

bresk.

(Rececs.)
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CHAIRMAN SKALLERUP: Will the hearing pléase come
to order.

I have been requested to advise the audience that
there is a Chrysler outside with plate 6771 C and the lights
are on,

l'r. Engelhardt.

MR. ENGELHARDT: INr. Chairman, I have two pre-
liminary matters to begin our rshuttal. One deals with a
question raised by Dr. Jo:xdan before the luncheon recess with
regard to the aprlicakility c¢f a requlation recently nublished
by the Commission, published in the Federal Register at
Volume 35, rage rNo. 195€7.

It was published in the issue of the Federal
Registesr Jdated December 24, 1970. I would like to ask
Mr. Rgberxt ledesco, wiho has beun sworn and been a witness
in this proceeding, to state the extent to which the anplica-
tion for the Davis-3esse construction permit complies with
the provisions of that amended reguliation.

Yherz2upon,

was recallied as a witnesg on behalf of the applicant and,
having bean previously duly sworn, tras examined and testified
as fcllovus:

DIRECT EXAMINATION

MR, TEDESCO: Mr, Chezirman, our review of the

Devis-Resse project included those aspects associated with the




station emergency plan.

To cope with unlikely emergency conditions

affecting or and off-site activities that may occur during

the lifetime of the facility. Information in this regard

1970.

{
i
{
was requested from the applicant in Question 8.1 on February lZL
|
i

The information that we requested was received in
amendment 3 dated 2pril 22, 1970, and appear in Sec:ion 12.5.1:
of the PCAR. On Decemnber 24, 1970, the Atomic Energy Commi
sion puklisted Appendix E to 10 CFR 50 entitled, "Plans for
Coping

appendix the information that applicants

should provide in their application for a license was iden-
tified. Our review of the Davis-Besse project was completec
on November 2, 1970, which was the date sof our Safety Evalua-
tion. Our comrants on this matter are given in Section 10.4
cf our Safety Evaluation.

Lowever, we have reviewed the information suppliéd
by the applicant in terms cf its applicability to meet tie
Appendix E. It is our conclusiecn that the

information provided in Section 12.4.1 of the PSAR satisfies

is regard, we cite 1I,
2ty ZAnalysis Report.”
“here are listed seven categories. The first

category in Title A relates to the organization
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for coping with emergencies. This information can be found in
12.4.1 of the PSAR.
Category B relates to contacts and arrangemants
to be made with state and local znd federal zgencies. This
informetior may be found in fectien 12.4.1 of the PSAR.
Category C relatec to measures to be taken within

and outside the site. This information may be found in

n
pe

e.-«'r

cn 12.“3.1.1, 12.4.102; :-2.‘;.1.3 and 12'4nl~[.‘.

Category D relates tc features of the facility

to ke provided for con-site eniergency and transportation to

PR——

off-site areas. This informeztion is zvailable in Section

6]

12.4.1.6 of the azpiicztion.
Category E relates to provisions for emervency
treatment and that information is available in Section 12.4.1.6
Category F relectes to the training program and
this information is descrihed in Scetion 12.4.1 of the appiica-
tion.
The last category is Category G and it relates to

features to assurce the cavability for evacuzrtion if necessarv

-

: [od

and thie informaticon is conteéined in Secticn 12.4.1.2 and 5

e appliication,

CHAIRFAN SKRALLERUF: Mr. Tedesco, would you please

— ———

check the cltations you gave against the Transcript when you
receive it tonight and let ue know if there zre any changes.

FR, TEDESCO: Yes, sir.
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CHAIRMAN SKALLERUP: Thank you.

IR, ENGELHARDT:
mattef that I would like to provide for the record.

Perlier today the applicant offered as I belisve
Exhibit 6 a letter from Mr. Packard, Acting Secretary of
Deéfense, to lMr, Davis of the Toledo Edison Company.

This letter was transmitted to the Regulatory

letter from Mr.

Staff urder cover of a

to the Ffecretary of Defense for Atcmic tnergy.

Te complete the circuit and to assure that the

.

recoxd is clear that the ATapmic Energy Cormission has

receivec & copy of this letter from Mr.

the Department of Defense, I would like to offer the trans-

mittal letter as Staff Exhibit 3.

¥ identified this transmittal letter as a letter

dated 1% January 1971 acddressed to Dr, Peter A. Morris,
Diractor, Division of Resactor Licensing, signed by Carl
Asgistant to the fecretary of Defense, Atomic Eneragy.
MR, CHARNOFF: 'Yould it be well to have that
let.ter read into the Transcript, Mr. Chaimman, in light of

the fact that the Secretary Fackard letter was read into

the record?
CUAIRMAN SITALLERUZ: Yes.
HX, ENGELEARDT: 1 will ask Mr. Tedesco to r:ad

that letter. We have sufficient copies to provide

Mr. Chairman, thore is one other

assistant

Packard directly fro
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parties and to the Board.

CHAIRMAN SKALLERUP: tould you distribute them
first, please?

IR, TEDESCO: The letter is dated 19 January, 1971
from the Office cof the Secretary of Defense, Washington, D. C.,
20301, The letter is to Dr. Peter A. lorris, the Director,
Divisicns of Regétor Licenzirg, U, S. Atcmic Energy Commission,
Washington, D. C., 20345.

“Dear Dr. Morris:

During the recent public hearings concerning the
preposed Davis-Besse Nuclear Power Station, several questions

arose wvith re

(Te]

aréd to the control of militarvy aircraft on
training flights originating at Lockbourne Air Force Rase,
Chio. On January 14, 1871, lr. Packard, Deputy Secretary of
Defense, wrote to Mr. Davis, President of the Toledo Edison

apartnent of Defense's awareness of

o
¢

Company, confirming the
the plans for the constructicn and oepration cf the Davis-Pecse
facility as well as the oper:ztional constraints now in effect
for Air Force training flights in the vicinity of the proposed
nuclear plent site. I em forvarding as an enclosure a copy
of Ir. Packard's letter for your information.

Siacerely,

/s/ Carl valske

Carl Walske

Assistant to the Secretary

of Defense (Atomic Energy)
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mw_:.lns ! CIHAIRMAN SKALLERUP: It is so ordered as Staff
‘ 2 || pxhibit 3.
. 3 (The document referred to was
Q 4 marked Staff Cxhibit No. 3 for
2 S identification and received in
6 ¢ evidence.)
XAXXX 7 MR. ENGELMARDT: Yr, Chairman, I would like to
] call ac our £irst rebuttal witness, Mr. Laster Rogers.
9, tie hae not previously been sworn and I would ask

10 | you tec zdministey tne oath.

- }
i

) Vhereupo:n; !

