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1 U'1ITED STATES OF AMERICA
2

'

ATOMIC ENERGY COMMISSION-

3
- - - _ - - - _ - - - - - -x

* h.' 4
In the acttar of: :

5
TOLEDO E0ISCS COMPANY,

and : Dockat No. 50-3466 TEE CLEVELAND ELECTRIC :
ILLUMINATIUG COMP.MiY :7 .

:
(Davis-Besse Nuclear Power :

' 8
Station, Unit No.1) :

.

9 *

- - - - - - - - - - - - - - -y,

*
to

i.-

33
Trittity LElodist Church

,

Confaranc:e Toom
1'*

Adams and Second Street
- Port Clinuon, Ohio

@. '

e x .g. Tuesday,_:: February 1971
. f ,, 14

15
The abova-entitled natter coars on for further

16 hearing, pursuant to notice, at 9:00 a m. :
9

.
37 BEFOPI:

18 WALTER SKALLERUP, JR., esq. Chairman,
Atortic Safety and Licensing Board.

19

DR. CHARLES E. UINTERS, :lembar.
20

DR. WALTER H. JORDAN, Merber.
21

* APPEARANCES:
22

(As heretofere ne'ed.)c
23,

24 I
>

.25 i

,
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,
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2.. . ; WITliESSES : DIRECT CRCSS REDIRECT RECROSSr e-
. , - . ' * , . .

3
; Lester Rogers 1762

~

4 Paul Tompkins 1770

'Ej,' Daniel Helsen 1807

6 A. K. Davis 1862
-

.

7'

Edythalena Tompkins 1821,

.

E Eernd _;ahn 1554

'3 '' 8 Iiarvin Coldman 1872

to Lester Rogers
' '

(further) 1890
11

'' Lowell L. Roe 1959
- 12

, ,

. . .

- * !!crton Goldran
13 1904,

.

EXHIBITS: FOR IDENTIFICATION IN EVIDENCE, ,-

i' 14.t- ,
,

Staf f :20. 7 1814
'

,

15

- S tr.f f ;o . 8 1823 1847
- 16

'

Staff ::o. 9 1857 1871. - ' 17
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.
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.1 _|/rmsl: - CHAIR!'AN SKALLERUP: The hearing will please come
r %y

'! to order.. We notice that Mrs. Bleicher is not present.
.- o
i., ' ' 4 Miss Evans do pu hsve any comment te mckc?
A,

A 5 . MISS EVANS: .Mrs. Bleicher is not able to attend..;

S today, b':t she will attend t: morrow on otr behalf.a
,

7 cnAIgy:AN SKALLERUP: -At ton o'cicek last night

8
. . I had a phona call frca Mr. Lau who said that it would be

2.! convenient for him and~ his witnesses he thought to meet
- y i

10 Wefnesday evening. Mr. Lau expects to see his doctor this I'
..

|
,

morning and thought he would be able tc drop by the hacring
'

- 11

w:, , this morning to confirm this arrangement.12

t n's A.e
-( hpc - .13 At the present time efforts ara being made to
i _ ss , .

, , y y; .. . ., ..x w '
: 14i. find a suitable room to hold the evaning meeting, inasmuch

. . .+/ 3

15 as this room will be occupied and vs will have to break. , .

16 tomorrow at about 4:15 in the afternoon so preparations canv.

17 be made for tha evening affair here. Na will be able to7

'

.m-

meet Sere the following day at this point in tima.-: to
o.
r

.t 19 I understand you have a communication from Mr.
.

ti;i ,
('

20 Baron.-

.

21 - MR. ENGLEHAP.DT : Yes, sir, Mr. Chairman.
,

a Last evening Mr. nursell Earcn, counsel repre-

O
23 centing the Coalition telephoned me to ti:d outuhat the.-

.

24
'

status of the hearing wa* Ec infornad me that he was I.

i.
t25 committed this morning tosome profeccicnc1 matters and would-

,

,

i

E, ' 4
,g

N,,, $ d P > Ty
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<
>
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.RMS/rms2 ;

O/;% + be unable to'be here this morning, but hu would make everyg-(

' c%g',+, i -
effort to be here this afternoon. I indicated to him that

.-

*.
2 *.

:
as .;

3. .

.- ,

it was likely that the hearing wculd reconvena at 2:00
; ;

4*,,,'
p.m. in accordance with what has appea: ed to be the customary-n,

.Ew ' 5+

procedure. He indicated he uculd make every effort to be
_

- + 6 here this afternoon...

. ..

-L. - y
CHAInvw! SKI.LL2nUP:

.
. Do you care to make any,

.

- 8
comment or statemant, Mr. Charnoff? '

..

9
MR. CHAFSOFF: Only that I i.i6 understand yester-,

,O, ,
' IO day from Mrs. Bleicher that LIFE would be prepared te pro- '

, , -

t '

tI ! ceed with crosc excminaticn of our uitre ses or; rebatt.a1s . , ,.. . ,

,

. : O w '. 12 - this afternoon. And I assume that is t rill the case in theage c .
,

*M/ ; -

#1;-[ffu$: . person of. Vicki Evans if not in the person of Mrs. Bleicher.
^

13

'7%n%gi,,
.

,W
~~" 14 ,

%n '
And as I recall our phone conversation ycsterday at noontime

-.

. ' " " 15 with Mr. Baron, he was also planning tc Le prepared tc cross.

, > 16- examine un th:.Lc aftarnoon.
17

CHAIPJmN SKALLERUP: Is that your understanding?
4'-

f

'18
.. . a. w r

-
MISS EVANS: Yes, it is. And I will try to cross

< -

_

ih -

#

.
. 19 'examint: as far as I can go. And Mrs. Eleicher will resume

, s . 20 tomorrow.
;p.<?
- 21 CHAIRTIAN SKALLERUP: Dr. Jordan inferms me that.

O; he ha.s a cuestion he uculd like to cak the witness.22-
.

.. f.3 ;.in. ENGLEHAnryf: h'e are also prepared to present
E4 .

.f a - clarifying statement with regard to the record of yesterday.
#

. 25 So we can begin again with Mr. Rogers.s
a "

.$
'

-Ig

,s \ !" ,

f : ~| */r R

eS'' f
4

[ LE[ k . -

~ ' '
, ,
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NF _ - Whereupon,- -
,.-- ~

.< .y
.3'_

_

.g _ r *
,.

*

\{ qo jpL" '.

.pfk ?*a4.

* he-r A. -'
- TESTER ROGERS

, .sv;nm ,.

: :,, , ..~, 3 .

[.] resumed the stand as a witness on benalf of the Regulatory
3 s.

' s
?Q C Staff and, having been previously duly svorn, was examined'

, v.,

( 5_
'

|D6;; ' and testified further as follows:
,

oy
' 6

.
-

E 0

;:._
- y9 . ...,

,, ,

t

.

8.
-

.

? ,-
"

,,

. -

4

'

xy- 10
,

.-, . . .
. n- n

11
w

I
. w e

, :. M ~
'

12
m_

Y, 'O'*p,*&.
' *

,,4
_

y

m4 m,

;'M G[[ij'h ' Y S.' '

.,.%...._., ,
.

s
. <

.

' * ; . b*v
.''

~

.

w,aw 15. % ,

6 4,
.

>i. "
'

t-- .u -
r- *

17.s .

t 4

-3*:=.", 13
.

,* ua i
,q;s, .

. - . . . 1,

.I w. I

^[ k p' y4

~

20
.

b d I +

21 '

1.<
. . j

l

'

O,

., ~
,, .
s. *

a

S

, . P

L | 25'
. , -

f , w,
.

.,
,

, , ,

' ~i b

-y,

. 4 %'-, C j <-
( ,. i21 , d-

:ye . t.,rm ... . ,

4 .& . m<, -, ,. ,

*Y
_

r
#

;
'V

,
t v

~ _" x _t, ?W|%'' N,

^'
, # 1c_



ph:Sst - s
'

w . v ,. , s,- , - -
.

ggj s.

. f ''JC
.

.
'

p* *.
1763.

+

.u . 1

/rms g Dr. Jordan, did you want 'tc raise your quertion
~

,
'

2- -

or shall we proceed to clarify? ',

3
DR. JORDAM: My question has to do with the factor

.,

4
of 700. Is your clarifying statement eith respect to that?

.
. You testified yesterday aftarnoon that it the cane of iodine-

8
131 and particulates there would be a factor of 700 applied.

7
Indeed the pcuer plant effluents vculri b ; nold to a fcetor

g
a

of 700 lc.rer in the ecce of those icot:p2s than is shown
c .

- 0
in table 2 cf 10 CFR 20.s

.
t

Nou my question is: What i1:.)pec do the ptruic- ',,

11 ulates include; nan 21y, sLch things as casium and strcntium?
. , 12 And, necendly, how does the factor of ~!09 get applied? Iax. ., y .

." 13
'

-it in tha te@ mecs or hcw?
. .- x.y - ,

w,
-

$b
+

WITNESS ROGERS- Cha factor of 700 is applied
-

,

15 | k''
,

to particulate radioactivity with a hcif-lifi groa.ter than
i

8 days. Now this would include any rel. cases of cesium,,

17.

strontium-90,and practically all other radionuclides cther
I8 tban noble gases would be included.
19

!; The way this is actually factored into
i-,

20 '

deriving the tech spec linits is that the air concentration
.

21 at the boundary based on the Appandi:< .) part20 values for,
,

2*

unrestricted arear , those concentratio:m or air concentrar .cns
- 23

are in fact reduced by c fcctor of 700 in derivine the

24 release rate for the iodines and parti <:u.lates 'eith a half-a--

| life greater than 8 days which' is applied at the stack.95.'
.

s

9 g

- .-.,~ .
,

,
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DR. JORDAN: Yes, I understand. Therefore,

G: .

f
, , . . .. ~ <

.j w :: u. >

- ~ f/rms,.i 2.
.. -

. 't Rr.1 ' .from the known meteorological conditions at the stack you
-

ge - L '

as' 3' calculate'ho'w much iodine and the other particulates can
,y*

4 be released-from the stack in order to have a concentration1 -

, . , .

N.- _ 's at the boundary thatis a facter of 700 underneath those given
-7 ... ,-

. , ,

'

e in table 2.
.

And this appears then as a Technical specifi-c

p ' 7 cc. tion for the plant; is this correct?

