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2: WITNESSES:' DIRECT CROSS REDIRECT RECROSS
.%;n. _

3 'LOWELL ROE 1636'
. , ,

.J -

'Y . 4 WILLIAM LITTLE 1659
ty ,, ,._

5 MORTON GOLLMAN 1662..

'

ne- 6 ROBERT TEDESCO 1712
,, ,

r.
.

- 7- LESTER ROGERS 1717

6

EXIIIBITS : FOR ID2HTIFICATION IN EVIDENCE
.s , -

3

Applicent's No. 5
m- .. _

1638 1652
.

y-

- s' to
.

f- Applictnt's No. 5 1642 1652,' >

11= +

'M . Applicant's No. 7 1660 1668
y,- 12

.

M,r.yp f,. . , Applicant's No. 3 1672 1672
. . .

, .e c.v; ' " .
- ?rMN ' . - 13

n. ...

' Applicant'n No. 9 1700 1700;ifn?,peqc |3, ,

,t i
Aonlicant's No. 10 1702 1702.' *=> :

-~w . . .

15 i.

Applicint's No. 11 1702 1702,

16.

n
~

Applicant's Eo. 12 1704

A 17
'

,
.

Applicant's no. 13 1704 1704
A ise
!! Applicant's No. 14 1705

,. u_v
,,

y' Staff Mo. 3 1717 1717
'

' 20 .

1748 1748fg .. ~ Staff No. 4
*21

. Staff No. 5 1749 1749.

r< 22
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.- 23
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-_ , 25 '
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_ ' ;g .. , y ei;( c . - PROCE: D I N G.Sge

, ------------.y<"7s.

W|.A -2 C1!AIlu1AN SIU4LI:RUP: Wil1 the hearing please come
) ~; :c ,,

,

: yyy
-

,

.,wm .n
~

3,:. - to order?
pv ,

. k/n ~ '4 First, there are c,feu preliminary comments I
- i

a.'

w:x .
jef, -

would like to make,# "
u ,

.

w-
s- Number one, the room has not been set up with a ,

>w ,~

;

7 public~addrecs cystcm, so that cVcrybody is going to have to |
t

- E l rc.ise their 'roice a fou more decibels in order te be haard by, .

I
f
W

. 3- 9" all. ,

- [
'

~

to Munber tuo, the room, as yo2 can see, is somowhat .
,

...
..

si more confined than the Armory. Iad we are giving consideration,

%, y,q,

| to establisning a no-cmching rule. If the suche boccmos
'

9.y; 3 y. :2:
g

. w9:.

ifV ' ' 'is i offensive to the Board's noces, we vill establish such a-

.N A.9 9
erre e %y a

- :s
-;& a' ' ' 14' rule. So we are going to'try the rule of reason first, and

. .Vr~ ..
. .(

.jf is ]-see how it goes. So we urgo you'to slow down on smoking.
o.

'

"-
is There are a feu preliminary matters that ue vant

e

. .-

' ' i. 17 to put into the record.
y

s. N.
+Wid -?),

MM.? - P..rsuant to the Docrd order of February 2, thegg
wymy
, , . .

hearing is now being held in the Conference Room of thef ' ., . g
.. .

Trinity :ethodist Church , Adcms and Second Streets , Port/3.;; .* 3-,

s

Clinton, Ghio.'-
, p

,

:.,

Plc se in lude that in today's transcript.,~

22
v. ,
.m ,.

.,., l - (The document follovs:)
.. s

4

~

- -,.

.. _ ,
,-41 ie

n.:, - - :s
, - :.

.r
-

j# .

.s -
.

|h? . Q. t'

( !,r .t, -c b. . . j~,~p.

.,
. / > V_ Y.,
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- _ UNITED STATES OF AMERICA

.DB/rmsl ATOMIC ENF.RGY COMMISSION

3
~

...,::.

! In the matter of
# 4

)
)

5 TI:E TOLEDO EDISO!I COMPANY )
,

| IJiD THE CLE72LA:sD E*ECTRIC ) Dochet No. 50-34G
d

S j ILL*JhI::ATING COMPIJ:Y }..

||' }
7 (Davis-Dessa Nucleilr Pcwer )

Station) )
'

&

SCHEDULE FOR ::HT.?ING
- 9

The hearing in the captioned matter will be contin-
10

..

ued en ?'enday, February 3, 1971, at l') : 0 0 a . m . , local time,
11

in the C r.ference ROOM of the Trinity Methodist Church, Adsrs

f and 2nd Screet, Port Clinton, Ohio.
13

|
'

y,
ATOMIC SAFETY AND LICENSI!!G BOARD. , ;g-

' '-

Sgd/ UALTER T. SKALLERUP, JR. ,
15 Chairman

16 Datzd Februc.ry 2, 1.971

*

17
,

18

19
.

20
t

21 i;.,

1'.
,

. - - u
5

'

23 |
|
\

l ||
24 i

!'1. .
. ! 1, . .

25

:
r '
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~

a5 '~ ..,.,

, S L:: w.w,w .yrn.
_ _ .,; -

, - - -
v, s +,

-
'.p

. _ . -<.

.ldN M N / ,:4 '. s s ,, R ' '

w!5diW&.r 4# L t. ,
-

. -,:ww . - -- . .
'

f;g:.?.p 3 it' '" CUAIRMAN SKALLERUP: By order dated 3 February.um - - -
,

f f ' .[
'c . '

; hW - 2 1971'the' Board submitted to the Commission-in accordance
f. g,v e n,,

_
_

. w
g,.g

,

di 31
~

.f ;4 ~
with -10 CFR 2.704 (c) for referral its denial of the motion of, ,;

. ;,1
_ .

'

+(jg - 4 . LIFE to disqualify certain Board members..
V,.;;3 ; ,. . -. .'

.5 .- Would you please include this in the record?p ., , nt; ~ >

x -

~^1
., (The document follows :)

J

' '
._.. ; : 7 UNITED STATES OF AFSRICA'

,

< !<

_ e ATOMIC ENERGY COMMISSION
, :,, ]:

.j{ ' . 9_ In the matter of )
'l

~

),,n
. ,

'Q'' go . -THE TOLEDO EDISOd COMPANY )
e . :8 1

,

..f '

t

and ) -z: i._. is
,i:P ) Docket No. 50-346,J - THE . CLEVELAMD ELECTRIC )

,
.7 12

g,y;g,M,.
#-,e -~' J

,

ILLUMINATING COMPANY

-[t-Q < g
. ).

'

) i

(. 8h,$[. ? -
(Davis-Bessa Nuclear Power -)s

(' - S tation) ) ~ '- ~

%
Ts:m

<

a g@=,~ . i
? ,

15
A, ORDER {nq ';;.h -

16 |
,

-

-Q i During the hearing session of 25 January 1971, Inte9--

m. p= s
. . 37~
' 9 "[[ ~ venor .Living in a Finer Environment, Irwin I. Oster, and Hilliab

lgy }g.,f 9 S 18-n'd - ,
.

E. Reany moved (Transcript 1026)for an order requiring Dr.. y, , c?
wec.. *

9

Ualter Harrison Jordan and Dr. Charles Ernest Winters to iM: . .
1

f;; - disqualify themselves as members of the Atonic Safety and
x .,

'0 1 .\
'

;., ,
4. 0 g

j< 23 .,

. . , . Licensing Board which htd been designated to hear this mstter.

2
pursuant to the Notice of Et:aring issued by the Ccmmission on

.

"3 t
|

' ' 30 October 1970. No affidavit accompanied the filing of the [
-

. ;!4 .

~O,,. ? motion.
,

%~ 25'~

4
-

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

. ,

e' $
.

( '%

; ,; . ...

p, , '

4 o
,.

g n.e. .
cs - - . . ,' .

yaen -3 _.
,

y a
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I

, regulations concerning disqualification states in part, "The
,

2 motion shall be supported by affidavits setting forth the, ,

3 alleged grounds for disqualification...", the Board gsve the
,

,

. fR)
(j/ - 4 Intervenor the opportunity to provide an affidavit. Subsequently

y. .
5 cn 27 January, 1971 the Intervenor proffered such an affi-

6 davit. (T . ll6 6. )

Ccmment regarding the raction was made in open hearin{I7

i,
- f

ai on 25 and 27 Janucry 1971, by AEC Etaff (T. 1029-1034, and 1169'-
i

|
:

9 } 1170), by the Appliccnt (T. 1169), and by Dr. Jordan and
i

10 } Dr. Wintern O .1171).
.. ,

l
i; j The Losrd after having censidsred the notion, the

.e

12 memorand= accenganying the nation, the affidavit in support
b.:

'

13 ofthe motion, and the arguments thereon, denied the Intervenor' s
'

,

t

| c' 14 | motion (T. 1171).
'

!'

t

15 ; Accordingly, the motion is hereby being referred
1

4

16 to the Commission for appropriate action in accordance with

'

- 17 the provisions of 10 C?R 2.704(c) of Commiscien regulations.
*

!

I' Attached are copiec of the Intervenor's motion, the|to

|
ig nemorandun acccapanying the motion, and the af fidavit subr.ittedi

20 in cupport cf the motion.
.

I Malter T. Skallerup, Jr.
- Chairman i

11 fl Dated:
22~

February 3, 1971
- 2?

i

?.4 i |

|

Q'@h. .'
25 |

| \

i

1.

1

<x, .

' i .
-
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-

Mf ~

1 CHAIIG1AN SKALLERUP: The Board has not yet
. . .

,

2 completed its referral to the Appeals Board in the matter of
..

3 suspending action by the Director of Regulation on the

T)f
,

j 4 requested exemption from the Applicant dated 7 January 1971.
I

5 Since our last hearing several cc=munications have I

.

come to the board.6

7 Number ons, from LIFE, surraaries of the testiraony

g of uitncscas appearing on behalf of LIFE, namely of Miss

g Dorothy Gccd of Serhicy, Michigan and Dr. John W. Gofman,

San Francisco, California.
10 ,

. . .

Y2sterday afternoon I received a telephone

coa aunication at my i$cm2 from Mrs. Lz.u , who informs rae that
i-

*H Iir. Lau has certain additional complications in his illness
.. 13.

. /.
'

_
1.' and would not be able to be here today.g

.

3 .g a a a a n, unsel15 .

! for t'le Coalition, wilo has scme pressing cbligations that

require him to sesy in Cleveland this morning, but he hopes

to join us durins this aftarnoon's' session.
18

A letter uas received frou a lady whose name is
19

1:st:er Beck Of Tolado, Ohio. The Eocrd asks that this be
; 20

included in reday's transcript and that the original be
21

~

senu to the ?ublic Documsnt F.com.
22

: :'

, 23

f24

25

,
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J (Letter from Esther Beck follous:)a y ., , ,
$ ..-

A k '2
mnR; Genticmen:. ,
nz

3N.*c ray I express my disapproval of your discontinuance

@I . of hearings because a campus organization threatened to walk
-

'C
,,-

't
4

. " ' ', , out. You thereby sacrifice majority welfare for recalcitrant^5
.-

~ '

6m, imnature noise-makers -- frequently with as little knouledge

"v 7 of nuclear dangers as I possess at 73 years of ago.
_

e
. I have ncycr heard of a nuclear electric plant

.-.

[, 9~ blowing up and damaging cutsido property and lives. Has it

Mm < ;. ever cccurred? (In thene U. S.)
i

46, ~ _ On the other hand, the history of coal-fired stcam ;11' .

y ;. g
s , . , .

mghw . 12 power records thcusands of deaths and much property dsnage,y

. ;x p , ~..

;-

jf' 13 particularly steam railroads and steam boats.
e9$?$?" # . ,

'
:r-

~

14 It seems to me the velfare of the 98 percent
w.

P
'

15 majority is being impaired with 2 percent professional
'

.i

.16
a

"aginners" and wrechers,^

_m .

;

'a. ',; 17 ror many years I tau'ght high school only one-f ourth

& - -

.

'f. 73 " ' ' . 18 mile distant from a black-cicud-belching coal fired stean'

19 pla'nt. L' hon the vind was right, we were immersed in smoke and l*'
.4 , .

.. ,
-

20 guety smoke stack caissions covered the neighborhood. Today's~'

,n

21 hot-house-plant-taxpayer-supported and humored, live-off-
..

.22 soncbody else unambitious spongers would cry " discrimination

i

by pollutien" and protest, I'presumo, by at loadt blockinge - 23 '

] .all progress .(if not protest marches and throwing a feu24

: . 3
-

25
. bricks or bonbs) Thank God.

, -
.( .%

v% ,

,-

"'t

R .
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_

"
y j-

In2 1 Now none of us liked the smoke but most of us were
*

, ,

2
, glad to pay the pollution price because electric refrigerators,,

i

| '" 3- automatic uashors, mangles, irons, toasters, Hoovers, radios,
tu.

# 4 record' players were cur entertaining and labor saving bonuses -A:

1, 5 rewards just around the corner, I;OW UNIVERSALLY E!iJOYED.,

f Everytime some crank postpones your approval or jO

i
I

'

7 enforces mcdifications in Davis Lessy plant. (I own no direct I

! !
~

8 or incirect interest in Cleveland Illuminating nor Toledo i

i'

j,-

my and ny pos'erity's power bills prohably increaseS Edison) t 'e

i e

i '

f
to at some future date. Or maybe all of us vill lose pouar at a,

;-

-

i

[fut.urecrucialhourforhowicngno-one.snous.)et

| I
'

Meanwhile we don't need all these gadgets: air j. . f, , 12 i

-

: * . [
r

P'

.,T 13 conditioning, electric razors and tooth brushes, humidifiers, !_.
- , c, -

.

U^ 14 electric water heaters, lawn-mowers, TVs. They aren't

15 necessary -- cert' inly they have not brought contentment. !,

i,

1G ! But the great majority demand then. !

l'7 Please proceed, and ignore the kooks who pretend+-

I

18 . college maturation endcus them with superior wisdom, IF they- '

|
ig ' want to go hcme and sulk, COOD RIDDA1 CE.

:

!

20 I expect you to protect us all from unreasonable

| hazards. !

Sometimes Enrxist-influenced half-educated youths j21
-

,

I
gn 22 are more dangercus than beabs and pollution.

- 23 Prom a contented 73-year-old retired high school, j

! 24 j taxpaying teacher who never accepted relief._s

i
,

25 /s/ Esther Beck
3115 Parkwood Avenue
Toledo, Ohio

.<

|

.
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M. l' CNAIRMAN SKALLERUP:- Another communication.from a-: z.y-:,:Ji
'

,'
'

_

* ; ' t ; Q' ; ,* '..
. .

,

.,,a,, g; V ,-ib 't centleman named David A. Huffman of Colunbia Station, Ohio.- -

azece
#

x-
'

JV ~ s

*M _ :3
. lie would appreciate this being included the same way.

>m
^3

' A_ / , '(The' letter follows:)4

A
y,1, ~ .5 February 1, 1971- .

wi.
s.-

. 6 Mr. h' alter ' Skallerup

. 7 Atomic Safety & Licensing Board
4 . n.

8
. . .

Dear Sir, -

'

'2.v ,
_ I urge you to stcp the construction of the

..-
T '' 4 r

10 Davic-Besse ::uclear Power Plant near Toledo. I understand,

rf , ..
.

>.
.4

#C !! that'its operation hay pollute Lake Erie and the surrounding
f Dp
q .. s ,'"'

, - 12 area with-radicactivitv.
:RQrk ' ' , '

x( ft :;
-e -

'

W ;v ^ 13 - -.z .gg * + . . . Sincerely,

Ty%ge. .
,.:- . - .

,.

f9
o g ,f 14- , /s/ David Is. Huffman

,

g--e

J */
n - -

15- 26103 Ecyalton Road
_.3

a- 16 Columbia Station, Ohio 44028,-
,f-)'

. 17
'

*
i

,' Ag
:. .,_

s.,,y'.

'#,h ' j$'*

9y -+

%r,

.F -

19
'

-
-

'

20.
s

, - , ,
.p

*

-
-

5

.

5

22
1.- . . g

'

.

'

_
23 .

24

'

.' .25- s ..=c
, i' ,

% qF_',.-,I y

.''4,' D ' if !
.

- ['31%

i

;;f 5 " ' s

s ,

gr2 ,qc
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.v e @MQ:' m:Y ?? CIIAIRMAN SKALLERUP: Ancther communication addressed i

, _

, .,/ s 'b H W ,
.

; i :%% , a *
{

-s. ,4.N" > V- ; 2,
'to1the Chairman'of the Atomic Energy Commission ~ dated

,

4, . . .

.j_ ~f ~q ' ..

y _ ; ' N- .3. January 25, 1971, from John D. Dingell,11 cuber of Congress ,
'

s

[ . .g

|
frcm the 16th District of Ilichigan.'

-R '_
,

,

.* ' ~

5 I am informed that this communication already was
:n + .( ,

2

-includM in the Public Document Room.6
.

~

7 I will hand it to the Reporter for inclusion in
,

I
'

[ g , today's transcript.
t

+ - 9 (The lette^r and telegrams follow:)
, ,

. 3 <-
- y.

~

10
.-

..

k,
'h g %

11

.sq , . j
7* 12

. 'i lbQ~ ---1 . . , , '
|:;-:3|g ? .

h@fir 3(...,;g, .S -:: y .13 -.

.%[5PI ; he $
'

-

^
t

. 7 .<. , 14

*M,6-

. . 15 '

~

_ %

' . , - 16
.

.' , '17 |
1

.:> ;

- =*.~
18

'

!>

- s ,
.

iD

b

19

20
. .

b _-Y ,

, 21
.

22;
- ,-
-f ,,

- 23
1

24
. $x.i-(u. .

25c ,

- , , .

g e ( * * g
|

..y

+t

y ..
" V

;',,2:-
, Q. 0,,,

- ~ a iV

! &;ga :q < *
,

- %; ,: .. ~.; . .
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'I
~ Inl CO!;GPLSS OF Tile U!:ITED STATES,

'

2 1;OUSE OI' REPliLSEI;T7TIVES
,

. , .

3
- , Washington, D. C. 20315

. .

g
,

Jar.uary 25, 1971 I4
,

3 Dr. Clenn T. Seaborg'
.

6 Chcirman,

i

| ; tcmic Enert;y Co!.ur.insion7
.

8 | Macningten, D. C. 20545
. .

| |
S i bec.r Lr. Set.borg: 5

f Lnclosed is a copy of a telegram I have receivo:'.10
;,

i
'

!;;lithregard to Icomic Energy Corniscicn Ecchet 50-346. ''

11
1

| - |
'12 1 t.'ould appreciate receiving a report respondinc to '

. , : ,. . s . [
,

i

'f 13 the points raised in this telegram.
'

, t

~ 14 , Ilecsc make this letter and the telegram a part of
.I

| the puLiic record in this proceeding.15

I
'ib I?ith every good uish ,

; 37 Sincerely yours, l

ts /s/ John D. Dingell
-

19 !' ember of Congress

20 ; Enclosure |

21 (Enclosure follows:)
- i

i
3 22 i CLSTE:E L:;ICl; TELEGRI?'

,

i i
! '

.

- 23 { CC:.CRI SSI'? I: DIIICLE '

i
f

I
'

24 liOUSl; OI'FICE LUILDII;G, Wb SI: . , D. C.

~

25 11EI'EP.E!!CL DI-VIS ~LESSE TEC CCCI;ET 50-346 II;TERVL ;ERS
.

e

i
. . < e -
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qis t.

-'
~

, ,

; , Tc m m.
s .y

'fQ ln2 ' J OUTRAGED BY REQUEST $XTENDING' CONSTRUCTION EXEMPTION STOP,, , w , -v
.- .m. . .

-

',-
P ; .gf. c INTERVEKERS CONTENTION RELATE TO STRUCTURES PEOPOSED TO DE. g. ; 7, ,;
. . g .,

- 3-

'LILLED UNDER EXEllPTION STOP CLEAR VIOLATION OFUS ATO"IC ENERGY4:,-

'

4 ACT STOP t.ONSIDLRATION'OF THIS REOUEST PRIOR FOR!' L LICENSI!;GJ
.1
ay , -

1. c 5
TliEEATENS~ Vf LIDITY OP HE7RII:G STOP PEOPLES RIGHTS PPIJULICED. : . ..

-
-

s.

ST'OP IP CRt.NTED PDOCEEDINC C?!!!!0T DE CONDUCTED WITU PAIE!;ESS6

:-

.
7' '

STOP LIPL EOX 15 UNIVERSITY I!ALL BGWLING CPIEN STITE UNIVERSITY,
n. ;
q_ g

___

-f ,'

..
9

'

CHAIRIO.H SKALLERUP : The Board would appreciate
.

10 the Opportunity of conculting with counsel in order to
... . . .

c5tablich our agenda for the day,f;; n . 11
a

r
a .

a

- EEnd #112 (Lench conferenca.)uc .
e 4 k Mg ><- ,;, :

- j y, . ,.

-f f,e . 13f

, ..

W j ;'c "
c. d ci u |,s. .

~~ ; fvjfR -g%;q-=.r," Y'x,'
~

,

j

|& s *

.IA(,1
~

15m..s

16v

'
17

... e
?

"jaf h-|;~. }$
eqw:3,

, . . *
.

.h., #' *

.

19. ,;
-

,

:.,o- m.

,,1- 20
, . . -

' '

21s

..:

22

O.a.
..

23
.

?4
/,,q.) v
.m
:p 25 . :

. .' ' i' ,

f- I

S v. ' |

'_- m . , .
'-

_

1'0 [, %. .

$ 6 r ,.c~.
.

O* . .m

hif + Q- 1 .

i
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,
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,
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~ ,

' '

'

,_ ,

' DB2 /rma l~' t ' CIIAIRMAN , SKALLERUP : ' In the course of our
,4 y ,

-(p7-
,

2'
_ ,,

conference, several~n'atters were discussed.- One related toMg '

.
.

+ ab 3 the witnesses of LIFE and Mrs. Uleicher will have some
:. :.: ,

m e j .

V. . 4 comments to make on that. Another referred to rebuttal, which
!

.
', 5 is going to be offered by the Atonic Energy Comnicsion Staff.. ~ u. .

.

~C Third, rebuttal to be offered by the Applicant,.s ;

'

7 how to acconmodata Mr. Lau. A suggestion was mada, and I
-

r

'9 ,-
.

G
'| raised the suggestion recently on the phone with Mr. Lau,

|

!" 9 that the Board, tae recorder, counsel and appropriate witnesses
- to go to his he e, sa that he uculd be able to conduct his

a
11 cross-examination and not have to come in here. Mr. Lau

+

.;e <

|
12 ' said that he was going to see his doctor at 11:30 today, ,

n ~ wu
A

. :... -

Hb L131
s.,1,.9., ,. , , and thit he would know at 12:30 todav whether he would he here. 'y -

3W,.h. . ,

..

s yy pc * 14, this afternoon or whether we would be able to go to his
.s.

#
.+*~/- ~5 ; ' hone.

$
'

' i1G Eo thac is hcw it stands with respect to Mr. Lau !

o

I .n ~ 17 at the moment. Mrs. Bleicher, would you comment on the

Y.m.li *
~18 present pcsture of the case as far as LIFE's witnesses are

-

f. 19 concerned.
,

l
,
"

,
.

20 MRS. BLEICHER: This morning we had scheduled one
,

g3 witness, Miss Dorothy Gude, to appear on behalf of LIFE with. ",
-

-

22 direct testimony. Miss Gude has inforced us that she woulc4 ,.

. .

23 . be ablo to Eppear. However, upcn checking with her.

h
| superiors in the school system in Michigan she was informed

O,.
23

4g 25 she would not be given permission to be absent from her class
-

_h .
'-

., s.k(l . , - 5

~

|
3

: n ,z 1 t-

,

;, e _ * +
N f



.

w.1 a; e .
. ,1

. , Im_ - ,

- '. y- - -

-si' g. -

f isos- : . ,, .

3 today and therefore she will not be here today, and the.,

'dhh - implication was that she should not intend to 'be absent at any
~

2

' ' time for the hearings here and therefore we now rest
3

-( cur direct case, except for the possible submission of further
4

, enhibits.
,

CHAIPRAN SKALLEEUP: And you received a communi-
, ,

j cation from Dr. Gutar? -

7

liRS . BLEICHER: I received this morning, when I

.

! arrived at the hearing, a written ccmmunication from Dr. Oscar. ,
1-

1

'l in which he wi thdrawc as a party to- thic case.
10 t

t... '
; CHAIR:'XI SKALLERUP. The Board in in receipt of j

'
11 i 1

,
c. t t

i a document which was delivared from Dr. Oster which I believe ~

c a, 12
- .

may be -- Mrs. Bleicher, let's cc.T.parc this. Do you hcVe'

a 13,

m : ,-
,

cu }y., letter fren him or the statemant?a
. 14

I
t MR3. 3 LEICIIER: I have a statement..

15
'

CHAIrdIAN SKAi,LERUP : I am in reccipt of a lettcr;
1C |

addrsceed to me, dated February 8, 1971, frort Dr. Oster. I I
17 |.

.

will read in and ask that it be placed in the record, "Icday
13-

I would have very much preferred to have presented this in
19

pc. son. Unfortunately, cnd quite ironically eight hours of,

20

classen, two committee meetingn and the re-installation of our
21

'

) repaired X-ray machine, all scheduled for today, leave ne
22 [ j(r

h liutle time for anything elce (even assuming a 12-hour j
- 23 ]

working day). As you will see from the encicacd statement,,

24 1

f there is probably not much point in my being present here-
,

af ter. ",

,

s.- -.
t ..
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: w >

. ;n .my,.- ,

x4n .w ~;.

j;T J;,'-
> a

VI "Ifowever, if you should wish tc have anything alari-
"

i 3 at
<:; . . , ' .. ..

.
.

. . ,fj.N .5 L 2 fled further, please telephone me .it 419-372-2631," '

m:, y
s.

./ f .3 "I have left instructions that I should be' called.

,c y . -

,

*f h'
!.,,x . . 4 ou: of class or the conference today i.f need be. Th._nk you_

# -,
. ,

-q (- 5 and with good wishes, I remain sincerely yours. Irvin I.;. q -

, .

-f._ 6 Oc2ter."
>

.

? 7 Chere is a postscript. "The tell the hearings h?.ve
-.

s' thus far taken in terms of my health is something which I am
f

_

only alluding to for your own info mation. " I gather Dr.9<

. .. ~ .

. +- [ to Oster intended that the statamanc be recei;2d cs a limitad
, ,

..
,

13 appearanco.
2:
. .~

. Y. q . , 51PS . ELEICHER: I have no indication from Dr. Oster;
12

954_:g

[ D:..' '

of how he intended this statement to ~.as received or whether
. a

.

.

t3
as + .:
.L;:,c. >> .

'. g'yRC 14 _ he intended' it to be presented on the record or any other
yc

&% p. ;

*9p 15 .J . communication chout its purpose..,

w,

|77 w CHAI?lG3 SU.LL3RUP: Have you receivad a copy of
x

'g Dr. Oster's statement?:

; 7., s
,

.
. , -.

,

,;g q.t 4 . , ;g ,
' MR. CHARNOFF: I did, Mr. Chairman. I think it is1-

%a L ?: .

*
g the kind of statement that naeds to be put on the record

,

s

20 because it suggests somcwhat of a change of view by Dr.
.t

Oster with respect '.o this case. I think it would be well to21
,

..

- {' have road into the record the statement by Dr. Oster. It.. 2'),;
, .

.[ allegedly is a ststcmont, it is headed " Statement by Irvin I.'
23

. .

,4 Oster to be presented to the licensing board on February-s.:( ) '.
)3 i

CI - 25 8, 19 71.~ " Copies were given to me, and I assume to the other
<-o,

,w{ ( 4 __

_ [j. .e a e #

q .e -

*
.

* ***.- . .4

f f 't , $( .E '4

. < C. .h .; .x ; 1" +

.-py, s e -
i
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t .

"" -' parties. I think it would be well to put this statement4-
'_ 2'

. into the record. It endorses the recommendations of the.

,

.

*
Regulatory Staff concerning the Davis-Besse plant. .gnd I1

;?-

" 4
- think considering all of the publicity that has

5
heretofore hcen given to Dr. Oster's views, it would be well.

,

0 and reasonable to put this stutement into this public
,

.
t7

. record. '
I
t
i

3
~ t' CHAIRMAN SE!.LLERUP : The 20ard hasn't had an

n

i )

69
fl opportunity to read his statement, but why don't you give us '

10 your comments?
|
.

!
*

II IIR. ENGEL!iARDT: Mr. Chairman, the Reguir. tory S taf f'

|, 1
'-

12y;. has received a copy of the statement by Dr. Oster. I believe
m

~

[7 13 it would be apprcpriate, in view of the fact that Dr. Oster,

s.y .; y
' " 14 is z. party to this procacding, that this statement

f
i15 be made a part of the record as his statemant, to indicats ehet:

36 his situation is currently with regard to his continuing,

i

17 ! with this case.-

f" to To that extent, cince he is a party to this,

.'

19 proceeding, I believe that his situation ar.d his statement is

_
i,

soucwhat different frcm that of a limited appearance and it20

21 presumably 1 culd set the record straight as to whether he in-

;- 22 tcuds to ccntinue or wny he may not elect to continue with 'g,~
2 F

1L hir participction as a party in this proccoding.
|

. 23

:24 I,.

25

s

%

r' .
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-

C11 AIRMAN SEALLERUP: The Board will go off theDB3
,

' \- Inl
- 2 '

.

s - record for a new minutes --
'

-A -

'

3 MRS. BLEICIIER. May I make one statement here?,,

'
4 CI:3IPlW; SKALL::RUP: Plcase.

m 5 M,RS . BLEICl;ER: I suggest that since the letter
.

6 from Dr. Oater says if there is any need for further clarifica-

:.

7 tion we call him, we could call him and ask whether he intended!
i

I' t'
$

6 for it to be in the record or uhether he wanted tnis as a i,,

! l.
:

9 ' perscani communication to nembers of the Board.

- 10 MR. CIIARNCrr : It was hardly perscnal, Mr. Chairman.i
;..

ji if it was distributed to the other parties.~ *

.:
~

|

s- l- 12 !!RF . ELEICIIER : It uas not, however, distributed
c.,

. .w . . ,

. 13 to'the public.

- > :4

, W|: ' ' 14 CIIAIRMAN SKALLERUP : But this is public business.

'

_ 15 We will read the statement at this time.

16 2:e would appreciate the opportunity of consulting j
,

,
g7 | with counsel.

I,

18 (Bench conference.),

gg CIII4IRMAN SKALLERUP : The Board'has examined tne

.e,0 written and sworn statement of Dr. Os,ter and as we discussed
' with counsel it is our view that it not be considered as21 ;

i
, t

22 evidence in the case but that it be considered as a basis for |
:
.. i

.3 Dr. Oster's action in withdrawing from the case.
'

1

24 Inasmuch as the very substance of the statement, |
t

2S plus the fact that it has been sworn to and that copies were i
_

h..%,
.

g
1. 1,

,
k

'
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,

'~ .t
T. In2 J3 given *n nther parties in the proceeding it appears to us it

- 2 was Dr. Oster's intention that the matter be publicly dis-,,

3 closed.
.

m *
. '

4| Accordingly at this time it will be read into the'

1
''

5 record. At the conclusion of that I would request that a

6 copy of Dr. Oster's letter and the original of his statement

7 be referred to the Public Document Room.
,

8 '' Statement by Irwin I. Oster to be presented to
.