12 LESTER ROCERS |
!
@  13 was called as a witness on bchalf of the MAtomic Energy
;%7??"“ 14 Commission and, having been first duly sworn, was examined
15 || ard testified as follows:
xx:ixx 16 f DIFECT EXANINATION
i7 BY MR, ENGELEARDT:
18 ! Q lr., Rogers, would you please state your nane,
19 f your adcdress, and give a zumrary of your present reepcnsibilities
20 ! anci yeur eduvcaticnal and profescional qualificatione?
i\ 21. A Hy name is Lester Rogers. My address is
§;> 22 ﬁ. €. Atomic TFrnergy Commissicn, Bethesday, VMarvliand. I am |
- 23 Director, Livision of Radiolcgical and Environmental Prctectiont
24 ; U. €. Atomic Energy Comnissicn.
25 | In this position I am responsible for the developmeng
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of requlations designed to limit exposures of workers and

nd activities
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[ irteen years of this experience has been with the
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AEC REgulatory Program in the development of radiation pro-

tection standards. Experience in the Atomic Energy Commission

includes positions as Chief, Licensing Branch, Isotopes
' Pivision, Oax Ridge, Tennessee; Assistant Director for
’ Materials Standards, Divisicon of Licensing and Regulation;
1 U. €. ZEC Scientific Representative for South 2merica, Buenos
|
! » » » 3 - . »
! Aires, IMrgentina; Depuuiy Director, Division of Radiation
‘ g i
5 Protection S$tandards, U. S. AEC, Washington, D. C.; Director,
e ' Division ¢f Radiclogical and Environmentzl Protection ( fo:merl?
10 ! the Division of Radiztion Prctection Standards). E
- t
- i
1 ‘ Z have previously served as Chairman of the Federal |
12 ﬁ Interagency Committee on Regulations for Transport of Radio-
Q : 13 active Materials; as a member of Subcommittee 10, Naticnal
AR, " » . 3
%50 14 ? Council on Radiaticn Protection and Measurements; consultant
{
15 to the International Atomic Energy Agency (IAEA) on Toxicity
%6 Classificaticns for Radionuclides; and U, S. representaiive
17 on IAI2Z panels to develop recgulations for the safe transport |
|
18 of radioactive materials, |
i
19 0 Mr. Rogers, are ycu familiar with the allegations
!
20 of LIFE with respect to the inadegquacies of 10 CFR Part 207 |
ﬂ A Yes
21 .
<?\ 22 Q sZre you also familiar with th2 testimony of
D | : . = o |
23 Dr. Sterncglass and Dr, Tamplin at this hearing concerning the
24 deficiencies as they see it c¢f 10 CFR Part 20 limits,
@ 25 A Ves, I an familiar wicth it.
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0 Wlould you please discuss the basis for the Atomic
Energy Commission regulations found in 10 CFR Part 20 that
relate to radioactive releases and how u. 2se reculations are
applied to control releases of radioactiv’ty from nuclear
pover reactors during normal operations to essure the public

health and sofety?

RN p—

v v
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MR. ROGERS: The construction and operation of
nuclear power plants in the United States is carried
out under a comprehensive Federal program of licensing and
reguliation administered by the Atomic Energy Commission. The
program is cezigned tc protect health and safety from exposure
to icnizing radiaticn that may result
:zching the znvironment alther from accidental releases
or in effluents released during the normal operation of
nuclear faciliitieg., This festimony is limited to a dis-
cussion of rsoulutions that apply to the controlled release
of radicactivity i ir and water.
anewerk for centrolling levels
of radicactivity in efflucnts frem nuclear power »lants is
set out in the Commission's requlations Part 20 and Part 50
published urder Title 10 of the Code of Federal Recqulaticns.

Part 20, "Standards for Protection Against Radiation,"

sets the gereral : fer protecticon against radiation,

including limits on levels of radioactivity relecased to the
envircarent.
¥t 50, "Licensing of Production and Utilization

litiee,” establishes general design, ceonstruction, and

ating regulirensn.s foo ilear power plants and other nucle?r

! requirements for obtaining
a permit to construct and 2 license to cperate a nuclear
pover plant. Each of these regulations, their interrelation-

ship in cont:olling‘:aleases of radioactivity to the environ-

{
i
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ment, and their implemention in tho-licenaing process will
be discussed.

First I would like to discuss the basis of the AZC
Regulatory standards. An understanding of the integrity of
the system within which radiation protection standards
have been developed is fundanental to an understanding and

evaluation of the wvalidity of the standards. The formal procedu

-

;
8N
'

scientific bases for developing and establishing standards

for protecticn against ioniz.ng radiation are among the

most conprahensive of any apnli to environmental sticsses.

The scientific in‘ormation required in radiztion

protecticn standards sstting activities is developed
through investications and analyses by tl: medical and
scientific communities throughout the world and providas the
basis for ricommendaticns by wrious standar<s setting bodies.
fhe National Academy of Sciences in the Unitad
States, the iedical Reszearch Council in the United Kingdom,
and the United Nations Scientific Committee on the Effects of
Atomic Radiation have plaved a particularly outstanding

role in evaluating the available data on bioclogical effects

and estimating risks from exposurc to ionizing radiation. These

bolies have issued comprehensive reports on the biological effﬁct
of ionizince radiation that form, in large part, the scientific|
baszis for the standards.

The general radiation prctection standards,
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A |

e | ‘
ms 3 ' Il applicable to all licensed activities, set forth in
‘- 2 ; Part 20 were first published as an effective regulation in
v 2t ]
3 || 1957. At the cutset the Part 20 regulation was based on

4 the recommendztions of the Hational Council on Radiation
5 Protection and Measurements (NCRP) and the International

6 Commiseion on Radiological Protection (ICRP). «

7 Since 1959 officicl guidance for control

8 of exposures tc radiation ha: been provided to

9’. Federal agercies thrcagh reccmmendations of *he Felzral %

10 Radiation Counecil (FRC), esteblishad in 1959. The FRC is : ?
L 1 directed to adviss the Presicent"...withrespact to radiaticn i

12 matters, directly or indirectly affecting health, including

13 1 guidance for all rederal agsncies in the formulation of
'ktf 14 p radiation standards...". The basic recommendations of the

15 FRC, NCRP ard@ ICRP are mutually compatible.

'
ation}

3

1Y)

1% | The Fedsral Radiation Council recommends a radi

£
‘..-

17 protection guide of 0.5 rem per year for whole body exposure

18 of individual members of the public. For the total popu-

19 | lation, it is recommended that the average genetically signifi-

| |

20 || cant exposure should not excz2d 5 rems in 30 years or an

21 average annuel exposure of 170 millirems per year.

For purposes of coatrolling levele of radicactivity

23 in the environment, the Federasl Radiation Council prevides that),

@
[

24 . ag 2n cparational technique, where it is impractical to
j“t.
Q:? 25 |, determine individual radiation doses, exposures will be

considered to meet radiation protection cuides, if the
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estimated average doses to a suitable sample of the

exposed population do not exceed one-third of the radiation
protection guides applicable to individual members of the
pudblic cr 170 mililirems per vear for whcle body exposure.

Th2 PRC guides are nct intended to apprly to radiation exposure
rasulting from natural backg:ound or ths purposaful exposure
of patients by practitioners of the healing arcs.

In discussing these stendards, it ie helpful tc
compare them with radiaticn exposures that w2 all incur from
naturzsl backgrcund radiation. Such a ccocmparison appears
in Exnibit 1.

MR. ENGELHARDT: Ilir. Chairman, we have three
exhibits appended to this tectimeny. I would propose to
daefer the offer of these exhibits until the witness has
completed his presentation of the testimony, unless the

Boarc would f£ind it more convenient for the record if

we identified and offered these exhibits as they are identified

in the testinrony,

'

CHAIRMAN SXALLERUI': The Board will go off the
rezord.