8 UITNESS ROGERS: Within the releasa rate, it is
.

'

9 factored into the rate. You will not find a factor of 700,
,

.m , .--

to stated ac such in the tech spec, but in '.s factored into. ,
,w; ..

,
~

the release rate that is derived for uho iodines and the33-

. g ;;.
Jf , ^ 12. p'rticulates with a half life.
y , gy r -
d2 dip , ?
('M; 13 DR. JORDAN: Okay.,Y b ,t '-

wry;p; ' . . . ~ ,

.c46 14- MR. ENGELHARDT: May the record shou that Mr.%> .

, .. . g

"T/G 15 Ecwe of the Division of Reactor Licencing will now rescond.
i -[, '

. is MR. HOWE: The facter of 700 is shown as a:a

.y 17 technical basis for the iechnical specifications and,:.
- ; *'q.4 , *

.c j ja described in the manner . n which the computations are madew
' , - ig and how the f actor of 700 is entered into this computation.

. {

20 The factor of 700 only appenrs in the basis as
>;'

part of the description for the mathem,tical technique used
..'

21.

.

22 to derive the values that are set fortt. in the actual
O.

- 23 technical specifications.
t

,

,

1

24 DR. JORDIdi: But the values that are set forth,
p,
Vh *

25 do they give a release rate in curies per day, say, of:c

'

., s! " , * *

+

[ ._js

U|6
'1 ' '

**r
,

. _ - -
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,

.,g.,, .- . -
'

1- .:

iodine?
-Iffh|"",-
P J' " N . MR. HOWE:- It gives it in the form of curies..

4
8

.

A",3

8 per second.'~

'

4 MR. ENGELHARDT : At page 1755 of the transcript
,; . ,

5 which was 'nt the close of yesterday's asssion there was an
,.

6 exchange between Mr. Rogers and the chairman .of the Ecard

7 appearing cn lines 17 thrcugh 22 with respect to the practice

8 with regard to averaging out the relea3es.

8 isr . Rogers would like to cl.trify his response

10 in connection with the Chairman's c:atament or quastion at |.*
|

|

11 line 20 on transcript page 1755. i

12 WITNESS ROGERS : The proviciens of Part 2106 |
- to 1

;(]f[{'{ ' 13 generally permi~t concentrations for radioactive material,
,

m
,;' 14 ' released to unrectricted areas to be n'reraged over a period'

,

-

15 not greater than one year. As a practical matter licensed !
s-

I l

16 nuclear "acilities are designed and op3 rated in such a way |I
'

. 17- that releases of cf fluents to unrestrictad areas and i

.
18 exposures offt.ite are spread reasonably uniformly over the )

* +
|
|

19 year.
|

|
'

20 The general provisions of tie Part 20 regulation |
|

21 apply to broad and varied categories of licensing activifies.

22 However, in the application of the provisions of Part 20

. 23 to limiting releases of radioactivity and ef fluents in

x

nuclear power reactors, the technical spacifications which24

'

25 control the operation of the reactor and are included as-

'

'
.. t
<- . ;
s? -#,

a; d ''3,, J



.. .
< " ~

m yir m , ,
.

'@x,m .w.MS , ~,. . .' 1766

. / .u< --
-

,~

,
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-RMS/a 7 1

,p _part' of the operating. license |further restrict the-

-, o .
y--_, .g

:- S . .
'

p;; - - - concentrations or quantities of radion:tivity that are
"'

-
3

permitted to be released over a short period of time.
<.-

_
4

- - Por okample, technical specifications in operating licenses, .

. . ; s
have provided that for gaseous effluen :s the maximum release.

O
rate over any period of 15 minutes shaJ.1 not exceed 10

,

^

times the average re2 ease limit.

13

Current practica is to generally limit maximum

9
. ccncentration or release races at any :ine to che annual

s
# '

avarsea ralease limius. These provisi.cas make it unlikely "..

_ 11
that an individual near ' ha site boundar" would receive moret

, -

12 than a very small fraction of the annual limit of 500 milli-. , .

c. o
a.
~~

,, r

-13t. yy: rem in a short period of time.
?n , c-

'~}( f 'I#
| Technical specifications alt o require that

'

m.
15 releaces of radioactivity and effluents. be kept as low as
16 pratical. Implementation of this provi.s: on will provide
17

reasonable assurance that actual releas es will generally
18

,
be small parcentages of the tech spec release limits.

- 19 CHAITdW1 SKALLERUP The b.oard will go off the
-

20 record for a moment.i
,

- 21 (Discussion off the record.)
.

22 CIIAIPJtAN S:"ALLERUP: BacP er the rccord.O..
23 DR. JORDAU: Mr. Rogers , I tn6ers cand that in

N

24 applying 10 CPR 20 there r ally are sescral previsions of
'

.
25 10 CPR 20 and you don't always pick the same provision.

: . .

S

\

,/4 ' 'N
-, , -,:--,, . . *
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Some-~ ,' 5.;, , .f ~ Semetimes you'say well, it is a concentracion limit.,

.. ,

*

2 . ..
'

%, : #'

.

. times you say it is going to be 500 mi.llirems to the man
. , , . ,

. , . 3

' h~
,

Sometimes you say it is uhe 170 millirem toat theborder.
7

4
the population at large, or a representative population- ,

. .

- - near tha b6undary. And other times we say well there is a
r

' 6 f acter of 700 going to apply to certaia sotepas. Presumably.

.. s.

I
thic is d:ne because we are meeting some other part of 10

! CTR 20, 30 I feal that 10 CFR 20 is no: just a singlo,

8
cimple specification. And I think it ould be helpful to

,

10 t$e Bosrd if you would take time, not r7 to do it right now,..

.

"Il but prepare a stata.m:nt for the record as to how you know

.'.s.~. 1g"M .; .
7., .

which part of Part 20 to apply and when. And I believe it

- [ cj3 would' clear things up considerably if fou would try tc do
'

.." 3:, m
- |tW -

14.

that this afternoon. i
'

15 WITNESG ROGER 3: I will be Ilid to do that.
I

16 DR. J0RDMI: Do you understand the question?

37'

WITNESS RLGCRS : Yes, sir.
4 ,

.:. .

18 DR. JORDAN: Okay.

19 MR. EMGELUARDT: Mr. Chairman, I believe that ,

,

20 completes for the moment Mr. Rogers' testimony. He have
.

21 some plans to present approximately six additional witnesses,
,

. 22 nonc of whom have been previously here to of fer tcstimony.

- 23 I think it right facilitate matters if I were to call upon

24 all of those witnesses to appear neu to os sworn by the

25 | Chairman so that we can than call ther as necessary and don' t
'

|
!-

b
'

,

.y ,

.,

s
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i ~J' have to worry about it later. So at this' time I would
. . . ,.

/rms9. 2- 'like to ask Dr. Tompkins, who is here to my right and
.Q- _

f 3
Dr. Kahn, Mrs. Tompkins, Dr. Daniel Nelscn, Dr. A. n. Davin k

a r
4 and Dr. Uilliam Sibb to come forward. s
.

...

a
. . ' We have one other witness eiha ic not here yet,

--

-;,

6 but we wil. _ cr him when he arrives.
I

7 'CHAIRMA'l SKTJJLERUP : Dr. Nels3n and Dr. Eibb hava\

8 been sworr..

I
a
- ?!R. ENGE5HA2D2: They were interrogators. THey

10 were not seem at that tine._ . , :,,

Iy M
'

11 ; bal: ve we have avarycr.e .c:e nou with r.he one '

,

12. exception. ?md this gentleman will bc .ti.th 'us a little
{

g.Dr. 13 later tnd ue -+ill her.dle him separately.
E r f 21 .,

M. e.' 34 .* . : ::cupon ,

15 pp,rs 7cgpn;;;3,
.

16 gg;gt 33L3cy,

~.' '

17 g;LLI;g; SIE3,

18 A. K. DINIS,,

19 EDYTHAIJ.NA TOMPEItiS, ind

20 BER'iD KAIRI,

.

21 were called as witnesses on behalf of ':he Regulatory Staff;

I
22 i and, having baen first du!.y cworn ware 2 :tmined and testified

23 ; as follows:
I

! ! (24 MR. ENGELHARDT: I would lite to Onll Dr. Paul
.

25 Tompkins as the first witness.:
s -
i

b
;

*
.

g| . *

/
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-
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-

,f M.M. f.1.. 4 5 -. ;
-..

". CHAIRMAN SKALLERUP:
~

w- , , + . Would'it be a convenience toy ;,
7-

L_ /rms10' 2'
~"

~' ,
-

'

pggg:y *, g ;you to have the witnesses up, at the Emblo?1g ''
gn zu' ,

Ek 3
-

- 22. ENGELHARDT: We w'ill, as we develop this

.J[,.- ' 4
,

-...

'Dr. Tompkins and some of the wihnesses have a.particularcase.
. c .t o~..,

5yky area that they will speak to. And when we begin the cross. s. , ,

x.
'

6 examination then we will bring all the witnesses back. The,

. .

.s--
7

~

program as we er. vision it with, regard no the presentation~ n. :

g:; -
'l- 8 of these follow-on witnesses is to hav.+ .he witnesses>,

8 I
present their testimony first and then to have th2m cvail-w ,

#w
-C.# 10 able as a group for cross examination b: nembers of the Boardw ...

,b 11 and the parties.
D !S
h[ 12 biISS EVANS:' I just have a coIInont. Yesterday upon_9

|% p% . 13
+

dgW
'?sw.. y$4

4'b 4-..

receipt of the testimony from Mr. Engelhardt I did not
'"

. ,y J'A. 14 -
. ,,.. - receive Mr. Tompkins teetimony.

' '

- .:. .

~9 15 ,

ER. ENGELHARDT: That is correct. I think I |_g. , '

.- |

7; . 1e mentioned te Mrs. Bleicher that we had only the three pieces i
.

*
y g

17~ j of' testimony that we were able to give ter "in prepared form.- - .
,

..~,
13 I think 'I see some of the atterial in fr or.t of you now.t-

.
- .,,

.}3 19 MISS EVANS: Do you have Dr. Tompkins outline?.

20 MR. ENGELUARDT: No, we do not. 1
, i

,.1, . \,,n
1,4

21 CHAIRMAN SKALLERUP: I believe in colloquy I had,,

,
.

'
- 22

t . with Mrs. 31sicher the understanding was that she would be j
4

23 given sufficiant time to prepdre cross examination on these.

t
-

24 | witnesses.
;

'!" 25 'MISS EVANS: Thank you.<

,
-. o. . ,

g y 9

3
'
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= -u

.