9 the U. S. I,tomic Safety and Licensing Doard on I'ebruary o,

- 10 1971.
-

11 'Tcr the past two weeks I have been attempting to

i2 reassesc ...y position in regard to the llearings on the
,

.,

' 13 Davis-Desse IJuclear Power Plant. Although at times I had,.

2 .w.,

p$~ 14 considered discussing aspects of the situation with menbers.

c-

~f ''- - .
.,

.

cf the Pegulatory Staff and/or the Commission, prudence15

.16 dictated otherwise lest some ulterior motive (s) should be'

.

17 rend into my decision. I realize that attempts will be made, ,
,

, G :- 18 to " find" reasons other than the central one which I will
' s

tg present and I can only urge everyone concerned -(as well as

1'*

20 those only r.ildly interested) to accept my explanation at |
|

|

21 face value. It will soon become apparent that the following !

22 har. not been calculated to please but rather to be objective |-~

-
23 and realistic. It represents the result of some very serious

.

24 deliberations anc was not arrived at easily.
,

'

25 "I would be remiss in not pointing out that my
.,

-

4

km

. e
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.. ~

I . failure to be present during most of'the sessions during theSi,s, mM m in3m, , .. ,

#.mA -. -

,

. =n. ,
:",

&;y m@ Q 2
. m week of January 25th was prompted not only by a very heavy load

w
-

2. . ,- . , - ,

Qik.. ; . '' . 3' Sf coranitments to various te' aching and research responsibilities
-

1.-A fp 4 .but by the 1oginnings of the above-mentioned reappraisal of

. s
.

3

.,
.

v.2 :nc

. w a: .

@x -O S .the situation. I will now attempt to. describe my present
gp- ,

.3 .
'

. .'/ s position.
A

<

- 7 ''As some of you nay remember I had become drawn into
r

mN- .

the utility |

~

"i. e the present controversy because I had thought that
. g

m |

'h>~ 9 in question was engaged in an attempt to deny the potential '
'

b

%
.b

V to for danger inherent in the' utilization of radiation and they
e, s .' . i

i
r, ,

das L ~ in turn believed that such concern shculd not necessarily be |n
; hg ,-V - j

DM ' 12 ' expressed by a. geneticist. Be that as it may, and in spite
gn&e. [ .-.

.

- .,m r 7,

gr ;
ijd$i.m; m. 13 of a. degree of bitterness which has developed'on all sides and-

.

aw -- .

%M1W4 i.
. .

.
.

we now find ourselves as Inter-E i b W 4.7 t uhich I would sooner forget,
.

3 wm.
Qf e . .;.

g.yE7- 15 veners at the current !!carings.'-

-
';
.

.E9 -

15 ''Needicss to say, certain discrete events of the.

,w
w.
- s
''j 37 past several wechs hava played a significant role in influencing

i
% .s .

%p; ; - g, ,my line of thinking;-however, these should only be regdrded
'a..y s.. vys -2

.

1 as' contributory rather than direct causes. The sericusnessgg
',-

j.. go with which the AEC Regulatory Staff headed by Mr. Thomas<~
,

9: .
x '

-f Englehardt has considered all the issues raised and the care21

.~ 2 which the Eoard chaired by Mr. Ualter shallerup has sought.

y
'

to hold 'a fair and just hearing (as exemplified by the deci-23
,

'

> ,N p sicn on the applicant's request for a temporary construction
.! .

.$W

jI . - -J .25_ permit) are amongst many of the other things which have
y.

'.>+,e

n'h
ef,-

.J-
.

.

,

4 gM k 3

.|
~

'*
.7-y , j_.,

, , .i . ~., . . . . .
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,
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,

In4['y impressed me. Moreover, when it became apparent that
>

c 2
. .

'

.-y. Dr. Dean Parker, a long-time Scientific colleague, who inci-

3
-

, dentally also happens to work with fruit flies like myself,
9

'

l) and I would find ourselves at seeminhly opposite ends of the
. . 4 ,

, :
- 5 |

t scientific spectrum,my decision to uithdraw as an Intervener
.

6
frcn this Ucaring cnd as a future uitness for the Llcyd Earbor

,

7
Study Group began to be formed.

a
"Since views on the biological effects of ionizing

- 9
! radiation held officially by the U. S. Ptonic Energy Cornission,

-

|
10

'

and I do not differ in essential's I cannot with a clear
...

11
conscience t ee how my scientific expertise can be utilized !

-| |~-

k's 49 f
'

~
cre! to resclve that I consider to be enc of the major issues of

,akR ' ' h o

- - + 13" pp ; ' , these 11 earings , nanely, whether the benefits to be derived
, - .

sv:(p -y t 9,g -

, '', from the proposed plant outweigh the pctential risks, no,

'

matter how .'.arge or.small. From a purely perscnal point of
.i :

A' 16 1 :

view, r y concern has never been with the quantitative aspects*.

.

17
of the situation. While I still feel that even one life is-

'

18[ ' /' sacred and has no price, it has become painfully obvicus to no t

39 that this cvaluation must be resolved en other thcn purely

20) scientific grounds by scciety as a whole, and not by a single
. -

21 or a group of individuals, no matter how sincere and intense
. i i

22 | their feelines nav be.,
. , - -

' '

'3
''In view of this line of reasoning it necessarily"

,

'4
follows that I should endorse the recommendations of the

~

~.
'

Regulatory Staff concerning the proposed application for a,

+

%, i

_

P

,&- '

.,

i t_
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.

,

f. In5 I
construction permit as being entirely consistent with what

2 has transpired up to now in these Ilearing,s. I have become
4

m ._ - - 3
~

convinced that the present plant will be built in ecnfomity
4 with the majority of society's current vieus on life and

t

: 5
| living.
,

6 Eespectfully Submitted
-

7 /s/ Irwin I. Oster
.-

_
B

! Irwin I. Cater

- S Dowling Grecn, Ohio |
,

1
i

} I~to ; rebruary 8, 1971
|

-

; State of Chio :i 11
,1,

p -County of Wccd-. a- 12 1 rebruary 8, 1971
S-
$1 13 Subscribed and sworn to befora me thin eighth day of

~ % ,' ,
-.,7

>.

*F t 14 February, 1971.
-

4. s. . . ., .

)!5 '' ?Jagdolena Y. Baker, Notary Public i|
. .

I it ;16 Ncod County, Ohio

I
17 I4y Cc=iccion D:pires February 2G , 1973.

.

. 18 /s/ Magdelena Y. Daher

, 19 i ilotcry Fu'olic''
-.:nd.3

-- 20

21
1

-

22
<*. :
, .- >

23
. i

24
-

,

*

25
s

+

*

s

' Y
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:) _, In5 construction pemit as being entirely consistent with what
I

2' ' has transpired up to now in these Ilearings. ' I have become.,

.c
' " ' 3 convinced that the present plant will be built in conformity
'' '4 | with the majority of society's current vite.es on life and

- i
is' ! living.

* '. _

6 Respectfully Submitted

-t 7 /s/ Irwin I. Oster
.

8 Irwin I. Cater

. 9 - Ecwling Green, Ohio
'

10 February 8, 1971,-

,

.-
,

11 State of Ohio

12 County of Uood rebruary 8, 1971
. ..

T 13 Subscribed and sworn to before mo this eighth day of,.

t : i - .
.

N. s .T- 14 February, 1971.
7y

15 14agdelena Y. Baker, Notary Public i,

i

i
15 h' cod County , Ohio

,
Ily Commission Expires February 26, 1973.17

.

18 /s/ 14agdelena Y. Baker. ,
+,

_

19 Notary Public''

20
,

21 s

. ,

8,$
, , . ,

,.

23
.

24- -

,,,

25
,

\

i

|

a_
k s

.
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.

~

,

' #' p 1 CIIAIRMAN SKALLERUP: Mrs. Bleicher, have you any-
.

,: ~:. -

. ~ .

2; comment to nake with respect to Dr. Gofman appearing as a, -

. .. ~ ,

,,. - L
'^

3 . witness?
~

-
. 4 HRS. ELEICIIER: As ue indicated in our list of

. ;. .
.

witnescos which was presented to the Board and to the other,s
.,

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

-
~

7 appear as a witness in the..e hearings.

'

Ue have roceived from Dr. Gofman written statements.a-

3 However, he has indicated to us that he will not be able to,

.

-- : to appear personally. IIe would like his written statements

. 3: to be incorporated into the record. He would be available
,

.+ .
'

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

' ~ ~ . - .- 13 California to be here at this time.*.

y$ .

QM_ '.[.M , * .14 CHAIIGAN SKALLE2UP: Are you moving that Dr.. 1

s

~
'

'15 Gofman's sunnaary be admitted in evidence?

gg I;RS . BLEICH3R: Yes, I am.
-

,

,
g 7' CHAIIt!AG SlaLLERUP: Ec3 the Applicant any COnnent?

,

UR. CHIE OFF: Yes,I'r. Chairman. I am puzzledjg,, .

) 19
y .e quesdon @.at was asked of MS. M e M e r a d b. C'

'
g answer, because it was just a short while ago I understood

-

LIFE to say it rested its direct case.-

,
a.1

~

1:cu on the specific question of moving that this, ~2.,

23 str.toment by Dr. Gofman ba introduced into evidence,
.

the Apolicant would objc.ct. He have delayed the hearings,4
j

--

i

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

,

h

<c 1
,

i< . , . .

k a
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, .

->t
~ '

.;- . (. i hearings so that LIFE would have an opportunity to present>

..

-' - 2 for the second time summaries of the' testimony of its
~c .

3 witnesses, so that the Staff then would have an opportunity

2)J -

4 to prepare its cross and rebuttal.

.

~ : 5 Ee find ourselves here at a hearing again with

no direct witnesses, nunber one.
6

Eumber two, these hearings require that testimoriy,7

'

if it is offered, also be subject to cross-e>: amination.g

3 Any cross-eramination not conducted here today necessarily

v?.
- 10

means delay. It would also require opportunity for further

'

rebuttal.
,

i
|

1. gain we would be talking about further delay. ;..;. g
. ~; . .

Fast ' ~ Cherefore it would be objectionable to have the
.13v . 7

. Ji Lu

ljyhJ{.
'

statements by Dr. Gofman offered as evidence in thisg

n ; End #3A prc.ceedi no .
I 15 '

- ,

16i

,' .

17
.

, 18.>

19,

20

21
.

av 22 |

? .' I

23 ,|
.

24

25
-

F , *

x A

li
"'.<y

r ,
,
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M :' ty 1- -

y'l.. 1 MR. EUGELHARDT: Mr. Chairman, on behalf of the' -'

y . ,. , ,

JT
. 2 Regulatory Staff, I must register our oppositien to this

.., . -

. motion, if adcpted by the Board, would not give the Regulatory3, . -

4

4 Star'f any opportunity to conduct any meaningful cross- I.

5 excninati'on of this uitness. Tc recuire the Regulatory
.

Staff or any other party in this proceeding to seek out this- 6 i

!

witness in Eonc remote part or the country at great expense7

a and effort to conduct cross-e:: amination in some other locale
i

g secus tc ma entirely unreasonable in t'ha circumstances of
,

.

jo _ this prococding, and fcr these reasons we would be opposed !

t
'c to the inclusion of Dr. Gofman's testimony in the transcriptg

of this proceeding'.
f

-- '

g
u

-

CHAIRIO.N SKlJ.TIRUP : The Board will go off theg
s..

f'.

; +'s T record.-

e- ; ? . 14..

-

33 (Discussion off th:. rccord.)
'l CEhtiCO2 SFALLERCP: Will the hearing come to10,

( 3

order?g
,

"J '

Mrs. Bleicher, the Dcard has considered yourj- ; * - 10 |
..~,.;~%

motion and the argumente that have been made on it. i
, , ID

|
- It ic our view that the statement of Dr. Gofman20

'

- not be received as evidence. However, inasmuch as the soard,

21
'

believes its function is to include statccents offered by22s ;,

limited appearances as well as by witnest for parties to the>

.

' proceeding, ve Will include Dr. Gofucn's statement in the,4c.

traascript of the proceeding, this being in large part
..

A
*

e.

.a . . ,

s t

.. - .
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upc + s

%', . . , ,I because we cre trying_to develop as complete a case as we
.

..

1 ,

'
. ,

l. :2 can with respo,ct to the challenge to Part'20. And for the
-%.,.

.

.
-,

'

. | 3 convenience of representatives of the Commission, we believe

'

4 it should be included in the transcript.'

.

-

5 IIR. CliAIUiOFF: Mr. Chairman, I would have to.",

6 ob ect to the statement that you have just made on the
|

7 basis that, number one, I think that the concept of limited
<

,

a appearances is to af ford persons in the locality an opportunity

3 to make statements with regard to the proposed plant that

'

to may or may r.ot af fect them. ' I don't think that these hearings
- ,

have been sct up to be the receptacle for letters and telegrams,3,

,.

from 11 parts f the country or the universe, for that matter.,

12
.

,

But more specific $11y, the way you stated that, you saidia 13
* s .4*7,T P T that in terms of the issue 'of Part 20 you want as completeg

,

a record as possible. I think that we cannot fail to;g,

i
' dittinguish betwsen material which is introduced en an-

g
, ,

evidan;iary basin and limited appearances. '',he limited
_

g .

appearances are not the means for introducing material into
c,,

, the record for the purpose of producing a record as complete
8

as possible for determining an evidentiary matter. i
'

,
.0 I

Accordingly, I would object first to it being,

introduced as a limited anpcarance, becauce I think that is
e,. 22 -

| out of order. '

.

1.nd, secondly, I would submit to you that if it,
-

,,.

- : is a mitted as a limited appearance, it is not for the
'

, .
25

t

'E (

-

e
,u m
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e

~~

! purpose of making this record as complete as possible with
-

#'
2 regard to the Part 20 proceeding.

so -

'

- 3 ER. ENGELHARDT: Mr. Chairmen, I nuct share counsel'c

..

4 .for the Applicant views with regard to this matter. I too

5 cm concerned as to the use of this type of infortction in
'

i this procacding.6*

!

I

7 he have so far admitted a statement by Dr. Linus'

a Pauling, and now this statement cy Dr. Gofnan whose s tatements

s were identified ac limi:cd appearances. I
.

to I don' t believe , as counsel for the Applicent t
*

4
- ;,

has stated, that the intent of a litited cppearaace van to !g
c

solicit ccanents frcm e. bread spectrum of the ccnvenien:
12. .- ,

,s e. :-a |"'

'(| public, but uas to be limited to these people who would be
13.x-

D[k's more dircctly involved or concerned with the particularg
'

i

application.a
33

I

t

| The introduction of Dr. Fauling's and Dr. Gotnan's ig

'

statsmants in this record uith the pref atory comments that
, g

i

the Chairman has ncde with regard to at leas t Dr. Gofman 's--;, 18

statement cculd be interpreted by some as requiring the

Stc.ff to procent or the Applicant too to present an affirmative!
|

'

defense -- I should say a defense -- of the allegations
'

21
.

anci contentione made by Dr. Gofman and pcscibly Dr. Paulingi,,,

.c j

in these stctonants. This is nct the ucy that uc read the i
- 23 i.

I

Co:caission's rules with regard to the case that must be,
.4 !,

nade on the evidentiary record.
f 25

,

?
.

J C
-
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{,Y) ; ,
,

,
. ,4

''I '

MJ
,

I
.- .

.

It would be our position that these statements
m

'j --

t
,

* '

" . . . S. .2 by Drs. P'auling and Gofman are not" evidentiary in nature ,.

.2. . ,N, . 7 y. : , -

. ,'
.

'

3 which the Board has certainly recognized, and they would not
'

'

a 4 have to be dealt with in any evidentiary way by the Staff
T .. 4 i

5 with respect to the challenge of 10 CFR Part 20. The only
'

,m., s
. . ..

e:< tent to which they could be dealt with1, as we soo it, would6

7 be in the same vein as we would deal with the limited appearanc w,

v

E~ 8 that were made earlier in this proceeding, and that is in

.

- 's sene supplemental material that we may prepare later to deal
>

d 10 with any questions that they may have raised in these.
,

..

gg statenents..-

.

;;.r , ,

.t2 Ue are not preparad to do that, we have not: o .,..
gys- 3-

,

, , '.y 13 prepared that sort of infornation with regard to these'

,4 , - . .

. y l' " ' 34 statemente, since we were not' anticipating that this was the
~

.

15 desire of the Board, or any requirement on us.-

16 So that we share the concern of the Applicant'cj_,
[[E;,1.

'

,7 counsel as to the use to be given of statements such as
. .

w.v .

y,g ,

y, Dr. Pauling and Dr. Gofman, because we may find in this pro-
Mn

K caciling that there vill be other efforts mado to introduce,X- 19

by this back door route, ctatements of other individuals'

, . 20

over whom we have no control and no opportunity to test the
"

-

g
. i

validity of their statenento, but there they are, and the22
x

~[~ possibility that they would be used in an influence in any23,

decision that may be made with respect to this application' 24
7

4, L
is always, hat spector is hanging over our heads.I:nd, f 4 25 -

j :y ,
,

'

?.

gg-.i [ , ,

'eGQ ..
'

, . ;'y .qggy ' - . '.t-.
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3

, So I think it should be clear tht as far as we-

5, 2 are concerned at least, that our position is that we do notx

l',' U*3 3' consider these statements of Drs. Pauling and Gofman to be
s

1 4 appropriate for limited appearances, and we do not feel that
*

5 they should be made any part of this record that could be
.

6 even implied that is being cubject to rebuttal by either

7 Applicant or Staff.

8 CHAIrd%N SKALLERUP: Hould you separate your

D cem=cnt? Is your position that it should not ba received

to as a limited appea'rance period? Or it should not be received
..

11 as a limited appearance for certain purposes? i

12 MR. ENGELHARDT: I don't believe it should be

in) ja received as a limited appearance under the Commissions Rules
v-

tv, -

14 of Practice.

15 MRS . ELEICEER: Mr. Chairman, as I understand it,

16 what the Chairman is prepcsing to do is something sanctioned

by section 2. 715A of 10 CFR in which it states and I quote,37

18 "A person who is not a party may in the discretion of the
,

presiding officer be permitted to make a limited appearance19

20 by making cral or written statement of his position on the
'

issues within such limits and on cuch conditions as may be21

q 22 fi::ed by the presiding officer. But there is nothing in

23 that that indicates that the person must ba from the area
.

24 as far. Charzioff would have us believe. There is no geographic

0
25 requirement that he live within a certain

nunber of miles.

,

9

4 ,
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, j. 1. And it also says that he can state his position on the. g- y<:. u
% *,

,
. |

',W
C's' 2 issues.

. J.. : , *i '
. And this is one'of the issues in the proceeding, and.

.
.

3,- . ,
.4

.L - 3 I think that the Chairman has indicated they vill take it
--

'

f sga J

./ );
[ /, . :.. 4', on the basis of a limited appearanca, 'not en the basis of

. ,

',' . 5 evidence fcr LIFE. And we have ~ to rely on the Chairman and
n:s
/ e on the Losrd being able to make theco diacriminations.-

7 MR. CEARNOFF: Mr. Chairman, firstof all Dr.
.

e =, , .
e Gofman has not requested that this be introducs.d as a

,

.

J. 's limited appearance staticment.
\-

.s: . .' to MRS. 3!EICHER: Excuse me, Dr. Gofman has'

,

c,

J j,4 ' asked us to do co.11

.0$0.i.L
13 !!R. CEARNOFF:

. , , , ,
,

?.'e never heard that request until

. ,idh. ..:, -

j Q , '13 - just this morning.
. . gi's '7 ;

y+,,y.W L' L .; it Secondly, I sculd refer the Board te Section,

1
,

!' '

15 3(b) 8 of Part 2, the appendi: to Part 2. "Doards have con-

N 16 siderable diceration as to the mannar in :thich they accomodate
.

| ty the conduct of the hearing to local public interest and the
a.

W ' , 1;- ' 18- desires of local citizens to be heard."

~ -
.,

> ,.-

- g, "Particularly in casos where it is evident
.

20 that thero is local concern as to the safety of the proposed

plant, the Board should so conduct the hearing as to give appro-21

p 22 priate opportunity for local citizens to express their vieus

23 uhilc at the sa:r.e time protectir.g the legal interests of all
.

24 parties and the public interect in-an orderly and efficient,

L, i
U'"

25 licensing process." -
'

'o
:fi -

'
.

.
'e. g = 3

f.k. " .;.if i
. . . ~' U. s

j .
' h-

,

, .
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- ,

rms 3 1 Theso hearings are not receptacles for letters from

'' 2 all over the country from people who are perhaps intorested
~

3 in the matters on a generic basis.

.

4 CIIAIRMAN SKALLERUP: You andad the quote?' . -

t

- 5 MR. CIIARNOFF: Yes, sir.

6 CHAIRIIAN SKALLERUP : Would you advise us when

7 you ended th2 quota?

8 MR. CIIARNOFF: I ended it after "an orderly and

s officient licensing process. "

to IIR. ENGELHARDT: Mr. Chairman, that is on
..

3, page 35 of the consolidated regulatioes, beginning et the
.

t

.;- 12 bottom of the first column and extending to the top of the midql
-. ...

{r 13 column.
t,.

.- '.1 - 14 C'! AIRMAN SKALLERUP: Would you procead?. ;,

15 MR. CHARNOFF: I ended my ct:tement, sir.
,

16 CHAIRI1AN SKALLERUP: We will take a 10-minute break;
,

i

, 37 (Recess.)
4

'

'i, 18 CilAIRMAN SKALLERUP: The Board has considered the-
'

- .r.

g crguments as. to whether Dr. Gofman's statement should be*

,

ind 5 received cr a linited appearance or not. As the legal20
.. :

member of the Board, I would like to state that I think21

22 there was !.n unfortunate choice of language which might be
.

3 . concidered misicading. Hcwever, it is the Eccrd's view,
o

f
24 t that this be admittad as a limtied appearcnce. And we

D~ | |
25 reiterate that it will not be considcred as cvidence in the |

-
. |

1- .,. <

1
, . .

I

,
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'
1 .
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Proceeding. By not admitting it as evidence, we believe
'

~*'

._ that we lwe protected the legal rights of other parties in
..

3
-

the proceeding.i
l

,,

i<

o -, e. |'
-

,

g
| MRS. BLEICHER: I would like to'nake one.

, ,

' 5
- correction on the ccpies that you have, P.r. Chairman. It

6 | should have after the wor 5s " John W. Gofman", it should t

i

7 say "Imd Arthur R. T0mplin'' on your copics. Ha will subTit '

I this to the recorder 1 ter.
i

8 (Dr. Gofncn't s t aten'ont follows;)
.io

.-

11
L ;

12
' '

.-

.; _e., t .
,

13.;
.

-.i L. ,
-

.

.~ ; sp. 34
*

.

.$[-
. 15

.-

.

16

. 17

'
"' la

,
.

. 13_

20

'

21 .

( 22

23
.

-

25 -

-
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'
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INFERENTIAL STATEMENTS ABOUT 10 CFR PART 20
,

., s- , ,- .;; , .
,

CfW ~ 2' In the course of my some 23 years of work in this
J., + =

; .I # 3 area of rescarch I have independently along with other
., ,

4 ccientists continously revicued the Atomic Energy Sommission's
,

' 3
S " Standards for Portection Against Radiation" (10 CFR Part 20)- . ,

g .vith the view toward constantly offcring recommendations%

l'
'7 to the Atomic Energy Commission and others for revising these

,-
. O Radiation Standards to co:: port with not only the most current

.e g scientific information but also to revise said Standards.

. . in so that the;' adequately protect the health and welfare of
,

..

man and his environment as is required by the Atomic Energy
33

a

6, ,e.
. 12 Act..

n.3 <
.r fW . As a result of my intencive rose, arch in this area,. # 13

,

NE
2'gg M y, I haite been convinced since 1964 that the Radiation Standards9

1

in 10 CFn Part 20 currsntly in force have no scientific
'

g

basis for supporr. Since 1964 I have along with othera- g,

continued and increased my efforts of the studying of this7, ,7

. -
Ii., -18

'
. ,

'

, , - . the unavailability of scientific support for the current
19

Rhdiation Standards. In addition, as a direct result of my

studios over the last five years, I am more convinced nowJ
.

21

and it is my export opinion that the Radiation Standards in
..

2 |
,

.. .
.~~. forca do not inhibit or urevent danger to man and his

23 ~

.

j cavironment but rather contribute to the promotion of danger.,
. e

- My research in this arca has included not only a.

; J1
-

.

,

f -

, ' g

ys| '-~

qq
,

> ,
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,

N'" . ; I constant review and' interpretation of the work of others in
'.n s. .

.' 2 the field of radiation research but also includes numerous
'. '

,
.

3 laboratory studies dohe by ne and :hy colleagues at the
' University of California, both with 'rcspect to my professional4

.

t
-

5 duties and with respect to Atomic Energy Commission grants.
'

Thcse laboratory studies have included testing the effect6

of radiatior. doses on living tissues and cell cultures of
. 7

.

4

a htur.nn beingc .
.

'

the radiation hazard has rccantly become appreciared,, g
,

to be for grcncer bcth with respect to cancer and leukemia10 ,,

ricks, as wcll as with respect to the even larger hazard of
3,

f 1' genetic diccrders,' including the major killing disease of12s

n.

[ our society, coronary heart disease. 11y opinion, basedg3
. - < .

a er.,

upon many years of research and study bf mine and my colleaguesi N' 14
.

i
" ' is that if uhe everage allowable permitted 3 90sure by the

33
.

'
current Atenic Energy Conmission's Radiation Standards wereg

reached by the United States population there wculd result:
, g

.~
- . .

A. 32,000 extra cancer plus leukemia dathsm
*; la

,

annually.-'
- 19

- 3. 150,000 to 1-1/2 million extra genetic deaths

annuallv.*

21
-

.

C. A 5 percant ro a 50 percent dncrease in montal

diseas:s lika schizophrenia, our major mental disorder.g
.

My opinion is based upon the effects of the smission
.,4.

0 f radiction up to all.owable standards permitted by the current
25

t

t

$

' * i
'

_
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1 Radiation Standards of the Atomic Energy Commission which

2- govern the emission of' radiation and radioactivity from any
-

.

,

- 3 source which creates nuclear fission for peacetime uses.
.

'

4 Therefore these adverse effects can be related to any,,
a

~

given source or facility which has or will have authority5,

.

6 from the Atcmic Energy Commission to emi: radiation up to
.

t 7 the linit of the current Atomic Energy Commission Radiation
~' *

- c Standards in 10 CPR Part 20.

- 9- The Standards for the Prctcction Against Radiation-

.

', 10 are also un cientific and illegal even if one assumes that

,, they arc based upon a safe dose of radiation. This is because
, v.

- D 12 - the Radiaticn Etandards in 10 CFR Part 20 do not take into?,: >

z,7 -

$.1 33 account all manner and ways which sources of radiation,

. . sg

]K@ '4 could be taken or transmitted to man (pathways) so thatj

15 any monitoring cyctem set ud at a facility which emits'
.

16 radiation could not pcssibly determine with any degree of

;7 accuracy whether or not the assumed safe dose of radiation
.

[ a e o man u er e cunent Radiadon Standarh has13
.c .

been excacded. This is because the Radiation Standards are7 g

not so constructed to trace the emissions of radiation from20
,

a particular facility to man through all of the pathways.,

* Thc folicwin; are examples of pathways which are not at all2
C

considerod by the Radiaticn Standards :.y
)-

(a) The Radiation Standards ellow the radicnnelideg4
.

I Cs-137 (Cesium-137) to be emitted in water at a particular2a--
,

s

s '--

D

..-) =

,
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^7 j 1 concentration. What. is not considered is the fact that fish,

s. #
'

'

2 in fresh waters ' cal concentrate this Cs-137 one thousand-fold

3 'into its flesh, arefore, while the drinking of two liters

4 of water might not ; ault in exceeding the Radiation
.

5 Standards, +' anting of fish flesh so affected by nuclear
.

~

facility can result in a gross exceeding of the Radiationg
f

7 Standards assuced safe done. .

_ g (b) The Radiation Standards allou the emission of

9 Cs-137 into air frcm stacks from nuclear facilities. The

g presumption inherent in the Radiation Standards is that the
-

,

,

< g

assumed saft dose will not be onceeded if a person breathes33
w: .

such air. 1:ovover, the Radiaticn Standards do not take'i 12
.a. -> , '

"

into account the fact that Cc-137 is well known to fall out33, , _

?v ' [ ' ' or precipitate on land in any down wind region. As a result

~

g
r.,!,'-

s

f the deposition of such Cs-137 upon crops and the foraging15

of such regicas by coam, for example, Cs-137 will fi.nd itself-

3,

in milk produced by such cows. Drinking of reasonablea
, g

, quantities cf such milk by humans in such regions or milk

transported frcm such ragions to other regions, can and will

result in a gross encceding of the assumed safe dose in
.

- persons drinking such milk even though the Cs-137 content of.

,.1

the air meets tha so-called allcuable Radiation Standards.,

22~g
'

- Per.'erft1 and uorlduido evidence indicates, and it23
.

is my opinien, that the nazards of radiation to childrcn
).

24

.5 exceeds greatly that to adults and therefore children drinking,
,

4

: -

*
,

.
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f ;, 1 such milk are even in greater danger as a result of such

>j ; '2 concentrations of radionuclides into their milk supply.

'

3 This is synergistically complicated by the fact,
,

4 that the Radiaticn Standards relate the assumed safe dose
'

5 to the average human adult, whereas the tolerance to radiation

.

6 dcuages by children, fetuses and therefore pregnant women, isa

7 anyt/acrc from 10 to 100 tinas less than the average human

3 adult. Accordingly, even if there was an assaned safe doro

. 3 fcr adult: the Radiatica Standards do not take into account

33 the variety of such tolerancen in odher than the normal
.

'

average adult.
33

(c) The Standards do not take into account'

.
g

13 concentrations of other radionuclides which by vit.uc of allT: s
, Q o,u. ,,.

-
.'

f,/ ',j . , . available pathways could reach man and give him an excessivey
1

15 dcco of radiation over and above the assumed safe dcaage.
!

~

Other e::tmples of cuch radionuclides are: Sr-89 (Strontium) ,g

SI-90, Sb-125 ( Ar.timony) and others.
37

..

(d) Finally, the ;cssible biochemical con-

centration procccses are not even known for a variety of
13 *

,

I rcdionuclides which are or can be emitted from nucicar'

20

fccilitics. Accordingly, it is my opinion that the,
- 41

Radiation Standards are scientifically deficient in that they,

. 4
? .

'

cssuno they take into account all +vailable scientific.

23

information, but an a mattar of science and logic they do
m
(3) net.

. s

*

*
. t

r *).
** y
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,. .
n I

~

It'is my opinion that the failure to take into.

.

2 account these pathways make it possible for man to receive

3 from 100 to 1,000 timos the assumed safe dose of radiation

4 set forth by the Atomic Energy Commission Radiation Standards.

5 lt. The Atomic Energy Commission Radiation
_.

, .

Standaric are also scientifically deficient in determining6
.

7 Whether or not man can receive the assumed safe doce off

C radiation since available sources of radiation, other than

these licanted by the Atomic Energy Commission, are excluded9

50 frcm consideration. Thus at least the following additional
..

&

33 soutcos of radiction which man is daily subjected to ars !

12 excluded frem any cenputation of the assumcd safe dose of, ,

.

-

33 radiation. Fome of these sources of radiation are:
_.

"'; (a) radiation from all medical and dental sourcos;.y ,,

15 (b) accumulations of radicactivity in vater and
.

-

cir from sourcas other than a specific facility under.