(Discussion off ti.e record.)

CHAIRMZN SKALIERUP: On the record.

THEZ WITNESS: In additicon to the numerical guidance
on dose limits, ICRP, NCRP and FRC havs gsnersally recommended
that expecsure to radiaticn bekept as low as practicable.

Tha ICRP adds "...that it is important to ensure that no

\
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single type of population exposure takes up a disproportionate
share of the total."

The ICRF and NCRP have published tables of racommende
maximum permissible concentrations of radionuclides in air
and water. These concentrations are estimated to be the
highest concentrations of the respective radicnuclides which
may be pernitted in air or waiter used continuously by &
"standard" man without resul:ing in a radiation dose that
would exceed a maximum permissible occupational dose. For
application tc individual members of the general public
these limits are recduced by a factor of 10. In its Report
Nel 1, the Pederal Radiation Council recomrended the
concentration guides then in use by Federal agencies, i.e.,
the maximum permissible concentraéions publisned by the
ICRP or NCR?, be used on an interim basis.

-1 its Report No. 2, the FRC included snecific ,
guidance for euposures of the general public to strontium-89,
strontium-90, iodine~121, and the radium-226 that
éiffered from the thsn currert recommendations of the ICRP
and NCRP. Subseqguent modifications of ICRP and NCRP limits
have eliminuted sone of these differences.

Thcese are the basic guidelines within which the
AEC regulations to contrcl recleases of radioactivity to the
envirunment have been formulzted.

It is noted that under the President's Reorgani-
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zation Plan No. 3 vhich became effective on December 2,

1970, the functionz of the FRC were transferred toc the

new Environmental Protection Agency. Also transferred to

EPA is that part of the AEC's authority, as administered by
its Division of Radietion Protection Standards, to develop and
set generally applicable environmental radizticon standardés

for the protection of the geieral environment. The AEC

continues to> have the responsibility for the implementation
and enforcement through its licensing and reculatory authority
of the radiation standaxrds developed by EPA. .

o

iow I would like «o discuss the Part 20 provisions
on relgzases of radioactivity in effluents. The objectives

of the Cocmmission's regulatory program as related to the

to the protection of the env:.:onment from releases of
radicactivity in effluents from the normal operation of
nuclear Zfacilities are:

(1) to limit releuses of radioactivity to the
envircament from each nuclear facility or other licensed
activity sc that exposures of the general public to ioniz+

“ : ing radiation frem the cumulative effects of a.l licensed

atonic energy activities, when added to exposures from

other sources, are not lLikely to exczed radiation pro-

tection guides recommenced by the FRC and approved by

the President

-

{2) to provide reasonable assurance that levels
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as dose to individuals in the populatiorn or to population
‘groups. Rather, regulatory requirements are formulated as
limits on concentrations and/or quantities of radioactivity
in air and water elfluents raleased to the envircnment. The
requirements are designed to provide reasonable assurance
that resultant expcsures of ;ndividual membere of the public |
generally and of the pcocpulation as a whole from nuclear
activities from 2ll importé%tpathways of erxposure are well

within recommended radiation protection gquides.

mately 25C radionuclides, limits on coacentrations
in &air and water which, with few exceptions, are cne- ‘
tenth of the most restrictive maximum permissible concentrations
for a 168~hour weck listed in ICRP Publication 2. Concen-
trations listed for strontiuwn-89, strontium-90,

radium=-226, and various radionuclides of iodine are

impractical to impose legal limits on licensees expressed

of radioactivity added to the envircnment ae well

below levels that could result in perceptible adverse

effects on the ecology of the environment; and

(3) to provide reasonable assurance that appropriate
efforts are made to keep releases of radiocactive materials
in effluents to unrestricted areas as far below
linits specified in the regulations as practicable.

For purposes of regulationsz, the AEC has consicered

PT————

RP——

Eppendix B to Par: 20 regulations lists, for approxi-

|
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derived from recommendations of the FRC contained in its
Report No. 2. Where there is a mixture of radionuclides
. in effluent air or water, the sum of the respective ratios of
¢ 1 actual concentration to concéntration limit must not exceed
s i unity.
6 il Concentration limits specified in the Part 20 ;
? % requlation are apolicable to average concentrations in |
. i air or wate:r as released tc the environment; that is, at
’ % the boundary of the area to vhich access is controlled by the
19 E licensee for purposes of protection of individuals from
i E erxposure to radiation and racloactive materials. Concen-
12 g trations may be averaged over a period of time not greater
@ 13 than one year. Average concentrations to which individual
xr?ﬁ' 14 menbers of the public may be exposed are substantially less.
15 | -n practice, typee and quantities of radiocactive
15 materials released and dilution in the environment are
7 such that resultant radiatior doses to the most highly
8 expoged individuals are small fractions of applicable
19 radiation protection buidss, and average exposures of
20 ﬁ population <rouns are much lcwer.
21 1 The radiation dose limits recommended by the ICRP
'(“3 22 i and NCRP arnd the radiation protection guides established
s = 2 by the Fedsral Radiation Ccuncil apply to total exposures to
24 | al. sources of radiation except natural background and medical
| % ! procedures. The limits applied by the AEC under the provisions
|



1729

of Part 20, to concentrations of radicactivity in

effluents make it improbable that radiation doses

to the public from such radiocactivity will exceed small fractijn
of limits zpplicable to total exposures from all sources of
interest. It is necessary, however, for the AEC and other
regulatory agencies to keep in mind the possibility that
some ccmbiration of separztely reculated socurces of expesure
might result in tctal dos2:z in sxcess of these limits.

This possibility is of especial concern in the

regulation of nuclear facilitiez (e.g., uranium processing
mills, reactor fuel chemical reprocessing plants and nuclear
power plants) wjich may releise large volumes of air or water

containing e mixture of radisnuclides. In such cases

the total guantity of zach typs of radicnuclids relezsed nay
be more critical with respect to limiting expesures of the

pudblic thar are concenvrations in effluent a2ir and water.
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Part 20 clearly recognizes this concern in pro-
viding that, in addition to limiting concentrations in

effluent streams, the Commission may limit total guantities

cf radiocactive materials released in effluents during a speci-

5 fied period of time if it appears that in any situation the

& daily intake of radicactive naterial from all pathways of
7 | exposure (air, food and water), by a suitable sample of an
8 exposed popilation group, averaged over a period not exczeding

9 | on2 year w ald ctherwise exceced the daily intake resulting

0 from continuous exposurs to air or water containing one-third
1S
" the concentraticn of radiocactive material specified as limits
|
12 “ in the regulations. In effect, this provision would limit the
L
Q 13 || dose to the critical organ of the suitable sample of an
& 14 csed population group fron all scurces of exposure to
15 || one-third the dose limit for individuals in the population
A
16 ] recommended by the FRC, NCRP and ICRP.
17 It is intended that this provision of the ragulation
@ be implemented in the licensing process if it appears
19 I likely that sufficiently larce quantity of radioactivity will
t
20" be released thiat exposures to people offsite will be a
21 significant fraction of radiation protection guides. 1In
'(,\ 22 | ucsh cases, it would be necersary tc make an assessment of
\_) { ‘ = : R = = - Caals
23 |, ta® Lypes asd guantities ol radionuclides released, their
24 chamical ani physical behavior in the environment, including

v 25 biological concentration factors, important pathways to
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humans, population groups likely to be exposed and predict:
doses to such groups. Quantity limits Dbased on such a
study would then be derived so thiat actual expcsures to the
public from all pathways wculd be well within radiation
protection guides.