. y s

BY:MR. ~ ENGELHARDT:
,

g w;, . '4 ~'-
-

': x
-,

, . -. . > .,,

T,onI,1 - Q Dr. Toropkins, would you pletse state your full
v -

3 ~

.

h,- #
Jr f

^ n- name and' address?'. -

~

,

k;p
-

th
'3 -

-

,

j:PW-
- Al My name 'is Paul C. Tompkins. Address: 6808JME'

::$ r ''

y4, 6 Melwood Road, Bethesda, Maryland.
; .?, *

i--7 ~Q Would you piease state your present position and.

? -4,
__

s
. give a suar. cry of your educational t.nd professicnal

'-3 8 qualifications ?

..'

@ - 10 A My present position is that of acting diractor, '

. ..

Tp[ 11 _ Division of Criteriu and Standards, Raciction Office, R A,
1....%-

.

.

.h 12
A hy As to education and qualifications I ha.ve a Lachelors in

_

es?,y! v~

U '13

g-w . .
clianistry fron Whitmnn Collega, Walla Valla, Washington,c

,w, n . .c

Q ." T, !!4 1935, and 92._duate work at the .Universi ty of Chicago and-,g
,. u ; 4
ig9 15 ths' University of' California. Ph.D fr a the Universit, ofv

3 73 s..'* ..
16(y California.in ULochemistry in 1941.

4 ,' . - As regards my work in this iield, as a graduate17

g,

3.i , 18 student I helped ecne of my colleagues in the preparation of,

a c~
'k}.

19 radioactive materials for the cyclatron ct Berkeley where7'
.

;3 20 they were doing distribution experimants on such things as
li:g'

. ..

W 21 phosphorous burni tg tubes, potassium ard so forth for
"

~l

.

22 , physiological measurements..

:

;. 23 When nl.a Nenhattan District was created, the
x

& recruiting proce/.ure was thz:t those whc were brought li.to*

.. .

h .

Ap 25 the project wrote to their friends that they thought had the
-@JM L .a x
}d f .2.- ~

, ,

' ,

m,~ ~ ,

Y .[N m , > 's

n iu- m]
' I' -[- - -k'

~|,: , ~ ? !
.[.

<u. _
-
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'

..

background which would help the' project. I was so approached' :/:. . ,.:
,

~

., . 'g
a . j f'' ' ' and'I joined the Manhattan District in 1942.

y

-' - 3
The particular, functionk we wore given wera in.

.

4'

the biology division of the metallurgical laboratory,,
_

a:,-

5 University of Chic'go, for the specific: purpose of separatinga.

6
and isolating high cpecific activity fission products

,

7 for toxicity n.rasurountG.
.

s
The reascn :.or going arter I.igh cpecif .c act:vluy

. - .. . .. ..

6
materials ic that the function cf that program was to derive'

-

|'

t

10 l the kind of data that uculd be needed t.o establish the vorking,

,

- 13 I

,
practices and ctandarde for the plu toniura separation

" ,f - 12 project at i:2.nford.
^ i ' |

. h, M 13 'My ucrk during the war was : n the separation
,

."J w ~. , . I4'' '

of strontium isotcpec, barituu and lithiina isotopes, phosphorous-
-

15 busing tubes, radiun, plutonium, colu*bium, yttrius and a+, e

i

16 feh* others that I ferget right at the r..ccent that were then
-. ,

37 used for anin:a1 c::perimentation, the ptrpose of unich was to,

,
'

18 determine those conditions cnd quantitier that would be
5/

'19 lethal cc a result of the internal d2pt sition of the nuclides

20 in animalc.

21 As a result of this dealing with c matorial that
.

.

2_' 22 wac very high in radicactivity I becant cuite interecto,! in

- 23 cafe handling procedures and technicues. And a lot of my

24 experience during the war was in the dt.velopment of laboratory
' 25 designs and laborato:.y equipment rangir.g -in activities from-

,

. , .

% : ' *

* L,

o 1 .
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~

the range of microcurie up to several hundred curies... q __i,.
. .c

:s yW -2 .

During the W'ay as a resul*i cf this interest I
'

7 n ,^-
?: ", f _ ,: 3

'

A df7
~

3'

was moved to Oak Pidge where I continued this same process.
: , I'

' 4
And I might say my interest in the caft handling techniques,

V ~
y.. ..

and so forth was strictly a matter of self-defense. At

6'

Oak Pidge I joined the biology divicier because of my
,

r 7,

J interest in biological effects.'

'

8 '

At the end of the war we wele given our choice
.

. 9
[ of remaining with the project or returring te cur point of
. .

10
origin. I. elected to return to San Frcncisco, from where I '

.
...

.11
came, and join the staff of the Navy R6diological Oefense<

,7 .
;

II
Ld oratory wi' the assignment of development.of defencas;r s~.e,r ._

h;[ u
for the military against the radiation effects of nuclear

. :op eu- 1.t -. ,M .V. weapons with specific reference to f allcut and fallout con-'

, .y,

- ' 15 . .

tEnination.
i+

1C
Fron 1952 to 1950 I was the scientific directer

"'

of that laboratory. Icd the er:perience und the functionc,.

4 - 13 and missions naturally dealt with the crigin, distribution
'

19
, and envircar.cni:al behavicr and derivation of subsecuent

-

U
.,' hazards from envircnmental radioactivity.

21 In 1960 I was approached by the Public Health
..

22 Service to join them to do the sana kind of thing but with
'

t

{ the emphasis en civilian prctection ins tc.ad of military. 23

24 defense. I became the chief of the circuit branch of the

25 | |Division of Radiological Health. It became apparent very
-:

5
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" N .gI ,~'. . ' _ early that the Public Health Service was a 1.ttle premature,
. g
4 ( .". ( 2

~
,

RIN2rmsl4- that they were not equipped and not_ prepared to support
,

! .. ,

'
,

3
a program of the type envisioned.

_

.c uy 4'
4 So I transferred to the Atonic Energy Commission

.5 as the Deputy Director of Radiation '?ratoction Standards.

6 My first assignment there as a result of my enperiones with,
,

7. ] the !Iavy was as the AEC menbar of the m rking group of the
- 8 Federal Radiation Council.

m.
','.' Tn 1963 when it was decided chat .hc FRC wouldi

a

10
set up a staff independent of any of the agencies I was '

; ...

~

II asked to becoma the enecutive director. It uns in that
'

12
m;[.. capacity that I served from March of 106:. until Decer6er 2,

r- .. s . nI ^ 13 of 197(/ at which time the FRC was abo:.iched and its=-

.r3 : '
~. ,. n, , .,
q w m e., 94'VV functions were transferred to the Enviror.nontal Protection.

. , ,'
15 Agency.

,

'

16 Q Dr.-Tompkins, would you plei.se discuss the history
. :~

'

. . 37 of the developmant of the radiological protection guiulines
18 which underlie 10,CFR Part 20..

'

19 A I would ba happy to. I thir_k the basic factor.

' ~

20 to be understood is that it has been kr.own fer some titae
'

21 that ionizing radiation under appropric.tc circumstances
.

22 and in sufficient quantitias is ccpabic c f causing damage *

:-

.
23 and even dsath 9 the persons exposed. The experience of

1

24 the early radiologists prompted the Secord International
--O, e

25 congress of Radiology in 1928 to eranir.o the hazards being. , - .

.

O'

\ l

' , ; ~g ' . $

k.p ;~
.

m
,



.

w i: A ~

? 'h h f ~ 1.2 e ,

i.M;, ~

1774
.. *'-

- -

m
.

%> u ,

* ' - ^ 1
'

f; ' experiencec by practitioners of that profession.-
: .

rmsl5 2 This, in turn, led to the es':ablishment that same

3 year of the International Commission on Radiological Pro-
.

' 4 tection, :nore commonly known as ICP.P. The ICRP was established

5 ~

. tc davelop reccanandatione for protection of radiologists
/

E from c;;posure to M-rays and gamma r:dit. ion from radium and

7
-

its products.

a The intcracus cf the ICR2 ar.d associated

8
I national crganization:; a::panded thercadtcr to proteccion
i.

in 6

from all cecucational courcas of e:gesure. As an curgrowth ' {
*

l
11 of the Jaur. ding of the ICP2, the National Committee oni

- . e

11 PJ.di . tion Frctection, known as UCF2, was fermed in the Unitedr, . i

i:: '

13g, States in 1929 under the sponsorship od the United States
gg;~ ./,

' ~ l'.
, National Bureau of Standards for the par?ose of coordinating

:5 the views cf the varion; cocietics e.nd Other organi-
>

j zz tions with cn interest in radicti:n pro 2cticn problems.16

I

- U I :n 1964 Congrada, pursuant :o Public Law 83-376,

* 10 chartored the NCRP as an independent a,17isory body.

19 The series of events which :.ed to the formation

20 of the Manhattan District during World War II included the

!
- 21 recognition by responsible scientists : hat the development of

.

-r 22 nuclear energy contempleted would be a:sociated with
, . .

'

t
- 2: } quantities of radiction and r adioactiva uaterials many orders

i

I

' S4 or magnitude greater than man had ever encountered.

&.
25

,

It was also recognized that from the experience

4

e

i ky
w

. f Q.
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I'

with radium poisoning and the deaths from c'ancer that',s.,,.. -<-
|v a

/ .,
.

-

, ;}- had ensued there would be a spectrum of unfamiliar radic-
"

,

- .-

3
nuclide~s as well as a spectrum of unfamiliar types and

.

4
, energies of emitted radiation which would also be enccuntered

5'

in large quantity.

6 Accordin?y, General Leslie 3 roves, head of the

7 Manhattan District, set up medical, bialagical research

8 and uhat is now ?.ncun as health physics org nizations to
..

9 cctablish safety practices and assccia:aa standards to

10 guido in their develcpment. Mambers of the ERP were,

11 brought in as principal advit, ors te tha .aealth and
.

' 123. safety personnel uith responsibilities in the Manhattan
2; : ,,

Opy, 13 Dis trict.-
4(,4

.>,>-
. W weg'.^~p-* 2f 14 In the early anys cf the Manhattan Distriet they

.I
~

is ucro faced with three choices about wh!.ch I can tssure !s

i
f

16 1 there was a good daal of debata. The first choice was to
.

_
37 set the standards so that one would av0id any acute

J

18 toxicity and hope there vould not be too severe a hazard

| rrom the G$pected long-te_m latent hat:rds such as delsyed
~

13

20 cancer.