16

1

. g7 consileraticn; |, , 1

l

(c) accumulations of radiation frcm all of a |
-

33

' given categcry of f acilities which emit radiation; and
|3g

|hi) differences in tolerance of human beings to,0.

be able to react safely to any level of radiation dose.21
.

.

It is, therefore, ny opinion that it is scienri-.

22

g fically and logically imposs;.ble, pursuant to the current

radiation st;ndards, to prevent man from receiving radiation
.

g
..

- _3a. in excess of the assumed safe dose because the Radiation
-

%

- .

O,

- t \
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,

Standards porrait a given allowable dose but exclude from-
1

e

', - 2 consideration other known sources of radiation.'

,

3 - - -

- (1

- 5
- -

.
,

6

7

8

9

10
'

...

11

.' .s 12
~n.

.,3)",?,

?
. .. .

.,
- '

l

15
.

15

17

18
. .

19

20

21
.

e

.
23
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I- CHAIRMAN SKAT.T.ERUP: Mr. Charnoff, are you ready
5 g ,,

n., '. 2 to proceed with rebuttal? -,

> -
1

3 ' MR . CHARNOFF: Yes we are, sir. For purposes

s
4 of the rebuttal, I will address a number of questions to

'

5 Mr. Roc, Mr. Little and Dr. Goldman. And what I should like
.

G to do is to cddress before lunch the ouesticas to Mr. Roe
,

,
and Mr. Littic. And I would like to ask Dr. Goldman to7'

8 present a copy of his written rebuttal which is in the form
s

9 of a serier of questions and ancwors. And it is essentially-

-

10 what wa will ask .Or. Goldman after lunch, I uould ask hin

11 to present a copy of that documant to Mrs. Stebbins and to
.,

,

I
. 12 Mrs. Bleicher and Mr. Engelhardt, so that they may have that

"

n,. t

= ;s.y .

- - 13 available to them for their review.

il-{4 :,.

.
14 MRS. BLEICHER: I think the record should perhaps*

,

,~

15 show that this n.orning in the attorney's conference
,

is we discussed the matter of my request on behalf of LIFE

- 17 that copies of tha rebuttcl be made available to us so

18 that we would hava an opportunity to review them for purposes
,

19 of developing cur cross examinaticn, and at that time

20 Mr. Charnoff did indicate tc ma thi he had some of the

21 rebuttal prepared in written form, including Mr. Goldman's
.

-
.

22 ter: timol'y.

1

23- I CHAIR"Jli Si2LLERUF: And thE.t you muld be
,

24 provided time with respect to the others to prepare?

25 MRS. BLEICHER: That is correct.

.. -
.

4

f

. rt #

,
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Mr. Cha'rman, while we are oniMR. ENGEIJIARDT:
6

'

2'
ga , f. . - this subject, if it is. appropriate, I would like to identify
a:f.f ' -

.

) ' 3 the prepared testimony of the Regulatory Staff in rebuttal to
j Y
.c i~ - ,

,

UT 4
-

the direct case of the Intervenora, which we have available
. , . ,,

,

5
.; . now and which I would like to give- to counsel for Intervenor

,.

6 LIFE nad will riso give to councal for th2 Coalition

- 7 When he arrives this afterncon or I can give it to Mrs.
,

'

8 Stchbins.

,
8 I am going to giv2.ccpics of the testimony of

..

; -
- - 10 Lester Rogers, copies of a report entitled " Evaluation of ,

-

11 the Possible Causal Prelationship Between Fallout F#2 position
:+

'

12 of Strontiun-90 and Infant and Fetal Mortality Trends,"
- .q ' ]
._ g

.[w?
,' 13 which was prepared by 2dith Elena Thompkins, and will form

:
.g .

.,0 ) ^ 14 a significant portion of her testimony which will be given
- ,

%

15 in rebuttal. >

_

,

_
16 I would also like to give to the Intervenors a

17 copy of a douument entitled "A Critical Review of Infant.

t

W la Mortality and Nuclear Power Generation," by E. J. Sternglass,
. :.7

'

which was prepared by A. K. Davis and Bernd Kahn. These19

20 four individuals I have identified will b2 available to,

. {. -'
r 21 present their testimony in person when the rebuttal testimony'

.,
.

22 of the staff is presentad.*
,.m

p ,
.

23 Meanwhile, I am going to ask Mr. Wallig to give
.-

-24 1 to Mrs. Bleicher copias of thase three documents that I

O;~

f 25 have identified. We will make available similar copies to the
$,

; ,

., .
,

-
, i .

' '

}> >s . . ,

L_ a _ i
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>

Coalition, to the Applicant and to the Board members
,

2-
.

-

when we have assembled a feu more ccpios.,w.
,

3 CHAIR!iAN SKALLERUP: Havo ycu any reasons for not'

4 providing the Board with copies of Dr. Goldman's testimeny?
,

5
. MR. CHARNOFF: You tempt mc with that question,

.

6 Mr. Chairman, but we would be pleased to he_vs Dr. Goldman

7 hand it to you.

8 CHAIE?iAN SKALLERUP: Mr. Charnoff, have you named

9
,

all of the robuttal witnesses you intend to call in the course

10 of your reb'Ottal?
..

11 MR. CHAENOFF: Yes, sir.
..

_

y , ,, 12 CHAIR'C3 SKALLERUP: Have you, Mr. Englehardt,
. . = > +

'( f 13 identified all of the witncsses you intend to call in the
JN: <

', %%h r
.'<W',' 14 course of your rebuttal?

15 If not, uculd you supplccent the list of witnesses.
I

] MR. ENGLEEARDT: In additi0n to the witnesses16

17 uhoca *:cstimony :cr basic testir.ony that I have already
'

.

i

3' - 13 distributed and identified, we vill have the follcNing

19 witnesses: Dr. Paul Tempkins, Acting Director of Critoria
.

20 and Standards of the Radiation Offico, Environmental Pro-

21 taction Agcacy, Dr. Daniel Nelson, Assistant Director,
.

22 Ecclegical Science Divisicn, Och Ridga M:tional Lnboratory,#
i

. 1

I23 Dr. Marvin Gcidman, Radichiology Laboratory, University of,

24 California at Davis, Dr. William Bibb, Medical Rosaarchc-
;;.;
'

25 Branch, Division of Biology and Modicine of the Atomic Energy
'

Cornission and Dr. Dacn Parker, Professer of Etiogy, Univer-
:,.

|
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1-

sity 'of California at Riverside, now a staff geneticist on

~

detached duty with the Biology Branch of the Division of'.
, ,

i
3

_
Biology and Medicine of the Atomic Energy Cc:rr.ission.

' #
Those individuals, in addition to those previously,

' 5
,

identified will constitute the individuals to be offered.

E for robuttal testirony by the Regulatory Staff.

7 CIIAIRIIAN SKALLERUP: Mr. Charnoff?

8
MR. CHAPROFF : - ft. Roc we might begin with you.c

8 Whereupon,

30
. LOWELL ROE

.-

13

,

_was called is a witness cn behalf of the Applicant and,
12 having been first duly cuorn, was examined and testified

,

.s

?! 13 as fcilows:
,

w "a: - Y4'
DIRECT EZAMIliATION

,

15 MR. CHARNOFF: Mr. Roe, Applicant's Exhibit

~

' 16 No. 2 is a leacer dated August 11, 1970, frcs the Suparintender t

.

17., cf Canp Perry addressed to you. It appears in the transcript

~

18 on pages 733 thru 742. Hcve you received more recent accur-

19 , ances from the Adjutant General of the Stato of Ohio I

/

20 regarding the ordnance firing from the Erie Industrial Park

21 and Mr. Cemp Perry showing that auch firing will be properly
.

5 ' 22 ! cordrolled and will not present a hazard to the statien?
'

. 'l
. .

-- 23
*

>;ITNESS ROE: Yes.
,

|
- E4 SR. CHARf!OFF: Do those assurances appear in a i

1
!

_ 25 letter dated January 14, 1971 from the Adjutant General,

Major Gene: al Dana L. Stewart to Mr. Howard B. Fox of the

.o ;

|
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.'
Toledo Edison Company? '

.
,

.2 *, .

~'

WITNESS ROE: Yes, they do.< ; -

ras 9
,

3

.
i

__ 4
.

4

5end A 5
_

'

6

7

8

9

.

10
,

-

f

..

.#

^- ' 12
'

,

. - c , eg,
..g

.' 13-

i%;;;: ~ |
.J.. . . ,

74. - - , ,
,

15

1G

17- '

' Fa:?,
r .

gg

,

.
19

|

. . -

21
.

f.} 22
,
6

1

23
.

0

24
~ *

- - ~

25,..

q.

9 ^9
g

%

*
.

g -'

4 m.

% J



. ., a > -

-;p-.
..

.
:.

. DB #6 1638
ty 1

,

1 MR. CIIARNOFF: Mr. Chairman, I am going to ask

2 Mr. Churchill to distribute to the parties and to the,

3 Reporter three copies of this letter and I would appreciate
>

''
4 hcVing it marked as Applicant's Exhibit No. 5.

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

6 transcript, I would like to call on Mr. Roe to read the letter

7 | to Mr. Fox dated Jcnuary 14, 1971 from the Adjutant General

e into the tr:nscript.

XXXX D (The document referred to uns marked

go Applicant's Exhibit No. 5 for identifi-
.-

I
g3 cation.) .

.

12 "R. ROE: On the letterhead, '' State of Ohio ,
,-

| 13 Adjutant General's Department, Building 110, Fort licycs ,

'O 2- g Coluubus, Ohio," dated 14 January 1971. Addressed to Mr.

15 1!o;;ard 3. fox, Toledo Edison Company.
.

_ go " Dear Mr. l'ox : "

17 "This is in reply to your rcquest for assuranca

concerning the use and administration of the Dange r Cones33

C U E 'O' YO YU E UEUbU'

19

Davis-Basse Nuclear Power Station. These danger zone,os

reculations have been established by the Corps of Engineers,21

Departnont c; the Army, as cet forth in 33 CFR 204.167 as22
..

'

crcnded. Tie AJjutant General, State of Ohio, has been.

23 j

designated Es the enforcing agency for Arcas I and II which24-

L 25 contigucus to the shore at Camp Perry and the Eriecrc

l,
,

,

a
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,

-1 Industrial Park. As such, the Adjutant General is responsible-

2 for the propar conduct of operations involving ~ the use of the,,
-

,
, ,

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

' '

4 Eric Industrial Park as well as f rom Camp Perry.

.

"Our present firing schedule , which as you know,5
.

6 calls for eight to ten days of firing by our 40121 battalions

7 one time each year. This takes placa generally in the months
-

8 of June or July. In addition, we fire small arms to include
,

a .50 cal machine guns from Camp Perry almost every weekend

to from April through"Uovembar. All of our firing is made
.-

33 doubly cafe by che use of limiting ctakes which assure that
J

4

12 the guns cannoc be traversed beyond the authorized azimuth.
\n

,

-M 13 "The TRW Jet and Ordnance Division has entared
a 3. '

,f|
'

34 into _ a joint use agreement with us which permits them to<

.

15 test their wacpons on Tuesday and Thursdsy each week from
.

+ 16 1300 to 1600 hours from the E:le Industrial Park. Their

. 17 firing has been done primarily for functional testing and

,
for this purpose, they must fire not more than 10' right or

: > .
g

left of true north which keeps their point of aim well within39
* '

the center of the impact area. At the present time, TRW is*

20

- not testing and in fact, do not have an active weapons'

21

program at this location. They have a sublecse with Cadilac22

Gage, their successor. Any firing from the Eric Inductrial23

24 Park must be conducted in accordance with strict safety
,

25 precautions c.nd in accordance with the same procedures in
.

)

( s.
%

*

M
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I force for firing from Camp Perry.

~

2 "Over the past few years, our firing from Camp

'

3 Perry into Area II has been on the decline and no increase-

4 ; in this activity is anticipated in the foreseeable future.
!
'

- 5 The limited size of the inpact area (Area II) precludes the
.

g firing of any ordnance larger than 40 101 ;utomatic Weapons ,

y encept for Kortar; which are of limited range, and we do no:

8 enpect that TRW or any other organization will have testing

requiremonte in the 40 21 or smaller range.a

go "We do enpect to have a continuing need to keep'

..

It
Danger Area II in the same cine and configuration as presently

.

est ablished. Any further reduction would make in uselecs1.,

El 13 _
f r our purpose; however, it is adequate at the present time

e a

is( 34 and no request for any increase is anticipated.

15 ''We are fully aware of both your concern and the
|

Atomic Cnargy CcL'. mission's concern about the possibic ef fect16

that use of theac Dangor Areas cculd have on the construction
|, 37

and operation of the Davis-Desse Station, but we feel stronglyg

that the type of usage and its very limited nature presents
19

|
I nc hazard ec the statien or to the ganaral public.,O&

"Ue will centinue to keep a continuing awarenessg

cf your rcqt:irenants and vill keep both you and the IIC
u2,

..

fully infor:.cd concerning any future proposed changes in ourt

g
;

l usage should they occur.
24

|
.
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'

,jj; .?,yi ; " Sincerely yours, -
'

3.- 8
*''_ ;

J f ~r ' "s/ Dana L.. Stewart3 2
t. . , - .

. ,

;:f ; X ~ anajor ceneral
3

"The Adjutant General."
4,

.

MR. CIIARNOFF: Thank you.,( -

53
^

Now, . Mr. Roe, Applicant's Exhibit llo. 3, appearing
- 6

in the transcript on pages 742 through 745, was a letter

- dated November 18, 1970, from Mr. Bernard Dove writing
B

,

on behalf of the U. S. Air Force, and addressed to Mr.
9.-

*

Iloward B. Fo:: of Toledo Edison.
'

'. 10 ,

~~

IIas the substance of that letter been confirmed
- 11

/ - in recent correspondence from the Secretary of Defense
12%p .,

Egf.S affirming that the Department of Defense will exercise
.

!* - 13
'

L.%,s1c;q ~ -

. djvW:.3 apprcpriato controls over military activities in the area

~ . < - 14. . r.
,

..

'

to preclude any hazard to the Davis-Besse station?..,
15-

T 'IR. ROE : Yes.
15

MR. CHAEliOFF : Does that confirmation appear in a...m: g7

,{_ letter dated January 14, 1971, on the stationery of the
'

la .t

Secretary of Defence addrcssed to Mr. Davis, the President,

^

19

,

of Toledo Ufison Ccapany, and signed by David Packard, who
20

. at the time was Acting Secretary of Defense?
21, -

MR. ROE: Yes.-

.? 22
- MR. CHAR 1!OFF: Mr. Chairman, I am going to ask
-. 23
'

Mr. Churchill to hand three copies to the Report 6r and to
. . 24

h' , distribute copies to the Board and the other parties to the
25 ,

, pr5ceeding, and ask that this letter of January 14, 1971"

y j ..?
.

-
- ..

:s ,
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' ,' I from David Packard to be marked as Applicant's Exhibit No.

-

'
'

2 6 and received in evidence and ask Mr. Roe to read this,

,

.m
"

. 3 letter into the transcript.

XXX 4 (The document referred to was marked-

5 Applicant's Exhibit No. 6 for identi-.
.

.

6 fication.)

7 MR. ROE: The letterhead "The Secretary of Defense,

'

8 Washington, D. C. 20301."

g "Docr Mr. Davis:,
,

g) "This vill confirm the procedures governing the,
,

-

militcry use of the Air-to-Surface Gunnery Range lccatedU
"

- within res tricted air space R-3505 in Lake Erie , Ohio, as12

j 13 described in the letter dated November 18, 1970, to your*

- -

N.- ' '"

y Assistant, * *r . Iicward B . Fox, from Mr. Bernard Dove, Chief,

15 Basou and Units Division, Directorate of Aerospace Programs,

33 IIoadquarters , United States Air Force. In particular, we
,

g would confirm th t the range is used only by Air Force

training flights out of Lockbourne Air Force Base, Ohio,

and these flight routes bypass the Davis-Besse Nuclear Power

Stntien site near Port Clinton, Ohio by eight nautical

niles.- Air crews are instructed not to fly within a circle

of six nautical miles of the Davis-3 esse station site. Tnose

dictances provide more than adequate mininum safe clearance-

-

1
f the sites. These bypass distancas could be even further24

/

'

3 away, if circumstancos required, without interfering with
.

%

b

%

i
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_
;

.

I
7, , the Air Force training mission.-

2 " Appropriate representatives of the Dpeartment of,
,

i 3 Defense are aware of the plans for construction and operationr

m

4 of the Davis-Desse Nuclear Stationf and will exercise appro-*

b priate controls ever all military activities in the area to

c assure that the health and safety e.if the public will not be
.

7 jeopardized by any such military activities.

8 " Sincerely,

9 "s/ David Packard."

10 MR. CUARNOFF: Thank you.
,

-

3: Mr. Roe, addressing yourself to the capability of

12 the liquid red waste system proposed for the Davis-Desse
4 .

plant and described in the PSAP., are you aware of whether there13
.

b'
, s

# '; c" 1 14 is any proven technology that has a greater capability to

:5 remove radioactivity from the liquid offluents from the>

gg Davis-Bisse plant?

, g7 MR. ROE: Ho, I do not. I uculd like to amplify

| this to state that the design of the liquid radioactive18

'

procescing systems for the Davis-Ecsso station incorporato39

th2 nost efficient proven technology for reducing the20

radioactive content of the pro'cossed liquid. This system21
!
'

using degasification, filtration, ion c:: change and distillation2-2 ,

.

'

reacves essentially all gtscous particulate and dissolvcs23
.

- 24 solid impurities rcch that the radicactivity content of
;

25 processed liquid for most isotopes is many orders of magnitude

. ,

[
M
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1 'below the allowable limits of 10 CFR Part 20. This permits~-

..
~ ,

2> :A 2- operation of the station in a manner where all processed
m., ..

.

-6 *. .

liquid wastes could be released to the environment and still
.

fi ' ' 3
n.

hl have the radiation releases be a small fraction of the4

''& 5 allowable limits.
.

The releases of radioactivity.in the liquid6
_

'

7 effluents shown on the tables in response to the AEC
.v

'

questicr. 2.4 and 11.1 contained in Volume 4 of the PSARg
;

,

N are based on certain assumptions, cicarly stated in these9,

', responses', uhich result in our shouing the greatest quantitiesgo
- s

of radioactive relcsse that we could conceivably e::pect.e
3,

These principal assumptions are:'

12,

# 9-
~

1.- That the reactor is operating at an equilibrium
4 13a.s

3r ; . .;; .

.

:nirjs.,:- r . '34 cycle for a full year with 1 percent of the fuel having-
r

I

1 .
.

.'
I " " '" '15

That all of the processed primary system waer'l .

O 16

/ is discharged to the lake.g
.1

...g, f , "hcre is certainly no expectation that thera-

18,.
-

-

m; n.-
'

will ever be 1 pcreent failed fuel cladding, and operation
9 . ig

of this reactor would not be permitted for any e:: tended,

. 20

: /f period with this amount of fuel cladding failure if it did

;<, s .

occur."
,

n 22
,y

* ' '
These facts mee the radioactivity releasec

23
.

'

shown in the above tables extremely passimistic, since they
7s 24
! |
U are for extreme conditions which would not exist in actual[ w 25.

. .x ,

e .<.
~

;, .

4 .

.Y k i

5' j. ! _ [i
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'

'
- t station operation..

-

2 The estimates of the radioactivity released are4

,v.
.

,

3 also based on the discharge of all processed primary system..
.

4 water. IIowever, the liquid radioactivity waste treatment
w

5 system is also designed so that all processed primary system
t

6 water can be recycled with essentially none of it being

y released to the environment.

_ c This recycling capability in the principal

feature of any " minimum" or "near zero" treatment systems

10 for liquid uante. The principal reason for relcasing any
-

-
3, of this prccessad water is to prevent c build-up of tritium

32 in the primary and associated systems to a level which could,

'! present a safety problem to the plant operating personnel.13,

, P. . ; ~. j4 Cince there is no feasible way to remove tritiam

15 from the water, the cnly way to prevent a high concentration
i

build up Over a icngar period of time within the primaryi
16

system is to release a certain portion of proc 2ssed primary, g

system uater.

As is the case for other assumptions asacciated19 |

i

uith the tables shcuing radioactive release, the estimate

, for the release of fission-produced tritium through the
'

|21 t

.

fuel claddir.g to uhe primary system is conservative, in that,

::

*

23 r sults in a higher value that what is expected from~t
.

uy actual cporation with the type of fuel cladding which will be~ ;
"

i
used.25 I

_

t '
e, e,

-
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f

1 The most prudent and responsible way to operate

2 the station and in fact the manner in which it will be.,

V-

3 operated is to ralease only enough processed waste to'

-

'

4 | Saintain the tritium concontrations in the primary and( r

5 associated systems at a sufficiently low level so as to not
.

6 have an in-plant safoty problem.

7 Chis release of processed effluents necessary to

maintain tritium levels in the station to reasonable levelsg

9 would not release excassivo cuantitics of tritium to the

environnent, and the releace of all radionuclides from this10
,

..

a .
| type cf opera. tion will be only a small fraction permitted33

'

by 10 C7R Part 20.
12,

~

Chc annual dosage to the most exposed member of
t 13 3

,

}a- 34 the general public resulting fron these discharges will be

| '
less than 1 percent of the dosage received from naturalf g ;
background rcGiation present in this general area.g

End #6 MR. CHARI;OFF : Chank you.
, g

18.

19

20

21
.

JN 22
!

- ,

1 - |'

23

- 24
.,c -

25
-

# $
m ,

I "
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DBN7 lbl 1 MR. CHARNOFF: Mr. Chairman, I might note that ini ,

,,
'

,- 2 part of the last question to Mr. Roe and the next one or two
'

3 questions to Mr. Roc relate to some of the testimony by
. . ,

F 4 Dr. Sternglass on behalf of the Coalition.

5 If you will recall, we had objected to a good
.

G part of that testinony as being irrelevant. And the Board

7 had ruled that we should deal with some of these matters on
e; cruss and on rebuttal. This is why ve are introducing seme of,

9 this matter. It is not for purposes of suggesting that certain,

to aspects of -his are matters in centroversy in this hearing.
-

!
11 :lR. CHAnNOFF: Mr. Roe, addressing yourself now

'
..; i: to the capability of the gaseous rad waste system, do you
c;_

[]h' ,
13 reaffirn the commitment made in Mr. Sampson's letter of

'. 7', .-
'

14 November G, 1970, to Dr. Peter Morris that Toledo Edison will
.

15 hold up the gaseous wastes for a 60 day period of staticn
I

| operation, and in no event will the retention period bc
'

16

-~ ry loss than 30 dayc.

.- to 11R. ROE: Yes, I do.

gg MR. CHARUOFF: Now, assuning a minimum holdup

to period of 30 days, do you expect any cosium-137 cr casium-138

2; or strontium-90 to be released in the gaseous offluents or to

! result from the dacay of any of the isotopes in the gaseousGPg 22

c/ | I

. - 23 ! offluents?

24 .: R. ROC: Po.;. .

-25 MR. CHARNOFF: Mr. Roe, at our previous hea.:ing

i

i

s f -

-
,
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~ .

*

,

. ; - -

e|T 1' - session questions were asked with respect to the feasibility
.

. I
- '

v 2i, ;q of evacuation o,f the low population zone in the unlikely
~ . . ..

'f % *
s

,

-
"O 3

.

event that it should=be'necessary while snow or flood condi-

h ,
4 tions may exist.

*

'

5 11 ave you further testimony with regard to the
-

u> -.

6 cmergency evacuation program, taking into account the

_ - 7 possibility of snow and flood conditions?

. ,

8 MR. RCE: Yes. I would like to supplement the
u

-
previous testimony of Mr. Novak in regard to an emergency9

- 10 evacuation program relating to the Davis-Besse station with
..

,

this additional information. We have been in contact with the
'

.

Department of Civil Defense of the Adjutant General's Office12.

ri; , _ :
.'

13 of tho State of Ohio.
*

n
. . . , , ,

wSMO' 14 Thai: Department has full-time' personnel who have hadmr
~

'

15 special training and up to 12 years' experience in civil
,

16 defense matters, including population evacuation. They advice
.

2, . -i,.- 17 that they have the know-how and will provido ourselves and
.

.,

h, ,';; \ c .
-

18 local government units with guidance in setting up an ade-
^

19 quate evacuation program.~

20 The areas in which they will advisc us include

.

21 the securing of training for personnel, determination and
'

'| . ._ 22 evaluation of the problems involves, and developing technicues
7:

*

- 2y and procedures for solving them, developing a warning system,
.

23 communication systems, acthods of moving people, includingp
i .i

M' - 25 coping with weather conditions to be expected in the arca,'

.
4 , .

1 'g

1 9

6 # ,g
*-

*
e'' .

y 4 ( .
a
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,
<

'

'J feeding'and housing, traffic control, and security for the
2

~

area. We have already contacted the Ottava County Commissioner,

3 the Sheriff, the Ottawa County Engineer ~and the Civil Defense
4 Director, Oak I! arbor Fire Department, and the State Highway., ,

4

5'

Department and the IIighway Patrol.
*

s
+

They have all indicateh a complete willingness to6

7 cooperate and indicated that they precently have equipment
c

6 which could be coordinated for an evacuaticn program in con-
9

nection with the Davis-Besse station.

10 The ' da County Engineer has stated that it is

11 feasible to evacuate the Sand Decch and Long Beach creas within

12 the low population zone under any vaather' conditions within a

13 '( two-hcur period.
'

.1-f: 14 He has further stated that there is sufficient

15 equipment a~ow available in Ottawa County to assure that this,

,

16 be accenplished. The County has a fleet of five trucks !

- 17 aquipped with snow blades that are capable of removing snou
'

18 drifts over 12 feet in height. These trucks are maintained at

19 a location five miles routh of the station,
s

20 '2he State liighway Department presently has a fleet

21 of five trucks equipped with snow blades that are located in

!
- 22 Oah Harbor. All trucks, both county and state, are radio-

: ~
,

u
s

23 eq uipped . Additienal equipment is available within the area,

e

24 that could also be used for snow cmergencies if required.

25 All fire departments within Ottawa County have
s

e 4

$

'
,.

|
- ~ .
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I'

in4 boats available for emergencies, and there are two amphibiouse

2
,J vehicles presently available in the county.

3~

' The Coast Guard Station at Marblehead also has
.m

4'

boats mounted on trailers for emergency use. The State

5
}' Division of t.'ildlife has boats located at Crane Cr.eek, a few

6 miles west of the station that are available for cnergencies,
i

7 From our investigation and planning in this regard,

a .we have ascertained that a ecmpletely adequate avacut. tion

9 program can and will be developed and maintained and that

30 adequate cquipment is now available in this aroc for this
..

'11 purpose.

'

12 MR. C"ARNOFF: Thank you, Mr. Roe.4

c' k. ( . 13 DR. JORDAN: Could I ask a question, perhaps of
-, 2, ;

** 14 the Staff at this ncment.-

+. .

*
15 I noticed in the Federal Register of Deccmber 24,

i

15 1970, there ucre certain proposed plans or amendments to

17 Part 50 for coping with emergencies..
>

'

18 Are those amendments or rules and regulations now,

'
19 in effect? And do they apply to the Davis-Besce station?

10 HR. EUGELIIA2DT: I believe that those rules are

''
2 effective. I will have to assure myself in talking with my

,

a 22 technical uitnesses as to just uhat the immediate status is,

t) i

;
.

liut I believe these proposed rules are effective |23

24 just as the amendments to another regulation were effective,

25 uhich we diccussed in our previous session.
.

,_ :

e
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-d 2 li15 I These, I believe, Dr. Jordan, reflect regulations
-~.,e ;

.
.

2I jf-' '2 -

, .
regarding emergency planning which were proposed for conanent,,.

. ;< .

"

'3 for an extended period of time, by the Comndssion, before I
'

gg.
.. :

'
. j - 4 they were promulgated as effective regulations..

. .
,

f, 5 And as is the case generally with a rule proposed,

. 6 for adoption by the Commission, the Commission Staff tends to *

7 apply thone to the applications then pe,nding. However, in

a respons2 specifically to your question, I will have to consult
,.

9 possibly during rhe luncheon rccess with the technical merbers

10 of the Staff to determine how thic particular emergency plan ,-

.

for the Davis-Sessa plant complies with the intent of the new11

.2 . 17. regulation.
f F0 j. :
a end ~.7 is

'.- & ;pf, , . -

h '-
y >

.|~

15
,

%

16
.

r

- 87

l', ,o
~

18
,

'

19

^ ~

20
,

a

21

t
~

22 !. . f.~

23 '

'
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24
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<{DE28ilnle
i DR. JORDAN: That is fine. If you do that after

g. L .
, T' .

_

.,' <
',

t- jg 2 lunch, it would suit me fine.
. &.,,+..~.y
"

.x - 3 MR. ENGELIIARDT: While we h' ave a moment, Mr. Chairmam
- . , ,

_
.4 I heard Mr. Charnoff identify Applicant's Exhibit 5 and 6 and

,' " -_' '

'5 offer them in evidence. I did not hear the Chairman rule on
'

-
,:

,,.

-

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

I-

7 thing or that the record is complete.^
*, - . , .

8 CHAIRMAN SI'J.LLERUP: I nodded ny head and assented.

.c s (The documents referred to,

J

heretofore marked Applicant's10
-

..

'

D:hibit Nos. 5 and 6 for11 .

' <yy- 12 identification, were received'

..

.g %y. ;

[ 213 in evidence.)
e, e

. .

ggXXXXX ' '94 - MR. CHARNOFF: Let me, in dealing with Dr. Jordan's
:
'

~^

15 inquiry, call en 11r. Roc to take the rule that was referred

16 to by Dr. Jordan, which was-I think made effective as of
,

.

L 37 January 22, 1971, and as to each item called for by that.

I-
.

is rule, would you please show in your response, Mr. Roe, justE{,
' whe.re each of these matters are discussed in the PSAR, and19.'
sunnarize that material.,

, ~ <.0

-
' ' 'c..

MR. ROE: Yes.21
. .

@ - 22 Item A called for as the organization for coping'

;,

fi- with amergencies and the means for notification in the event 'l23
|.-
4

. g., of an emergency of persens assigned to the emergency organica-
fs

.
tion.' ~

25
I

<

1
.

'

b ' * l gj

w: '
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y m e: .
fMjin2,~ l -MR. CHARNOFF: Excuse'me, Mr. Roe. This'is Item

M _ _
,

-

-

e _ .

.fr-j1 --6 2 . A cf Appendix E, ' and - II, which is, the outline' of what' the .

.his n.c 4 _c. -

- o; ~a : .
.

3 . Preliminary Safety and Analysis Report should contain in the,7 ,

x3
'

i ' 4 way of emergency procedures.
'

,

-<

'

.

'
'

5 Is that correct?
.

1. '
-

.
-

~.n >

6 MR. ROE: That is correct.
_

' ~

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

' ' ~ SR
a please.

D ER. ROE: The response to Iten A as stated in the |- '. . .

I2' go PSAR, Secticn 12.4.1, insofar as possible the station vill be,
. , ..

~

scif-sufficient in handling emergency conditicns. j
-

33

< a ; t. ; -
pd

; -g- . 12 Incrgency prccedures will specify the duties'of
,

u

,7 d. , 33 individuals assigned to the station during any such emergency.
w

.jhh'bj4 ' Initiation of emergency procedures will be by the shift
m

- ,- 15 cupervisor on duty at that time. Ccamunication at the
-

^
station will be with the station's self-sufficient ccamunica-is

<

tions cyste.r supplemented by Walkie-Talkies where needed.,- 37

?