Por scme nuclear activities it may not be practicabl
to comply wi the concentration limits at the point of
release froin a restricted area azs'specified in the regulation.

The regulatilon provides for Commission acproval of concen-

tration limits higher than those specified in the regulation .
on a case-byr-caze basis provided the applicant demonstrates
that he has made a reasonable effort to minimize the
radiocactivity contained in effluents to unrestricted areas
and that exposures of individuals and «f a suitable sample of
exposed population groups do not exceed the cxposure criteria
specified in the regulation.

in administering the regulatory program, the
Commission also subscribas to the genasral principle that,
within radiation protection guides, radiaticn exposures to

tha public should be xept as low as practicable. This general

principle has been a central one in the field of radiation

144

protection and the nuclear industry for many years. Experience!

shows that Licensee: have generzlly kept exposures to
racdiation and releases of radiocactivity in effluents to

levels that are well below Part 20 limits.

{

|
|
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The Commission published on December 3, 1970,

amandments to Part 20 that e:xpresses in the regulation the
intent that conuistent with FRC guidance all AEC licensees
should make every reasonable effort to maintain radiation
exposures, and releases of radioactive materials in effluents
to unrestricted areas, as far below the limits specified in
Part 20 as practicable. I will later discuss amendments

to Part 50 :hat were published at the same time to improve
the ragulatory framework tc Jurther assure that radicactivity
in efflusnt releases from nuclear power reactors are

maintained 18 low as practical le,
The implementation of this general principle will
help to assure that any one class of activity dces not
contribute a disproporticnate share of total exprosure to the
public and the cunulative effects of all sources of exposures
will remain well within radiution protection gquides.
Jow I would like to speak more spacifically to
the applica=zion of Part 20 ard Part 50in the licensing of
auclear power plants.
~ have discussed the Part 20 general standards
for the control of radicactivity in effluents released to

thae envirornent from nuclear facilities. I would now lile to

h

discuss nore specifically how these standards are applied
ir the licensing procasss for nuclear powsr plants.

“he Part 50 regulation reguires a utility to apply
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to the Comm.ssion for a permit to construct and for a license

to operate a nuclear Prior to issuance cf a

facility.

construction permit, the applicant is required to provide

detailed information concerning the proposed site including

pepulation distributicn near the site, meteorology, hvdrology,

and special environmental corditions. For liquid effluents

the informaticn includes an znalysis of surface drainage,
lutien provided in bodies cf water, water usage and possible

.

reconcentra:icn of radionuclides in aquatic life that may be

an important pathway to exposure of people. For gaseous

efiluents is provided on such factors as wind
speed, wind direction and persistence, severe weather condi-

tions and topographic features. Information or the design

and operation of radiaactixe waste treatment ancd fissicn
product removal systems is also provided. Preoperationa.
and opcraticnal monitoring programs for both onsite and
offsite are described in detzil to demonstrate that raliable
data will be developed on any increase in environmental
levels of :radicactivity. This ifnormation is previded to
denionstrate that radicactive material from both accidental
normal

anc releases can be ccntrolled.

“he proposed site is evaluated by the regulatory

. =
staff =

)

2 1
sulta

=0 ascercain i

0

ility for a specific nurlear

pover steticn. As a pracctical matter the suitability of a

site for a pairticular reactor is governed primarily by
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%é? f ! i primarily by consideraticns related to accidental releasés.
b & } '
';‘ ( " B The waste treatment technolugy available for controlling
=T 3 ’ planned rou:ine releases is capable of limiting the quantities
6;. 4 ' of radiocactivity to such low levels that such releases are
$ not an important factor in site selection. However, the
I3 ‘ detailed environimental data developed are useful for evaluating
7 ! the consequences of either accidental or normal releases of
8 radicactivity.
9 The information on environmental paramenters and
10 | the design of tha waste treaément system submitted by the
s " ! applicant is analyzed and in many areas independent calculatioAs
12 ! based on coaservative models. are performed to verify the |
<§b_ 13 ' validity of the spplicant's conclusions.
AEF 14 The expertise of othe; Federal agencies in such
15 fields as m2teorology, hydro.ogy, and ecology is brought
16 to Dear in che safety reviews. The U. §. Fish and Wildlife
- Service recommendations are reguested on potential radiological
\ - effects on aguatic life and wildlifé, the techaical
= capabilities of the U. S. Geological! Survey is regularly
2 i § usad with rsspact to the hydroliogical aspects of the site
2 and of the U. S. Weather Bureau with respect to meteocrology.
-/_\ R Experte froa AEC naticnal laboratories, universities and
.
x\) - % private organizations are routinely consulted on special
24 ! praoblems. The design o the réactcr.and environmantal
25 aspects of its cperation are also reviewed by the independent
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statutory Advisory Committee 6n Reactor Safeguards.

Yow I would like to discuss the derivation of
limits on radioactive material in liquié and gaseous
eflluents.

In licensing the operaticn cf a ruclear power
plant, an uprper operating linit is established in the license

cn concentrations cr quantities of radicactive material in

liguid and gaszous effluents.

wWwhereseveral nuclear power reactors or other

P ————

nuclear facilities are loczted on a single site, the combined

relezges of radicactivity from normal cperations from all

facilities at that site may not exceed Part 20 limits or
facility license conditions impelementing these limits.

This means that for gaseous releases the cumulative
total release limit eztablisled for the site would ba'the |
same regardless of the number of reacters located on the site
{i.e., as the number of facilities at the site increases,
the internal limits on the several facilities are adjusted
8o that the total release limit for the site is not exceeded).
The Part 20 limits on concentraticns of radionuclides in
liquid effluents released frcm the site are also the same
regardless of the number of reactors on a site.

- want to emphasize that the release limits
est.abklished in the license as technical specifications are

upper limits beyond which the reactor is not allowed to
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operate. The Part 50 regulation as amendec. effective
Janvary 2, 971 provides, amcang other thing.:, that in order
to keep releases of radioactive materials to unrestricted
areas during normal reactor coperations, including expected
oparational cccurrences, as low as practicable, each license
auzhcrizing coperation of a nuclear power reactor will include
teclhinical specifications reguiring that operating procedures
follcwed and

for the con:rol of effluents be established and

installedin tl.e radioactive wzaste systen be

-

sed. The technical specifications will also

ind 1

r

the submission cf a report to the Commission every

monihs specifying

ralionuclides released to unrestricted areas in liquid and

gasecus effluents during the previous six (§) months of

operation, 2nd such other inZfcrmation as may be required by

thz: Commission to estimate maximum potential annual radiation

doses to th2 rublic resulting from effluent releases. 1If

quantities of radicactive materials released during the
reporting period are significantly above design objectives,
th2 report shall cover this upecifically. On the basis of
such reports and any additiocnal information the Commission
éaf obtain from the lic:nsee or others, the Commission may
from tine t: timo requirze the licensee tc take such actien

as the Commission deems eppropriate. .