21 The s3cond possibility was tc try to compromise
.

227 | betuoen these tua and do a benefit-rise; apprcach.
;

23 And thL third ucs to insart, as a matter of-

24 policy, vc.m.y stringent centrol standardc with the hope of

_
25 not only avoiding acute radiation injury but also avoiding

'
.

h

Y. .

-$k
~
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_ .. J . the more latent longer-term daveloping side effects.
c

. . . , , ~ - 2
.t s As a' matter of policy, General Groves.

; - >

~ selected tha third option, and severe and stringent contrcls.

^

4 were applied.' And .this has influenced the concapt of
.

5 . radiation protection develcped subsegucntly through activities,

0' of the Manhattan District during the uz.r.

~ 7 Radiation protection standalds until the and of.

' a World War II were expressed in ter:ns of t. " tolerance

- 0 ? doce." Also, since those were occepati oral standards, une
- |

'10
,

population at rick was cor.sidered to be tdults. The radiction {
l

| protection standard in fch a during the IIanhattan District j11>

|. ,

12 period was 0.1 R per day. For purpacet of reference I will, y e,w,

. ..

"+

13jf.- .equata for purposes of this discussion,one R with one rem
,

m gpg:p
N ' " 14 which is a tissue dese. This would Iermit a presumed annual

. n
~

15 dose of 33 ram pe.r year. .
,

16s. . In 19 ?6 the NCTP was reorgar.;na i to accommodate

- 17 f the vast in: roase in respcasibilitics lmposed by the
|:

'

18 davelopment of the atom.ic energy progran. And the Committee

'
19 set up a number of subcoIntittees to reexamine NCRP

20 standards, l
e |

1

21 On the basis of uhe, experience during the war, I
.

j the NCRD clmost innediately decidad to lower the permissible22
l. . _

,

-

|

,

1

. 23 dose for radiation workc.rs from the then current level of i
'

!

I

24 0.1 ram per day to 0.~5 ren por week. Uhis nas done primarily |

7 ,

~

25 in recognition of the fact that under peacetime concitions
|'

'
,

': |

J 1--i ,

|
.,

- -
i
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the potential exposure of radiation wo.:ksrs would be related/rms18
' '

e..'-
- 2

- to a much larger work force than was t-ue during the war.:

m; -
3 'The action was based then en prudence, denonstration of

'

4 industrial capability to operate at th:t . lower level and in
e,

5 recognition of a growing work force.
'

.

~6 The NCRP members participa::d in a serics of

7 tripartite conferenecJ aracng the United States, Great
,

8 Britain and Canada in 1949, 1950 and 1933. These tripartite

9 i ccaferences went into detail on the leccons laarned in the
10 wartime developac.nt. 7,nd all of tha rt.diation protection;

.- i

I standarda uera re-examined.11 The other aaticas agreed

12 | vith the,HCRP and the United States tha t experienca with, ;, i i

"i 13 rrdiation workers in nuclear institutic ns has shown that it
. . > . -%,

'N 1 ' 14 is practi. cal to operate such installations at c lower
.

h value than 0.1 ram per day for annual e.nposure. Thersfore,15y

{
the valua of 0.3 ran per wask previous;y prcposed by tha16 *

'

. 17 NCFP was adopted. This recommendation was also adopted by the

19 ICRP in 1950.
!

39 In 1354 thr: NCRP Handbook SS was issued

containing that bcdy's further recommendations respecting20
.

21 exposure to radiation. A dis'tillation of all available
.

knowledge concern 2d with possible ef fects of ionizing radiatbn" 22 :

l.

23 d on human tissue at the time of tha rrport lay behind the
t
;

24 NCRP' racommandations. In the Handbook they discussed bio-
.g
. . .

25 logical variabilty, latent period, recovery and repair,
>

| . radiosensitivity, relative biological e f fectiveness,
| ,

J'

, ., ,
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.
~ dif ferential va'riations , that is, two distinct biological

2
,c ' i
:u ' entities with different radiation sensitivities being
. . , - ,

3
exposed to two or core radiations of dif ferent specific

.

A lonizations. It also included examination of the whole
,

5 bcdy radiation, genetic effects and reduction in,

* lifespan.
|
!7 The philosophy behind the bssic racommendations

e Ifor radion protection is e:tprassed in 3e: tion 4.1 of ;

8 IHandbeck 53 and is r.s folloas: i
!

"As a mattar cf principle in 's sound to
|

"

, .

11 t

avoid all unnecesscry axposure to 2anizing radiation, I
i

4J - 12 because it is d2sirchie not to depart from the natural
.

'
c.

13
,

, ,
; conditions under which man has de'rcloped by evolutionary.

. v. -

- 11 F l ' 14
.

--
i processes.

i
!

-
15 I

"3cwev0r, man has always li';wd in a field of
{
i30

ionicing r;tlatior due to the cra.etce of rcdio- !
I

!! active mat 9 rial in the earth and lot mic rays. !T;'.a the r
. 17 i

. '

10
c::posure to this level of radiaticn is beneficial or

19 delGterious to rinn and the racc it c mEtter of specu-
T.

20 lation.
.

2t "The cbvicus fact is that it cannct be avoided and
. .,

. . .
.

in :n s environment [
t'- it is thcretore ror. cal or man to _,1ve . .. .

, : i

i

i23 He have a leucr limit of continuots e::posure to radiation !
|
'

24 that is unavoiccbly tolerated by me.n.
2E "There is, on the other hand, a much higher level

.

. k. *
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~7:yd', . of exposure that is definitely known to be' harmful.
'

tip ,
'

2. ~
-

' ,frms20 2 Between these two extremes there is a level of,

4.%. .s
. - -

..+ , , g
.

1.- 1 3' exposure,, in the neighborhood of 0.1 rems por day,
, s, 3 ,

%g : + .that experience to data shows to be safe for the individual
-

'E . ' ..
5 concerned. However, the time of cbnorvation of large -, .. ', J ' ,

' 6 numbers of people e.'GoGed at this rate under controlled,

.

. -

7 cond.i.tions is too short to permit a categorical assertion
.

,

S to this effect. -

4

3 "It should be noted in this connection that lowerirp;
.

,' 10 the level of exposure by a factor cf two or even ten, decr, ,
,,

,

4E

11 not materially alter the situation insofar as making a
. ., , .

7 ,, 12 peciti.ve statsmant of absolute safety ic concarned.
.

Y3 4 $ ~.,.
.

5.
I-%

-t W<W 131
.

The on1v statement that can be mafa- at the present 'x _ ;x:s., *

TGj2@ %
.

.. hN- 14 time about the lifetima exposure of persons to pene-
1

'

y
;. .

' iM 15 trating radiation at a permissibl2 level considerably highea;

! !u

1,.{ - 13 than the backercund radiation level, but within |
-

i
.

.
.

17 the range of radiological experie.ica, is that appreci- !,#
-

t,

* '

18 able injury manifestibic iri the lifetime of the individua I
w.J ' -

N 19 is extremely unlikely.
.

20 "It is therefore necessary to assume that any prac-
,_ ..

.

-
tical limit of axpost:re that may ba set up today will21

.

22 involva some rick cf possible har:a. The prchlem then is

*
::3 to u ke chic risk so small that in J.s readily acceptable

. 24 to th2 averaga individual; that i::, to make the

' '

'25 risk essentially the same as is present in ordinary
. .

I

1

4 k

'.

~.~, .
.

Y*' ,
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'' ''

occupations not involving exposure to radiation."
+ ,

w 2 '

Wh:._Y End quote. Public controversy over the effects
-s.

, - 3 I

-
,

i 'on the environment of. radioactive materials develcped in the'
*'

4*1.
.

carly 1950 's is the result of . fallout " rom atmospheric
-

I
. ..- g

tcsting of nucicar weapons. By 1954 the controvsrsy was3

6
\ acute enough to prompt the Rockefeller Foundation to give

'
s

'
7

a grant to the Nations 1 Acadeny of Sciences, kncia a ? Se

8
NI.S , to mEka a comprehensiva review, _.alependent of the

: 3
government concerning knorladge related to the biological effects,

. to '

of atomic radiation..-

11-

. . The NAS, in turn, organiced Tic Committee en
- ' ~ 12
y j.- Biological Effccts of Atomic Radiation. commonly known as the

.

j. . 13.-
U EEAR 'c:=nittee. The first sumary reports of the EEARn ,81-; ..

J.. '_ ?, g
Q w

34, . -
,

[ff, Ccmmittee were published in 1956. BanN upon its censidaratio:,
u""

15 of the $ffcetr. of radiation en reprodu ::ive material and
. , '

~ 16
y the quantity of rcdietion which was jur. pad at that time would
w: , 17', dcuble tha natural mutation rate in nan, and considering thes -

;

18
fallout would affect the population of the whols world, the

BEAR Committee recomended that, for the general population,,

20u ,

an average per capita goncdal doso accumulated during the,

.

. 21 first 30 years of life chould not exceed 10 rem of

22
man-made radiation and should be kept as far below this

i

23
| value as is practicable.

(' The average per capita dose in by its definition

25

.

the por capita dose that would give -- par capita dose

P /

'4
C %

6 %



ri ~
ek;

' ' '

, , 4 >.- . > > *
.,

' ~

* ~

19g1:41 ?. ;/ ..

-y ; ,

.,

-
.

'i* '
4='-5.,

' meltiplied by the size of the population at risk -- that would
rms22 ,

,,

. '' '
give the scme number of rems' as the exposure actually received..-

,t J 9

3 ''

~*i j This was the first numerical recomendation for
|-

4 -

. --- - a limitation of cumulative radiation e:crosure due to all
_

5
s s kinds of sources vf man-made radiation based on genetic consder-

6 ations alene. The NCP2 reviewed the BC.'a Cordttee
1

7 reports and and, fer practical reanns . livided this numerical
t

'

ie value betuscn radiation anposure cs asis,:iated with nedical i
I
f

~ 8 practice end radiation enpesure associat3d with all other i
l

i 6

10 j pra c ti cas . It divided this 10 rems re : r.anded by the SEAR
!,

11
'

Ccrittec in% two 5 rema for medical practice and 5,

_

12 rcm3 for everything elce.. .

',%-3

.
,m:; g .

DB fis., M

15 I
|

4

16 , |

!-

17 8.