Kotification of any additional off-site personnelg

- ," required for emergency operations vill be by public telephoneg

diloctory frca -he station supplemented by radio cottmunication20

~ '

to selected ccmpany control centers, which in turn may foruard- <

, 21
-

necessary cccmunications.- g ;
i.-

,; ;
Item B, under II of Appendix E scys, '' Contacts and23 -

.

,1 arrangemente made or to be made with local, state and federal
*.fw

:
'"

25 g vernmental agencios with responsibility for coping with
,

,

e,

a

k 1

1 - #

# *

r
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.-

In4 1 is also anticipated that the local civil defense corporations
.

2 will aid in off-site emergency procedures. This should be

.
-

3 civil defense and others.
'

4 Item D, under Appendix E, asks for features of the

5 facility to be provided for on-site emergency first aid and-

.

. 6 ccatamination and for energency transporation of individuals

7 to off-site treatment facilities.

8 liithin the stacion will be an access control area
9 through uhich personnel must pass when entering and leaving-

.

potential radiation areas in the at::illiary building and the-to
..

si containment structure. All personnel leaving will be monitored,
- f

12 with frishers and portal whole body counters.
,

e <
^ 4, 13 Decontamination and first aid facilities will be<,

' O{
'

'14 available at this location. Additional whole body counting

is will be perforned on pacsing through the station gatehouse.
'

Areas within the office building located at the opposite sidets

of the turbine building from the containment and auxilliary17,

,

buildings will also be available for amergency first aid and18-

19 possible decontamination.

20 A vehicle will be naintcined at the station site
' '

21 for emergency transportaticn of injured individuals from the

22 site.
-

.

23
_

7 tem L, II, Appendix E. Proviciens to be ncde for
.

p omergency treatment of individucls at off-site facilities.

O
25 Several aren hospitals have been contacted regarding their

. -
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' in3 emergencies, including identification of the principal agencies,*
2

In the response, the PSAR, Section 12.4.1 states,
1 3 those agencies which night be expected to have a role in the

- .,9
'" d ,

_

station emergency procedures. The agencies listed might be

} involved in emergency evacuation, radiation monitoring, decon-5

'

6 tanination and radiation exposure treatment during emergency
7 conditions.

..

8 Initial contact has been made with a number of
8 thoce organizations, including the Ottawa County Civil Defense

'O Corporation, the Ottawa County Sheriff's Offico, the Oak

11 Harbor Fire Department and the others I juct listed, including<.

-+ 12 the State Highway Patrol and the State Garage,,

f 13 Item C of II in Appendix E calls for measures to
~ , , .' " 1#'

be taken in the event of an accident within and outside of the
15 site boundary to protect health and safety and prevent damage
15 to property and the expected response in the event of an

17 cmergency of off-site agencies.
.

*

,
18

'

Cur response, PSAR Section 12.4.1.1, through 12.4.1. 3

19 ctate the ar.ticipated measures that will be taken in the

20 event of an accident at the station to protect health, safety,

.>
21 and property. It chould be noted that there will be no

.

y5 22 | private property situated within the ctation exclusion crea.

23
.

The radiation monitoring teams to be established in

24 the energency procedures vill also be capable cf surveying
25 outside of the site boundary in the event of an accident. It

s

4

4 *
, 4
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m.

-1 potential for tre'ating injuries which could involve radiation; . ?. . , j ln
~

*

.o,
) .N - ~

yg' ~2 exposure. Three have indicated.a willingness to work with us
4

- 3 to plan for such emergencies. Use of their facilities will be
*>

,

.
-

,

4 outlined in the station emergency procedures.

> a: -
. _

'w . S '' tem F, in Appendix E, the training program for .
,

.

. ..

G esployecs and for other persons not employees of the licensee
.

4 7 whose services may be required in coping with an emergency.

e Our response: Supervisory personnel at the station-

.

- 9 will be required to participato in public health service

:o courses relating to reactor safety and hazards eva'luation,
..

' t , . . t
11 and management of radiation accidents. All station personnel

"

,, c

k? . 12. .will be required to' participate in in-house training presented
.. " -'
-

.2,_ ..

q .g;.%

O . 13 by the station chemistry and health physics group and other
;;w;$h;''

34

.

];%fy.| . staff members in order to prepare them for duties required
w , .

15 during emorgency proceduros.

is This training will be done well in cdvance of the [
1

' 17 start of nuclear operations at the station. Where needed,.s

,

7 , 9g the station chemistry and health physics group and other staffg{ . .y

m ., gg members will provide training for nonemployees so that they.-

20 may capably perform assigned duties relative to the station

#

21- margency procedures.

_ 22 Che last item that is asked for in Appendix E is
. . ~e

: 23 Item G, features of the fccility to be provided to assure the

'
24 capability for plant evacuation and the capability for f acilityjg~ p. . r.

( ;
'

25 entry in order to mitigate the consequences of an accident'J' s
~ s. [>a
' 't .

r-

O

# #
s.s

. , .

; -. . ,
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in6 or, if appropriate, to continue operation.

2
. , , _

Our response: while normal exit from the auxilliary
.

,

3 building and centainments will be via 'the r ecess control area,,,

4
,

emtrgency crit doors are provided at other key locations for

- 5
_ these areas.

.

S PSAR Section 5.2.1.C.4 describes the containment

i h personnel and emergency location. Emergency procedures will
;

8 describe steps to be taken by individuals who use emergency

8 exits in order to monitor them for potential radiaticn contamin:1-
.

10 tion and to initiate decontamination if neccesary. >

.. ,

i
11 Sufficient emergency equipment such as radiation *

12 nenitors, air samplers, protective clothing and respiratory
. .,

23 13 protection equipment will be stored at a location remote from
+ 4

14 the site for use when reentering potential radiation areas at
-

1

15 the station.

36 Station reentry would be expected to be via a

17 normal entrance path, including thrcugh the access control

-

18 area for the auxilliary buildings and centainment. Entry

is through the emergency exits will be possible but will be under

20 adninistrative control. Access to the control room, which is

'

'
- 21 shicided frcm the containntent, does not require passage t. rough

22 j the controlled access area, although during a maximum hypo-{
,

23 thetical, accident turbine building access from which the

34 control rocn ;c antered will be controlled.
,,.
. .;

25 In addition to the normal station access road,-

.

k
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1 MR. CliARHOFF : We have one question for Iir. Little,

2 in response to a question asked of him by Dr. Davies on
- 3

l.
pages 835 and 900 through 910 of the transcript..

'--
~T 'I

(/
'

a t Dr. Davics en behalf of the Coalition asked fir.
I

- " Little to provide information with regard to the carbon
1,
,

e f dior.ide and meisturo centent of uranium dioxide pellets in
i .

-!
'

7 th9 fuel.
I
h

%KZ c !: Whereupen, I

i'
,

- !

u
a

c ,i MILLI?M LITTLE
- [gl

..
i'

,tc j was cr''"A as a '.:itnes: cn bchalf' of the Applicant and, j
-

: i
ihaving naen provicualy Cul*r cuorn, uac excmined cnd testified
|;i |! _

!' n f; c3 f ollo;;r. :

-
% *2 DIRECT EXId1INATION>..

1a llR . C'IA RNOFF : 11r . Little, do you have that -

t
1 i

iancuer now?i;3 i
i

i

.

tc : .IE. LI??LE: Yes.
'

,I

'
, i- Dr. Davies expressed concarn over carbon dio :ide

and moisture content in uranium dioxide fusi et concentrations3g ;
,

i
t

39 of approninntely 0.24 to G.29 unight percent, and 3.14 weight
i

! percent respectively.3g

the behavior of these impurities has been studied-

1 t
,

!

,_T anc current fuel unocilications require a tonc] carbon
!

,
_. i -

.I 1

!.

;r cor. tent appronimitaly 20 tinas Icss than the vclues of
.

:
3 +

,

;4 cor. carn , anc c to:al moirture content appro>:Lmttely 1,000,

'~'
.o .r> tin.es locs t han. the value Dr. Davies mentioned.',

i

;
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1 In addition to carbon and moisture, the fuel

2 specifications carefully control the maximum concentrations

3 of fluorines nitrogen, chlorine, and rare earths.
't

>

' A' 4 IIR. CERNOFF: Thank you, Mr. Litule.
.

'

- 5 He have further rebuttal to offer by examination

!
6 cf Dr. Goldnan which I assume frcn your schedule you would

7 i lil:e to have irmediately af cer lunch. Otharvisc that uould

! conclude our rebuttal.3 l
.i

l'
-

9 j CHAIPUIAN SKALLEEUP: Coulf. we have a conference
.,

. i
|;|

.f;g ;[ ' nth counsel for a nomant, please?
:. ,

o
-

,

l Ue vill broel: for lunch and recuma at 2. i,, t*

.
;

'

;; Ouraupon, at 12:15 p.n., the hcaring was receased,
, i 1

,.
1

End 68h3 to reconvene at 2:00 p.m., this same day.)

|-~- ..
.g. 34 ,

i

i
'

13 ;

. .

I
- 16

1 ,

.

17

18

10 ,

;
,

'

20

'

21 :
.

%

~_ . K) 22 !! i
g. ;

-

q
23 |

- |
i

24 ;r

!"$i

25 -

|1.

,
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1
AFTERNOON SESSION

2

(2: 00 p.m. )l
3 CHAIR'G.N SKALLERUP: Will the hearing please come

,
'

i 4 to order?
I,

5 . At the conclusion of our session this morning
|

.

6 firs. Bleichar advissd she would not be in attendance this1
i

7 }1! cfternoon. Daring the noon racoss Mr. Baron callad to
+

s say ha rould nca be present this afterncon.

Ocunsel and the Board had a meeting with Mr.. 9
_

9
Clerr.Lau during the noen rc.cscs. Mr. Lau had bc sin unable30

~

411 j, to scc his dcctor thia mornina becausa his doctor had been
I;
l

12 1 called avay on cn cr.crgency operation,and he anticipated
'

,5 . n secing him this afternoon at two. So he will not be herew
. . , . .

"A 14 this afternoon. Mr. Lau har indicated he is attempting to
3

i
15 j obtain a 11/0 witnass, or live witnesses, to testify with .

i,

i

| regard to the sucwfcil in th2 area of the proposed plant and16

that ha wou;.6 call cnight and advise us of his more17

;3 , concrete plans in that respect.,

_

gg i had a phon 0 call from Dr. Oster, and I raturned

so it and ha ucc teachine, so I was unable to reach him. Apart
,

-

frem thtt I know of no cther developments that have occurred.

mi,
,

.!

) cinca tr 1r.su scroion. And now we are prepared to go ahead |
22

t' ;
, i'

f Jith Dr. Goldun en his rebuttnl testir..ony.n |j
. t

I |

n.g ; EP. , CH1.IUiOFF : Mr. Chcirman, this will be c: series |
|

|25 of questions and ansucrs, questions addressed to Mr. Goldman
|

|
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I and answers by Mr. .dman. And we will essentially follow
,

_. the material that we handed out to the parties this morning
-

3
. and to members of the Board before lunch. And for her

'

4 convenience we have given a copy to the reporter.
5 CliAIRIGN SKALLERUP: Off the record for a moment.

.

6 (Discuscion off the record.)
7 CHAIRMA!I SKALLE*1UP: On the record again.

8 :.~ne rc upon ,
I

i
9 !MORTON GOLDMAN

to recurcad the stand as a witness on behalf cf the Applicant
..

11 and, having been previously duly sworn was examined and '

12 testified further as follows:
.

- .

.

.A 13 DIRECT EXAMINATION
:.

14 3Y MR. CHAPl!CFF:

15 0 tr. Goldman, on trcnceript pages 1262, 1263, 1273
16 and 12*i4, D::. Sterng1 css asserted that the gaseous releases

.

from all nuclear faciliti.cs, whether boiling unter reacters,17.

pressurized ustcr reactors or fuel reprocessing plants,te.

is are ecsontially the same, the difference being only "one of
..

20 degree depending on hold-up time." This statements appears

21 on Page 1262, lines 16 and 17. Would you co rent on

the validity of this assertion by Dr. Sternglass?y 22
|

23 A ht the oatsot, I would characteri e Dr. Sternglhss'
|

J
.

' statsmar.t with regard to gasecue waste comparisons as24
5. j

25 naive at the very least. By comparing the several types of
-

.i

e
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i., , ~..
,

1..N,. sources on the basis of gross curie releases alone, Dr.
-

Z
, - Sternglass has exhibited an apparently total ignorance of

.

3 the different radiation and decay characteristics and hence
4

{ the biological significance of these three greatly different
-

5
. -

sources of gaseous wastes. Boiling water reactors of the type
6 currently in operation provide on the order of 30 minutes

7 decay for gases between their release to the reactor cool-
O ant and their discharge frcr the plant stack; as a result,
D the discharges fron a boiling vater reactor stack consist

. .
10 of a predominantly short-lived nixture of radionuclides,a.

95 percent of the activity so discharged having a half-11

12 life of less than 10 hours, 50 percent of less than two-

$1~ 13 hours. -.

.r ,
.

.w . . -

' 71'' ' ' 14/ Purtheracre, the average energy released per atomic.:

decay for thesc gases is almost seven tines that for the15.

longer lived constituents discharged from the pressurized water16

y 17 reactor. Since the gaseous discharges from these stations,

'g are made through a tall stack, the constraint on discharges- i, ,.

is based en the ganna deso to the individual beneath theis

20 elevated plume at the ecst exposed point on the site perimeter.,
'

21 Both calculations and monitoring at operating stations have

(L 22 3 confirmed that if this criterion is observed, than resulting

exposures frca deposited materials will always delivery sub-_ 23

g4 stantially s:r. aller desos to other machers of the population,
f_-

25 espacially censidering the substantial dilution that must
P

+

1

4



gN y, P
.;pe.n;;,,# .

.u ,

_g.. ,
v

J ?!g l % . _,. ' 1664
~.: >* -

O ~^' I occur before the elevated plume diffuses down to the ground
*

frms4: ,
L

0 3
2 level for deposition to occur.7,,, ,

<
.

- 1. . 3 - ' Pressurized water reacter gaseous emissions
++:. :

'

1: 4 consist exclusively of long-lived noble gases because of the-

[ 5 hold-up inheront in the closed primary coolant cycle as well*

w
G as the decay provided in vaste gas hold-up systems. Short-

.

lived gases decay within the reactor coolant system before7

,
a transfer of gases to the gasecus wasta decay tanks occurs, and

9 as indicated by the crcas-examination c:' Dr. Sternglass, there

10 are no particulate radioactiva daughters of the gases
,

..

33 resulting frcm fuel clad defcets and emitted after 30-60
3

A 12 days decay. Any particularte daughters formed during the

() , [ 33 decay period are removed essentially ccmpletely by the high

%9N o - u efficiency filtration provided between the gas decay
-

'

.s

15 tanks and the discharge point'

,

16 The fuel reccVery plant is at the opposite

,. , ry end of the decay spectrum from the boiling water reactor.

18 Before fuel is processed so as to release the radioactive#

,.

^~
', gases, it is stored for a substantial period of time toig

20 parmit doscy of the most short-lived radicisotopes including
-

21 radioactive iodine; a minimum decay period . prior to

. .

C'- 22 proccasing is usually on the order of 120 to 100 days.

23 Thsrefore, essenticily all of the rare gases with the exceptior
.

24 of krypton-E5 have decayed. This nuclide does not dacay to
;i

;,( 25 form a particulate rcdioactive daughter and its decay energy
#- -nfficiently low that it provides essentially no genetically

.

?
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RMS/rms5. significant dose, but primarily a dose to the skin and

E ~

. outer surface of the body. The doses from fuel recovery

' 3
plant gsccus unstes are censiderably different in kind and

,
- u. 4

magnitude from those of a boiling water reactor or a

}. pressurized water reactor, and in no case can they all be
5

-

6 aquated with cach oth3r merely-in terms of gross curies.

7 O On Transcript Page 1304, Dr. Sternglass indicated

8 that a monitoring progrca uculd not detect the isotopic

9 dischcrges frcm the plcsnt, and that such a program would not
30 provid a sufficient hesis for appropricts action. Would '

.-

11 you ccmm:nt On this?

12 A
.

-

Dischargos of radioactive material to the

- 9Ob 13 envircnment frcm nuclear power facilitics can be detected,

x,
quite readily by environrEntal monitoring programs.14 The

15 results of thoce programs and a history of plant cparations
16 pr3Vidos an entirely adcquate basis for assessing the signifi-
17 ccace of radicactive matericls released from a plant..

18 Environmental monitoring at nuclear power,

19 rasctcr3 under normal opercting conditicns provides

20 assurancc of adcqucte control over rtdicactivs ef fluents

21 fram the plant and c means of estimating the resulting
.

c' 22 radiation c::p osurs of the population. The basis for determinir g

23 the effectivanesc cf environmentcl conitoring programs in
G

24 assessine plant operations docs not depend solely upon the= "

~

25 charceter and emount of radioactivity released from a particulz r

'
-

t
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IRMS/rms6 plant, but also upon the sensitivity for determining the
.

2 concentrations of radioactivity in various environmental
.

;[ 3 media using currently available analytical techniques,
r:k' ~~

4 ' For example, gaseous radioactivity releases
.

+ 5 from a nuclear power plant may be detected in the environment
. -

at'a dose level as low as 1 millirem per month, whiche

is apprcximately 2 percant of the 500 millirem per year7

done permitted to ths manimum individual in the general popu-e

9 lation by 10 CFR 20. Siuilarly, airbcrna particulate activiies
i

may be ncnsured using air filtering devices with a sensitivityle !

i

|
'

in of approximately 0.05 picocurics par cubic meter. This is
5

12 i approximately 0.05 percent of the Part 20 MPC for unidentified
s

t' ;3 beta ganna emitters in air.;w
.c

g NI o - 14 A similar rationale can be applied to the

15 msasurocent of radienuclidos in liquid effluents. For

16 e ::s.r p l c , the ninimum (a bCotablo lovel of activity in '7ater

for beta garna emitters, enclusive of tritium, is aboutu

33 one picccuri por liter. This corresponds to about one

19 percent of the ITC for unidentified beta garna emitters in

20 water, which is a marc restrictive limit than that for any
individual radionuclide enpected to be present in nucles:-

21

.2 power plant effluants.,o ,

'3 I In genercl, using ccnventional gan.ma spectremeter-

e |

24 techniques with minitur sample volumes and counting times, the
; -

25 minimum detectable activity level for any individual

, s
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+

s

7
/rms7 radionuclide would not exceed 50 picocuries per sample, on a

*~

.. very conservative basis.

3
Assuming an nverage sample of a food item weighed

9.:
4 1000 grams,

.

this minimum detectable level of activity corres-
5 ponds to approximately 0.3 percent of the most restrictive
O

| MPC for nuclides expected in reactor plant effluents, that
7 is strontium-90. Even in the case of tritium, about which

8 attention seems to have contered, the detectable le elv i

3 i (200 picccuries oer liter) is 0.006 percent of the maximum
10

| permissible discharge concentration to unrestricted areas... ,

11
. In cach of these examples, I hava ausurad the use

12 of conventional mathods of analysis for environmontal

\hn 13 media. With this degree of sensitivity readily achieved by. ., 2 .

14 presently available methods, appropriate action can be taken
15 long before any environmental build-up ci significanca to health

'

|16 can occur.

17 0 Dr. Goldman, you are familiar with the statement.

IB~

by Dr. Sternglass with regard to the average dose from
i

.

gases discharged at this station, approximating five nilliram f19

'

20 per year per capita as indicated in transcript page 1269.
~

21 ' Would you indicate whether er not you have made or caused
. ;

!

(Pj 22 to me made calculations of the everage dcss fraa gases
f. s'

,
'

'

20 dischargsd -iron this plant, and if you have done this, wha:
.

24 their magnitude is?,,
n ,,

25 f A Yes, I have made such calculations which are
l
i

, .
,
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I contained 'in a report NUS-729, " Effects of Estimated Radio-
<

2 active Effluents from the Davis-Besse Nuclear Power Station"
c_,

'

RMS/rms8 3 uhich was prepared for the Toledo Edison Company and com-

.,

4 pleted in November of last year.
s -

'

5 MR. CHARNOFF: Just cne moment, Dr. Goldman/
,

s Mr. Chairman, I am going to ask Mr. Churchill
. ,

7 to hand three copieO of the docum0nt just identifi3d by

8 Dr. Goldn-an to the reporter and copies to th2 Board and to

9 th: staff and to Mrs. Stebbins who is.present here today.

10 We will mak 'copics of this document available to counsel
..

.

it for the oth2r interrenors when they reappear at thic hearing.'

.

. 12 I wculd lik3 to have this document marked as Applicant's.

- a :y. e [, ja Exhibit No. 7 and have it introduced into evidence.
o..

- , , %- 1
'

14 CHAIRMAN SKALLERUP: It is so ordered.
,

'

15 (The above-mentioned document was
.

:s marked fer identification ec

37 Applicant's E#:hibit No. 7 and was.

received in evidence.)18

BY ".R. CIIADICFF:gg

20 0 Dr. Goldman, would you procaed with your answer?

- A Ke calculated the radiation dosec from the21
-

I

| projected gr.seous affluents and for the apprcximatelv
r>}

,,
- -,..

!
-

23 2S,000 curie ma::imuu annual releasc cstimaL3 based on the
'

.

g4 conservativa ansumption that one percent of the fuel rods have

i

25 defective cladding and using meteorological data from Toledo.

.

. *

V g

' < ' '

_

d
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RMS/ A - .L
Q a. ~ The 1980 population projections from the Davis-

-
-

%jh -

xcr Besse PSAR were used with source and dispersion data to
. ,

.'b" obtain population dose distributions. The results of these
ED 3'

.1

4
calculations indicate that even using the most pessimistic

.W
5 assumptions of gaseous release, a hypothetical,

.
.

6 individual spending 24 hours a day every day on tha site
' '

7 boundary at the most exposad position would receive about .75
,,

"'.1 ' millirem par year, or chout .15 percent of the 500 milli-
S

* 9 rem por year individual dcce limit specified in Part 20.,

N ,,
10 The average doce to the pcpulation within a 50 mile radius

- .
'j,
.

11 from the plant due to gaseous release would be lecs than
w h

,

I

, g g,. :2 0.001 millirem per year or about onc/one-hundred thousandth
^

13 of the population Mse limit specified by the FEC and the..~sy.
-o,

' 14T NCRP in Raport No. 39.,

,

.

~

15 O Dasedc1 your c:: amination of the sitcs data,
16 t,

, wouldyoufeelthatyourcztimatesofthadosewouldbesignifij
,' , 17*

cantly different if the site data were to be used rs.ther than;

" , . 18 the meteoro2cgical data from Tolado?
m

19 A 50

20 0 'Io what extent do your dose calculatiens for the
. q

21 gaseous releaces take into account the possibility of re-,

,; |y 1 22
. concentration of the radioactive effluant in ths fcod chain?

t

23 A They uculd not and did not consider reconcentration,
.

-

24 for the gaceous releases since, as indicated in the crosc-
25 '

r

i examinationof Dr. Sternglass and in the answer to the Board's.g

|-

-
,

,

;,

b f3.. ~c- .
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1. ' y 't 'g +, -y

m 10 1
, question at the prehearing conference, there are no radio-~

v, s. - _ -

' .iy 2 - active materials enitted in the gaseous wastes other than
*

.a v . .

, .c r y :

- ' 3 noble gases and there cro not reconcentrate'd.
' 4*

. O
. .

On this basis then, is there any support what-
.

'j, 5 soever for the value of 5 millirem per year as projected
. .

'.. '
6 by Dr. Sternglass on Transcript page 12697
7 A None whatscover.

. .

'
- 8

_ O Dr. Goldman, ices this report which has been
~

9 idantified now asApplicant's Exhibit No. 7 also deal with
,

10 liquid effluents from the Davis-Bessc plant? ',.

.~

11 A Tes. Ths dose:- to pcr cna using drinking water4E

12. g r &;,- supplies tah3n from the lake at Camp Perry, :'crt Clinton:y
$ w.

,

,.7;m 13 and Toledo-Oregen ucre calculated based on the expectedww% ' + .

- YD 14 discharges from this plant, as well as the dosa from eating
. - .

"

15
. fish taken frca the lake. The dc32 to an individual at the

. 1G clcsest unter cyst m intake (that at the Camp Perry-Erie
- .

'
1 - 17 Industrial Park) is less than one-hundredth of one milli-.

yg 18 rem per year frca tho ingestion of uater and of

'

19 fish at that location. The averaga dose per person within a

m
20 50 mila radius is about 3 ten-thousandths of one millirem

e.
'

_
21- per year from expected liquid discharges,

fm 22

.h Sinilar calculations can be made for local individua5
23 grcund we'er supplies accumsd to be raplanished by lake water

.

G;..
24 at tM concentrations coorontiate t: the distanca from tho |

|
-

,
25 plant. For example, there are homes in the Sand Beach '

, -
' |

)1T;

.g.. L
"

g 5 yy"'. <
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!_n
1's area which are supplied by shallow wells, which may be as'

t[R /rmsll 2
closo as 1000 meters frcm the discharge point. At thiswF

'I 3 distance, the concentrations in lake water and hence the

. (- L -

,
'

w - 4
-

doses' from its use might be twice those at Camp Perry.
5 Neglecting any purification that might occur in filtering

| 6 thrcugh the sand to theec wells, the raculting done to an
i

f' 7
: adult might be 0.015 millirem per year or 30,000 timas lower
!

[ a than the part 20 limit would parmit.
i-

I '

9
! Ascuming that the doses to a craall child are invcrsely
n,
s

'O' ; related to body mass only (that is, the intake of fcod and '

t
i

i 11 water by a child is as great *s for an adult) they night;
-

, . . .

12p %
, be afactor of 10 greater than those to Me adult. 'Ihe

1 .
( 'jN<. 13 dose to an average child from liquids discharged from
h,m -

14 '' if .; Davis-Bosre uculd be three-thousandths of one millirem per

I 15 year, and the dose to a fetus frca activity ingested by the
|'

16 mother d'uring the first trimester would not ba as great as

17
, one milliren.-

.

18 MR. CHARNOFF: At this point, Mr. Chairman, I

19 would like to introduce,as Applicant's Exhibit No. 3,

20 a document uhich has been referred to on several occasienc
.

21 in this hearing and during the lact days of this hearing. It
.

{ 22 is entit:2.d 00:9 Raport No. 39, " Basic nadiation Protection

23 Critoria." It sets for tha the recommandations of the
.

24 i National Council on Radiation Protection and Measurements..

I Q i

25 And. it was issued on Janua: y 15, 1971.
- -

T

v

.,
%
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rmal4 Both of these documents are concerned with the effects ofm
y ..

2W tritium on litter size, body size and organ size of: .an
' " -

3..

rats following the ingestion of tritiated water. The mgre*gf.M .
c)~ 4

recent study extended the dose levels study, but the results

.5 were essentially the same. The smallest tritium level

C which Cahill and Yuile believed significant was 10 micro-
7 curies of tritium per milliliter.,

8 And in their document, and I quote, they stated,
a

" Continuous onpcsure to a tritinted water ctivity of onc
~

:

i10 microcurie per millilitar during pregnancy was found to be '
'

..

11 consistent with the production of offspring in which tha
I

< ; 12
- only deviations frcm the controls noted were incraased.g

13
~

-
. -

SS,. 6, ,: , ' length and a slight increase in weight of the liver and
pn;p,e : 3j-

..

. _ heart at birth.
'

4.. ,
.

15~
,

Comparing the doces from these levels to the maximurm

pruissible dose, one finds that the 10 microcuric per mill:.-
,

17~

liter level loads tc a done to the :at embrvo and fetus

1S
- '

of about three rads par Scy. This would be about 2000

19 timaa the mximum permissible dose for .the individual in

20
,

the general population. Tha one microcurie per milliliter
.

~1"
. lev 01 would lead to cbcut 3/10the rca par day or thout 200

2(D times tho 0.5 rce per yacr limit.
.-

23 In terms csf rclease frcn the Davis-Besse plant ,

.
1

24-
! g my cciculations show a manicum dose to be on the order of |

2s -6 :
10 or one-millionth of a rad per year frca tritium. This '

, ,

1

I
:
|*
1
1

L_..
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', n This would be one hundred million to one billion
rus15

2
s # . times smaller than the experimantal doses referred to by
.v

'

3
. Cahill. Therefore, in terns of the significance of the

O 4 experimental results as they relate to the Davis-Besse

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

.
6 assuming a-linear dose effect relacionship to exist there

7 is no living popul& tion in the U.S. 1Grge enough to chow

S the effects of cuch dosec, that is, those on the order of

9
.

one-millionth of a rad per yenr..
/

10 Q Thank you. ,

...

" - 11 CI:AIRMTlf SKIsLLERUP: Thct Cahill Yuils question
L

*fg-
12 doesn't appear in this material.

,

..
. .

S,e | s 13 MR. CHAP 210TF: That is basically the only item
eqs5~ .
c. W 14 in hera that ic not in the document we handed out.

'

15 CHAIRMJ2' SF.)MRUP: Uill you be able to previde

16 the Coalition and LIFE sith a copy of that?
_

17 MR. CHARNOFF: Yes, sir.'

18 .3R. WINTERS : There is also cne other. Back here.

19 when you introduced NCn? No. 39. !

I.

20 11R. CHARNCFF: That is right. That is not new-
.

21 informtrion in the sense that it was previously discussed
,

22 with Dr. Stornglacs. It wr.s simply set up there to compare]
23 wi th the d:se that Dr. Goldman had calculated.

.-

24 02. WINTERS: The subscquent question and answer

25 was not in th3 document.

,

4

s e

+I-
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B1 MR. CHARNOFF:

Q Dr. Goldman, considering Drs. Gofman and
, 3

'h ,

Tamplin's statetents uith recpcet to the prcsent AEC
g

.

j standards and based on your examination of the Davis-Besse

plant environuent and the dcse projecticn3 therefrom, could.

6
you comment on tho validity of tha contentions of Drs.

7
Gofman and Tamplin?

"
A They.are ccmpletely without foundation for several

o
'

reasons. First, nich cpscific referenca to Dr. Tamplin's.

I
to '

coumsnts on the inc.pplicability of the secondary standards-

'

11
, or MPC values, he totally fail to cake into account the

12
primary standardc c:ntainad within 10 CFR 20 which provida

13 over-riding limits on the blind application of the MPCe

em,.
"

values.,

. .

15 For exampic, und2r 20.105, Permiscible Lsvals of-

16 Radiation in Unrectricted Areas, paragraph (1) limits the
'

17 individual cose to 0.5 rem per year. Section 20.106 (e)
> ta limits the quantity dischargad from facilitics if intake

19 of radioactive catcrials from air, water or food by a
20 suitable sanple of an exposed population group would exceed

.

21 ena-third the intahc reprccented by the IOC values. This.

22
:.) limits the dose via intahn frcm all sourcca to that equivalent.-

23
to 170 mi.llirem per year. Purthcr, sinch the so-called,

24 " suitable sample" depend: on the particular isotope being_. ;

25 considered, this section would also specifically limit the,

.
*

P. rg

e
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2%f ;.y discharge of materials which resulted in excessi.ve exposure
.,

'

,y f, - .

.. v 2' of criEical population groups such as children,'if it wereRMS/rmsl7
s. .

3*

1^ significant. The requirement for such a sample was specifically*-

G 4
~. referenced by FRC in their intake guidance for radio-

' 5 -iodine by children in the FRC Memorandum for the President of
,

_
.