In establishing and implementing the operating

the quantity cf each of the principal

- —————

|
!
3
i
!
{
i
|
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——— .
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procadures, the licensee shall be guide” by the following
considerations: Experience wit! the design, construction

and operation of nuclecar pocwer reactors indicates that com-
pliance with the technical specifications described above
will keep average annual releases of radiocactive material

in effluents at cmall percentages of the limits specified

in Part 20 anl the operating license. At the same tim2, the
licensee is permitted the flexibility of operaticn, compatible

wizh considorations of healtl. and safety, to assure that the

el

public L& provided a depsndable source of pcwer even under

L8]

unusual operating conditions which may temporarily rasult in
releasas higher than such small percentages, but still

well within the limits specified in Part 20 and the operating
license. It is expected that in using this operational
flexibility under unusual operzting cenditions, the licensee
will exert hie best effortes to keep levels of radicactive
material in effluents as ! w as practicable.

Specifically as related to noble gases, external
expesure from gaseous releases is due almost entirely to
iso>topes cf the noble gases of xenon and krypton. In deriving
the release rate limits, "annual average site metecorology"
based on si:e data is determired and a total dilution factor
is derived Irom the metecrolougy, topography, stack air flow

ani elevaticn and site boundary distance. The release rate

is derived so as to limit the annual average exposure rate
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at the site boundary or at the point of maximum giound level

exposure offsite (whichever is more restrictive) to not more

than 500 millirems per year from external radiation. This

l" 4 means that if the reactor were releasing radioactive gases
i 5 i at the limit, an individual present outdoors on the site
3 bondary or other point cof highest exposure rate offsite
7 1
7 24 hours a day, 365 days a year is not likely to receive an
3 external whsle body exposure in excess cf 500 millirems per
|
2 year. ;
|
0 ~uclear pcwer reactor waste Lreatment systens are !
1 desicned %o limit roleases ol radiocactivity in effluents |

|

12 l to small percentages of AEC linits. It is not expected that '

12 actual releases will approach the upper limits during normal

14 operations. However, it is of interest to examine theoretica

15 t estimatss of the pctential annual averace radiation cdose +that i

16 the populaticn living in the vicinity of nuclear pouer plants i
$ 17 h could receive if the plants did release noble gases at the |

18 limict. |

" ' Theoretical values of the dose from zero altitude

20 releases oI bete-emitting isotopes typical of pressuri-ed

21 I water reacteors (PWR) and 100-meter stack releases of gamma=-

enitting isotcpes typical of boiling water reactcrs (BWR)

D
"

23 nocoaalized for a dose rate of 500 millirems per year at a
24 f site boundary distance of 500 metere (.21 miles) are

25 shown in Exhibit II. The decse rates showrn are for outdoors.
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Gamma dose rates indoors woul.d be less perhaps by a factor of
two depending on the shielding properties of the building.
Th2 dose rates become samaller with increasing distance from
the scurce. At & distance of 15 miles the theoretical dose

rates would be about 2.5 millirems per year for a BWR and

about 1 millirem per year for a FWR. At distances bevond 30

miles and 20 miles, respectively, the dose rates would be
less than 1 millirem per vear.

The theoretical average annual dose to the
pepulation living in the vicinity of these power plants, if
noble gases were releaszed at the limit, ars functions of tne
populat.on distributicn with respect to the wind dirsctieon
frequency distributions and the distance from t'.: emitting
point from the site boundary where the controlling dose
rate of 300 nillirems per veir exists (dose rates at other
locations on the site boundary would be equal to or less than
500 millirems per year). Using realistic copulation distribu-
tions and wind direction frecuencies for 13 different power
reactor sites, the theoretical average population dose rate
fo.: the whole population inciuded within a circle with a
radius of 50 miles of these rlants would be approximately 1
mi lirem per year.

«.2tual operating experience for theirteen (13) nucle
pover plants in 1962 is saowr in Exhibit III. This experience

shows that cight (8) of the rlants released less than 0.1
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percent of the limit; three (3) plants released 1 percent
(18) or less of the limit; one (1) plant released 2.6
percent of the limit; and one (1) plant released 31 percent
of the limit. It is estimated that average exposures tc
the total population living within a radius of 50 miles of
these plants were less than cne-one hundredth (0.01l) of

l millirem.
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+ To control exposures from airborne radiocactiv.
materials that may enter terrestrial fcod chains, the calcula-
tions of stack release limits for halogens (primarily radio-
icdines), and particulates with a half-life greater than eight
days incluéde a reduction factor of 700 applied to Part 20
air concentrations. These materials "are leased in such esmall
quantities that they contribute very little to external
exposure or to exposure by inhalation of the materials in air.

Although this factor of 700 was derived for
iccine-121 in milk, it iz applied as a measure of conservatism
to all radionuclides in particulate form with 2 half-life
greater than eight days. The release rate for iodine-131 is
suificiently conservative that an individual could receive his
entire milk supply from cows grazing near the point of highest
iodine deposition. The radiation exposure to the thyrcid of
such an individual would be less than 1.5 rems per vear, if
the reactor was cperating at the upper limit,

Lxperience has shown that actual releases of
icdine from power reactors have been less than a few percenc
of limits. ZInvirermental monitoring progreams around pover
reactors have shown no measurable exposures <o the public from
iodin2-131 or par+tisulates.

Liquicd Releazses.

Licenses authorizing the operation of nuclear

pover reactors limit concentrations in liquid effluents in

.-

-
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the condenser coolant discharge canal prior to release offsite
to concentrations given in 2Appendix B, Part 20. The concen-
tration permitted for any one radiocisotope must take into
account other radioisotopes that may be present. Under this
requirement an individual member of the general rublic could
obtain all his drinking water supply from the powver reactor
condenser coclant discharge canal without exceeding radiation
protection cuides develoned by the FRC, the NCRP and the ICRP.

If the licensee desires to compute the gross
activity linit taking into account only those radionuclides
known to Le present in the mixture, he must determine the
radicizotopic composition cf the radioactivity in the effluent.

The licensee may elect to forego some or all of
such determinations if he uses more restrictive limits which
assume that all of the unidentified radioisotopes in the
mixture have the same concentration limit as does the mos+
restrictive radiocisotope which has not been determined #o be
absent from the unidentified portion of the mixture.

The limit of 1 x 10 -7 uc/ml selected by most
cf the licensees is sufficiently restrictive that it can be
uscd for any mixture cf fission ané corrosion products
Qithout ary identification of the specific radionuclide
present in the mixture. The typical radiocnuclides present in

water 2fflucnts from power reactcrs are such that, if the

licensee wiches to identify them and measure their

R —




-

10
1
12
13
14
15
18
17
i‘

21

22

24

e —————————

——

e ——

1743

concentrations by radiocisotopic analysis, limits which are
less restrictive than 1 x 10 =7 uc/ml by a factor of 100 or mor*
could be selected.