18

'

19 !
6

- !
'

20
|

< a

21
.

e I

i !
23 '

j
!
'

E4

b. I

25 )

,
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1 neanwhile, the United Nations, following the impli-
~! .c) JJ

'

. .,

- 2 cations of fallout from weapons testing, established in
_ , , ,
, a -

,.

_

Deceiter 1955, a United Nations Scientific Committee on the3

. c
.

.

4 Effacts of Aronic nad1ation. This is known as UNSCEAR. This
.

j , . _
5 committee examined every aspect of what ans know at that

c time chout ionizing radiation, both naturally occurring and
, i

7 man-made.
.

8 The first report issued in 1953 contained five

,
9 main subjects:

,

- 10 A- C3 etiCS.
,

>. ..

! 3. E2fects c'f radiatica by irecrnally absorbedn

12 isotopas, and the effects of external rcdiation. ;
..

4m -ms ,
.

t, 13 C.. Natural radiation levels.
41,~

'

D.
,,

.e s

y7 ;4
_

' Exposure during medical procedures and'

.

'

15 occupational exponure.
,

E. Envircnme:.tal contaminaticn. |3
.

Item E quite naturally emphasized everything wnich. . g7

was knoun at that timo about radioactive fallout frcm.
, g

c.

atmospheric testing, the movement of this material in theg

GnVironment, and its i3.plications with Jegard to effects On,,*C

health involving the whole. world populat. ion. The available
.

information on the effactc of icaining rd.iat. ion at the,12
.-

1Y l f individual mole ulan, celle, tistues, and r. ore
23

complex orJanisms, such ac the whole body of cnimals. The !
.,4.

.._;

." . 25 types and quantities of radiation absorbed by tissue were

..

' , J<
.

_

* eJ e

~ r
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.

fyf l' examined for'the whole spectrum of func:1onal organs. These.
.

.
.

e %m.c? a f .
.

v
.

< .

<
..

-

, .kmy ,4.;;; .. ,5.' 2 ' include'd; separate sections on evidence for radiation injury
'

-

n. F "_ <-
,, ,,

d3j.2 *!: - -

,y .. v; r

-3 ;affecting tha blood' forming organs, skin, gastrointestinal
@ ,\ -

,

I ( ' ,i . . tract, nervods system, bone, gonads , ' va;cular system, eyes ,4.n ~; .,

a [v....y'-

_-

M' , - Q. - _ lungs, endrocrine organs,,and embryonic development.
,

: 5
: 1 :- :': n . : s. ?.

_

.

-E "[ The 1962 U.N. report was also comprbhensive.6
..

1.9 7 I would like to insert for the record starting.

siQ -

yh vith the 1902 report -- I have cerved a.; a member of the U.S.3
tag (

.a M 9 delegation on U"SCEAR and still serve in that cepacity --
n,

, .:
e 4~, which covered the phyaical and biological aspects of the.g

:;r ; ~-
?. '

interaction of ioni=ing radiation with natter -- comatic
*

11"

,g. r<
.

=:
. effects, hereditary offccts, cources of irradiation and

5%&:37 12 - -

a:p,.c.;3'S $3 compadson of doses 'and estimates of= riuh.
.: ..& , .

1 39
gppp c

~

;

h. m v .kh;D'[
'

' In its.1958 roport the U.N. Conctittee estimated;
.. -

- .{
.s ?- . m, . - absolute ris k , that is, it calculated the frecuency or'

15
n,r. , ,, .

;D, number of effects which would result or be expected to. . . . tg
,

' . , ' " appear in a stated population subjected to a stated radiation17. < ,..
p_v

.h; -- - dcse.
,'We.g ; . u- ; .

~

In its 1962 report, however, i.he committee decided
's ' ' la

i.,

.' . -
19

that the assumptionc they had to anke dout Liological,

behavior under stress were so far reaching that the results
-

i
~;

,.

we're' highly theoretical and that the hypothesis on which
. . .

' ' they rested vere rather flimsy, and so the ccmmittee abandoned,3.

this approach on rhc bcsis that auch absolute risk could,

h, not be estimated reliably, and shifted to estimating what;n . . \- 25- .

QA -

B
- *

-

pgn

%.,n, --,

w&,rc; n ':.y'. ,a, 9
'h b 3 ,

,q$Q
., an
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W U,G;,. W W.:1" it' called comparative risks, or.the dose commitment.xv.-
.

. www- .
.

- ..
- ,~ <

h By this procedure 5he estimated" dose resulting
ggx_p~ _ i n

. - ,.
.

.

-+ ~ ~
.se ea ,

JN,Q@ ' 'a fron 'a particular source such' as- fallout from atmospheric
xg ' , - ' ,

W~ G g
,

7 , .j. y ? - 4 testing of nuclear weapons is compared with the dose that
. , .

M, 7, n..
. ,
'

~.

a..p'.p..N .- 5- would-he delivered by a different source such as that?:
.w.. w , . ,

- s i

.y *I~%- 6 arising from exposure to natural backgrcund radiation.
.a. ,

:. e ;
_ -

'[7
'

- There is no attempt r.ade to calculate the number:;m n | - 7 ,

-es. . -

W 8.: and frequency of adverse effects that might-he associated
& _ ~

x 3 with either of the doses being comparod.
y

w

hf4 W; Af ter preparation of the 1962 comprehensive report,,

_. 7 y. ;

'hp,- the U.N. Committee felt that future rep 0rts should concentrate
s _-.

3, t .

. ? Et,.%. -'l.* [ ~

% k i.i on selected areas and that an updated evaluation would ba12.. A
%?-:;. .

~350 @ $ Q.6 13.use ful. .
~

'

. ,

- .:sqw n. m .
3k9f Y%4

I '

The 19G4 report was accordingly confined to an
$gCM
:.,p::sry:p w:, .Ievaluation of radioactive contanination of the environment

~

., .. .

F - 16 by nuclear tasts and radiction carcinogenesis in man.
!

The 1966 report up dated inCormation concerned, , t .E , _ g
e.- w
1 ', with radiation from natural sources and environmental
.r- 18
-y : .m - . . . . .contamination by manmade radiation.J' ,

y - !9 s
a

/F The genetic risks of ionizine radiation were also-

, - 20 ''

;., ; n ,
. .

.

,

c

,f < ~ ' updated and reevaluated.
, ,- 2 ,. .

. , ,

'

The 1939 report recxanined racicactive contamination
.

,

,
c- tcf~the environment by nuclear tests, effects of ionising23

.

radiation -on the nervous system and radiation in chrcmosome.

.4,
n _ ,

- 4 ..

|
aberrations in human cells.

'

.a ,

' . 25
,

-
.s. ,s .

..+ . .

Q. ,1 _
The memberships of the various delegations that

,t,..'p) 4

(y ).'j!|._ ,
.

"*- w. . .qN ,s .s
, . h-fi '. - L. . - '3-q j g4 .M '+7 i
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r, .

aff, I, assisted in preparing these various repcrts were selected
~ v. .

?, V , 2 on the basis of their established professional competence
. . . , -=

3 and expertise in the particular areas being reviewed.-
,

..

,
4 In 1957 the NCRP issued a preliminary revision

. ,

5 to its recournendation for maximum permicaible exposure,.

6 which was designed to centrol the acc m.ulation rate. They
5

7 adopted the basic formula that occupaticnal oxposure should,,

a -be so contrciled tha the accumulated rcdiation dose would
-

,

not excee( 3 x ;i-13 where '':I" ic the are in years. It alcog -

T frepeateditsearlierrecommendationthatpermissibiclevelsm ,

.. i

' ; . '

11 from radioisotopes taken into the bcdy uculd be atcomplished^

!-

Eq 12 .

by control of the average concentration of radioactivo
s.% , , -

. ' M,
, -

33 natorials in the air, water or food taken into the body.
,

* *," w_? g..

In discussing dose to persons outside of the
. ,.

.

34~.
,j 4

.' g control areas, liCRP recccunended radiaticn or radioactive

;$ material'ouncido of the controlled area and attributable
.

to nornal operations t!ithin the controlled area shall be.

37
1

such that it is, improbable chat any individual will receive
33

-

a dose of more than 0.5 rem in any one year frca suchg.

radiation. It also observed that the riaximum permiscibleg

' '

averag body burden of radionuclides in persons outside
21

of the' controlled area and attributable to the operations22

within the controlled area vill normally ontail control of23
f

ithe average concentrction in air or uater at the point of24-

intake. And that the body burdens and concentrations of25
,

radionuclides so estimated mcy be averaged over periods up,

- u -

..a
"

%r g

_-
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j) '

~.
, . , .. .

A ' ' , l' to.one year. -
-

, , .
_,

'

During the sate period of' time, that'is, betwoon. ' , ' J2-+ ..

c , g.. s ., , t., ,
.

,

- 3 , ,
, ,

'

3 1957 and 1960, the UCRP set up an ad hoc committee specifically
'

-

'4 to consider the scientific and philosoplical base of radiation-
'

,

-L .

,

. T. ' 5 protection standards affecting t.hc general population. This
..

6 was again an outgrowth of the concern over weapons test

- 7 fallout.

8 The important contribution cf this study uas the

-

3 view that the range of cxposure conditic n:: in the naturally,
,

| |
10 occurring environr.ent wtc a logical poir.t of departure for i.

: I -

considering permissible exposurcs of thc general public.. gj

12 At about during the sama 'peric d thoro was a great' '

,

. ,? ...

'' ] ' public debate over the applicability of the NCRP standards33x
;,i .

,
~

. ,. g# { ' ' ., 3 4 to the interpretaticn and control of' fallout from weapons
.~.

# -

~ test'ing. It suddenly beca:r.a aware to the government that15 j
'

the NCEP ues not a government body, was not a government !16
,

entity.g.

~

So the President asked the Director of the Bureau, g,

I of the Budget in concert with the Secretary of Health,<

g g
- $
l' Education, and Uc1 fare, and the Chai=an of the Atenic

20
'

Energy Ccamission to review completely teh posture of the
.

| United States Govarnment in its abil.:.ty to nandle official
:...

24 ,

|

| standards for the covernre.cnt.
23 -

The result of this review which was transmittedA.r

j.to President Eisenhower was that there was no single agency-

,25,

..:.

with the scope of nission and assignuent that could viewo

v;
pP - I I, ,

~
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I

. . .
the problems of the Federal Government as a whole in concert.

'

It was therefore reco= rended 'to him that he be advised by2x.

m- a

%
an interagency advisory group called tha Federal Radiation3

.. .