6 Septembcr 13, 1961, published in the Federal nogister of

7'

,

September 26, 1961, in recommandation 3(a), uhich defined

a
. I guidance en daily intal:e, and stated:

''
8' "In the casa of iodine-131, the cuitable sample

to would includa only small children." -

..

Il Second, it is physically impossible to expose
_

.

,
12.[, a significant portion of the population in the vicinity of

[ ' i 13 this or any nuclear plant to more than a very small fraction
#_ .

m% .-~

14 of the 17d uillirem per year contanplated in Part 20 and"'

-

15 the FRC guides, uhile still maating the maximum linit for

*6 individual exposure.

17 For e:: ample, discharges in liquid waste from the*

'~

~''C- 18 Davis-Eesse plant, ac from any other nuclear plant, ars
.

13 required to:nect 19C values at the point of discharge prior

20 to dilution in the receiving body of water. Assuming that at
.

.

21 this plant this were an accessibic surface discharge
.

? 22 ra:.har than the inaccessible subsurf ace dischsrge, an
. .

23 individual taking his daily water nnd fish frem the discharge l

|'

r.- 24 pipe at the expected concencrations vould receive l
.p

,

25 approximately 10 millirem per year whole body dose from the

;

-

,
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b rms18
ingested radionuclides. As indicated previously, the average

-
-

2

per capita exposure within 50 miles from liquid waste,
3*

considering both uater and reconcentrated radionuclidas in
'

4

fish, would be about 3 ten-thousandths cf one millirem per
'

for a ratio of maximum individual to average per capitayear,

6 dose of 30,000 frcm this source.
7

Thus, if the liquid discharge were to increase to
8

just meet the Part 20 limits of 500 millirca par year, the
8

average per capita dose would be 500 divided by 30,000
to

or less than 0.02 millirem per year.
'11

Similarly, the ratio between the ma::imum dose to
12

the hypothetical individual at the dounuind site boundary
- .

ij 13

and the average per capita dose within 50 miles from gaseous
'

I4
releassc is on the order of 400. Therefore, if the

I

15 t
hypothetical individual ucro to receive 500 millirem per year

18
from gaseous discharges, the average per capita dose would

. 17
be a factor of 400 lower, or slightly over one millirem

18 por year. It is i'mpossible,
.

therefore, to reach the general
19

population doso limit of 170 millirem per year in the vicinity
20

of the Davis-Besse plant without exceeding cito boundary dose
21 limits by facters in excess of 100.

;. - 22
. I have perforced similar calculations for a

13
, number of r.uclear pcuar plants and although these ratios

24
F. . . vary ccmsuhat depending upon plant type and the local environmen;

. t
25

characteristics, it is physically impossible to expose a

,
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RMS/rms'19
~

s- , j

significant portion of the population to a dose of more

2
' than a few percent of the population dose limit, without

. greatly encocding individual dose linits at the discharge
'

4
point or cite boundary.

*

5
Purther, in regard to the misinterpretation of the.

I application of the :2C valuca by Dr. Tamplin, the presence of
7 more than cna radienuclide in a discharge requires as indi-
6

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

8
. uhore thare is a mixture in air er water of more then en

10
radionuclide their ccabin2d limit must be such that in total ',,

31 intake in air or watar uculd not 2xcacd the j' 00 millirem value.
12 -

. . .
Thus, one cannot evaluate the adequacy of Part

$k.'
'3 20 for radioactivity releases frc= an actual nuclear power

'" I4 plant in terms of any single isotope taken alone at
15 full MPC, unich is uhat Dr. Tamplin appears to do in his

-
16

.

cesium calculations.
37'

Q Cr. Goldnan, Table 2.4-1, Volume 4 of the

IB Preliminary Safety Analysis Report has cne column which
19 reads, ' Normal concentration of station discharge." Would

20 you explain uht was maant by the term " station discharge"
21 in the title.

''N 22
N Does this naan discharge to Lake Erie?

23 A As mentioned on page 2.4-2 of Voluna 4 of the
.

24.n PSAR,U3 no credit was takta for concentration reduction by
25

, difution of the waste in the discharge system. Therefore, the

|

.
1v ,
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1

f rms20 normal concentration at the station discharge referred to
"?' 2

in that table 2.4-1 represents in fact the concentrations
3

at the outict of the station rad waste system before any
4

dilution. As de:cribed to AEC question 2.3 in volume 4 of
.

5
the PSAR, these proccscod wastes, those that have their

G

quantitics shown in the tchic, will be further diluted by
7 1

at laast a factor of 0.75 times 10 " before these are dis-
a

charged to Laho Eric.

3
In my calculations I uced these corrected cr

10

m0dified concentrations, that is, taking into account the "-

.

11 dilutien available from other normal plant water,
cnd RMS 12

fls. 13
-

t

14,

15

16

.

.

18

19

20

.

21

22
. .

23
.

24

0
25

>
.
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DD91ny 0 In ICRP Publication 8, Dr. Tamplin indicated the
,

"

2 ICRP has stated, and I am quoting Dr. Tamplin, that "1 rad

3 of radiction to 1 million peopic at large produces sone 20

4 cases throughout the lifetime of those peopic~." Is Dr. Tamplin 's>

5 paraphrase of ICn? Publication 8 correct?*

6 A I;o . Dr. Tamplin has apparently confused the working

7 assumption of the ICRP with respect to the linear hypothesis

a to be a fina prediction of ef fects by that group. ICRP has

9 made many statements concerning their use of the linear dose-
,

t

i
10 effect hypothesis and in ICF.P Publication D they state.

;,

I'
gi "Iio clirect evidence'is available for the effect cf

12 doses given at intensities lower than those normally employed
,

( 13 during radiography. D:trapolation to low doce rates requires

JE y the assumption that, under the conditions of human exposure,
~

15 loukaccia is induced by a mechanism in some respects comparable

16 to the induction of gena mutation. It may be noted that in

-

37 some circumstances a decrease in the dose rate by several,

go orders of magnitude may decrease the mutation rate by a factor

of about 5 'see Chapter III,3.2.4. ) .33

20 "On the assumption of a linear relationship, the

21 total louhaemia risk would appear to be of the order of 20-

22 caues per n.illion persons per rad. Longer period of observa-
,

.

23 rion may suggest that thic is an underestimate for high

p done rates. Ecwever it may be an overestimate for lou dose

25 rates. If the dese response relationship is not linear below

r

-
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i

l'n2 I 100 rads, the real effect may be substantially less."
.

2 On this basis, the. statement by Dr. Tamplin that a
.. .

3
. given population dose will produce a given biological response
- 4 when this dose is delivered at a low rate and with a maximum

E value several orders of magnitude 1cuer than those at which
'-

9

0 leukemia or other cancers have been observed in adult popula-,

7 tions is no more than a very conservative assumption. This

8 would be very much the same as asstuning that the rate cf,

I - E induction of lung cancer and emphysema in 3-pack-per-day smokers
30 can be used to pradict with certainty the incidence of thesc

.-

11 diseases in 1 pack per-year smokers.
-

12 Q Dr. Goldaan, on page 1503 of the Transcript,,

( 13 Dr. Tamplin indicated that in Appendix IV of ICRP Publiccticn
'~V 14 14, "they indicate that because they are now seeing more
'

15 ca: cers in other sites, some six times more than they antici-
16 pated, that the present standards for whole body expcsure is

.

17 high by a factor of 10." Are you familiar with ICRP Publica-,

- 18 tion 14 and its Appendix IV, and can you comment on that

19 statement by Dr. Tamplin?

20 7. '!cs , I am f amiliar with that document. Appendix IV.

21 is entitled, "The Derivation of Numerical Values for Dose.

22 Lir rits : An Example for Di.scussion. " This appendix at.tc.'ipts
'

23 to arrive at a " notional doce limit for whole bcdy exposure as

74 determined by somatic effects derived from the appropriate sum
O. 25 of the relative sensitivities of the component parts of the

.
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$> -In3 whole body."' This appendix does not indicate that pr 3ent
vi .

I''[ standards for whole body exposure are high by a factor of 10'

? -

,.

3 as clained by Dr. Tamplin. It does state and I quote from-
<

). 4 pago 111:
, ,

' .J . 5 . "t vill be seen that the dose limits derived in.

9 >

,

C the manner not out in this appendix agree within a factor of two,

7 to three with currently recenmended dose limits for all tissues
,

8 and all organs with the single enception of the skin. The

s closeness of this agreement is a matter of some interest

10 although it depends entirely on the choice of numbers on the,
..

.

consitivity scale and en the scale of hurt and suffering."11

' g 'n

,

Further, in the summary on page 116 of this appen-12

... .

lfhf; h 13 dix to ICRP Publication 14, the follouing statement is made:
w .: ; u : "
' 1p*i ' 14 "Our tentative classification of the relative
,

15 radiosencitivity of tissues and organs to cancer induction

16 can be combined with a nLiva assessment of the relative hurt-

17 fulness of different kinds of cancer to give an apparently.

la rational relation between the dose limits for individual.
'

19 tissues and organs in the body. This is surprisingly close+-

20 to uhat is implicd in the current rccommendation of the ICRP
i

21 execpt in the case of the skin."*

s 22 I can only cssuma that Dr. Tamplin is unable to
3

23 read, since there is no mention in those statements or in

.

g4 the remainder of Appendin IV that the present standard for

'O
;,~ 25 whole body exposure is high by a factor of 10, particularly

, 4 .g
.

e $
.

m*

q;w
, = ,
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IIn4 in' view of the Forevord to this publication which contains the

2 statement:
.

~ 3 "The Commission hopes that the publication of the

4 reports, while not necessarily implying recommendations for
,

5 present action, vill stimulate discussion on matters having
,

6 direct relevance to its work and to the development of the

7 fundamental principle of radiological protection."

8 0 Does the 'Cofman-Tampling thesis res: largely on an

S
'

assumed doubling dose for cancer, as well as the assumption

to that the general population can receive an average dose of
..

Il 170 mrem?

12 A Yes.
_

( 13 0 Uhat did ICRP 14 say with respect to assuming a
"

,.

"' 14 doubling doce for cancer?

15 A ICRP Publicaticn 14 states (Page 58) :

!

15 "In radiological protection the rcdiation dose

17 required to double the natural cancer incidence is ecmetimes.

18 used in assessing acceptable risks from somatic e>:posure by

'

19 analogy with the concept of doubling doso used in assossing

'
20 the ger.cric risks from exposure of the gonads . This concepc of

'

21 doubling dose for somatic hasards is a specific example of

22 |
the misuse of the r tic of cancer ratos. The natural incidencei

CA0
23 of stcmach cancer in men or women in five different countrie:*

.

24 varies between 65 and 70G per million living (Segi and
. . . .
1

25 Kurihara, 1963, cited by Dolphin and Eve, 1968) so that for a

1-
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- ' In5 1 fixed risk per rad the doubling dose varies more than ten-fold
. 2 and will induce between 65 to 706 additional cases of stomach

. 3- cancer per nillion persons depending on the particular popula-

/ 4 tion to which attention happens to be drawn. Superficially

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

6 cept because the overall incidence of all forms of cancer

7 taken together happens to be roughly similar in many different

a countiles. IIowever, there are complex raasons for this and

9 where acceptable risks and individual varieties of cancer are

10 concerned, the only reasonable paraneter to use is the actual.

33 nuraber of cases induced by the exposure under consideration. "

12 I'urther, on pages 81 and 82 of ICRP 14 they state :
(

(h. 13 "There is no support in Tables III.8 and III.9 for
'

' ic 14 the hypothesis that the sensitivity of an organ to induction'

15 of malignant disecee is proportional to the natural incidence

16 of malignant disease in that organ. If this had been trae,

. 17 then far more cases of induced stomach cancer should have

to ' occurred in the Japanese than were observed: the incidence-.,

g of leukaemia (Doll, Payne and Waterhouse, 1966) and even

go allowing for attenuation of dose with depth below the surface

21 of the body there should have baen more induced cases of-

.

m 22 s to:aach canc er than of leukaamia. ''
.

O Dr. Goldman, on page 1505 of the Transcript,23 ,

^

24 Dr. Tamplin quoted from ICRP Publication 9 on page 14, paragraph
O 83, specifically on Line 11 of that transcript page, he quotes25 i

,

a
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ICRP Publicaticn 9 as stating:

2(, , "It should be emphasized that the limit does not

-I ? 3 in fact represent a proper balance between possible harm and
.

4 probable benefit."

;:
5 Is that a correct, quote?

6 A 1:c, it is not. That paragraph reads:

7 "It should be emphasized that the limit may not in
.

8 fact represent a prcper balance between pos;ible harm and

9 probable benefit, because of the uncertainty in assessing the

10 risks and the benefits that would justify the exposure."
..

11
. "he difference between does not and may not seems.

t

~
-

12 to ne to be significant.

. . 13 0 Dr. Goldman, in both his direct testimony and his
. ~-;,,

'? 14 cross-examination by the staff, Dr. Tamplin indicated his.

.

15 judgment that the present radiation standards should be

16 reduced by a factor of 10 and specifically on page 1539,
^

.

r7 c:. pressed concern about a potential future requirement for.

i 18 retro-fits in the nuclear power industry, if in fact the
.

.

19 dose standards should b2 changed. Eased on your experience

20 with nuclear power f acilities, would it be your judgme t,
4

21 assum.ing a future change in the doso standards, that such
.

% 22 retro-fitting would be necessary at Davis-Desse?
.

23 A 1:o, data from plants operating at the present time

- 24 and evaluation of designs of plants presently under constructich

25 or proposed for cperation indicate very clearly that plants.<

. .n
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C!b 1 An7- _( presently'in operation or proposed would have no substantial." )
'

Ltig .. .
r e e

dgM . _ -- ;2 difficulty in meeting reduced standards of 'that magnitude at
-' ,.;

,,4-- t

9p.7 3 'some time in the future, on the basis of annual average dis-e

i d( m
r

4 charges. Por short periods of time, however, unforeseen plant
5 :- "

'tT 5 component outage might result in discharges which temporarily
L

- 6 exceed the 10 percent values suggested by Dr. Tamplin.

- J: . 7 Certainly operating data from existing plants
~y -
f, a indicates that doses to the maximum individual and most cor-
~'

S tainly to the average individual in the vicinity of a plant
..

. ~~
10 c.re substantially less than 10 percent of the present AEC ,

~

11 standards.- ,, -

.

r '''
h.

3 .M' 'p " 12 0 Dr. Goldman, are you familiar with the Dresden% Q y.i y

[y*:,d;7c-(-%y
13 Euclear Power Station and with its gaseous discharge history?

'

s
_

;5 ,c
y|jcy

.+r
14 A 'les . I have been responsible for the conduct of

4 ,

,
the meteorological program ati Dresden Nuclear Power Station15

.[. fer about three years. As part of that program, we have been16

-1.j- 17 provided with the gaseous discharge data for the station and
.s

semw, . , ~ ta have calculated the gaseous dose distributions in the vicinity-

_?'_'_

Kg 19 of the plant using the cource data and mateorological data

.' 20 which we analyze. i
'

|m:^ '

|
21 0 Dased on your knowledge of the source and the

|
.

-
i

.s. 22 mateorological data which you have analyzed for the Dresden
i, m.-

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

*
'24 ship between gaseous discharges and the incidence of infant'

p.,

.s
. ,1, ; 25 mortality in its vicinity is valid?
,

.

?t ' ^$ ,'

;; a s.-

pfR J,,.9
- .

5
<

yny'

qng ..
,
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:4 D: .11n8 A Ho. The reasen for this is based on the following.

&- -
'

.
,

,.,

' .
.

,;, y~ [ , n; . 2f factors: I' irs t , if'there is any association whatsoever between
..a .

- A-

' 7 ,> i '3 infant' mortality and the quantities of gaseous radioactivity-

. /. .ni '
'

.

4 discharged from the Dresden' Station, it lies in the dose(/m
.

|. 5 delivered to the populations at risk. This dose is dependent
,,.

,
6 not only on the quantity of gas discharged but also upon the

^^ 7 meteorological conditions that would lead the discharged
.

a ganas into the affected areas. Based on the data indicated,

:

' 8 in Dr. Sternglass ' paper, Livingston county to the south and
. -

to southwest and Kanhahee County to the southeast had increases,
-

11 in infant mortality rates betucen 1964 and 1966 of 140 percent>

._
J 4~

. 12 and 43 percent, respectively.
?.yp

. . . ,

j ',, T . _ ,
m

13 Yet our observations of meteorological data at. ,

hjk71 x
? W '- ' 14 ~ 'the Dresden site and cur calculations of the resulting dose

15 distribution in the en'; irons of the~ plant indicate quite clearl
~ '

i

16 that the predominant downwind direction frcm the plant is not

i 17 southwest through southeast as suggested by Dr. Sternglass

MN I 18 but rather north to northeast, almost directly opposite.
..

.( _ 13 Yet the counties that' lie to the north to northeast
,

', 20 and uhich wc.uld be receiving the great dose relatively
y ,

21 speaking, although' much less than one mrem per year on an i

.

22 absolute baris, are Kendall and Will Counties, which experi-
- O,

,

23 enced changes in infant mortality rates during the same tuo- ]
* l

g4 year period of minus 31 percent and plus 5 percent, respective 17.l
*

25 There is, therefore, absolutely no correlation
x.
' M,

<

.~

$ )'

sm !
,
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/'

, .c I.
j . In9 between dose delivered from the Dresden discharges and infant

2 mortality rate changes as indicated by Dr. Sternglass, as based

3 on and determined from actual releases and actual site
'

'

,

meteorology.
.

' ind 9 5

6

7

~

0

-.

S

10
..

*; 11
-

12
.. " .. . ,

g

.f_,,
. , . A

14 ,.,;
~

-

.
15

16
|

17.

, ; .' ' 18
.

19*

20

21

.
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1 Q Did the testimony by Davis and Harward of the, r}[,'|.,'/g, , . _ -
.

, ,.
3 -if '

*5 4je

' 2:4 %a6'
sa

U .7 .S. Public Health Service before the Illinois Pollutionpg ,,- x , -+

+,;,- :

c , t,;
- 3 Control Board in December 1970 find that there was no,

y.
'1

a

N'I *_ 4 basis for Dr. Sternglass' allegation regarding a possible
.; . <

S' 5 relationship betwcen the Dresden gascous releases and infant
*

- 6 mortality in Illinois?

7 A Yes. In the suncaary of their testimony, they stated:

.

e "This analysis of the apidemiologic data presented by
"

9 Sternglass does not support his contention that an Essociation

'

w 10 exists betwesn exposure to the radioactive emissions from
..

.M ti Dresdan and infant mortality. In contrast, the data can not" --

<:12 '

y. , ,12 CHAIRIUCI SIU.LLERUP: And they have underlined in
. -W.i
hm',[ ,; - 13 the original "can not" be.

,.
|4,$ ft i ' fh'??u

' ,14 THE WIT;iESS:
f i

y 99;; v.
,

"Lo interpreted'to mean that no--
.

,
,

15 offects were produced by the radiation exposure. However,
'

' %.

; .
16 if radiation from the Drasden reactor contributes to*

,

;e . g7 ' infant mortality or respiratory deaths in Illinois or

f: g g, Chicago, it has not been demonstrated by this study."
~. .ni

BY IIR. CHAR iCFF:-99
s

0 Did the National Council on Rad stion Protect. ion'

20

and.Maacurencnts recently publish its roccre.cndationn with.
-

'

21
'

respect to radiction exposurcs and doses?22
, _

A Yes , in ECP2 Pt.: port 39. |23

24 F.R . CHARNOFF: And that is identificd as,Appliccnt's |
.'

l
Exhibit No. 8. I

-

25-
,

,

h

- _

' J'~y.y -
*

, ,

e \
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DY. MR. CIIARNOFF: ,

- . ..

J ; :. O'
4. .r N -9

2 ~

Q- In that docuraent, dated January 15, 1971, did the';
9, ; -

7, ' '
,

]_ 3 NCRP recommend any change in the basic radiation protection

~{
: V)'

:

4 standards as they apply to the general public?'

_

.w 3
-5 A Mo."

, ," - -

a.

'

6 Q Is the NCRP's recommended average population dose

'

limit based upon genetic considerations?7
,

-

.a A Yes, in NCRP Report No. 39, paragraph 247, they
_

s quote: "The dosa equivalent to the gonads for the population-

to of.the United States as a whole from all sources of' , -:
,

*;..
~; radiation other than natural radiation, and radiation from33
: -

1n
-

$f.k . 12 the healing arts shall not exceed a yearly average of 0.17
pp. <

'( pjify 33 - rora (170 mrcm) per person (see paragraph 162) . "
,_ .

4294?' ,

: 9;e7 ' - j. Q Did the NCRP in the.same document in paragraph 251
.: ,

15 in the middle of that paragraph say: "It is also expected

'that the dose limit of 0.5 rom (500 mrem) per year for any16
.

-

critical organ of an individual member of the public,.

37
,

' A t, combined with the average population dose limit of 0.17-

18,m.

' m M I.Ed pu yoar h CMcal organs , UM F.am Ene3g
,

*r

,;; offect of controlling the actual population exposures wellgg

below the stipulated limits. No specific evidencs can be'

i
.y

.
~

, cstablished that would seem to warrant further reduction ofn- 22
.

c i

averago or individual dose limits for members of the public,23

at this time. The low dose and low dose rate of the radiation-
. 24 1p

U[~ exp sure of the population still provide adequate safety |25 .

:j. - c

pc ',=

,

'

=;i ||| f ''
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,

1, factors."
,. 7,

s i

< A_Qf
'

2 A' Yes.
._

. ~

/( 3 Q Is the NCRP chartered by Congress?
. ch

a-
' . = ,

, 4 A Yes.

,

'

~~ ? . 5 Q Uhat is its Congressional charter? Would you<

.' }{
read from the Congressional charter the objects and purposes'

6
..

7 of the UCRP?
. - _

8 A Yes. Section 3 -- this is from the National.

-

Council on nadiction Protection and Measurments, an Act of-
s

r- to July 14, 1964, Public Law 88-376, 78 statues 320, Section 3
..

"
u ptates: he objects and purposes of the corporation

,i

? shall be:
'

12.

% ._
g . < .L ,

U'

cd 13 _ "1. To collect, analy::c, develcp and disseminatefV.
m;;D[ '"~- .'

o ' R.
' 34 ~in the public interest information and recomendations about

_ f5 -

'

15 (a) protection against radiation (referred to herein as
'

s

,

: 16 ' radiation protaction ), and (b) radiation measurements,3
~s
f

g quantities and units, particularly those concerned with,

..l, radiation protection..

'Is
,

"2. To provide a means by which organizationss g

o concern d with the scientific and related aspects of radiation,

pr tection cnd of radiation quantities, units and measurements,-

21

22 lay cooperate for effective utilization of their combined

23 urcas ar_d to stimulato the uork of such organization.ret

'3. To develop basic concepts about radiation24
y

,

. 25 quantitics, units,,and msasurements, about the application
.

e*

f

'ih
.

* j
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[, a I of these concepts, and about radiation protection.'

"
2 "4.

,
To cooperate with the International Commission

~ . .

3 on Radiological Units and Measurements, and other national. p
,

''

4 and international organizations, governmental and private,'

'

. 5 concerned uith radiation quantities, units, and measurements
.

6 and with radiation protection. "

7 0 Does the membership of the NCRP include men .
. . ,

8 and women recognized as e:<perts in radiarien protection

3 and doces?
;

10 A Ycs.
..

i'

33 0 hre you f amiliar with the guidance publishad by
.

12 the FRC since its inception? -

.

13 A Yes.
.
's . .: , -

t"'

14 0 Is it pour judgment that the rcdiation protection |
,

.

I

.

15 standards in 10 CFR Part 20 are consistent with and based

16 upon the FRC guidance?

p7 Federal Radiation Council reccmmendations,A,

.

'

18 approved by the President, which encompass standards included
,,

19 in Part 20 vare promulgated in their Reports Hos. 1 and 2.
4

FRC Staff Report No. 1 (llay 1960) accablished basicgn
,

'

21 i tion Protection Guidos for radiaticn workers, a wholeR

,2 body dose fcr individuals and an average gonad doce for the
. )

perulation. FRC Staff Report No. 2 (Sept. 1961) established23

!2,. Radiation Protection Guides for thyroid, bone and bone
Io..

25 narrow doses to the general population and specified daily

<
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'i,,
'

1 intake guidas corresponding to these Protection Guides for-

~. m .

<
,

2 Ra-226, I-131, Sr-89 and Sr-90.
,"c, -

t; 3 Uith racpect to maxinun individual whole body dose, the 's
. .

_ _
4 FRO whole body dose guidance for individuals in the general

f

y 5 population is established as 0.5 rem / year (Staff Report No..

~

6 1, p . 38); 10 CFR 20.105 (a) establishes a maxinum dose to an

7 individual frcm radiation in unrestricted areas of 0.5,

s rem /ycar. Further, concentrations of those radionuclides
,-

9 listed in Appendix B, Tabic II for uhich the whole body is
ny the critical organ are so calculated as to produce a whole

,

.-

body' dose of not more than 0.5 rem / year by ingastion ofg3

. 12 2.2 liters of water per day or by inhalation.
y
L

$'k With respect to average population gonadal dose, FRC33,. s .:
c. ...

y-[d ,3f' ' y establiches a genetically significant dose limit of 5 rem.a
s

[ 15 in 30 years, (Staff Report Ho. 1, p. OG) or an avarage of

0.17 rca per year for the total population. AEC astablishes16
.

in 20.lC6 (c) a basis for limiting intaka by a "nuitable37,

'

sanple f an exposed population group" to one-third the intakela
.9- '.

33 represented by the concanrration limits in Appendix B, Table

II'
20

~

| Since the concentration limits represent a dose of 0.5>

g

-

r n. per year, one-third of that intake would represent 0.1722

'

ren per year, in agreonant with the FRC Guidc.yu

With recpect to the intake limits for Ra-226, 1-131, Sr-89,24
a
,'' ' 25 Sr-90,- three intake ranges for these radionuclides were
g-

'@

.

-

v
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1 established in FRC Staff Report No. 2, with the upper limit
2 of Range II corresponding to the FRC average organ dose

.

3 guidance. These values are for:,

( 4 Radium-226 20 picoeuries per day

-

5 Iodine-131 100 picocuries per day
.

c Strontium-90 200 picoeuries per dcy

7 Strontit.1-89 200 picoeuries por day

a The Appendix 3, Table II concentrations for

Radi um-226, Strontian-90 and Strontium-89 represenc three3

10 tines these intakes by an adult, corresponding to the ma::imum,
..

individual dose guides. The values fcr "a suitable sanple ofg

12 an expcsed population" as limired in 20.106 (e) would be

F[ b, 13 one-third, and conform exactly with FRC intake values. The
v .:

'2-., g Appendix B, Table II values for I-131 -- and for the other
>

15 Iodine isotopes -- are not based on adults , but rather en the

16 g.. Par &MSters of a Mhall child as die " suitable

,7 sanplc,' and represent intake values which are also for the

maximum individual child, three tines the average value,

presented in FRC Report No. 2.

I?ith respect to "as low as practicable," the FRC
iGuidance (Report No. 1, p. 37) states: "every effort should ;21
'

-

b'e nade to encouraga the naintenance of deses as far below this*
- (:)

guids as prteticable. " 10 CFR 20.l(c) states: "(licensees)23

shculd, in addition to com-lying with the requirements set
' " 8 Eu ' * * Y #*** " "* "" " # "25
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C5 'In1" 'I radiation exposures, and releases of radioactive materials
;
.i -

.
.,

-
A z in' effluents to unrestricted areas, as far below the limits

" E. x . <<

~g y y -

3- specified in this part as practicable.") :*i
.

? - 4 on the basis of this comparison, it is clear that
'

'

5 10 CPR 20 is in completo conformance with published guidance*

' ,

of the PRC.6
-

-

7 O Dr. Goldman, in the Underground Uses of Nuclear

-4 - 8 Energy I* earings before the Subcommittee on Air and Uator

I
5 Pollution of the Ccmmitteo on Public Works, U. S. Senate,

;

to held in August, 1970, did Dr. Rcger Egeborg introduc3 a
, ,

'

statement by the National Academy of Sciences Advisory,,

Committee to the PRC commenting on the allegations by persons
g . t. . 12

M5x
33 such as Drs. Gofnan and Tamplin calling for an immediato;gg;

- 4, . #

> @f ^ 34 reduction in the radiation protection standards? '

~

A YC3-1
15

O Eculd you please read that statement into this
- 16

record?
37, ,

.. ', A This is a letter addressed to Dr. Charles L. Dunham,7, 3,

M.D., National Academy of Sciences, Division of Medical
., _ g

,
S iences, Washington, D. C.

20
.<

.'
'

" Dear Dr. Dunham: |
'

21 |
1

"The Advisory Committee to the Federal Radiation )
22

.O. \
Council has prepared the following statement and would appre- ;

23

cinte having- this statement forwarded to the President of the
- g4

*
.

? National Academy of Sciences through your office.g5
'

.
, .

,

# $

. [g *

q,vy_ .,

| ,'' > | -

,



g . .L _

-

-

,Fy. ,

.5-r.

,jt.," 1697,

[ In2 3 ''Rocently the adequacy of radiation protection
6

2 ctandards has been questioned. Allegations have been made that
.

. - 3 insufficient attention has been paid to human data that have'
,

4 become available in the past few years and that as a result*

'

5 that risks to the public are being grossly underestimated, cod<

,

6 that maximum permissible levels should therefore be reduced

7 immediately.
.

3 " Radiation Protection Standards are formulated by,

'

9 sev2ral independent national and international bodies, namely,

to the NCEP, ICRP , TRC. In addition, periodic scholarly revicws of
..

.

11 pertinent data are provided by UNSCEAR. Recent reviews by
1',-

12 these groups (ICR? 1966-69 : UEFCEAR '64, '66, '69) have
,33 ;

,

13 considered in depth essentially all.of the available datam.,
A p.5:

,

,. .3

7.L
" *

14 relevant to the setting of standards. These bcdies have

15 found no evidence that warrants a downward revision of the

is basic radiation rtandard of 5 rems per 30 years or 170 rzems

E7 per year to the sencral pcpulation..

,' 18 "Fortinent data have been under continuous review,
,

'

by the NAS-NRC Advisory Committee to the PRC. This Committeeig

20 has specifically reviewed the stateraents presented befero
-

21 Congressional Committees and elsewhere to support the allega-
. .

22 tions referred to above and conclude that these statements

23 contain no data that would significantly alter the base upcn

'

which current standards were established. There is no evidence24 ,

k
25 available to the Committee that e::posure of the public will<

<

b

+

L' Em A

s



v, - ;
-

(
'

;<

'

1698..

'

In3 3 i' crease at a rate that would in any way justify an emergency,,

'

,2 revision of the existing standards.' .'
3

3 'Because of the allegations and widespread public,

Oe 4 concarn the Cemittee feels it must plan further consideration

* *
S of the interpretation of data relative to estimating risks

6 associated with low levels of radiation exposure and the

7 utilization of such interpretations for establishment of

e radiaticn standards.

9 "The public's attention has for the most part been

to directed to hazards associated with nuclear power production.
..

in This apprehcnsion is , pr.rado::ically, partly a result of thc
'

,

detailed public information now available on radiation hcccrds12

t is of nuclear power and the relative lack of information on the,

'
'

14 hazards of other modes of pouer production. What is needed
-

15 is a comprehenrive study of the biological hazards of acn-
,

is nuclear power producti'on, therefore, the Concittee feels that

17 simultaneously there should be a comprehensive comparison of.

18 the biological and social costs of nuclear versus alternative
,

1 g9 sources of energy. Furthermore, there exists a need for,

20 clarification of the philosophy underlying decisions involving

21 the weighing and apportionment of risks versus benefits in

22 | standards setting.
!.