A rough assessment can be made of the potential
exposure through drinking water supply and food pathways from
radiocactivity released in liquid effluents by considering
the isctepic ratios of the principal radionuclides present in '
water croled pewer reactor liquid effluents (e.g., Cs-137,
I-131, I-133, Sr-5%0, Sr-89, Na-24, Bala-149, H0-992, Co~-60,

Co-38, Mn-56, CR-51), and then by considering known biological
concentrition factors in salt and fresh water orvanisms, and
dietary hekits.

Such an assessment indicates that if the ccncentra-
tion of radionuclides commenly present in pover reactor
effluent: do not excezd an annual average concentration of 1 x
10 -7 ue/ml, in the concenser cocolant discharge canal, the
value use¢ by most operating power reactors, no eavironmental
dilutior would be required to permit an individual to obtain
his entire cdrinking water supply from the effluent and ingest
150 grams of Zich per day, growvn in the effluent -- an average
of one-half round per mecal for approximately 240 meals per
yeir == without excesding about one-:hird the FRC radiation
protection guide for an individual in the populetion.

{uantities ol effluent wazer returned to the

environment from nuclear power reactors are so large that the
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quantities of radioactivity which the operator of the reactor

5
-
—

is likely to release in water result in concentrations very
3 snall compared to the limits specified in the recgulaticns.
ng i 4 || Taking into account the large factors of environmental dilution
5 l normally available, the quantitics of radicnuclides released
are generally tooc small to résult in measurable exposures of

7 the public from any patihvay of exposure.

8 nviromnmental monitoring programs carried out by
$ i| licensecs, State Health Despartments, the Divisicon of

10 i Surveillance and Inspecticn of the Radiation 0Office, EPA,

”

i formerly ir the Bursau of Radioclogicazl lealth of the U. S. |

i
|
iy 12 i Public Hezlth Sorvice, and the 2EC confirm this assessment.
.Gi‘l 13 “ For this reason, it has not been necesssary to apply specific
iy 14 1 quantity limits, in adéition to concentration limits, on
|
15 3 effluents from nucl:zar powar plants. !
' !
1 | Summar: of Experience and Measures to Keep f
17 ' Radioactivity in Effluents as Low as Practicable.
18 In svmmary, experience with licensed light water
i
19 || cooled power reactors to date shows that radiocactivity in |
¥ 20 water anc air effiuents have generzlly been kept at less than
21‘? a few percent of the limits specified in Part 20. Envireon-
CT) 22 r Qental menizoring procrams and cetailed s:udies.carried out |
3 ! {
) 23 q in the envi-ons ¢f nuclear power plants by licensees, State
24 ; Eealth Departments, the Divizion of Surveillance and Inspecticn
O
25 ' of its Radiation Office of the Environmental Protection Agency,
| rl
ko
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Environmental Radiation -- fcormerly the Bureau of Radiological

Health of the U. S. Public Health Service -- and the Atonmic
Cnergy Commiscion have in most cases revecaled little or no
increase in environmental radiocactivity resulting from plant
cperations.

'The Commission puklished on December 3, 1970,
amendments to its regulations toc heccome effective on Tanuary
1971, that will helr to further assure that radioactivity in
effluent relecses is indeed maintaeined as low as practicable
by requiring:

(1) that a description of tha design cbjectives
and the waste treatment cquipment and handling technology
that will be included in the design of power reacters to keep
levels of radioactivityv in effluents cs low &s practicable be
included in each application for a permit to construct a poewe
reactor;

ad in

()

(2) that waste trsatment equipnent instal
the reactor be maintained and used during operation of the
reacter; and

(3) that the licensee report on a semi-annual
basis the guantities of radiocactivity released in air and

licuid effluents and specifically cover in the report any

releases sianificantly abcve design objectives. On the basis

2,

: 4

of such reports and other information, tiac Comuission may Srom

time to time require the licensee to take such action as the

— o . c—
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Commission deems appropriate.

Ve are confident that the design and operation of
nuclear power plants within these reguirements will assure that
rﬁdiatién exposures to the public living in the near vicinity
of these plants from redicactivity released in effluents will
be less than a few percacnt of exposures from natural background

|

raciaticn.

Average annual exposure to the total U. S. populatich

from this source of expcsure are not likely to exceed a small i

frecticn of one millirer.
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MR. ENCLEHARDT: Mr. Chairman, at this juncture
I would like to identify and then to offer three
exhibits that are an integral part of Mr. Rogers' testimony.
I would like first tc =gk Mr. Rogers to identify the title
©of the documents that I would identify as Exhibit 1.

THE WITNESS: Exhibit ! is comparetive infcrmation
on radiation exposures.

MR. ENGELEARDT: Mr. Rogyers, did you prepare the
information ceatained in this Evhibit 172

THE VITHNE3S: VYes, I prepared <his information.
HR. DUAGILEARDT: 2nd from what source did you
obtain this infecrmation?

THE WITNESS: The information on radiation
background in the United States was prepared from measure-
ments which have baen dens tiroughout tha country and appear
in several teports, oae in a2 report by New York Operations
Office. The levels of 70 to 200 millirem ave levels vhich
are generally egreed upon as the radiation levels which are
in the United States.

The valves for the special areas, Brazil,

Incia and Francz, were obtainad frew the United Nations
Scientific Committee on Zffectc of Mtoxic Radiztion,

out of their reporte. Of course the Pederal Radiation Ccuncil
guidss were obtained from FRC Report No. 1.

The first detectable clinical effects of whole tody

SO ——
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exposures, the ranges we have given here are ranges that are
well accepted in the literature where the first acute effects
adhaere. The additional exposure to cosmic radiation from
living in Denver, Colorade and Pert Clinton, Ohio, was based
on approximate radiation levels in Port Clinton as compared
to radiation levels in Denver, Colorado. That is about a
difference of 70 xmillirem per year by living in Denver.
Tha additional expozure from livine in a stcne or

to 2 wocden house, this generally

o

brick houss as compare
is higher by wvaluas that range up tc more than 50 millirems
per vear.
This waz cbtained from data out of rercrts by the
United Nations Scientific Committes on Effects of Atomic
radiation. And the values whrich I list hére as examples of
exposure in the wvicinity of nuclear power reactors are
based on our own calculations, our own aestimates, and on data
which wehave obtained fron licensees and from environmental
monitoring precgrams.
MR. ENCGLIHARDT: Mr. Chairman, I would offer this
as STaff Exhibit No. 4.
CHAIRMAN SHALLZIRUP: It i35 so ordered
{(The abovez-mentioned dccument
was marked for identification as
Staff Exhibit No. 4 and was

received in evidence.)