4 Council.,

5 Accordingly, the Federal Radi1 tion Council was-

6 established by President 21senhower in Ixacutive order No.

7 10031 dated August 14, 1959 and was sub2equently nade a
~

e statutory body by an enactment of Section 274 (h) of the

3 Aucmic Encrgy Act of 1954 on September 23, 1959...

,

to Section 274 of d:a Atomic Onergy Act as amendad
,

..

It prcvidos as follous and I quote: " Thorn is hereby established
,

'

. . a Federal Radiation Ccuncil consisting of the Secretary of, .. .. a , . 12-

93 I:calth, Education, and Ucifare, the Chairnan of the Atomic. ,

g;hi ' 34 Encrgy Commission, the Secretary of Defense, the Secretary
'

15 of Commerce, and the Secretary of Labor, uheir designees

16 and such other members as shall be appo:.n=ed by the President.

The Council shall consult qualified scientists and experts, g

~ ^

18 n radiation matters, ir.cluding the Frenhlent of the National
4

.

Academy of Sciences, the Chairman of the National Committee,g
~

n Radiation Protection and I"ensurementr, and qualified20

exp rts in the field of biology and cadicine and in the field21
*

.

f.' health physics.22

O
| "The special acsistant to the President for23.

!

science and technology or his designce ic authori:cd to attend2/.

25 m otings, participate in tha deliberatiens of and to advise
9

('
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- - '

n 7 , c. .vdj.p?c , (, . the C'ouncil.,

n 'n s n.
.<p

.h ; , .c',
:2 ' "The-Chairman;of the Council shall be designated

t ~

*
;

g:F ni _
.

.

%"$. D ' '{
~

3 by the President'from time to' time frcm among the members
.

x 2 4 w -

' f .-[
' , . of the Council.. j

., 3
P "The. Council shall advise the Iresident with'

4

c 5-.

t...._r. , ,
,

' *;; , g
~

re'spect to radiation matters ' directly cr indirectly affecting

J health, including guidance for all federal agencies in the7

'- formulation of radiation suandards and in the establishment,,w g
;;-

and execution of progra=: of cooperacica with states,
j,,

-

|

.
"The Council nhall also perform such other functions

'

_. .' 3 .10
*

>

9' as the Prasident may assign to it by D;2cutive Order."
u sy 13

s

N The President added the Socratsry of Agriculture* * 12 ...
;

% to the Council-on August 16, 1962 and subsequently added,. Is.

4 .s
( . ce .. ,. .a

es;;gpa.e-f ( the Secretary of the Interior.on January 16, 1968.%: .

14- .w
..o -

*

*he Secretary of EDW uns the first chairmana

e" 15
-

_.

.t ,.

appointed by the Precident and by conyc.ntion the Secretary,

t. .

. of the Department of Health, Education, sad Welfare continued
.

17

offectively as the chairman of the FRC froin the time of its
m ,. . 18

.n ,
'

abolishment.
19

.

Following,the creation the FR0 undertook a
. 20

completely independent review of what was then known about
21

-

ionizing. radiation, uith particular ref2rence to its effects.

'- 22

_

on man. The first report of the FRC was submitted as a
.

memorandum to the President in 1960.
24 -

(W' In its report number 1, the FRC stated "Although
-

. 1s
s

.

'
%

'A~ - (<

,

'4,
9

j8 E- .

2

< , J
+
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; ,

J- I ioniling radiation 'can induce genetic. and somatic effects ,
,

2 that is, effects on tie individual ~ during his lifetime other',

,
, :.

'
"

- 3 than geneti'c effecta , the evidence at t'to procent time-

-

4 is incufficient to justify precise conclusiona on the nature

"
- __ tha doce effect relationship at low doses and dose rates._ ,

.

, "Moreover, the evidence is in iu:?ficient to provec,

7 cither the hypothesis of a damage threnheid, that is , a point
,

"

g below which no damage occurs, er the hypothenis of a nc

9 threchold in t. tan at low dotes."

to It alco said "There are incuf ficient data to
.

prcvide a fina basic for evaluating rad.' acien effects for,,,

'

I

| all typec ar.d levels of irradiation. "g
>E> |-

! "There is particular uncertainuy with respect to'''; 13

[ 14 the biological effects of very low desen 2nd icw dose rates.
' ;- It is not prudent, therefore, to assume that there is a15

'

leveling cf radiation exposure below wh..ch there ic abecluteg

certainty no ef fect may occur. "g -

This concidcration, in addition to the adoption*

~ 18
'

of the conservative hypo'hesis of a linear relation betweenc

biological effect and the amount of doso determines our+
' 20

i

| basic ap'crocch to the formulation of radiation protection.

21
'

'

standards.
22

( The FRC report number 1 also i.ccepted the view
' 23

-I

,' that setting radiation standards inevitably involves a

p judgcent on a balance between the benefits from the activities
25 i

,

. .

,

+.t i) ' . *
g ;; e~r-

6 *\' s i
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associated with the cause of'the exposure and risks resulting1.

' '

2 from the eg osure. '

.

3 FRC report nurtber 1 establish 2d an annual radiation

.g protection guide known ac RPG of 0.5 ram for individuals
3 in , the population and coupled that as .an operational

.

-

6 techniqua . shen tha individual exposure could no: be estimated,

one-third of 0.5 rould bc cpplied to i:he average per capita7

doce of a zuitable sa:nplea cf t's expos,cl population.a

g Sc r2:cc 7.:endations contained in PRC report number 1
.

g were approved by the -resident for guiduce of federal
, ,

.. ,

agencica en :::rf 13, 1960. It is implic:.t in the definition,,

of the RPG '.chich states that the radiat:.on orotecticn,

12 *

v

, D. I gdde n ine dose cat should not be exceeded Mout careful-

33

consideration of the reason for doing so, and that every7., . .y

offort nhould be taken to : aintain actuni exposures far below3
J

g ' these guide n z.c is prs.ctic:ble; that the benefit-risk
,

.
balance nado by the Council at that tint was that provided

w

these recc:r cndations *,:cre net; that the aggregate benefits

from all acti.vitiss would exceed by far the aggregate risks

coming frce the result rat potential curulativo exposure.

On Septe:6er 13, 1961, the FRC reviewed report21
i*

i number 2, or issued repcrt number 2, in Se form of a

O ! r.e- rend = a== ee F=caidene.
.

,,

In cuinary, repor: number 2 centained recommendations

for the guidance of federal agencies and activities designed to
.

.

. 1

-

'
. , , . O

I~,
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i ,

, ?Q> I limit exposure of members of'the population groups to radiation
.

; -
i

' . '' r. / 2 from adioactive materials deposited in the body as a result
,k(

.i 3 of their occurrence in the environment f rem normal peacatime

~ ' 4 operations.

5 Subsenquently normal peacotine cperations had to'

'

be'-redefined and the actual definitien is that the RPGc
i

7, applies to industrial activities , where tl e controls are- = "

1
:. s

primarily placed at tha source.8

g It is envisaged that this 1:cu:d apply to such

go things as pouar reacters, research inattilations, experimental
-

arrangements , hospitals , and so forth.*
),

- i

'2 Th2 recommandations in repor: 2 contained radiation*-
1

v,

protecti.'n guides for certain individuals in the generalgj 33
. 31 -

- , -

'_ 4.N1 ?(, popul'ation, as well as averages to be applied to the suitable34y:

- sample of exposed groups. It also incircled guidance on-
_ 35

|gener1principicsofcontrolapplicable to all radionuclides
16

occurring in the anvironment, and specifia guides in connection>

37,
,

I with cxposure of population groups with radium 226, iodine,,g
_

131, strontium 90, and strontium 89.
,

20 .

Included in this nuidance pas the concept of a'
-

' l
'

21 ,

One-tenth of an average daily |graded scale of accidents.r

|

, intake is the basis under which intake niides are established,, , ,
.. ,

one-tenth of the tverage daily intake - -

,3c,

Excuse me. I will go back.
45

..

' The average daily intake taken each day over a
25

'

j .

'

. .



. u. , .. . - . , .. ., - . - + !
'

, $w; V. Y , ~ ~ ' | f I+ ~
' , .

. i$&$0h.W.. '
''

' , ,
'

~, ~

46J/yS.:ty;.11'. J 7, ,, .- 1792 -

< a y, n , - - ~ ,. ,.

.":|.*[., e,f;' ^

..
~ ~ '

'

G ,0 .# I year which tiould result in a tissue dose or dose rate equal
_

m ,, .

%. .. . . ..

O, A,f ' 2 to:the RPG for the organ or tissue in question. This was
.rm.+...- y
a sn .

.*?~ 's the base number. 'One-tenth of that, or 1C percent of the

.- :,
,

- : z-

-( ; 4 RPG_ was considered to be sufficiently lcw that he only
3. - . .

,.
. o ,

f ,1, 5 requirement was that surveillance be capable of insuring
. .e p: .

* aa

?' ~

that the environmental contamination levels were indeed less6-- , .

.

(,
, .

7 than 10 percent of the RPG. This war c:,lled range 1.s
, , . . .

'i
1 e Within range 2, which is in the aren between
.c

* s

the instruction was to shift tha.- g 10 porcent and the RPG,J, .

+j ., to quantitctive survoillance, measure or cotimate the actual
r -

,

.-,

.,; exposurcs, and if a growing trend was nctcd, to take such
, t. -

,,

>
' ' ' cdditional engineering rcstrictions as vould be required12ng = y

.

DNIN,. ,;".,~ 13to prevent the annual exposu2 es going at high as the RPG.., w v
y% .yy - .-

: pr 4 ~, s >
It also established a range 3 which wac 10 timesmf$,&y ' .34 ,

-
,,

.1, , , [ _ - the RPG, and there tho stipalction was t.hnt some kind of
1,5~_

.,

definite corrective action to bring the exposures back downsu
4

- wan indicated,j 37 ,

aA These PRC recommendations were approved by the
,

N
,

..

'

President en Scratember 20, 1961.
19

'
<

.- .

Dow as to the way the FRC works, I have already.

,04.
,

.' + indicated in Section 274 (h) , the composition in terms of the+ ''

*
, ,

agencis's involved.-

22

Procedurally, cach member of t ho FRC appointed,
,.3
,

a senior monber of his senicr staff, tlo critarion being
,
,.' ) scientific competence in radiation matters, and the purpose2s,. .

y
,

[% .
I:

i I
-

M. .
. |

.w: . ..