23 "This Comittee is especially aware of a need to
-

24 consider radiation standards within the context of the broader

25 asp 2 cts of societal needs and is anxious to contribute in any

.

4.



E. : .s
'

,

* - ,
.

1699

in4 'I Way possible as the matter develops.
,

Sincerely,'

3
Dr. Cyril L. Comar

. 3

4 Chairman, Committee."
'

Cnd 10 5

6

7

8

9
1
'

10
..

11

12

7,- 13

m .s.

- 14

15

16

17
*

18

19

20

21

1

.C) |
j22

23

24

25

-
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[ t MR. CHARMOFF: Thank you.

2,g | Mr. Chairman, we have completed our rebuttal
' '

3 testimony.--

.. .
C' 4 I do want before closing this portion of the hearing

i

.

5 to intrcduce as Applicant's exhibits a number of documents

which were referenced during the last phase of the hearing,6

7 and they were documents the Board had requested copics of

a and we are pleased to cubmit them to you and to the other

9 parties as exhibits in this proceeding.

-

le The first is a documant which was referenced on
,, ,

11 transcript page 1227 entitled "More on Radioactive Falleut'-
,

12 published by the Conr.ittee on Environmentc1 Ha:crds of the,

r r

x i3 American Academy of Pediatrics, and a newsletter supplement
,

#Of y dated April 15, 1970. That you will recall was a document

is we used in crosc-examining Dr. Sternglass, and I would like

is to have that identified as Applicant's Exhibit No. 9 and

,7 ash Mr. Churchill to hand threa copies of that document.

i' to the Reporter and to. the members of the Board and to the18

Intervenors.*

19

Perhaps it vould'be best if I simply read through,

4.0

these cnd then have Mr. Churchill hand them all out at one-

g
-

-

tine.22
- .

s

\CHAIFFAN SK%LERUP: It is so ordered on No. 9. ',3

XX
24 (The document referred to was marked

25 Applicant's Exhibit No. 9, for identifi-

|

cation, and was received in evidence.)
I

1

/>N[ '

1
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,.

;I~ MR. CHARNOFF: Before proceeding with No.'10, mayyvj 3 - ' -

q; y^ p, .
'

.. t .,f [,;f.
_

1 I ask a questi n of the Regulatory Staff?'

e ,.
-

,. _.

L3 There was reference to a document entitled7

'

'' . . 1

, 4 " Radiological Surveillance Studies at a Boiling Water Nuclear

Jc4 5 Power Raactor," by Kahn et al, U. S. Public Health Service.
.

. > * *
6 Is that a document the Staff is planning to use as a basis

c 7 for testimony of any of the witnesses temorrow?
>

'

s MR. ENGELHARDT: No.
<

- ' > 9 HR. CHARNOFP: TMn we will introduce that document
.

. '

as Applicant'a Exhibit No. 10. It is entitled " Radiological,30

...

g Surveillanca Studies at a Boiling Water Nuclear Pcuer
.= ,

''
12 Raactor" published by U. S. Departcont cf Health, Education,,

. . . :. X .
<n<p e

h 33 and Welfare, Public Health Service, Environmental Health, (i ,i.Qp _

|f.|h.? 94 Service, bearing the number BRU/ DER 70-1..i

UP This document was referenced on transcript pages;3

1238 and 1257.gg
.

..

( 37 DR. JORDAN: Is the Loiling water reactor referred
,

.

to there the Dresden reactor?r
.a 18

.

, ,

IIR . CHARNOFF: It includes the data on the'

g

Dresdsn rea.ctor.20 Yes, it is exclusively the data on the>
>

's.*
Dresden reactor. It was the document Dr. Sternglass made-

21
,

-

# '

reference to.
22

. . . .

1
'

CHAIR *nN Sr?.LLERUP: It is so ordered, Exhibit-No.,, '.3

10.,,
.. .4

(')i . _ .

~

"
- 25

,, ;
,- * A

. g'

t s W

\

r.r -

%% - - .L
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XXXXX! . (The document referred to was marked
,

} .

m(). . ; c - Applicant's Exhibit No.10, for identi-
' 1

.
2 '

. ~. g- .
,

1 3 fication, and was roccived in evidence,,),;.,
,

..

'

4 I1R. CIIARNOFF: Are you presenting a document*

C 5 entitled "The Critical Review'of' Infant !!ortality and Nuclear*-

ki,6m
'

Powcr Generation" by E. J. Sternglasc presented by Mr. A.6
.

.
'

K. Davies and E. IIoward?7,

,

- 8 IIR. ENGEL1!ARDT: Yes.
.

s

9 I1n. chard'OFF: I will pass that then and let tha
.

10 Staff introduca that doctment. '>

l,
,

. ..

s 11 On tranceript page 1264, reference uns made to' a> *

.

r>
1,[{4 12 document by Daniel F. Cahill and Charles L. Yalle, it was

'

~ s.
. ip;11 '

also mentioned in the-rebuttal testimony by Dr. Goldman.< 331
s .- +

dhh[~ ' The article was entitled "Some Effects of Tritiated Water enu
i|y-

.

*] Q" I:a'raalian Fetal Davelopment" by Cahill and Yuilo, Univercity15

16 cf Rcchsster, Schoci of Ecdicine and Dentistry. It is
<

} - 37 ' published in the Proceedings of the 9th Annual IIanford
.. . . -

. f, g Biology Symposium, nichland, Washington,1:ay 3-8,1969.
,

a
g He would have that marked as Applicant's Exhibit

. p.

No. 11 and introduce that int.o ovidence.g,

1'
~ CIIAIRMAN . Sl*JJ.LERUP : It is so ordered. |21-

!"

'The a cument referred to was narhed '

22

h'
23 Igplicant'c Enhibit No. 11, for identifi -

24 cation, and was received in evidence.)'

'

' MR. CIIARNOFF: Next we would like to identify as25
-

8

%*+

, Y

4 g t %
'

S "y _ ,,..
-

_ , _ ..__
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j

I Applicanti's Exhibit No.12 the testi cony of Dr. Victor Dond,
.

.

.

a ;z ym> 8
v.. .., . . ,,

|k g f:, 2 Brookhaven National Laboratory, hearings before the Joint
E,&, :,4 <
/6. , 3' Committee on Atomic Energy, 91st Congress, " Environmental
:

I V|w. - Effects of Producing Electric Power," Part 2, Volume 1,4-

> -fr u . ,

@M~4 5 1970, pages 1361 through 1373, and wo had referenced thisn.w.
a - . . , .

,"- , 6 docunent on page 1266 in connection with cross-examination of

7 Dr. Sternglass on tritium.; ;

+ a Uo would nark that as Exhibit No. 12. !
:T'

N, 9 CHAIR!!AM SKALLERUP: This is to be an exhibit of.- s

to yours to be received in evidence? Was the testinony thero
, . ' . .

.c _ , it given under oath and open to cross-exaninstion?
je ,

m:4c 7..i '12 - M. CHARMOFF: I am trying to recall whether the
.n .sg m ,

d -13 Joint Coccittee does administer. oaths. Perhaps the Staff
3

f ( f {* y;, ,. 14
gue t:y

knows. ,

.#

#I^ - 15 lin. EUGELHARDT: Not to ny knowledge do they,

'[* 16 administer any oaths for witnesses who appear at such hearings.

. .t - p 11R. CIIARNOFF: They do examine the uitness, but Ir
. r.

.~>,e

e,z ,, 7 gg guess it is not under oath,m
epw i
~e: ^ 1
- ,
. _ _ 19 MR. ENGELUARDT: That is correct. t.

',,N

to !!R. CilARNOFF: Why don't ue j ust nark this ,. Sir,,

,7

W; as Applicant'c Erhibit No.12 and not offer it into evidence. -.

21
. .

2 I was just uaking it available to membars of the Board,,.

:x
'

s,

23 because it had been referred to in the cross-examination.
-

f

24 CIIAIEMAN SKALLERUP: It is so ordered on that
basis.~ -

25'
'

.
%,j

d,
,

^=
4 <

;_'',- o

. p 3.t . .
~ '

. p.q: *,. -

|,. ..

.gb - 's ..
.
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,jdi XXXXX 3 (The document referred to was marked
'@

'

2 Applicant's Exhibit No. 12, for.r

.- ..

3 identification.)
.;

4 IIR. CIIARNOFr: The next is a document entitled

5
_

"Rcdioactive Wasto Dischargas to the Environment from Nuclear
.

6 Power Facilities" published by U. S. Department of Ilealth,

7 Education, and Welf are, Public I!ealth Servico, Environmental
,

8 IIcalth Service bearing the ntmber BRII/ DER 70-2. It was

3 referenced on transcript page 1422 and it contains on page

10 15 a tabic, number 8, entitled " Total Annual Gaseous Gaste
#

- -

Discharged I?oble and Activation Gases )Curics)" listing a '3:
.

12 number of pressuri cd ucter reactors, boiling water reactors

13 and a high temperature gas cooled reactor.
" ' '

" '

14 You will recall this was the table referenced first
|

,

15 I believe by Dr. Sternglass and used by us in cross-

, , 16 c;:amining Dr. Sternglass.

nr Ec would mark this as Applicant's Exhibit No. 13.,

'

is CHAIRIIAU SKALLERUP: It is so ordered.; ;

XXXXX (The document referred to was markedjg
,

20 Applicant's Exhibit No.13, for identifi-
~

,, cation, and was received in evidencc.).

22 MR. CHARNOFP: Dr. Stornglass also referenced,

.

23 sota studies by Dr. Alica Stewart and we cross-examined Dr.

24 Sternglass in connecticn with that study. And I believe we

'

25 oven asked him to read a section from it. Therefore we

,

t% *

.
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'L.

~ Q., ,

introduce as Applicant's Exhibit No. 14 a document publishedI
,

[ 2 is '2hc Lancot on Saturday, June 6,1970 entitled " Radiation

3 Dou? Effects in Relation to Obstetric X-Rays and Childhood
'

.

-
>

~

4 Cancers," by Alice Stewart and G. W. 1*J1eale.

5 5. tis was referenced on transcript 1426 and some
-

6 other pages. .

7 Again we would offer that not ac evidence , but *

.

8 simply as Applicant's Exhibit 14.

g C;'AIrltAN SKALLCLUP: It is Oc ordered.

'XXXX to -j (The document referred to was marked
'

,

-

Applicant's Enhibit No. 14, for
g3

identification.)12

;IR. Cl!ARNOFF: That would concludo --c ., 33
s

'

.L. o :ws
-

,
...n..

' I beliovo we have now provided the Board with all j.Wp 94
.y

of the documents that have been nentioned at one time15

or another, c=copt poscibly for uhe decrments that the
16

'

Staff will apparantly introduce. And that would conclude
,7,

our rebuttal testimony in this proceeding.
3,

U Y '' * ' ' '' **

19
'

1.au is parnitted to produce r.dditional direct testimony we
20

would roscrec the right to offer rebuttal'testinony in response
,

.

to that testimony. Other than that, I believe we are concludec
22s

with our raduttal tectimony.
23

DR. JCRDAU: Uith regard to Dr. Goldman's answers
.,
a.4

to one of the questions, he onded up with the statement --
25

,

g ,

__ ._ d
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,

~ .-
W P ', V ~ l .I h' ave trouble referencing it for your benefit, because there

. . - .

. L. -

Ju . ~ ~ 2- are no page numbers -- but he ended up' --
v g t, g , ' . - .

. , ' . . ' . ,

3 MR. CHARNOFF: Perhaps you could identify the7 m
,:. : -

'
- 4 question, Dr. Jordan and we can find it on that basis?g 4

_. m
5 DR. JORDAN: Very well." %.' '

r ,q-
4

*5.
6 The question was: "Dr. Goldman, considering

7 Drs. Gofman and Tamplin's statcmants with respect to the preson :
.,

a AEC standards and based on your examination of the Davis-
'

. g 3csse plant environment and the dose projections therefrom,

- 10 could you ccmcent on the validity of their contentions. "
,

The testimony sccmed clear except when wo got to I
33

s,
,

, the last paragraph. He onded up by saying, "Thus, ono'ai. , . r* 12e

.[ s'n '' '

cannot evaluate the adequacy of Part 20 for radioactivityj 33
. p ., : . ,

Tf.f$ releases from an actual nuclear power plant in terms of any34W 2,
y'

single isotope taken alone at full !DC, which is what Dr.1. E 15

Tamplin appears to do in his cesium calculations. "
16.,

This ccnfused me, because it seemed to me in thatn,
,

G' cas f the cocium calculations, he was surely considor.tng a
13

:, '

' shgh ho@ raan Ga.n, as p say, yx cet wahms

19

it in terms of any single isotope taken alcno or at full
0,,

MFC..

"

, . yould you carc to add additional clarification forn
.

my benefit now on that or at a later time?
23

T1:2 WITNESS: I can attempt to clarify it now,
4

.
: ,

Dr. Jordan.. . , , 25~

. . . - ,
r 4-

.. .y . '
.* 1..

''

,

.I,[



.o t
(g3; . < ;

ty 8 1707
,

.

' ,
;c .

.e i I What I was trying to say, perhaps not too well,
.

' ' 2 in that answer, was that with respect to any nuclear power
.,-3

3 facility in the rac1 world, the relationship of materials
.

.

' -

4 discharged from the plant with respect to each other is

- 5 pretty well established by the physical and chemical characterib-
. _

6 tics of the syncem which is operating. ,

!
7 DR. JORDAN : I understand that.

0 '0HE WITNESS : And that it is physically and chemi-
|
;
t

3 cally, if not in;ocsible, then highly unlikely, th a t one
!
s

m f could ha'ra iny particular isotope without having in nore |
!

|
-

or less nixec propertien to it a nnaber of others. And,
33

- !
therefera, one cannot look at ene exletence or the fraction j12,

:.

'

of IEC at which a single isotope alone exists without con-13
.

' iA. ridering in the real sensa and with a real plant what other.-. g
,

. .

| materialc nurt acccmpany it based on the nature of tDa !g

!
plurt and the proccasic which give rice to the vaster, jg

Sa that one can evaluate certainly any isotopeg
i

frcm the point of view of its own ability to meet its own

EPC in theory and to go through a nn.s.rical calculation which
,9.

-

in fact can be made to chew that if this were to be the
20.

case, then acte other conccquence would follow, as Dr.,
- ~1

f Tamplin did.
- 22 h

i

The cnly thing I was trying to indicate in thic
,

23

anaurr in that with recpect to reactors in general and withg
:r
* Davis-Berse in particular, this is impossible in the real,~S

s

s

4
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" ''
< 1 world. Cesium or any other isotope does not exist alone

2 in a vacuum.
3~.

3 DR. JORDAU: I understand now what you were saying.

*A
4 Houever let me say it this way, that 10 CFR 20 would apply,'

- 5' say, to a cosium processing plant, and would, therefore, in

6 that event perhaps apply to concentrations of cesium in the

7 gaseous effluents from a cesium plant and there would be

8 a single isotope.

9 CHE 'dITNESS : That is correct. Again though let -

to] me add that the MPC by itself is not the constraint on
i-

.diccharge from a plant. There are other sections of 2 art;3

33 20 that require consideratiens other than just the numerical
,J'

33 values in the appendix. These are the other sections that I;y;
_ . ~ > , ~ .

y- f

- | {- T
-

referenced particularly 2106 (e) , which requires considerationg4

of reconcentration and total exposure frcn all sourcas.,3

32. JORDA1;: Very well.33

MR. CHAPliOFF: Pr. Chairman, I don't know whetherg

' this is the right time to do in or perhaps it would be appro-,3

priate for final argument, but I would simply like to offerg

with respec to the specific question asked by Dr. Jordan at
.0
,

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

cc.sium procassing plant , that in this hearing uo are not
_24..

'
') I understand the regulations and the Commission's{'

examining, as;
43,

icnorandum in Calvert Cliffs, we are not conducting a4
;

- gea ral rul -making hearing as to the validity of Part 2025

- -
e
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,
-

,.,s)- r

c~s.g7 ._ . ,1 'indspendent of the plant that we are examining.
- g';+

) % 2 And while I understand Dr. Jordan's question to
'

. y '/ -

f ~ ~ 9; 3 elicit a certain response, I think that there is a legal,

. 1
~

*?~ 4 framework in which this Board has to evaluate the issue as.

:~'
3

a 5 posed by LIFE.-

. . -

~'
6 I would like to go on at length about this at some

.

7 appropriate time and it nay not be now, it may be in final
,

,

8 argument. But I knod we have had a nunber of opportunities
,

where this question has alr$st been touched upon. And I9

to would submit that there is certainly not a clear statemant by,
, ..

y__
33 the Ecard as to how it understands this issue in this

.

, + '
,

i Y 12 hearing. '

, . , .

, .f"

i 9, ,'.r.., *-1 ..
.3 I would submit too that insofar as there are

sf , jfi 34 hints in the transcript as to what the Board's understanding

* ,f*

cy=
. .%

,- :g is,-that in my judg.T.ent the Board is in error in looking a:
.

t

16 this as a Part 20 issue without regard to the issue which is
.

', p the subject of this hearing.

DR. JO EhN: Mr. Charnoff and I have brushed across.* : 18
.c. .

this a time or twc before and I agree that there is somehow, 3 3g

or other some nicunderstanding. And I bclieve, Mr. Chairman,'

20

that it would be well at some time soon to get this mis-21-

turicrstanding cleared up. Whether this is the appropriate. 22

time or not, I don't know.
'

23

CHAIREM SKALLERUP: Therc arc two matters -2,.

<

. involved. One may be the existence of a misunderstanding.25

,

-

y5
'

1'

. ._c_ _

_

,
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1 The other is trying to understand what Dr. Goldman meant.
-

.

And I think thero is nothing wrong in asking that kind of2

- 3
,

quastion.
*

n* 4 MR. CIIARMOFF : No , and I didn ' t obj ect to the*
;

S qucation.-

5 LR. JORDAN: I think I am all right on what Dr. '
,

7 Goldman maint, I now understand that. But Mr. Charnof f

a brings up t'r.c same question we had before, what is under

9 contention.

to IIK. CIIARUOFF: Mc have had this question touched i

..

gi upon a little bit in the transcript and a little bit at

12 bench conference. I would submit chat a careful reading
.

o -

Kb of the Calvert Clif fs mcmorandum is in order to establish what13
.:4 %L
(tihyv 14 it is that we are 1 coking at in this case. And whether this4'

15 is the time to do it, Mrs . Llaicher is not here, so perhaps

16 this is not the right time to do it.

I would simply like to note for the record that37,

this is not an objection to Dr. Jordan's question, it was a
18

helpful question, but in terms of understanding the
3g

issue in this case, that this Board is to look at and that we
20

are to in offect litigate, I would submit to you that the,
ul,

'

fo'e remarks that have been made and that appear on the
s2,

r c rd don't suggest at all thatthe Docrd or perhaps the'

23

ptrties have quite citarly fccused en the extent to which a
74

Part 20 challenge is appropriate in a licensing hearing, as25

.

+

%*
# * g
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,

. . .
r.;

- set forth by the Commission in the Calvert Cliffs proceeding.
N

w. ;
, 2 CHAIRMAN SKALLERUP: Well, it would seem to me,

c

3
. ' - Mr. Charnoff, ~. hat we cught to have the Intervenors

,

-g...
..

4' '
present before we discuss this.

- 5 And secondly, I think on the f ace of it, the time
.

C to discuss it, the appropriate time to discuss it, would be

7 when Mrs. Bleicher, as she suggested this morning in our

8 conferonce , raises questions about burden of proof.. ,

3 I
S liR. CEARNOFF: I don't know that it is related |

10 to burden of proof. But I would agree certainly we cught .

..

11 to argue this out on the record before you when Mrs.
P

12 Eleicher is present. 2ecause I think it is a critical question. -

L 12 and I don''c think we have sharpened this issue at least to

W...,

Tr + :, * y ' 14 the point where we all understand each other's positions
<

' ' ' 15 or tc where wa are all in agreement.

IE CHAIPJIAN SEALLERUP: Apart from whether we Ere in

17 agreement as to what Calvert Cliffc said too. {,, ,

18 MR. CHAPSOFF: I won't comment.>

19 C1'J,IPliAN SKALLERUP : We will take a 10-minute

20 breek.

End f61 (Recess.)
.

22

23

24

0 25

.-

% + Y. 3

d
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DB12' Inl 1 CHAIRMAN SKALLERUP: Will the hearing please come

2 to order..m ,

.

.

- 3 I have been requested to advise the audience that

4 there is a Chrysler outside with plate 6771 C and the lights
'

5 are on.
-

6 Mr. Engelhardt.

7 MR. EUGELHARDT: fir. Chairman, I have two pre-.

8 liminary matters to begin our rabuttal. One deals with a

9 question raised by Dr. Jordan before the luncheon recess with

10 regard to the applicability of a regulation recently published
-

31 by the Comission, published in the Federal Register at

12 Volume 25, page No. 19567.- ,

13 It was published in the issue of the raderal

U '14 Register dated December 24, 1970. I would like to ask

15 Mr. R0bcrt 2edesco, who has bean sucrn and been a witness4

16 in this proceeding, to state the extent to which the applica-

17 tion for the Davis-Besse construction pemit ccmplies with
s

is the provisions of that ancnded regulation.-

is Whereupon,

20 ROBERT TEDESCO

'

21 was recalled as a witnesq on behalf of the applicant and,

'

22 heving been previously duly sworn, uns examined and testified
.

23 as fcllous:

DIRECT EXAMINATION
X::XXX 24 IIR. TEDESCO: Mr. Chairman, our review of the

| .'A
25 Devin-Besse project included those aspects associated with the

s

2
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.

in2 i station emergency plan.'

- 2 To cope with unlikely emergency conditions
<

, affecting on and off-site activities that may occur during3

- 4 the lifetime of the facility. Information in this regard
.

5 was requested fron the applicant in Question 8.1 on February '12,-

1

~

6 1970.

7 The information that we requested was received in

a Amendmant 3 dated April 22, 1970, and appear in Section 12.4.1

. 9 of the PSAR. On December 24, 1970, the Atomic Energy Commis-

10 sion published Appendix E to 10 CFR 50 entitled, " Plans for
,

-

33 Coping with Emergencies." !

12 in this appendix the information that applicants
-

fy(p ' 33 should provide in their application for a license was iden-
?s.

' id '' 14 tified. Our review of the Davis-Bosne project was completec
.

15 on Novcmber 2, 1970, which was the date of our Safety Evclua-
,

9

16 tion. Our cora.ents on this matter are given in Section 10.4
.

17 cf our Safety Evaluation.
.

.

liowever, we have reviewed the information supplied18*

gg by the cpplicant in terms of its applicability to meet the
'

Appendix E. It is our conclusion that the20

,' information provided in Section 12.4.1 of the PSAR satisfies21

22 the intenu ef Appendix E. In this regard, we cite II,

23 of Appendix E, entitled, "?reliminary ScP ty Analysis Report."

''here are listed seven categories. The first24 -

:f 25 category in Title A relates to the organization
A

Mh
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Kyf{ D;;in3 ~ ~ 'y 'for coping with emergencies. This information can be found in
- .. a

' ' w[ = t .-

.

-

'

;,,

4,Wg _ L_ 12.4.1 of the PSAR.r p , _ ,m ' ..
.

, 4 ; >y , e

"f;t
' - 8~

Category B relates to contacts and arrangements
.( 8

4
~4 to be made with state and local cnd federal agencies. This'

~~

' ' . ' . ,- information may be found in Section 12'.4.1 of the PSAR.5
~..

T.1
_

6 Category C relatcc to measures to be taken within
.

. 7 and outside the site. This information may be found in
' s Secticn 12.4.1.1, 12.4.1.2, 12.4.1.3 and 12.4.1.4.

" 8
Category D relates to features of the facility

-

10 to be provided for on-site emergency and transportation to ,

11 off-site arecs. This information is available in Section
xy ,
C' 12 12.4.1.6 of the application.ww.

[ A

M (i.
13 Category E relates to provisions for emergency_'

f'; N/g ' - ,

A 14 treatment and that information is available in Section 12.4.1.6y. .

;I
"~ - 15

, Category F relatet to the training program and

.
16 this infernation is described in Section 12.4.1 of the applica-
17 tion...

.,1 . 18 The last category is Category G and it relates to

-

19 features to assuro the capability for evacuation if necessary

!. 20 and this inforention is centzined in Secticn 12.4.1.2 and 5
.

21 the application...

.

22 CHAIRI'.AN SKALLERUP: Mr. Tedesco, would you please,.

s

~ 23 check the ef.tations you gave against the Transcript when you
'

- 24 receive it tsnight and let us know if there are any changes.
O 25

s - MR. ''EDESCO: Yes, sir,
c,

5
,

, e

% 9

yr 7 [ [e. 2, @

p;{ 5
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A # .m :
'4-M. In4 o 1 ~ CHAIRMAN SKAT.TRRUP :. Thank you.

~

m~;-<.
. Sf . ' a V ~,.

bSN .$h 2 MR. ENGELIIARDT: Mr. Chairman, there is one other
' "

4

y - '
.\.,

'
-

,

'

* $( '
-

c;3 matter that I would like to provido for the record.
,

1 f 4 Earlier today the applicant offered as I believe
i:*y 17

-

L ":M 5 Exhibit 6 a letter from Mr. Packard, Acting Secretary of
.

-6 D fense, to Mr. Davis of the Toledo Edison Company.

~

7 This lotter was transmitted to the Regulatory
*

-

# "

8 Staff ur. der cover of a letter frcn Mr. Carl Galske, Assistants

.

9 to the Secretary of Defense for Atomic Energy,
s . , .

3, to To complete the circuit and to assure that the
,

~.

'

it record ic clear that the ATemic Energy Commission has
.

$ '
,.

"
It received a ecpy of this letter from Mr. Packard directly from

A.9Q;;4
_ -

I.. 9 .-1 +'f
,

13' the Department of Defense, I would like to offer the trans-
x .:s -

,

4tM,.ph.f ' 14 'mittal letter as Staff Exhibit 3.
y7 -

,v

3 '.c u- -

^

I identified thic transmittal letter as a letter15
,

16 dated.19 January 1971 addressed to Dr. Peter A. Morris,

2 17 Director, Division of Reactor Licensing, signed by Carl Walske,
. , ,

38 Assistant to the Secretary of Defense, Atomic Energy.
9 4@

{, gg MR. CIIARNOFF : Would it be well to have that,

,

| o lettor recd into the Transcript, Mr. Chairman, in light of

,'- _ gg . the fact that the Secretary Packard letter was road into

. . .

22 tlm record?

.g3 CI: AIRMAN S3LLERU2: Yes,

end 12 24 IG. EUGELHARDT: I will ask Mr. Tedesco to road
f~ - #13

2 .'' '
;

'

25- that letter. We have cafficient' copies to provide for all
,. :

_ ||
;

-

.

O

V ,1 $
,

- 1
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IO 5 parties and to the Board.

^ 2
CHAIRMAN SKALLEEUP:: Mould you distribute themt

' 3
first, please?

^

4-

!!R. TEDESCO: 'The letter is dated 19 January, 1971
'

< ,

'

-

5 from the Office of the Secretary of Defense , Washington, D. C.,

6 20301. The letter is to Dr. Peter A. Morris, the Director,

Divisicns of Re[ctor Licenair:g, U. S. Atcmic Energy Commission,
7

a Cashington, D. C., 20345.

9
' Dear Dr. Morris:

10 1:uring the recent public hearings concerning the
..

I

11 prcposed Davis-Besse Nuclear Power Station, several questions

Y; n 12 arosa with regard to the control of military aircraft on

YNi - 13 training flights originaring at Lockbourne Air Force Base,
a

"[ : -
* 14 Chio. On January 14,1971, 2:r. Packard, Deputy Secretary of,

.

15 Defense, Urote tc Mr. Davis, President of the Toledo Edison,.

-

"' 16 Company, confirming the Dapartment of Defense's awareness of
;

87 the plans for the constructicn and ocpration of the Davis-Eecse.,
,

i* - ,3 18
_

facility as well as the operational constraints now in effect'

%

19 I for Air Force training flights in the vicinity of the proposed

_: 20 nuc1 car plant site. I cm forwarding as an enclosure a copy

- 21 of Mr. Packard's letter for your information.

22 Sincerely,
_

23 /s/ Carl Walske
24

,
Carl Walcke! .

25 Assistant to the Secretary,

of Defense (Atomic Energy)''
.c

* s
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I'h.k.'1$67 ~t- CHAIRMAN SKALLERUP: It is so ordered as Staff
. ,

.
*

. _ -

'2 Exhibit 3.
, .b

S. -
. c;7 7 ;, w ,- -,- ,

u,

['
~ 3 (The document referred to was

, ;

' M3 _. 4
' '

marked Staff Exhibit No. 3 for
v ,1 r. -1

a ,
i _] s - +

y ;c 5.".w , - identification and received in
o

6
.

( evidence.)-

XXXXX 7 MR. ENGELHARDT: Mr. Chairman, I would like to

B call at our first rebuttal witness, Mr - Lester Rogers.
.

'

'9
'

Uc has not previously been sworn and I would ask<

,

h 10 you to administer the oath. ,

-
.,.

1 Uhereupon,

. $, # 12 LESTER ROGERS
'

72 g c . ,

p-

gg 13 was called as a witness on behalf of the Atomic Energy
- _ ,.

n. v ,

TT."i("|' , ' ~ 14 Ccmmission and, having been first duly sworn, was examined
~

, 15 i and testified as follows:
.

XXXXX 15 DIRECT EXAFINATION-

-

~

17 BY MR. ENGELHARDT:..

s

. ,
18 0 lir. Rogers, would you please state your name,.. , -

'

! your address, and give a summary of your present responsibilities19

c. . 20 and your educational and professional qualifications?
.;.

:$''

21 A My nane is Lester Rogers. My address is-

.

;. 22 U. S. Atomic Energy Commissicn, Bethesday, l'aryland. I am

.

23 Director, Division of Radiolcgical and Environmental Protection,
l

, . 24 U. S. Atomic Energy Comnissicn.
,n
f <j
'#

25 In this position I am responsible for the developmenc~

'

.- ,

' ..

# : - -
yp

'
4E .. ** d

f-
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' ' '
,

} i.c f regulations designed to limit exposures of workers and
: .. . n

.~ , -

-
. :

.. ~,

eMD; . Q .the general public to radiation from materials and activities

9 g $ , 3,
. ;c

,.[ * ^ . licensed by the Atomic Energy Commission and for th? implemen-
'

( )s ..

.h'/ ,.L .- tation of ~ those requirements of the National Environmental4

a

? h[ - Policy Act of 1969 directed to the preparation of environmental:5
C-
,

6 statements required for AEC licensed activities.'

E .- ,- - 7 I hold a bachelor of science degree in chemistry
.

8 and mathematics from the University of Southern Mississippi,
>

,

8
J- ' gradua~te level studics include completion of a one-year

80
_

_ Mational Research Council fellowship in radiological physics *
.

P

[. . . ( health physics) at Oak Ridge National Laboratory and courses13

_r .

Mi 12 in physical chemistry and mathematics at Tulane University and
; q ;c ,

'

#q [ the University o'f Tennessee, respectively. I am a certified
'33

,

cylgp :
T ~1 health physicist, 5merican Ecard of Health Physics, 1960.14

+

.

15 I am a member of Committee 4, International

- -
16 Commission on Radiological Protection. I am also a member of

17
,

the Technical Electronic Product Radiation Safety Standards.