STAFF EXHIBIT 4

EXHIBIT 1

REM - Radiation Dose Unit
MILLIREM - 1/1000 ©f a Penm
RADIATION EXPOSURES
(COMPARATIVE INFORMATION)
ANNUAL WHOLE BODY EXFOSURES FROM NATURAL BACEGROUN
PADIATICH (Cosmic Radiation; Radicactivity in Rocks, Soil
Building Materials, Raéioactivity in Body)

United States 7C=20) Millirem
(.07~-12 Ram)

-

Special Areas Avorage Population

Brazil-Monazite Sz2nd Areas 500 Millirem 30,000
{.5 Rem)

India~Monazite Sand Areas 1300 Milliram 10C,000
(1.3 Rem)

France~Cranitic, Niistou 180-350 Millirem 7,000,000
(¢18 = .35 Rem) (1/6th Frenca
Pepuation)

FEDCRAL PADIATION COUNCIL (FRC) GUIDES - ANNUAL WHOLE 20pY

EX®0SURE:

Occupational Ixposure S0C0 millirem (SRem)
Individual in Pepulation 500 Millirem (.5 Rem)
Suitzble Sample Topulatisn Crcup 17C¢ Millirem (.17 Rem)

TREM DO D IS my B0 Av oy cig s RCPECTS LOUITE AT e
PIRS - Da...u.a\...'x 3lase Gana NICAY, EFF CTE = ACUTE whaOL 20LY
sl

EXPOSURES s 23,000 - 160,000 Millivem (25 - 100 Rem)

D




ADDITIONAL EXPOSURE TO COSMIC RADIATION PROM LIVING IN

DENVER, COLORADO, RATHEER THAN PORT CLINTON, OHTIO: (About

70 Millirem per year)

ADDITIONAL EXPOSURE FPROM LIVING IN A STONE OR BRICK HOUSE

AS COMPARSD TO A WOODEN HOUSE: Generall higher by values that

raage up to more than 59 millirem per year.

ANVUAL WHOLE B30DY EXPOSURE FHOM TYPICAL SPERATING PCOYER

REACTCR TO PERSCNS LIVING NEAR SITE BOUNDARY:

Persons living near site boundary 5 M{llirem (.003 Ran)!

Avarage to persons living wivhin 4 miles Less than 1 Milliram
{+001 Rem)
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MR. ENCLLHARDT: May we turn now to the nex:

exhibit which we will cffer for identification 2o Staff

Exhibit 5, althouch the document iteclf hae & teading of

Reman II.

Vould you identify this Exhibit, . Regera?

Weuld vou Ildentify ths hezding?

ey My ey

HZ WITNIDES: Yes, This is doce rotes Ffron

.

- =% . v - N 4 o Ju - - %8 =l Sk
g&t as a3 Junction of diztancs for a beiling water

- - & - = . -’ i 4. - »

@nd & prassurizzd watar roascor, nerxelized to aive SO0
. - - b B | 9%

ems dDer ysar 2% 0.3 oiles,

BV by G BT . e whioh pravides wha € n
AASG HELE A4S 4 OTIZDR wild provacgeg s A2
o = ol g 5 - - .
ed - " Y PR v o Wi, w4 L~y s - TrY
safit © hebn WVatke Wi O &RC THSS WO cocuments are bzs=Z on

our own calculations in cur own Divisior.

MR. BHGELHARDT: We woulld offer this document as

Staff Exhibitc 5.

ER. JCRLam: 1Is
BYR chiefly due %o the stack height?
e

THE WITNESS: Chiofly.

CHATERMAD EFALIERUP: 1t is sc ordered.

(The zoove-mer+ioned documens

vas marked for idertification as

o
(& ]
1y

{The documens fol.owe.)

s
"-“
]

- - - . .
SELTTO

—————
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STAFF EXHIBIT NO. 5
DOSE RATES FROM lOBLL GASES AS A FUNCTIOM OF DISTANCE
FOR A BOILINC WATER REACTOR (BWR) AND R PRESSURIZED WATER
PEICTOR (PWR) NORMALTZED TO CIVE S0 MILLIREMS PER YEAR

AT C.

Distance in Mile e Rat BYR wich ;
From Peactor R with n loa 100-meter |
stack (pri-j
v-—l_i" ? Gewr F

‘A--tte"“‘

1
6.5
0.2%
orecical avarage snmual dose rate calculated

for whole population within circle with radius of 50 riles of

nuclear powver plants zssuming 500 miliirems/year at boundary:

Fpproximately 1 millirem per year.

Estimated averzge exposures to total population

living within rzdius of 50 miles of operating plants based on

actual operacing empericnce of 13 nuclear pover plants in 1969:

Less Than One-cne~hundredt!l, (0.01) of 1 millirem

per vear.
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4 ' : MR. ENGELHARDT: !r. Rogers, I would now call
’ - Goe e | your attenticn tv a documant which we will identify as
) v. ’ i Steff Exhibit 6 which anpears in your material ae
3 " | Exnibit Ronan III,
’ i THE WITNESS: Let me elaborate on Dr. Winters® i
{
6 : quastion. There is 21so some effect with resnect +o tha
7 | ralicanelicds mix because of the IWR, primarily garmanmsters, ‘
s , ani PWR is primarily kryp“on-85. I+ is due to the holdup t;-...e,f
| |
’ ‘ of course, batwsan the tus reactors. I might say the BWR valuas,
e ! I want to emphesize this, arc based on a 30 minute . |
i ; ho.dup pericd. But the stack alsoe does heve an effect wish l
, iz ‘ recpect to the curves.
a 13 ul DR. JORDIN: Thank you.
. A% 14 | MR. ENGZLHARIT: Would you identify the document
15 ! I just indicated as Staff Zxhibit 6 which on your cdocunent :
1€ ! aprears as Exhibit Romzn IIT? |
17 ' THT WITNESS: This i{e experience on relecases of
18 “ radiocactive material in nuslear power reactor effluents
r 19 for 1969.
20 i MR. ENCELHZRDT: I note this is a four-page exhibit.
2! | THE WITKIZSE: That is correct.
@ 22 E, HR., ENCELHARDYT: Consisting of T believe three
‘o L tzbles and a foocnote for the tables.
@ r il THE WITNES Thet is correct.
25 MR. ENGLEHARDT: Where coes this information come
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from or what is the source of this information?
v THE WITNESS: The source of this information is
data which licensees have been gathering under their require-
ments to monitor the levels of radiocactivity which are
released, ud also informaztion which has been gatherad by our

own Division of Compliance.

S ——
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DR. JORDAN: I have a questicn on page 2 of
Exhibit 3, There I note for example that Dresden is a per-
missible lirmit of 22 million curies, while scme others are
down to maybe 3,000 curies. What accounts for such a big
difference in the permissible limit?

THE WITNESS: With respect to Dresden 1, this
happens to be a very good site, both with respect to the
meteorology, and ~lso the stack height, the higher the stack,
the larger the quantities.

And I might also say that some of the early
reactors had a limit which was scmewhat lower than the actual
calculated maximum limit accerdirng to the traditicnal or typic
method of calculating releases.

MR. ENGELIARDT: I woculd like to offer this
exhibit as Staff Dxhibit 6.

CIAIRICNI SKALLERUP: It is so crdered.

{(The document referred to was

marked Staff Exhibit No. 6 fer

{identificaticn and was received

in evidence.)

(staff Exhibit No. 6 follows.)

= ——
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EXHIBIT 111

EXPERTENCE ON RELEASES OF RADIOACTIVE MATERIAL
IN HUCLEAR POWER RIACTCR EFFLUENTS - 1959

TAELE i - RELEASES OF RADIOACTIVITY FRCI! PCUER REACTORS IN LIQUID EFFLULNTS, 1969

MIXED FISSICH & CORROSION PRODUCTS TRITIUM
Concantration
‘. Releaced Limi tL Percant of Released

Facility (C3) (10-7 uCi/m) Limi +2/ (Ci) Percent ¢f MC=
DRESDEN 1 ‘ 9.5 1 22 ~6 < 0.001 ’
SPH ONOFRE 8 1 14 3500 0.2
HUITCLOT BAY 1.5 1 8.7 < 5 < 0.0 !