\ e

. .. . ~-
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_

was to serve on what was known as the working group of the-

s . .

': 2 Federal Radiation Council.- -er;.
_

3 The working group brought to the FRC problems of,.

~

./ 4 ir:=ediato interest to federal agencies . When'the FRC was
,

.

5 engaged in a specific project, the work was conducted by
-

.

C means of task groups of technical peopic in government, and

*

. 7 when appropriate, consaltants f roa the : ::ientific coraunity,

3 representatives Of state agenciec, industa , and labor.

9 The work of these task group: scas then reviewed

to , by the working groap and the relevant i:=2ormation compiled *
,

|.-

ti in a background staff report. The staf:. report included'l

-

12 a discuccion of tha escs.ntial scientific considerations and
_ ~.a

.[. 13 technical censiderations in a way which will be relevant
w

NNk 14
t| to policy decisions that might be involved in the particular

..
'

, is " problem and the policy decisions then are made by the
.

.
members of the Council thcesolves.is

, 17 T1.e FRC Executive Director and the working group
_

. is approved each staff repo'rt but the Council members themselves
-,

19 approved the memorandum for the President which made the

20 o f ficial recor aendations .
is

21 The recommendations to the President involved both
.

technical and i.clicy conciderations..22

Upon approval by the President and p'..blication in
.

:;3 ;

'I
24 | the Federal Register, FRC recoracndations become official

| |
''

,25 i guides for federal agencies.

.

%.,
i

'

,
*
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' 3, I [ There have been nine FRC reports to the President'
,

.

: 2 during.the period of 1960 to 1969.
-

~

- , , .

4 The situation e' he present time is that on3,

* '

4 December 4, 1970, Mr. Ruckelm.laus put into the Federal

' Register a notice wl' . sill be found in Federal Register.
-~

5
.

' Vohw E , No. 2 , page W,M. nn h eM&d %dma&n
, -

6 i

g

of Functions" and the instraction was that those functions7

in' being an the time of -.he transfer or the creation fo te*
a

Envircnmental Protection Agency would centinue as the9

- EPA -- they were simply transferred and could be adepted,g
-

by the EPA.,

,

Accordincly the Water Quality Standards which were#

, - 7:+ 12'
-

,

,w

&, N'..:%s . formcrly in the Departmant of Interior became EPA Standards
f 13

2

m.(//4 in the Water Quality Office of the Environmental Protection
14

,

'

I I' , Administration.
15

. Oc :,ir quality criteria and s candards for.nerly

*in the Departnant of Health, Education, and Welfare became

the EPA Standards for the Air Pollution Iontrol Office in'

18
r .

EPA. And the FEC-Standards became the EPA Standards for
|

- '

the Radiation Office in EPA.
20

I think there are 'a few other things I should
21 .,

~

'nehtion in Lerns of the general histony.
22

..

The ICRP adapted the genera'. philosophy of

attchpting to measure the safety in the nuclear industry

h against safety in other industries that had quite different
25..

.e
.

.3 *

.
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1

"f: - ,
hazards to cope with.

. ' -:... c

,,: ,,, Q ' 2 Consequently they felt that they had a policy ~ <

,

c -. -
.

-

,

,

Tc -''

,

requirencnt to ider.tify or estinate to the best of their3 ,

.

~

4 ability the risk of injury, particularly of cancer, at the-

s

' ^
!5 doses and dose rates specified in their maximum permincible

'

End #1 s. dose rcccanendations.

7-
*

,

3
,

-

9

*
10 ,

#e

11
m,).

12
- c. ,

w

' ' '' 13 -.

1
g'' '

4

nW[,} ''. .

-

.

.9

a 'V '

15 *

|e-

t i
16

.

17. ,

'

18,

.

ID

- 20
-

I

:
.

'O ;
23

y
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=DB2'ini 1 Now this is quite a departure from the scientific- ;
.. s,

.

decision of the United Nations that said this couldn't be done.
e

.-
- 2

.

Me ,~
. y '

4 3 But feeling that they had to'make the bect estimate they could
. .

4 anyway, they have had tuo task forces cxamining the matter of-

'

'7 5 estimating risks as they might be judgcd at 1cvels and condi-
.

6 tions comparable to the MPDs.

7 During th*e middle sixties they put out two rcther
~

9
.

,

8 important documents, one known as ICRP Task Report Nc. 8 that
,

9 made estimates of risk and they cataloged them in what they
,

m

to te red the orders of risk. By definiticr the order -- ucll,,
-

<

-

,

11 a 6th order rish, for example, would indicate that one would |7
f;

,

12 ' expect betueen 1 and 10 cases per million persons expcsed, the, ,.

w.%
*,g . W $ ce .

Q 13 6 coming from the exponent 6.
, i:Fi'; > ;

_

c.-,a -

s

'n'-:fif- ;14
-

If it is 1 to 10 per 100,000 persons exposed, it
, . ,

7 .' 15 would be called a 5th order risk. The ICRP 14, recogni::ing

2, is the rather widely diverse dose distribt tions in differentt

'

.c ~
,

,y. 17 tissues instituted a study en the relative sensitivity as a
.

p d' function of space distribution and tissue sensitivity. Thisla
.w

was called ICRP 14. And the philosophy of ICRP is that theyg3, ,

20 are concerned uith.what you might call the actual number or

'

absolute number of adverse effects that would be predicted.21

22 The possibility that radiation risk could be

23 examined equally in torns of a percentzge change in the under-

'
g4 lying natural risk uns pointed out by the Committee in the

25 early 1960s. But the rationale of ICRT is that a small

.
.

.

** . t .

.e *.,y
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As ' '
' '

:gQy ' L -

"L
'

.

,

, Q Qln2T,I ~ percentage change in'a particular disease that has a high
u rf;4 c.v, 3 :

. +

.ece ?, d. g -.
-

4 *v

natural incidence would. result'in more deaths t'han a large,13.,cq.wy.';, _ ,

' y Q- ~ 3~ percentage change in a disease which had a low natural inci-,s

p;
f4 4 de'nce and'since they were concerned with absclute safety,
n, ,

.;7 5 they wanted number of cases, rather thEn percentagca..

+ .x

G' And that is the official position of ICRP at theo '

h' 7 present time. >

,

a
:.>

In !!ovember of 1969 Drs. Gofman and Tamplin from

U# 1 i 9 the University of California at Livermere opted to go for

' - 10#
the parcentage change explanation. And they made a presenta-

7 n
-

''? 11. tion to Senator t'ustic, in which they claimed that the actual
g_

Vn.M.s
, 12 effects to be anticipated from or permitted under the guide-.. u ,: .

v;f@
'

s/ N%' 13 lines o'f any of the radiation protecticn bodies would result
k&Bs,! p

",^~14.. in 'a 'much ' larger number of adverse effeets than such bodies
MT -

..:

y9&;i
w.m
f. j ', ; | [~

15 had contemplated.
~

.g.. .

, ,.

16 Senator Muskie sent this tectimony to the federal<

.

%'
'

. ,
17 agencies, it was decided the agencies vot1d reply separaccly,

.

; T-
E. 18 and they did. In the reply from the Department of IIealth,,

u;c
19 Education and Welfare it was pointed out that the IID1,t,: . , as

#

20 indeed was true of all of the federal agencies, did not,

I
21 accept the underlying premise,-assumptions, and so forth that

. 22 were necessary for Tamplin and Gofman to make in arriving at

. 23 their numbers,

g 24 But-in view of the fact that there are three
-I
&' 25 different ways to. express risk, and that recognized

.

% '4

(|.~
,

_

* * S, t
. .

,

f 4,.} |t . 4 '; '
,

t - gy m,
,
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M:h. 2 s 1,
'

'
,.

> In3 , international scientifically competent bodies had opted for
,(

,

... .
'Gi alternates, Secretary Finch quite properly in my opinion felt,. y

1,
3'

. , it was t me for the Federal Padiation Council to completely

4
~- ' review the scientific basis of its own guidance. Ie made this

.5,,e. recommendation to the Council and as a consequence of that,
-

*

6
,

-

a major review was initiated by the FRC early in 1970.

7 The review covers essentially four parts. The
t

8
,.

reenaminatien of the scientific basis for estimating risk was

81: established by contract between the FRC, or between the

30 Department of !!ealth, Education and Welf are and on behalf of -<,

K ~ 11 the PRC and the National Academy of Sciences. That review
*A

II
'

vill be not only comprehensive, but it is hoped it will be

13yf quite critical and exacting. It is of a scope and magnitude,

; s ,! ', e q . .. . 'g '.
IN

,

yyy:.'" equiva3ent to the Bea'r Committee's reports of a decade or so:
,

I,15 ago and the estimate of the Academy is to do a scholarly and
|

'' 16 i
, reliable job of reviewing all of the evidence, and also all

s

- 17
, of the competing interpretations and it uill take approximately

.

18 two years.y,
s

'~

19 We have with the NCRP a con:ract to evaluate the i

20 nodels relating to contamination of thrt environment by
.

~ 21
'

strontiun and cesium isotopes, the intake in the body, and

22 subsequent tismu dose resulting from an effort to look at the

23 dictinction betueen a continuous long-level low intake, as

24 is characteristic cf fallout, and a more acute contaminating,

-

!

.

25; event as might occur from an accident, where you had a short
,

e

:a '
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-
,

'<M8A ' O .
. . ,

p% NP1n4 ;l ' burst. The risk' considerations become quite different here: -
?..p

JQW% ..
'. t f

O.f .2 The NCRP is examining the best'way toldraw these relationships

gn[g c , ; x . in ' order to permit reasonable decisionn for protection an'd
,s < .m
s ..

; - '3

m..

-4.)[ / 4 safety to be,made in the face of a variety of circumstances.
4 ,,. .

S*&,.w 5 A third part of the review is being conducted by
** .ff -,,

1', 'c 'a temporary staff assiqned to the FPC, one from the Atomic

V

Energy Commission, one from the Departnent of Defense, and one'

7
f

.. -

- i from the Ecpartment cf IIealth , Education and Welfare. Thee
7 . ,

'V', e purpose of this temporary staff is to utilize the full
9 ,'

r, jo resources of all of their agencies to quantitate what we'

-,

i. -..

[^, ! ccn cay at this point in time about the dose commitments
39

s. i i
.

;

.u_,
.

12 ans ciated with differing activitics, uhat we can say about'4. .. ,

T ., , K
* J g . Q g 9.g

M 7 g& .. .13
the populations at risk, what we can say about changes in

L.-
,

:l y,y,amg ' E (14'
4 .