"; " ^ 18 Committee, Department of Health, Education and Welfare.
:4:

193 My professional experience totals 20 years. This

20 experience includes one year on the faculty of Ohio State
.s

21 University as Superintendent, Office of Radiation Safety;.. -

22; two years as Chief, Health Physics and Safety Division, U. S.,

.

23 Arny Chenical Conter, Edgewesd, Maryland; and 17 years in

24 radiation protection programs with the Atomic Energy Commission.
.O.~

25 Thirtoon years of this experience has been with the
),

q, '

,[ $

.=<. .i., ., . . , . . .
-
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3-g. In8 ,l AEC Regulatory Program in the development of radiation pro-
.

- 2 toction standards. Experience in the Atomic Energy Commission
,.

:r ,

cf. 3 includes positions as Chief, Licensing Branch, Isotopes

/ Division, Oak Ridge, Tennessee; Assistant Director for
.

- 5 Materials Standards, Division of Licensing and Regulation;

6 U. S. AEC Scientific Representative for South America, Buenos,
-

7 Aires, Argentina; Deputy Director, Division of Radiation

8 Protection Standards, U. S. AEC, Washington, D. C.; Director,

9- Division of Radiological and Environmental Protection ( fornerlb
Y
l

to - the Division of Radiction Prctoction Standards). l
I..

ig I have previously served as Chairnan of the Federal

12 Interagency Committee on Regulations for Transport of Radio-,

&[f 13 active Matcrials; as a ncmber of Subcommittee 10, Mational
: .

'd, = s

Council on Radiation Protection and Measurements; consultant
.

o f^ 14
f

15 to the International Atomic Enorgy Agency (IAEA) on Toxicity

16 Classifications for Radionuclides; and U. S. rep re sentative

17 on IA2A pancis to develop regulations for the safe transport

of radioactive materials,
18-"

19 0 Mr. Rogers, are ycu familiar with the allegations
.t

|

20 of LIFE with respect to the inadequacies of 10 CFR Part 20?*

A 1.*c s .21

22 O Are you also familiar with th2 testimony of

].

23 Dr. Sternglass and Dr. Tamplin at this hearing concerning the

g4 deficiencies as they see it c f 10 CFR Part 20 limits.

25 A Yes, I cn familiar with it.

-



'.,p.p .. pas
_

.: . 3 2-. : ... -.

g g e w$ tf. M E
'

.
' ~

17201 ..

-

2 . .

4 h :c. -: _ .

>

-"
. .

~'

u;;2,1 p : 9 s
~

- s.

f;M ,-In ,. Would you please di'scuss the basis for the Atomic- I O
,e a.,: ., . i

y
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, , , , .+;

,.? . * 3 relate to radioactive releases and how U.ese regulations are

'.? - 4' applied to control releas'es of radioactivity from nuclear
'

s2
' .

J 5-

power reactors during normal operations to assure the public
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DR 14' I MR. ROGERS: The construction and operation of

~

2 nuclear power plants in the United States is carried
.

. '3 out under a cceprehensive Federal program of licensing and
^'

; 4 regulation adninistered by the Atomic Energy Commission. The

;,j 5 progran is decigned to protect health and safety from exposure

6 to icniring radiation that may result from radicactivity

'

7 caching the environment either from accidental releases

8 or in ef fluents relcaucd during the normal operation of

s nuclear facilitier. This testinony is limited to a dis-

10 cussion of rcgulations that apply to the controlled release
''

..

51 of radioactivity in air and water.

'

12 the regulatory framewcrk for centrolling levels

%; - 13 of radicactivity in efflucnts from nuclear power plants is
;

.- .. ,

[^ 14 set out in the Commission's regulations Part 20 and Part 50

15 published undcr Title 10 of the Code of Federal Ecgulations.
'

16 Part 20, " Standards for Protection Against Radiation,"
.

|7 sots the general standards for protecticn against radiation,,

is including limits on levels of radioactivity released to the,

cnvircnment.19

20 Part 50, " Licensing of Production and Utilization

21 Facilitice," establishes general design, conctruction, and

.

. 22 cptrating requirenan ts for nucicar power plants and other nuclear
|

^

23 | facilities. It cico sc c forth requirements for obtaining
!

24 a permit to construct and a license to operate a nuclear

25 Power plant. Each of these regulations, their interrelation-

- ship in cont. rolling'relcases of radioactivity to the environ-
I ',

* '
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. 1 ment, and their implemention in the licensing process will

7, -

~_ 2 be discussed.
:
~ "

. First I would like to discuss the basis of the AEC3

.
4 Regulatory standards. An understanding of the integrity of-

.

the system within which radiation protection standards5

E have been developed is fundanantal to an understanding and

7 evaluation of the validity of the standards. The formal procec ur

e and scientific bases for developing and establishing standards

9 for protection against ionising radiation art among the

10 most ccmprohansive of any applied to environmental stresses.,
-

11 The scientific inIormation required in radiation

.
12 protection standards setting activities is developed

g . 13 through investigations and analyses by the medical and
, .a e :- 34 scientific communities throughout the world .ind provides the

15 basis for racommandaticns by vrious standards setting bodies.

16 The National Academy of Sciences in the United

.
17 States, the Medical Research Council in the United Kingdom,

and the United Nations Scientific Committee on the Effects of,18.

^

Atomic Radiation have played a'particularly outstanding39

20 role in evaluating the available data on biological effects

21 and estimating risks from exposure to ionizing radiation. These

i
22 bodies have issued cenprehent:ivo reports on the biological effc ct:

*

23 : of ionising radiation that form, in large part, the scientific
|

24 ba:3is for the standards.

i 25 The general radiation prctection standards,
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r a" s ? 3 . [ - 1 applicable to all licensed activities, set forth in
.

ma -
' '

, .; . -(' ~ ,D~ 2
'

N;[7M Part 20 were first published as an effective regulation in.m

-

['' F 3 1957. At t'se outset the Part 20 regulation was based on;
-(

* b! -
.

4 the recommendations of'the National Council on Radiation: ;'< .

..

5 Protection and Measurements (NCRP) and the International, e" ,

,

x ,

|^ 6 Commission on Radiological Protection (ICRP).'

.

7 Since 1959 official guidance for control

~

8 of exposuren to radiation ha been provided t'o
'

3 Federal agencics thrcugh racc amendations of the Fed 3ral
" '

to Radiation Council ~ (FRC) , established in 1959. The FRC is ,

'

directed to advise the President". . .withrespect to radiaticn33

.e ,

i. 12 . matters, directly or indirectly affecting health, includinggm,
s[Iji[k guidance for all Federal agencies in the formulation of33

: * pi . ,

[k.N . 34 radiation standards...". The basic rocommendations of the, .M

15 PRC, NCRP ar.d ICRP are mutually compatible.
'

The Fedoral Radiation Council recommends a radiationis
-

protection guide of 0.5 rem per year for whole body exposure37

#$ 18 of individual members of the public. For the total popu-w -

latio'n, it is recommended that the average genetically signifi-39
.

20 cant exposure should not exceed 5 rems in 30 years or an
#

21 average annual exposure of 173 millirems per year.

3 For purposes of controlling levels of radioactivity
~

-

in the environment, the Feder.il Radiation Council provides that,23

24 as an cparational technique, where it is impractical to
V-

25 detarmine individual radiation doses, exposures will be

o s considered to meet radiation protection guides, if the
,

' ..
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rms14. I estimated average doses to a suitable sample of the

2
71 exposed population do not exceed one-third of the radiation

S.; ,
.

protection guides applicable to individual members of the' 3.-

e ,

ti' - 4
|

public or 170 millirems per year for whole body exposure.'

.

5 The PRC guides are not intended to apply to radiation exposure-
.

,

,' 6 resulting from natural background or the purposeful exposure

7 of patients by practitioners of the healing arts.

S In discussing these ste.ndards, it is helpful to'
'

9 compare tham with radiation exposures that us all incur frcm

to natural background radiation. Such a comparison appears ,

*

. ..

tj in Exhibit 1.
.

12 MR. ENGELHARDT: IIr. Chairman, we have three

t i G ~~ 13 exhibits cppanded to this tactimony. I uould propose tobu;
[ 14 defer the offer of these exhibits until the witness has+'

-

15 completed his presentation of the tectimony, unless the
_

16 Board would find it more convenient for the record if

| 17 we identified and of fered those exhibits as they are identified.

. is in the testimony,

CHAIRLIAN SKALLERUP: The Board will go off the19

re:ord.20
.

(Discussion off the record.)21

22 CUAIPlUli SEA ~LERUP: On the record.

23 THE WITNESS: In addition to the numerical guidance~

24 on dosc limits, ICRP, NCEP and FRC havs generally recommended

0~ 25 that exposure to radiation bokept 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 disproportionatey
_.

(,s A 2 share of the total." ~ -

% ,. .
; , h ' *1 -

3m s The ICRP and NCRP have published tables of recommended
q.-f::
,wvj . [ 4 maximum permissible concentrations of radionuclides in air

:,

-Hy 5 and water. These concentrations are estimated to be the
-

6 highest concentrations of the respective radicnuclides which

7 may be permitted in air or water used continuously by a
.

_
" standard" man witho_ut resulting in a radiation dose that*

8

'9 would exceed a maximum permissible occupational dose. For

to application to individual members of the general public -

. ..

.
these limits are reduced by a factor of 10. In its Report1

I, . f
T2 Nol 1, the Federal Radiation Council recommended tht

4
.

I.4' -13 concentration guides then in use by Federal agencies, i.e.,
s, : .

- 94 ~~ 14 the maximum permissible concentrations published by the
g. .

15 ICRP or NCF2, be used on an interim basis.
!

-
,
, i

'16 In its Raport No. 2, the FRC included specific l
2

,

'
~

-
17 guidance for a::posures of the general public to strontium-89,

.

|
*

_ ,; is strontium-90, iodine-131, and the radium-226 that |
m . . , |

,', jg differed frca the than currer.t recommendations of the ICRP

20 and NCRP. Subsequent modifications of ICRP and NCRP limits

- 21 have -eliminated como of these differences.
*

.

22 Those are the basic guidelines within which the
.

AEC regulations to control releasos Of radioactivity to the23

|

. 2.s environment have been formulcted. !
. j

'

' '5 It is noted that under the President's Reorgani-
x ,

Vh

't
*

.

h

I h. 1. *

' :':& ; ' *
1

,
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P5msi6 '. f L1 zation Plan No. 3' which became effective on December 2,l
'

g ;)f^a y ,
r

[ 12 - 't 1970, the functions of the FRC were transferred to the
wy. . -

,
sa , .. a _

. ,
~ 'C^- ~3 new Environmental Protection Agency. Also transferred to

.;.s.

4 EPA is that part of the AEC's authority, as administered by-
m

,

.;.+
'~

' '

-

5 its Division of Radiation Protection Standards, to develop and
:.

'

siat generally applicable environmental radiation standards6

7 for the protection of the general environment. The AEC
.

a continues to have the responsibility for the implementation
,

. s and enforcement through its licansing and regulatory authoritym. .

.s
30 of the radiation standards developed by EPA.

,

..
,

11 N u I would like to discuss the Part 20 provisions

j on releases of radioactivity in effluents. The objectives12
.wy;

,
. 13 of'the ccamission's regulatory program as related to the

_ ,
_

2 %e
'

34 _to the protection of the environment from releases of

c 15 radioactivity in effluents from the normal operation of"

.
16 nuclear facilities are:

-
.

,. 7,- y 37 (1) to limit releases of radioactivity to the
,

W 18 envircament from each nuclear facility or other licensed
b> . y?; ,

~

activity so that exposures of the general public to ioniz-33
,

.ing radiation frem the cumulative effects of all licensed20

utonic energy activities, when added to exposures from21,

,

W

ther sources, are not Likely to e:cesed radiation pro-22

23 tection guides recommenced by the FRC and approved by

the President;24

-

25 (2) to provide reasonable assurance that levels

>.' ,

'h
,t.

-

-

.. ,_
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,; 9 ,'t- J of radioactivity added to the environment a e well
y;_, .

' v1r%g..:m+ ' ' below levels that could result in perceptible adverse
--

*c'
3

'
' effects on the ecology of the environment; and -

,

4 .

(3) to provido reasonable assurance that appropriatet
, ,

'
~5

% efforts are made to keep releases of radioactive materials,

6 in effluents to unrestricted areas as far below

7
limits specified in the regulations as practicable.

<,

[ 8
For purposes of regulations, the AEC has considered

8
f it impractical to impose legal limits on licensees expressed

10 as dose to individuals in the population or to population <

z . ,. .
Il ' groups. Rather, regulatory equirements are formulated as

@
Qy limits on concentrations and/or quantities of radioactivity12

13 in~ air and water effluents released to the environment. The

* j;;ff^.r - ^ 14 -
'

:w -

requirements are-designed to provide reasonable assurance ?

> ;

"y 15 that resultant expecures of individual members of the public
i

16 gancrally and of the population as a whole from nuclear,

'

,

17 activities from all 'important pathways of exposure are well.

2 4,. ,,. , within recommended radiation protection guides.la
,

19 Appendix B to Part 20 regulations lists, for approri-

y -
mately 250 radionuclides, limits on concentrations20

!'' 21 in . air and water which, with few exceptions, are one-.

.

tenth of the most restrictive maximum permissible concentratior s22

23' for a 168-hour week licted in ICRP Publication 2. Concen-

: . . . 24 trations listad for strontium-89, strontium-90,
I h~ ,! : -

- 25 radium-226, and various radionuclides of iodine are
,O

, s.

,l- { 'gY -

[[A k , , ~ ,

,y .

.V- v
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derived from recommendations of the FRC contained in its. ,

e %

q w, . ' ~ *
. .) .\"' * Report No. 2. Where there is a mixture of radionuclides

a
. *. 3' ''

i in effluent air or water, the sum of the respective ratios of
,3 ,

*

'\ ;. #M. actual concentration to concentration limit must not exceed
-r

'

[_ .
-

unity.5
'

. . <

' 6 Conccntration limits specified in the Part 20
'

7 regulation are applicable to average concentrations in
J
" 8

, air or water as released to the environment; that is, at
.

8 the boundary of the area to which access is controlled by the-

10 licensee for purposes of protection of individuals from '

. 11 exposure to radiation and rad.ioactive materials. Concen-
e

,? 12
'

trations may be averaged over a period of tima not greater
%;..s

#g,1 13 than one year. Average concentrations to which individual
:y., + .-
^ %| 14 menbers of the public may be expoced are substantially less..

15 :n practice, typot and quantities of radioactive

2. 15
,

materials released and dilution in the environment are
17 such that resultant radiation doses to the most highly,

'' 5 18 exposed individuals are small fractions of applicable

'19 radiation protection buides, and average exposures of
.

20 population groups are much lcwor.
.s

'

. 21 The radiation dose limits recommended by the ICRP

22 and NCRP and the radiation protection guides established |
.

23 by the Federal Radiation Council apply to total exposures to
.

24 all sourcas of radiation except natural background and medical

h(v 25 procedures. The limits applied by the AEC under the provisions:

L,'
, \

: ,,
___
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.of Partc20, to concentrations 'of radioactivity in
-s 1 . .-

]'

I SW 2
|dW? effluents make it improbable ~that radia' tion doses

?: ;-g , .
,

4.~- ~%- 3
Auf to the public from such radioactivity will' exceed small fractions

~hs 4
+ -;f 7 ' of limits applicable to total exposures from all sources of

. - a

5<
. , - <-

iriterest. It is necessary, however, for the AEC and other
'

, ,

-. g

.
6 regulato.m./ agencies to keep in mind the possibility that
7 some ccmbination of separately regulated sources of exposure. ,

,y
8~

might result in total doses in excess of r.hese limits.
_

'

9
This possibility is of especial concern in the

10 regulation of nuclear facilities (e.g. , uranium processing
|

'

;. .
,

~

11- mills, reactor fuel chemical reprocessing plants and nuclear
12h'qyf power plants) wjich may rolease large volumes of air or water

. .

13L Q containing a mixture of radionuclides. In such cases
sf?Mg@ g4

.the total quantity of each type of radionuclido released mayfKc
. .

,
.

341
, 4 ', . , ' 15p. _ be more critical with respect to limiting exposures of the

public than arc concentrations in effluent air and water.
*

,

.17en 14i .;
,

.

,, Sf 'd
~

* ' ,?%: .' . ,, 'S
.%

-

'

. , ' 19

'

20
_

4

21

. *

22
~ .

o.

23

.
24

,, -

~ 9[ ^25 ,

s
*

4

j - % y

M
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'Part 20 clearly recognizes this concern in pro-

'

-

1 - , - , _
-

24 . =-
.

/Cp , 2 . viding that, in addition to' limitiing concentrations ins

,as7-
146*"? ; ,

3 c;.._ .3 effluent streams, the Commission may limi t total quantities
fy .

%.94:~ .
of radioactive materials released in effluents during a speci-4

,

n .

5 fled period of time if it appears that in any situation the,7 q ,

6 daily intake of radicactive natorial frcm all pathways of'

7 exposure (air, food and water) , by a suitable sample of an
,

s exposed population group, averaged over a period not excaeding'

.

9 one year w cld otherwise exceed the daily intake resulting

~, 10 from continuous exposure to air or water containing one-third
u ,

It the concentraticn of radioactive material specified as limits
. J i:,,' . in the regulations. In effect, this provision would limit the: 12-

c .<n -

we,4 c.,

]4 13 dose to the critical organ of the suitable sample of an
.>.,

i .x 14 exposed population group fron all scurces of c::posure to

, 15 one-third t'le dose limit for individuals in the population
.

-
16 recommended by the FRC, NCRP and ICRP.

A
37 It is intended thnt this provision of the regulation,

ja lie implemented in the licensing process if it appears

19 likely that sufficiently large quantity of radioactivity will
|' ,,

I

go be released that e::posures to people offsite will be a

- 21 significant fraction of radiation protection guides. In

'

such cases, it would be necessary to make an assessment of22.
~

the types a.2d quantities of radionuclides released, their23
. .

2.t chemical and physical behavior in the environment, including

; 25 biological concentration factors, important pathways to

,

k .- . 6 4
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f|j_ft,; - humans, population groups likely to be exposed and predict * .

.
-

I

.j( 2 doses to such groups. Quantity limits based on such ay+ m
s:.
"I 3 study would then be derived so that actual exposures to the

'

., ,3 ,
public from all pathways would be well within radiation4

<
,

,

5 protection guides.-

2
-,

5 Por scme nuclear activities it may not be practicabla
.

"
- 7 to comply with the concentration limits at the point of

-

release fren a restricted area as'specified in the regulation.- a
.

9 The regulation provides for Commission approval of concen-

}- to tration limits higher than these specified in the regulation ,

, g, on a case-by-case basis provided the applicant demonstrates

; 12 that he has made a recsonable effort to minimize the"

- -,

' ' ' ~

radioactivity contained in effluents to unrestricted areas
'

13; -
,

4;;ri , a : .

and that exposures of individuals and of a suitable sample ofrg g!- 14
_p. ,

,

exposed population groups do not exceed the c::posure criteria15

16 specified in the regulation.
3

.

, , , - g7 In administering the regulatory program, the

[y, Commission also subscribes to the general principle that,33s ,-

uithin radiation protection guides, radiation exposures to39

the public should be kept as low as practicable. This general
-

20
A

' ~
prin iple has been a central one in the field of radiation

21

'

pr tection and the nuclear industry for many years. D:perience22

23 shows thct licensecs have generally kept exposures to

24 radiation and releases of radiocctivity in effluents to

levels that are well below Part 20 limits.'

25

7,, .

>

i
1

. |
'

o ..t1
_ . . , -v < . , . . .

- ':.._.2_. _ I.
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T@@ -1 The Commission published on December 3, 1970, -~g + /
x , <,. .

. .

,
. 2 amandments to Part 20 that' e:: presses in the regulation the.

;t . : n n -

Jg't 3 intent that conuistent with PRC guidance all AEC licensees

: 4e should make every reasonable effort to maintain radiation

%
5 eWposures, and releases of radioactive materials in effluents.

,

6 to unrestri'cted areas, as far below the limits specified in

~

.7 Part 20 as practicable. I uill later discuss amendmonts
.

<.

a to Part 50 that were published at the same time to improve

g the regulatory framework to further assure that radioactivity.

to in efflusnt releases fro % nuclear power reactors are'

,

i; : maintained as low as practicchlo.

12 The implementation of this general principle will-

..4... .

y/ L- 33 help to assure that any one class of activity does not-

#

gd-[ ' ' , ~ ' y contribute a disproportionate share of total exposure to them.,.
.p.'

< .15 public and the cumulative effects of all sources of exposures
s1

ts will remain well within radiction protection guides.
. .

- 37 _ Now I would like to speak more specifically to
..

the application of Part 20 and Part 50in the licensing ofg
a.

nuclear power plants.

a scussed We Part 20 general standaMs20'

for the control of radioactivity in effluents released to,

,

the environnent from nuclear facilities. I would now like to
'

22
.

dhcuss nore specifically how these standards are applied'

23
s

in the licensing process for nuclear power plantsg .

25 The Part 50 regulation requires a utility to apply

>
,

<-

.y ?; ,

-q(' d,, -
'

)
= .1...
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..
~ I to the CommAssion for a permit to construct and for a license.- -

q 2 to operate a nuclear facility. Prior to issuance of a
,

4

3 construction permit, the applicant is required to provide

4 . detailed information concerning the proposed site including

5 population distribution near the site, meteorology, hydrology, I,

6 and special environmental conditions. For liquid effluents

7 the information includes an analysis of surfaco drainage,

8 dilution provided in bodies cf water, water usage and possible
.

S reconcentration of radionuclides in aquatic life that may be

10 an important pathway to exposure of people. For gaseous .

.-

11 offluents information is provided on such f actors as wind

12 speed, wind direction and persistence, severe weather condi-
:w ac

( ;' 13 tions and topographic features. Information on the design

c' j:co k. 14 and operation of radioactive waste treatment and fission

1
. 15 product removal systems is also provided. Preoperational |

|
16 and opGrational monitoring programs for both onsite and |

17 offsite are described in dotsil to demonstrato that reliable;

18 data will be developed on any increase in environmental-
,

..:..

39 levels of radioactivity. This ifnormation is provided to

20 dancastrato that radioactive material from both accidental

21 and normal releases can be centrolled.

''he proposed site is evaluated by the regulatory-

22 ..

)
23 Staf f no ascertain its nuitability for a specific nuclear

"'

24 pover station. As a practical matter the suitability of a

25 site for a particular reactor is governed primarily by

-

%
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,

a9.i I primarily by considerations related to accidental releases.~ ~f ''

n:
! -

fn 2 The waste treatment technology available for controllings

.,y s

- 3 planned routine releases is capable of limiting the quantities

-c 4 of radioactivity to such low levels that such releases arem.;

-

5 not an important f actor in site selection. However, the

.

6 detailed environmental data developed are useful for evaluatinc

7 the consequences of either accidental or normal releases of-

_

a radioactivity.

'

3 The information on environmental paramenters and

to the design of the waste treatment system submitted by the
..

applicant is analyzed and in many areas independent calculations,11

~

based on cc.nservative models, are performed to verify the12
.

'

validity of the applicant's conclusions... .

33c. ,

c l~$'/ The expertise of other Federal' agencies in suchg
,

fields as meteorology, hydro.iogy, and ecology is brought15

to bear in the safety revicun. The U. S. Fish and Wildlife16

Service re commendations are requested on potential radiologica:37

effe s n aquatic life and uildlife, the technical'
- la

capabilities of the U. S. Geological Survey is regularly

used uith respect to the hydrological aspects of the site,

and of the U. S. Weather Bureau with respect to meteorology.

Ex'perts fro.n AEC national laboratories, universities and
22

k private organizaticns are routinely consulted on special

problems. The design of the reactor and environmental
4

() aspects of its operation are also reviewed by the independent
2a_

i

6

% .
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- I statutory Advisory Committee on Reactor Safeguards.
'

,

'

. 2 Now I would like to discuss the derivation of
b i'

'

"'
3 limits on radioactive material in liquid and gaseous

4 effluents.-;
5

5 In licensing the operation of a nuclear power-

'

e plant, an upper operating limit is octablished in the license

7 cn concentrations or quantities of radicactive material in
..

8 liquid and gassous effluents.

'
s lihereseveral nuclear powcr reactors or other

to nuclear facilities are located on a single site, the combined
-

'
3 releaves of radioactivity frca normal operations from all

.

n.. 12 facilities at that site may not exceed Part 20 limits ~ or
"

;~ .

13 facility license conditions impelementing these limits.p-
[f{h?, 14 This means that for gaseous releases the cumulative

.

15 total releaae limit cetablished for the site would be the-

16 same regardless of the number of reactors located on the site

17 (i.e. , as the number of f acilities at the site increases,
,

..

18 the internal limits on the several facilities are adjusted,

so that the total release limit for the site is not exceeded).19

The Part 20 limits on concentrations of radionuclides in20,

liquid offluents released frcm the site are also the sameg

r gardless of the number of reactors on a site.
22

23 want to emphasize that the release limits

stablished in the license as technical specifications are24

) Upper limits beyond which the reactor is not allowed to25

: .
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I.' ( operate. The Part 50 regulation as amendet. effective

2 January 2, 1971 provides, ancag other thinga, that in order

3
,

to keep releases of radioactive materials to unrestricted

a
~

4 areas during normal reactor cperations, including expecteds. -

'. 5 operational occurrences, as low as practicable, each license

6 authorizing operation of a nuclear power reactor will include

7 technical specifications requiring that operating procedures

8 for the con rol of effluents be Established and followed and

9 that equipnent installedin the radioactive waste system be

to maintained and used. The technical specifications will also,
-

g require the submission cf a report to the Commission every

~

sin (6) mon:hs specifying the quantity of each of the principal12

-

i3 radionuclides released to unrestricted areas in liquid and, i ' ,,
,

: ,. >

' ' j} '-

34 gasecus effluonts during the previous six (6) months of

15 operation, and such other indcrmation as may be required by

th2 Commission to estimate maximum potential annual radiation16

,7 doses to the public resulting from effluent releases. If,

quantities of radioactive materials released during the18

reporting period are significantly above design objectives,,g

tha report shall cover this specifically. On the basis of,

. .0

such reports and any additional information the Commission
21

ay btain from the licansee or others, the Commission may22
I

"

I from time to timo require the licensee to take such action,3.

as the Commission dcens appropriate.24 -

:D |
i In establishing and implementing the operating25

' x
'
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I
'. procedures, the licensee shall be guided by the following

2 considerations: Experience with the design, construction

3
,

and operation of nuclear pcwer reactors indicates that com-

!

i d pliance with the technical specifications described above
_

'

5 will koop average annual releases of radioactive material- -

6 in ef fluents at small percentages of the lbnits specified

7 in Part 20 and the operating license. At the s ame tima , the
.

e licensen is permitted the flexibility of operaticn, compatible

9 with considerations of health and safety, to assure that thes

to public _s provided a depsndable source of power even under
,

..

33 . unusual operating conditions which may temporcrily result in
I

\

12 releases higher than such small percentages, but still
.

13 well within the limits cpecified in Part 20 and the operating

;~ 14 licensc. It is expected that in using this operational

15 flexibility under unusual operating conditions, the licensee

se will exert his best efforts to keep levels of radioactive

g mchcrial in effluents as 1,w as practicable.
,

I
Specifically as related to noble gases, external |

'

18 ,

1

exposure from gaseous releases is due almost entirely to jg

isotopes cf the noble gases of xenon and krypton. In deriving.

20

the release rate limits, " annual average site meteorology"g

based on size data is determined and a total dilution factor22

4'' is derived from the meteorology, topography, stack air flow23

and elevation and site boundcry distance. The release rateg4

25 is derived so as to limit the annual average exposure rate

- .
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' +-
1 at the sito boundary or at the point of maximum g2 ound level

^

2 exposure offsite (whichever is more restrictive) to not more,

3 than 500 millirems per year from external radiation. This.

i 4 means that if the reactor were releasing radioactive gases
.,

'
'

5 at the limit, an individual present outdoors on the site

6 bo'Indary or other point of highest expecure rata offsite
f

7 24 hours a day, 365 days a year is not likely to receive an

a external whole body exposure in excess of 500 millirems per

9 year.

10 : uclear power reactor wasto treatment systems are ,
-

j3 designed to lirit releason of radioactivity in effluents

12 to small porcentages of AEC limits. It is not expected that
,

... .-

'5;. '. ' - 13 actual rolcasos will approach the upper limits during normal
Q :,
r l$ ~14 operations. Ilowever, it is of interest to examine theorot3 cal

15 estimates of the potential annual average radiation dose that
-

is tha population living in the vicinity of nuclear pouer plants

37 could receive if the plants did release noble gases at the,

limit.
- 18

39
. Theoretical values of the dose from zero altitude

i

relcanes of bata-emitting isotopes typical of pressuriacd20

water reactors (PUR) and 100-meter stack releases of gamma-21

caitting isotcpos typical of boiling water reacters (SWR)y

9
normalized for a dose rate of 500 millirems por year at a23 ,

1

|g4 site boundary distance of 500 meters (.21 milos) are

c-
.

shown in Exhibit II. The dose rates shown are for outdoors. |25

i
|.

|



.
-

m,. a.
E a- ' 1739e ,' ty 10

'

I- Gamma dose rates indoors would be less perhaps by a factor of
f

2 two depending on the shielding properties of the building.

3 Th2 dose rates become smaller with increasing distance from,

'

- - 4 the source. At a distance of 15 miles the theoretical dose'

'

5 ratos would be about 2.3 millirems per year for a BWR and

6 about 1 milliram par year for a Fh'R. At distances beyond 30

7 miles and 20 miles, rcSpectively, the dose rates would be
.

a lecc than 1 millirem por year.

e Tha theoretical average nnnual dose to the

to populatica living in the vicinity of these power plants, if ,

..

11 nobic gases were releaced at the limit, are functions of tne

12 population distributien with respect to the wind direction

13 frequency distribution: and the distance from th.i emitting
. C)'.g .-

14 point from the site boundary where the controlling doser
,

15 rate of 300 nilliroms per year exists (dose rates at other

lo' cations on the site boundary would be equal to or less than16

,7 500 millirons per year). Using realistic population distribu-,

tions and wind direction frec;uencies for 13 different power18. . ,
a

.

reactor sites , the theoreticL1 average population dose rate19

f r the whole population included within a circle wath a20

radius of 50 miles of these plants would be approximately 1-

21
,.

.

Ui~li#8" EU# Y**#*22

O'
A'ctucl perating experience for theirteen (13) nucle n23 .

24 p u r planta in 1965 is shown in Exhibit III. This experience
.

' '

25 shows that eight (S) of the plants released less than 0.1

'
,

$
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' i;*

' '8 , * '
1 percent of the limit; three (3) plants released 1 percent,

,

;-. . , - ,

.
'

A';.4.
2 (1%) or less of the limit; one (1) plant released 3.6.. :

a: . . . s.; .,
,

, ,
. , ..s.

'

3
, ,

percent of the limit; and one (1) plant released 31 percent' "

-

.
4 of the limit. It is estimated that average exposures to

. . ., . . .

;
- 5 the total population living within a radius of 50 miles of

6 these plants were less than one-one hundredth (0. 01) of

'End #157 1 milliren.
,

yg

8
.

g,

. ,

10
.

m*

11

+
-

,

12o

: .u * ,,

* '

, ' > 14<
,

'

15

16

17*
.
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.
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;DB1,6p Inl} To control exposures from airborne radioactiv.
- : w

,

cr
~2*

' , ' .gk materials that may enter terrestrial food chains, the calcula-
:

. .3, 3;.( tions of stack release limits for halogens (primarily radio-

4
; icdines), and particulates with a half-life greater than eight

Ci 5 ~ days include a reduction factor of 700 applied to Part 20
.