INE ¥ILE POINT 0.9 1 8.2 < 1 < 9.001 :
BIG ROCK 12 22 5.6 23 0.0
OYSTER CREEK 0.43 4.1 5 0.001 :
SAXTON 0.01 1 2.5 < ) - 0.c08 '
INDIAN POINT 1 28 37 1.5 1100 0.07
CONN. YANKEE 12 12 1.4 5200 0.2
GIHNA 0.02 - | C.4 < < 0.001
LA CFOSSE 8.5 300 0.11 ~ 25 £.0C3
VANKEE 0.019 1 0.97 1200 0.14 ’
FEACH BOTTONM < 0.001 1 0.C02 40 0.031
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MR, ENGELHARDT: To clarify the record and avoid the
possibility of confusion, in Mr. Rogers' testimony the three
exhibits which we have just offered have been identified as
Exhibits I, II and IIXI, TIn the course of identify of these
exhibite and their offar into the record, we have clanced the
nunerical designation of those exhibits.

Exhibit I is now Staff Exhibit 4, Exhibit I7T is
now Staff Exhibit 5, end Exhibit IXI is now Starff Lxhibit €.

I have one further questicn to ask of !lr, Rogers
anc that will corplete his rebuttal testimony and he will
then be available for examination by the Board of the partiecs.

“r. Rogars, in Dr, Tamplin's testimony on pages
1505 to 1508 of the Transcript, he implied that under certain
circumstances that cesiwna-137 could be releaced from z nuclear
power reactor in excess of the cencentrations allowable.,

b

Coes Fart 20 permit routine release of radicsctivity

in effluents that would result in doses above the radiation
protection quidelines in any situation?

THE WITNFSS: No, I think as has been made clear
in my testimony Part 20 contains a provision, in 2.106(e), and
I would like to read that section of the regulation, "In
adcition to limiting concentrations in effluent streame, the
Commission may limit quantities of radioactivity mcterials
released in air or water during a specified period of time

if it appears that the daily intake of radioactive material
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from air, water or food by a suitable sample of an exposed
population group averaged over a pericd not exceeding one

year would otherw;ze exceed the daily intake resulting from
continuous axposure to air or water containing one-third the
concentration ¢f radiocactive materiale specified in Appendix B,
Table 2 of this part.”

Ané the implomentation of this provision of Part

————

20 would not permit doses above the radiation protection
guides in any situation.

DR. JORDAN: I weuld like tc make sure that it is
perfectly clear. You are saying now that if for suample
cesium~137 were to exist at the plant boundary in & concen=-
tration given by Table 2 of 10 CFR 20, you don't disagree that
a dose to a person there micht be higher, but what you say is
that the 10 CFR 20, the other paragraph, will take care of
that situation and thereby require that the cencaentration
limit be held below the Table 2, sufficientlv so that the
dose to a member of the population there will still £all
within the 170 millirem per year.

Is this right?

THE WITNESS: That is correct,

e . —— ——

RO —
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CHAIRMAN SKALLERUP: How do you employ the phrase
"averaged over a year"?

THE WITNESS: The phrese "averaged over a year" is
a permitted averzge which is recommencded by all of the
standard setting grovps, FRC, ICRP, and NCRP, with respect to
doses tc population groups.

Ag a practical matter, the Part 20 regulations
provide that with reopect to efflusnte from power plants
or any kind of activity, that the instantaneous o:r short-temn
concentrations may go zbove the concentrations in Part 29,
as leng as the average concentration cver the pericd of the
year does not exceed the Part 20 values

CEAIRMAN SKALLERUP: When does the year begin and
end?

And question 2, could you have all of vour concen-
tration on 31 Decamber and then you divide it by 3652

THD WITNESS: As a matter of practice, the year
begins January 1 and ends lecember 31 in terms of the way
we apply the regulation.

CHATRMAN SIALLERUP: Then you could have your
dcse on the last dey of the year and it would average out
on an averace yearly basis?

THE WITNESS: That is corract.

low in the present technical specifications there
are sowe further limitations on the averaging which provice

that the level shall not go above 10 times the concentraticns




:V;' ‘ ' f in the Appendix B over any period I bellee of 15 minutes.
»i“ g * ; DR. JORDAN: As a matter of praér.ical experience,
g ' 3 in the case of iodine 131, the limits Lf there are cows

% ‘ 4 ; grazing nearby will be probably reduced by a factor you say
3 5 u of 7007
6 1 THE WITNESS: Well, it is reduced by a factor of
7 , 700 whether there are cows there or not. We simply apply the i
£ {
8 factor of 700 pretty wuch across the board. t
3 i DR. JORLAN: Then why doesn't 10 CFR 29 au:omaLicali
!
10 | change the table under iodine 1312 ?
-~ ! !
" i THZ WITHEOSS: VWelil, I think vour gquescion is, .
12 || wby isn't the factor of 700 in Fart 20, sincve we use it as :
éi'!, 13 & routine? Aind chere is really ho particular reason why.
. . " DR. JORDAN: You do actually use it routinely :
15 l though, whether cows are there or not. |
16 ” THZ WITSESS: That is right, for power reactors. i
17 ” DRX. JORDAN: Are there any »sther isotcpes in which
19 you find it neces:ary to do thig?
19 THE WITHNZSS: Wot -~ as a matter of fact, we |
20 haven't really found il necessary for iodine, because the
3 z,b' quantities are so extremely low. As a matter of fact we
-~ 22 ¢o apply it Zo zll parciculates, airborne, air rsleases in
&;) 23 | particulate form with halfl lives greater than eight days.
{
24 ; L is not necded bhased on tlie guantities which are actually
28 | Treleased. But zs a matter of practice, a matter of

~
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conservatism and a matter of simplification, admipistrative

simplification, we simply apply the 700 across the board.

DR. JORDPAN: I see. It ig the same factor of
700 to all) parxticulates as well as icdine.

THE

WITNESS: That is right, with a half life
eight days., that is correct, sir.
DR, JOPDIN: I sze.
MR. INCEZLHARDY: . ¢, Regers ¢f courgse will oe
avalilable tocrorrow for any additional examination By the
Board megkoars or by the Intervens the time we

conplate tra2 remuinder of ocur rebuttal testinony.

CEAIRMAN SX2ALLERUP: Thank vou. Mr. I'ogrrs.
3 <

Have y7ﬁ another witness?
MR.

CHGELEARDT: No,. sir.

W2 have cther witresses, but I would prefer if

agreeable -~ it iz now S o'clock == to bring those witnes
to start towcrrew morning at waatever time wa aven.
CHAIRMAN SKALLERUP: 2Any Zfurther mnatters to

raise today, lir. Charnoff?

MR, CHARNCFF: No, =ir,

CHAITAAN SKALLIRUP .

adjocurn until 9 o'clesk tomorrow nourning hers

at 5:70 p.m., the

L., Tuesday, ¢ February

of

That being tne crse, we will

1971,
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