6 air concentrations. These materials *are leased in such small
+

7 quantitics that they contribute very little to external,
,

a exposure or to exposure by inhalation of the materials in air.,

.

8
. Although this factor of 700 uss derived for

,

,

10 iodine-131 in milk, it'is applied as a mansure of conservatism

,, h; 11 to all radionuclidos in parriculate fcrm uith a half-life
-

. ,

12M;fj :_ . greater than eight days. The rolcase rate for iodinc-131 is
; y ,..:

13 cufficiently conservativo that an individual could roccive his
v.,. , ,u. . ,c.~ ' " y" e 14; entire milk supply from cows grazing near the point of highest

. -

15 iodino deposition. The radiatien exposure to the thyroid of;

16 such an individual vould be less than 1.5 rens per year, if

17 the reactor was operating at the upper limit..

.
,

w
. 18 D:porience has shown that actual releases of

19 iodine from poucr reactors have been loss than a few percent

- 20 of limits. Envircnmental monitoring programs around pcuer

21 reactors have shoun no measurable exposures to the public from

22g iodina-131 or particulates.
i

.r s

23 Liquid Releases.
,

24 Licenses authorizing the operation of nuclearn.,

'

\
, j.

~

25 pouer reactors limit concentrations in liquid effluents in,
s

|
,

w
.

J

'1 -. ,

||J $ ., '
.

_



;f"%.m.|$ % k f [ tr'. W '| x *2 -f
' ' ' '

.

'

. A. ,,3 s 1742.w .;:.mx: ; -
.

d h in2 I the' condenser coolant discharge canal pr3.or to release offsite
., ; e,

-j*.. M ' 2 to concentrations given'in Appendix.B, Part 20. The concen-
:,%^' ,

[I w 3 ~ tration pernitted for any one radioisotope must take into.

) 4 ~ account other radioisotopes that may be present. Under this.

.g, ,:
* 2' ~5 requirement an individual member of the general public could

-

,
G obtain all his drinking water supply from the pcVer reactor

'

.

7 condenser coolant discharge canal without exceeding radiation~
,

..

. '_ 8 protection guides developed by the PRC, the 1:CRP and the ICRP.

.
-

9 If the licensee desires to compute the gross-

_

> to activity limit taking into account only those radionuclides ,

.
'

11 knoun to be present in the mixture, he must determine the
'

.,

".! n . 12 radicisotopic composition of the radioactivity in the effluent.gz , -
. r m.m'

2.';.y, is The licensee may elect to forego some or all of,.

. .e '.

.. cr .

fr N 14 such determinations if he uses more restrictive limits whichny
-

V 15 assume that all of the unidentified radioisotopes in the

16 mis:ture have the same concentration limit as does the most
__

O. 17 restrictive radioisotope which has not been determined to be

ig.f la absent from the unidentified portion of the mixture.. ,

,/' .

ig The limit of 1 x 10 -7 uc/ml selected by most

20 of the licensees is sufficiently restrictive that it can be-

?
'

2 used for any mixture of fission and corrosion products
.

,e 22 without any identification of the specific radionuclideo
-n

g

? 23 present in the mixture. The typicci radionuclides present in
r

24 water effluents from power reactors. are such that, if the

'0; '

25 ' licensee wishes to identify them and measure their' '
,

-
. .

O t

I

",. !

'

{

[+ '
s

$h k | |&
jcp.c e , '- s.
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''i in3 I
-

concentrations by radioisotopic analysis, limits which are

5, less restrictive than 1 x 10 -7 uc/ml by a factor of 100 or more'2
7

'

3 could be selected.
'

,

A A rough assessment can be made of the potential
~, 5 cxposure through drinking water supply and food pathways from

6 radioactivity released in liquid effluents by considering
7 the isotcpic ration of the principal radionucliden present in

water c'coled pcuer reacter liquid effluents (e.g., Cs-137,8

- 9 I-131, I-133, Sr-90, Sr-89, !;a-24, BaLa-140, Ho-99, Co-60,

K) Co-58, En-56, CR-51), and then by considering known biological-

..

,
11 concentrz. tion factors in salt and fresh water organisms, and

;

. 12 dietary habits.
.

; 13 Such an assessment indicates that if the ccn' centra-
. . .

? 14 tion of radionuclides commonly present in power reactor,

.

15 offluents do not excead an annual average concentration of 1 x

10 -7 uc/ml, in the condenser coolant discharge canal, the16

17 value urec by most operating power reactors, no environmental
'

c la dilution would be required to permit an individual to obtain

19 his entire drinking water supply from the effluent and ingest

150 grams of fish per day, g cun in the effluent -- an average20

21 of one-half pound per meal for approximately 240 meals per

22 yet.r -- uithout oncending about one-:hird the PRC radiation

.O
23 protection guide for' an individual in the populction.,

-

24 Ouantitics of effluent vaner returned to the
25 environment from nuclear power reactors are so large that the

,

f

1

9
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' n4 1i quantities of radioactivity which the operator of the reactor
.

2 is likely to release in water renuit in concentrations very

3 small compared to the limits specified in the regulations.

4
,

Taking into account the large factors of environmental dilution

'

5 normally available, the quantities of radicnuclides released

- 6 are generally too suali to result in measurable exposures of

- 7 the public frcm any pathway of a::posure.

8 Environmental =cnitoring programs carried out by

9 licensecs, State Health Departments, the Division of

10 Surveillance and Inspecticn of the Radiation Office, EPA, ,

..

I
formerly in the Eureau of nadiological 11calth of the U. S.11 i

7 12 Public Hccith Service, and the AEC confirm this assessment.

({f' 13 For this reason, it has not been necessary to apply specific

''

14 quantity limits, in addition to concentration limits, on,

|'

15 | effluents from nuclaar powar plants.

16 Summary of Experience and Measurcs to Keep
.

r7 Radioactivity in Effluents as Low as Practicable..

ga In summary, experience with licensed light water

ig cooled power reactors to date shows that radioactivity in

20 water and air effluents have generally been kept at less than

i
21 ; a few percent of the limits specified in Part 20. Environ-

i
22 I mental mcnitoring programs and detailed . studies carried out

O. ||
g

23 in the environs of nuclear power plants by licensees, State

24 Ecalth Departments , the Division of Surveillance and Inspecticn

0
25 of its Radiation Office of the Environmental Protection Agency,

,

A. -
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. in5 I Environmental nadiation -- formerly the Bureau of Radiological

~y, 2 IIcalth of the U. S. Public IIcalth Service -- and the Atomic
'e a:

~

,

'

3 Energy Commission have in most cases revealed little or no
: ; '

'
- 4 increase in environmental radioactivity resulting from plant

'

s cporations.
,

G The Commission published on December 3, 1970,

7 amendments to its regulations to beccme effective on Tanuary 2,

a 1971, that will help to further assure that radioactivity in

9 offluent releases is indeed maintained as low as practicable
s

to by requiring:
.-

11 (1) that a description of the design cbjectiver

12 and the vaste treasment equipment and handling technology

.(]h 13 that will be included in the design of power reactors to kc ep

~ ^

14 levels of radioactivity in effluents as low as practicable bc ;

15 included in cach application for a pernit to construct a pcwor

16 re' actor;

'

E7 (2) that waste treatment equipnent installed in.

to the reactor be maintained and used during operation of the,

19 reactor; and

20 (3) that the licensee report on a semi-annual

21 i basis the quantities of radioactivity released in air and

22 liquid effluents and specifically cover in the report any
a

23 releases significantly abcva design objectives. On the basis

24 of such reports and other information, the Commission may froms

25 time to time require the licensee to take such action as the

.

.
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6. .f.".,,[In6 ' - 3 - ccanission deems . appropriate.
.

.
, .

b '' 2 *
'

- -
-

y' ,,g; We are confident that the design and operation of
,

, ;:, :r... *

3.N . - nuclear power plants within these requirements will assure that
- -

,_
,

>A.f . 4 radiation exposures to the public living in the near vicinity

., ;. 3
*

- 5 of these plants from radioactivity released in effluents will.
g

P

<
,

.

6 be loss than a few percent of exposures from natural background

7 radiaticn.
'' '

..,

8 Avorage annual exposure to the total U. S. populaticp
,

, .

8 from this cource of exposure are not likely to exceed a small- '- -

- 10 fraction of one millirer..'

,
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c MR. ENGLEHARDT: Mr. Chairman, at this juncture

2 I would like to identify and then to offer three
DB 17 3

exhibits that are an integral part of Mr. Rogers' testimony.
:()'l. '

?. I would lika first to ask Mr. Rogers to identify the title
5 of the documents that I would identify cs Exhibit 1.
6 THE WITNESS: Enhibit 1 is comparative information

-

7 on radiation er.pccures.
8

MR. ENGELHAP.DT : Mr. Rcgers, did you prepara the
8 information ccatained in this Exhibit l?

.

10 THE WITNESS: Yes, I prepared this information. !..

Il MR. EMG2LHJJOT: And from what source did you
12 obuain this information?L

. -

13 THE WITNESS: The information on radiation,

. ,_
'

14 background in the United States was prepared frea messure-
15 ments ahich have bacn done throughout the country cnd appear
16 in severti reportc, one in. a report by New York Operations

.

. 17 Office. The icvelu of 70 to 200 millirem are levels which
18 are generally agreed upon as the radiation levels which are-

to in the United States.

20 The vclnes for the special areas, Brazil,

India nnd Frnnca, were obtainad frem the United Nations21

Scientific Totmittee on Effectc of Atomic Radiction,22 '

.' 'h
.

23 out of their repcrta. Of course the Federal Radiation Council
g4 guidsa ware obtained from FRC Report No. 1.

25 The first detectable clinical effects of whole body
-

,

h

e
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exposures, the ranges we have given here are ranges that are.2.

2'

, well accepted in the literature where the first, acute effects
,

^3 ~

adhere. The additional exposure to cosmic radiation from

4 living in Denver, Colorado and Port Clinton, Ohio, was based
.

5 on approximate radiation IcVels in Port Clinton as compared,

6 to radiation levels in Denver, Colorado. That is about a

7 difference of 70 millirem per year by living in Donver.

8 The additional exposure from living in a stone or,

a brich hcuss as compared to e voeden house, this generally

to is higher by valu2s that range up to more than 50 millirems

11 per. year,

e 12 Chis was cbtained from data out of reports by the
t

13: , United Mations Scientific Co:rmittee en Effects of Atomic
-

'.?~'
. .

14 radiation.
.

And the values which I list here as examples of
'

15 exposure in the vicinity of nuclear power reactors are,

16 based on our own calculations, our own estimates, and on data

.' 37 which wehave obtained fro.n licensees and from environmental

la monitoring prcgrams.,.

19 MR. ENGL3HARDT: Mr. Chairman, I would offer this

20 as Staff Exhibit No. 4.

- 21 CHAIRMAN SI'X L2RUP: It is so ordered
.

22 (The above-mentioned document
.

23 was marked for identification as |
|UXXXXXXX 24 Stcff Exhibit No. 4 and was |s
i

. SERT 25 - | receiveed in evidence.)
i I

-
.

,
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t . STAFF EXHIBIT 4,

l~ 2 - EXIIIBIT 1 .

3 REM - Radiation Dosa Unit
.

4 MILLIREM - 1/1000 of a Rem

- c's 5 RADIATION EXPOSURES

g (COMPARATIVE INFOPl& TION),,

-

7 ANNUAL UHOLE BOD'l EXPOSURES PROM NATURAL SACKGROUND

RADIATION (Cosmic Radiation; Radioactivity in Rocks, Soil8

Building Materialc, Radioactivity in Dody) 39
,

United State: 70-200 Millirem10 ,
'

(.07-12 Rem),,

11.

Special Arcas Average Population

2' '
' Brasil-Monazite Sand Arcas 500 Millirem 30,000

,

13 (.5 Rem)h
- India-Mona ite Sand Areas 1300 Millirem 100,000,, g g) g
"

(1.3 Rem)
15

Frcnce-Granitic, schistcus , 180-350 Millirem 7,000,000
IG (.13 - .35 Rem) (1/6th French

Pcpuhtion)
-

-

FEDERAL RADIATION COUNCIL (FRO) GUIDES - ANNUAL MIOLE SOGY
18

EXOOSURE:

19 Occupational Expocurc 5000 millirem (5 Rem)
20

Individual in Population 500 Millirem (.5 Rcm)
21

.

Suitchle Sa:r.ple Population Grcup 170 Milliram (.17 Rom)
22

) FInf T DETECTABLE CLI:!ICAL EFFECTS - ACUTE MiOLE BOEY
,

;

'3*
EZPOSURES: 25,000 - 100,000 Millirem (25 - 100 Rem)

24,

.. ; .
.

I5
,

w

'/,

s
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1 ADDITIONAL EXPOSURE TO COSMIC RADIATION PROM LIVING IN
.2

'

,! 2 DENVER, COLORADO, RATHER THAN PORT CLIN' ION, OHIO: (About
7, . .. ,

C 3 70 Millirem por year)

4 ADDITIONAL EXPOSURE FROM LIVING IN A STCNE OR BRICK HOUSE
'

AS COMPldGD TO A WOODEN HOUSE: Generall higher by values that5

6 range up to more than 50 millirem per year.

7 A!TlUAL WHOLE BODY EXPOSURE FROM TYPICAL CPERATING PO^iER

8 REACTOR TO PERSONS LIVING NEAR SITE BOUNDARY:

3 Persons living near cite boundary 5 Millirem (.003 Rem)

10 Avarage to persons living within 4 miles Less than 1 liilliram
(.001 Rem)..

'
11

'

12

.' 13

@ '. - 34

15

16

'

17.

18

19
i

20

21

.

23

24

0
25

,

S

' 4. g g
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!!R. ENGELHARDT:
) May qe turn now to the next

,
-

cxhibit which we vill offer for identification cc Staff [3
.

! Exhibit 5, althc'gh the document. itrelf has n heading ofi
5 !

Rcm:n II. i
'

Uculd you identif.v. this Exhibit, Mr. Rcce rs?-. 3
-

i
I

| h'culd .vou 16cntif'? tha h':;dina. ?,. , .

1

| iw;! s {.*-. M*. *. .F e g $'e c. . m'n .4_ 3 [ .r, / at, - 2 . , ~3 c **7 . . . . .. . A .. o .=. o . -
l. .

m ..

.

s 'l. ncble gic :n a ft;nctic*, oi 6.ictanc fcr & heilina vetcr r6 cator,
il
h _ - . e

3
u.,,. a c. p _ ._., , . ,, , . . . : u.- . , - . , < _ - - .r.c - . 6 u- - 3. 4 . e a. o ... p .......e,, n. e u, e s o n .a . .:. 4 - {..,..: .. .:.-. .

1

- . .+- -u - - -

t

d.
,
.

.

3.y. ., .y.,-- . , . , . . , .e A S9 . - . ' _ . , .
*

.., . . . . v . a .:.. . . a. .

.

..
y +

, 3 < .w 7 ,.x._._, .a a c, .w, .m ,. 4.cw. . p .g.,7 4 a.._e .,. s, ,- - a
,

-

a . u e...o , a.. , . . - m._
|i.

|- .

I'. > g c .s- .t. .,. . ., .. ; g .,.. , ., .3. . e. c r.,.....,p._,.,....... .. . - . . . . . . . ... .- u. .s . .
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s-. 3 ,.. x.. _. mn .
g , ...c ..

^

!

iour own ca.,.culations :.n cur own L3;.. vision.
-

. . . .
, , , ,
.

. *

MR. P.'!GELHARDT : We would offer thin document acy

'15 *

I

R. M.32 . 3 & Mm.m bat;aan h NR cnd-;3

BNR chiefly due to the .stcck height?
.

g

r ,.r. .. r. _ r< .., n .e C.''..'._."..'v.. . s
10

CHAIRITl! SKALIIW.>: It is so ordered.I o.

1

(The Oc'.~O-mGr: tionE.d document3.0 i

4

Vac QRIK, Od .gO_'" 1Cen t.4 . .21 cation CS
. , .

21
Is

.e.i .,. 3.
ee . s.. . . . . k. .e w e. un e .e _ A,,a. _,,,,.:,,.-,,.s .s a a,,^, .22 -; -e. .uG

. .

, .T'%. f_31., a . 7 9 pu.g ,*3
,s-

.vw
.... _

,

6

( Irl. g A P1| * P* .O(a .1 .. d'''*...YC.'...~ p '% ".*,, , ..
-'

,

!, *
.

U +

>

INSERT

t -
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in I STAFF EXIIIBIT NO. 5

2 DOSE RATES FROM I:OBLE GASES AS A FUNCTIO?' OF DISTANCE

3 TOR A DOILING UATER REACTOR (EUR) AND A PRESSURIZED WATER
_

k 4 RE?.CTOR (PNR) I;ORMAL7. ZED TO CIVE S00 MILLIREMS PER YEAR

5 AT'0.31 MiLCS.

6 Distance in Miles Doce Rate SMR with
from Ecactor Pirn with no Por Year 100-neter

7 stack (prirnrily stach (pri-
beta 2nitters) narily garr.a

B emitterc)

9 0.21 500 500

to 1. 70 160
..

11 5 6 25

12 10 2 S

13 20 1 3g.| '

, 14 30 0.5 1p.

- 15 55 0.25 0.25
~ ,

16 Theoretical average ennual dose rate calculated

.

for whole popularica within circle with radius of 50 miles of17.

18 nuclear power plants essuming 500 tillirems/ year at boundary:

19 Approximately 1 millirem per year.
( .

20

.
21 Estimated average exposures to total population

22 living within rcdius of 50 r.4iles of operating plants based on
[~
'd

23 nctual oparating e::perience of 13 nuclear potier plants in 1969:

24 L:sc Than Ona-cne-hundredth (0.01) of 1 millirem
;. -

25 per year.

.
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' I
MR. ENGELHARDT: fir. Rogers, I would now call

*
_ 4 your attention to a documant which we will identify as

3 Staff Exhibit 6 uhich appears in your material as
4 ' Exnibit Ronan III.

- [
'

5.

THE WITNESS: Let zra claborate on Dr. Ninters'
!6

t qu as tion. Thera is also some effect with respect to thei
!

7
| radienuclidi mix because of thi EWR, primarily gcCaamsters,
t

!

8 '

'
j and PWR is primarily krypton-85. It is due to the holdup ti:lic ,
!

|O
| of courne, cot [can the tuo reactors. I might say the BW2 value'n,

'

10
| I uant to emphasi::e this , are based on a 30 minute '

}
.-

11 holdup period. But the stack also does htyc an effect with
i

12 i respcct to the curves.
i

'

13r. DR. JORD7.N: Thank you.
14'a

11R. ENGELHAPLT: Would you identify the document._

15 I just indicated as Staff Exhibit 6 uhich on your docure.ent
16 appears as Exhibit Roman III?

17 THE WISWESS- This is experience on releases of.

18 radioactive mcterial in nuclear power reactor effluents
*

_

19 for 1969.

20 MR. ENGELH7.EDT: I note this is a four page exhibit.

21 THE WI'INESS : That is correct.'
.!

22 l j lin. ENGELHARDT: Consisting of I bslievc three*.'t :
i>

23 | tab.'.es and a footnote for the tables.|

|P "HC UITNESS: 'Ihat is correct.O
25 MR. ENGLEHARDT: Where does this information come

s .

s
i
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"5 - from or what is the source of this information?
<..: -

g

. ~ '. 'a THE WITNESS: The source of this information is
'

" :. .

8'
'

data which licanseca have been gr.thering under their require-..

4
monts to monitor the levels of radioactivity which c.re

. -
5*

released, ud also information which has been gathered by our,-

:6 own Division of Compliance.

7cnd 17
,

8

,

I

s
'

10
.
. -

!!

s -

- 12
,

4, e 4

Q@ '

' ' '? (J A,.e -@. ~14
- '

.
c

15,

16

-
.

17
.

t

*

18 .

4
_ .'

. 19,

*
.

20

21 ;
i .

e- 22
.- d

.

23

'4
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-
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DB18 inl i DR. JORDAN: I have a questien on page 2 of
. .

.: '[~
2 ' Exhibit 3. There I note for example that Dresden is a per-

3 missiblo limit of 22 million curies, while seme others are
.

( 4 doun to maybe 3,000 curies. What accounts for such a big

'

| difference in the permissible limit?5.

THE UITNESS: With respect to Dresden 1. thisg

7 happens to be a very good site, both with respect to the

meteorolog , and *.lso the stack height, the higher the stack,fa

9 dic 1crger the qucntitics.

in And I might also say that some of the early

'

reactors had a limit which was semawhat lower than the cctual3,

~ calculated manimum limit according to the traditicnal or typica}.- ,3

method of calculating releases.l 13

.

, :: ,~
'

V.R. ENGELUARDT: I would like to offer this: g4
. . .

exhibit as Staff Exhibit 6.'

15

C::AIRI'J I SKALLERUP: It is so crdered.'

16

(The dccument referred to uns37
.

marked Staff Exhibit No. 6 for
13 .

'

identificatien and was received
,,

in evidence.)g

(Staff Enhibit tio. 6 follows.)
, g

22,

i
- 23 |

24

ots .

.

W

m



|,h., -- Y - -

'

, -

.,

j ;$ 2 % ; p;;' n,[' ,s{ 3 y .. - s, .a -yg. ~ . .a ' ' ~* ' n ', , v , - -

n gy;4 ;, , - a ?, ~ ~z .,.w y>3 k.
. ~

'- - - i,
-

c ..,1 1.x ,, w
: .j b. u a. a ,3|

* gw r.., ,
l aiy: ag :. - . , .- :. u. '' u.

. s t. , .- .. .

Ws.y .i .; i - , ~~(|'
~

EXHIBIT III
'

N E '' ^ P . Y. .. ? ". h {
,

.
. . , ,. - <

,

\ 1.;f , .
* ; ,,,;f,yT.~.2 .< *

, ,, . :j ., 4
'

~ EXPERIENCE ON RELEASES OF RA9ICACTIVE ?1ATERIAL.
.

- 4

,

..; y: p

K*Jc ~ /.i .j y j.,

) 'c . IN ilUCLEAR PGWER IEACTOR EFFLUENTS - 1959 '
.. .-.

c *' M e L.
)9.

-'
,. ; ; ; ..~'~

$

f,U . ,.

TABLE I - RELEASES OF RADI0 ACTIVITY FP.Cil PCHER REACTORS Iti LIQUID EFFLUEllTS,1959 '

'i-
.

, '

e. -

}S''. . MIXED FISSION & C0fROSI0ll PRODUCTS TRITIUM - '.
'

:.
.

.

^

Concentration<.

i Released Linitif Perccat of Released,

!. Facilith (Ci) (10-7 pCi/ml) _ Limit / (Ci) Percent of M C3l /'
2 '

' '

DRESDEN 1 9.5 1 22 ~6 < 0.0010 I
'

j~ %Ni DNOFRE 8 1 14 3500 0.2 |,s y

5
'

Huii30 LOT BAY 1.5 1 8.7 < 5 < 0.031 - - [s .
..

j NINE i'ILE POINT 0.9 1 8.2 < 1 < 0.001
h BIG EOCK 12 22 5.6 28 0.01 ,

+
3.. 0YSTER CREEK 0.48 1 4.1 5 0.001 I
< SAXTON 0.01 1 2.5 < 1 0.008 - ~

g

,k :. ' '

INDINI POItiT 1 28 37 1.5 1100 0.07L .

L CON!?. YNiKEE 12 12 1.4 5200 0.24 ' ' ' '
,

.

j. GINNA 0.02 '

1 0.4 < 1 < 0.031 ~

'

y,
LA CROSSE 8.5 300 0.11 ~ 25 0.003 '

YANKEE 0.019 1 0.07 1200 0.la

FEACH BOTTOM < 0.001 1 0.002 40 0.031

}. :
.

|p ..
. :.

.' -
.

; .[
-

t v:s -'.

. - . _ - . .,- - - - 4

4.: ~; ,,
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'4' in2 1 HR ENGELHARDT To clarify the record and avoid the
- ,. .

2 possibility of confusion, in Mr. Rogers ' testimony the three
-

3 exhibits which we have just offered have been identified as
.

t 4 Exhibits I, II and III. In the cource of identify of these

5 exhibits and their offer into the record, we have changed the.

6 numerical designation of those exhibits.

7 Exhibit I is now Staff Exhibit 4. Exhibit II is

a now Staff Exhibit 5, and Exhibit III is now Staff Enhibit 6.

'

.
9 I have one further question to ask of Mr. Rogers-

10 and that will cor.plete his rebuttal testinony and he vill ,

n thc.n be cvailable for examination by the Board of the partion.<

', 12 Mr. Logars, in Dr. Tamplin's testimony on pages'

', is 1505 to 1508 of the Transcript, he implied that under certain
>

.
.

1] ':f - 14 circumstancos that cesima-137 could be released from e nuclear

15 power reactor in excess of the cencentrations allowable.

16 Cces Part 20 permit routine release of radicactivity
.

17 in effluents that would result in doses above the radiation
-

.

- to Protection guidelines in any situation?

j9 THE 171TNESS: No. I think as has been made clear

20 in my testimony Part 20 contains a provision, in 2.106 (c) , and
'

21 I would like to read that section of the regulation, "In
.

22 addition to Jimiting concentrations in effluent streams, thec

23 Conmission may limit cuantitics of radioactivity materials-

24 released in air or unter during a specified period of time

Q
25 if it appears that the daily intake of radioactive material,

.-

* -

b
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],',In3, frcm air, water or food by a. suitable sample of an exposedI

v .

il' f
2' population group averaged over a period not exccoding one

c 99 , i
3"a year vould otherwise exceed the daily intake resulting frem

4;. continuous orposure to air or water containing one-third the
.

,
.

t 5 concentration cf radioactivo materials specified in Appendix B,*
,

C Table 2 of this part."

7 And the implcmontation of this provision of Pcrt

" 8 20 would not permit doses above the radiation protection

( 9 quidos in any situation.

,e
10 DR. JCRDAN: I uculd liho to make sure that it is,

'" '
11 perfectly clear. You are caying now that if for example

'

. 12 cesium-137 were to c;;ist ct the plant boundary in a concen-

.3

!. s, ' 13 tration given by Table 2 of 10 CFR 20, you don't disagree that
.w. ,, . w

p;3n ,?> 14 a dose to a person there might be higher, but what you say is
..

-

.

[
- 15 that the 10 CFR 20, the other paragraph, will take care of

.

18 that situation cnd thereby require that the concentration
,

17 limit be held below the Table 2, sufficiently so thct the,.

is deso to a member of the population there will still fall

13 within the 170 millirem per year.

20 Is this right?

~

21 "IIE WITNESS: That is correct..

U.,
end 182,~

23

24
b

25 s
,
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. . .
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'3 CHAIP3 FAN SKALLERUP: How do you employ the phrase
gy-

.

Q c . {', 2 ' " averaged over a year"?,

pg j . . , -

[ 3 THE WITNESS:
a -

The phrase "avoraged over, a year" is
..

4 a permitted -average which is recommended by all of the, ,
,

IU U ' 5 standard setting groups , FRC, ICRP, &nd NCRP, with respect to.

a<

,. [ 6 doses to population groups.

7 As a practical matter, the Part 20 regulations

a provido that with respect to offluents from power plants
'

or 'any kind of activity, that the instantaneous or short-terne
-

,;

to concentrationc mcy go above the concentrations in Part 20,. .
,

11 as long as the average concentration over the period of the+
.

[ :t- .12 year does not exceed the Part 20 values,
s v. ,

[ h . 13 CHAIlWAN SKALLERUP: When does the year begin and
4 ,f2 y '

hM,+,l- 14 end?
,M,-

',} 15 And question 2, could you have all of your concen-
,

, is tration on 31 Deconber and then you divide it by 3657
.,

17 THE WITNESS: As a matter of practice, the year
.

('
~

begins January 1 and ends December 31 in terms of the way33

'

we apply the regulation,
''

,,

go CHAIRMAN SEALLERUP: Then you could have your

/ dcse on the last dcy of the year and it would average outg,

22 on an average yearly basis?'

*

23 THE UITNESS: That is correct.

24 Now in the present technical specifications there

25 are some further limitations on the averaging which provide

; that the level shall not go above 10 titics the concentrations

I g*A g [ '
'

L e :*. i i
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,j_' in the Appendix B over any period I beliehe of 15 minutes.I

'

2
.

DR. JORDAU: As a matter of pract.ical experience,
s . ~.

.

3 in the case of iodine 131, the limits if there are cows
.

h 4 grazing nearby will be probably reduced by a factor you say
.

5 of 700?:

6 THE WITNESS: Hell, it is reduced by a factor of

7 700 whethcr there are coun there or not. He simply apply the.

.

8 factor of 700 pretty much acrous the board.
.

9 DR. JORDAN: Then why doesn't 10 CFR 20 autorr.atically

to , change the table under iodine 131?
I..

'
11 Til2 WZTl!ESS: Holl, I think your question is,

.

12 why isn'ti the f actor of 700 in Part 20, sinco we use it as

M> 13 c routine? And there is really no particular reason uhy.
x y.

[ 14 DR. JORDAN: You do actually use it routinely

15 though, whether cows are there or not,
m

16 Tii'd UIT3ESS : That is right, for power reactors.

17 D2. JORD AN : Are there any other isotcpes in which
,

13 you find it necessary to do this?

THE WITN255: Hot -- as a matter of f act, wegg
i

i

pg haven't really found it necessary for iodine, because the

quantities are so extremely low. As a matter of fact we21.

22 do apply it to all parAiculates, sirborne, air releases in

23 Particuinte form with half lives greater than eight days.

24 It is not needed based on the quantities which are accually
.:1

25 released. But cs a matter of practice, a matter of

.

4

>

% 4
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I conservatism and a matter of simplification, administrative
*

;,e -

2 simplification, we simply apply the 700 across the board.
o .~ ..c

'' 3 DR. JORDAN: I see. It is the same factor of

4 700 to al] particulatos as well as iodine.

5 THE UITNESS: That is right, with a half life ofo

!
.

6 cight days, that is, correct, sir. '
,

, DR. JOPJJ.f;: I sae.

|
6 MR. ENOELIIARDT: . .r . Ecgers cf cource will ce |

.
i

s available tc.rcrrow for any additional ex minction by the
'

Board merlors or by the Intervencrs c.t tha time ue:o ,
,

.

|..

11 j complate tl2 reaninder of ote rebuttal testimor.y. j

12 " HAIR'Gl; SK73LERUP: Thank you: Mr. !?cgora .
.

~.,

~
>

, 13 H2Ve y another witness?-

,

..

- [4 y liR. CUGELEARDT: No,. sir.,

aY

.

15 Wa have cther witnecscs, but I would prefer if

i

is agrecable -- it io now 5 o' clock -- to bring thosa witnessas 8

.

17 to start tomorrcw morning at whatever tine we open.
.-

| CllAIRMhu SIGLLERU?: An*v furthnr matters to18 i,

''
raise today, Mr. Charnoff?gg

<

E' * "O' 320 *

CIIAIE.UW SKALLERUP : That being the c se, we will i
21.

adjourn until 9 c'cicek tomorrow recrning here.+2
.-

I.o

] (Unercupon, at 3 : ". p.m. , the her. ring was.
23

,,
,

End 619, 1 adj ourned, to rcconvene at 9: 00 a.u. , Tuesdcy , 9 February 1971.') |m .
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