-

occupational exposure that have occurred i~n the past decade,cy -
--

.pg' - 15 are they going up or going down, are the control practices'

,p. ,

& 16 kceping' pace with the changes in applicacion.
,

xy-
'

7~ g Recognizing that if one is going to talk about.

,

'

. , + .

" " ' radiation risk as such,'one is not entitled to talk about
;;f 18

,

., w - - .

* ,' only that part of it which is being subjected to radiation..

3,

Therefore, wo are gcing to see to what e:: tent we can quan-20,

;

titate the dose concitments from the natural backgrounds,-

g
~ ,

the variations in populations at risk that might be associated
2', ~

p~ . '

uith variations in natural backgrounds, the dose commitments,g

to the traveling public as a result of cosmic ray exposure24
.

.

4)( 15 from jet travel, projections of the future exposure that might
v4 - -

,

/ '

' . . .'* )-3 4

- * #*

i .Jy [* e. , < '

'

3'n:,7,nsp . '?:~f:QiW;.;"|n ,~
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' ins ~ . be anticipated as a result of the growth of nuclear power.
5 /

'

2cfs;_ And in effect as complete a catalog of the current state of
_ :s _

..[" 3 knowledge regarding what is now affecting the population of*

' '

-
d the country as a whole as ue can derive.

~

5 New in order to establish a' rational basis for a
.

, ,
6 benefit-risk balance, it will also be necessary to project

,

7 major changes or innovations of growth that may occur in the

n .

a ,, next 10 to 20 years. Consequently, we sill try to get some
.

'

9 '

kind of official judgment as to what reasonable can be expected

- 10 in connection Uith the SST development, in connaction with the

z ,.}
- 11 not currently approved but sought after commercial application

y f; x
12 of peaceful nuclear explosive, particularly for stimulation-

ru
.

n. A{'
13 of gas and any other major neser growth in old applications

,

,

,,
, ,

] pes o 14 that we can find. .
.. ,

!

n. 15 Implicit in this is there is no distinction for risk,

n .

, 16 purposes drawn between medical and nonte6ical exposure in
1

17 contrast to the distinction drawn on standards. And I believe - --
. . .

18 this whole prcgram. was ' transferred. to EPA and starting with

~ 19 fiscal year 1972, it will be conducted under EPA sponsorship
'

i 20 and EPA budget. In January of this year the National Council
,

21 on nadiation Protection and Measurements issued a new Report
-

~

22 No. 39 which in effect updated and upgraded its so-called basic,
;

.

23 standards that were previously found in the so-called IIandbook

24 59.
/

23 This covers the same territcry essentially covered:

.

<

|

'l l

| 'aO' ~'i.
~'

a,
,



.-- .- _ _ _ ,

', *
~

-

'e,Q. -

,

PR|9J f ' ' '
' " ~

.

~ ^

1801.

ra,_.rt e-

4 yv o -

0'' 1NG- 1- 'by PRC Report No. 1. They have made scme changes which they
e

. ,T
.

2
g g. f . _ consider'to be minimal and certainly nct very drastic. One

- :: .

* - " 3
~

.

change was the thyroid dose criterion for occupational workers
- , >

'

4 which in the previous report and in the rRC report was 30 remsj.,
,

* ';, L,

,l 5 per year, this has now been changed to 15.~j
.. .

1 . .

,

I think- this is in recogniticn of the fact thatG

7 the current evidence would suggest that instead of being
&

.4j
~~ '

8 someuhat less sensitive than other tistces tc injury, it is

- 9 now felt that the thyroid is at least ts sensitive as other

to tissues and, therefore, chould be treated similarly in terns ,
-

~. 11 of dose limits.-

,

no .,

-f.
.

The occupational skin dose criterion for an12

c
yy, (13 unlinited area of the body was changed from 30 rem per yeare

;p, ir :L
qig t's ~ 14 to 15 ren per year. The forearm dose criterion for occupational

15 workers was changed from 75 rec per year to 30 rem per year.
,

16 The feet and ankle dose critorion for cccupational workers

'

17 uan changed fro:a 75 rems per year to lE rens per year. A.

:c ; fS lintitation of 0.5 rem to the fetus during the entire gestation

39 period has bcon preposed for applicaticn to pregnant women
,

20 in the occupational worker category.
.

21 Women of reproductive capacity in the occupational

22 | werk category and c:: posed to stated radiction conditions *

) I
23 i should be linited to a rate of two to three rems per year

i

24 instead of the five rems which is the normal occupational '

. 25 and it is known that when a woman becomes pregnant the.
'v . .

A *

$
s

I 3 4

-kib.. A
., .
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'O In7 ' .1 . exposure of the fetus should be limited in both dose and dose
:- .

."v.,
. 2 rate. This chango essentially would establish a now radiation.m

,

g; f y a
_

;g .. '3 ucrher categcry. ', -
,

They have a recommendation fc r students under age4., ,

-
,

y, 5 18 who are involved in educational actifities for which the1

.

. 6 limitation should be'O.1 rem per ye'ar. The educational

7 . activities in question do not necessarily refer to the use of
.

-

~i ' '
s radionuclides, but are intended to servc- as a basis for

,
.

establishing appropriate procedures ar.d safeguards in high,.
p

L 10
'

school and college physies laboratcries using cathode rays
-

.

' '
- y and similar radiation producing typ2s of devices.

'.j'.s In the noneccupaticnal c::pcsure category, certain12
_ n -

'

~ organ dose criteria to the individual and the public vere,"
, 33

m :~ ~

+Mh|hQ v34 changed from 1.5 rems per year to 0.5 rem per year. These;c

;; U; '..,' 15 particular organs include skin, GI cract, lung, bone, thyroid,., i - -

.

kidney, spleen, pancreas, prostrate, muscle tissue, or fattyIs
,

tissue. In its explanation of its report, the members of17
.

,
_ the liCRp made it clear thht the fundanantal approach in making18

33 these changes had two objectives.

23 One was to examine and reex uine what levels could

be' considered practicable for the activities to which the~

21
-

22 standards apply and the changes in occupational categories

23 were predicated on the belief that thc2c lower limits were

,

pj indeed practical and, therefore, shoul5 be utilized. The
i

h second uas that in having a difference between exposure of25,

-

.

e

.y %

5 '7
*g

-

g
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9, , ,

- 7 ' In 8 ; I . the whole body and the exposure of certain individual organs,
n

.

' ; Y[ 1
~

2~ a difference by a factor of three, made life unduly complicated
>< ,

.
, ,

.> and where one'is dealing witit the general public it is by3
,

'
' 4 definition tho' risk must be kept exceedingly 1cw so that.

'> ,

5 biological variability becomes an important factor. They''

.6 say no biolcgical justificatica for trying to drawn distinctionn
,

betwi$en various organs and' tissues, and, therefore, they just7<- "
- ,

- S arbitrarily estacliched the same dose linit of .5 rems per
,

9 year regardless of hcu, where, who, what the wposure condi-

- 10 'tions might be. -

,

11 | They were quite emphatic thst none of these

a.

m,, , - , 12 changes were related to -- well, there is only one changemg.
.

, , -'.:;g ; .

-

13 that uas in fact related to a change in opinion on sensitivity.,. y.
~ y . , ,, m. . _-

.

u'$ < & .,4 ' ' "14 and that wrA the thyroid. They do not feel that the restrictio;1
t

d

_, -

15 they put in en the fetus or to protect the fetus implied any7

16 change in their previous judgments regarding sensitivity of, . ,
,

a

;[ 17 embryonic and fetal developments, but the reco:nendation was
1.;

.# 4 18 made to insure that the dosc rate, which is important in
n:;.

v- ,

- , 19 pctential hasards to developing embryos , was kept quite low,
-

,

'

20 as wellas the total. accumulated dose.

'

21 And I would say in closing that there is one other
.

22 principle that has been followed by ICFP, NCRP, and by the FRC,

22 and that is what we call the censensus principle. Nanely,,,

i .
!

_

j we try to get a consensus of opinion on all of these roccamenda-24

., . 25 tions and changes frcm anybody who would be directly affected
'

x: . ,

'
r-

: h-. . vvw...
xy ; . t. .,
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,
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, , .

[,by5[ln9)k by one or the'other. The ir.edical profession was consulted
'

[.
O

^

, .

'l Mt :c4 :2 at' great. length on[the' hand and'finge'r limitations because of
' ~

;
* 6 7.v g , ,.

~c. .

.,'

the use of radium' $pplicators and so forth in' medical
.

i.dur 's o,

7,:.

7 4 practice.. .

~i f' '

,

..g,u
> . i. .

.

/M E - 5 Any gr'odp that might be affacted is invited ir
.vm. ,.-

~[' ~~

..- .

to participato in the task forces. No make a broad-scale6

''2 <

,
7 6#foru to incorp' orate everybody who har a direct stake in- >

. . . . .gm . .

~j- 8 the outccme. And I think that that is the general vieupoint

w .

;- V ,. 9 of all people v:ho are concerned with standards.
-

%

t-

.10 He make no pretense of trying to consult everybody.,
*

};77
. f)~

,

JP '~ ' 11 but we nahe an issuc out of consulting all 1cgitimate interestsi

.N .

?;. N c,i. .12 that have a stake in the outcome of whatever standards may be
wm.;,. ;,.y .,
& . . ..

up ,for dcvclopment. -7 _.2.r# ..
'~

wg:7 ~ , ,13-f. ;,-

we'2g;G 1:7.

q$..e , p,0 14tp
w - -

Now, the last ccmment I will make is that FRC
+ap

'

standards and guidelincs apply to all t.ctivities, not justj'[[ '15
I

' '
16 to a feu. They are not designcd specifically for the atonic

,

3
*J
30.4 , 17 cnergy industry, but the atomic energv industry is expected

J 4,

* 1

96 18 to live uithin them. They apply equally well to the regula-
a e
wm .

tions put out by the Departmant of Ilealth, Education and
'? >

, is
7

f
'

Welfare rslative to permitted cuissicus from color TV sets,20.

. (y;, .

21 and the whole works.
,.

.,

22 There is come belief that in EPA one should perhaps

23 lcok at the ir.plicaticas of establiching encugh planning
,

7, 24 standcrds such as FRC has dons. But perhcps relook at the
! _. , -

, .t , . 25 types of activities for which standards would be appropriate.:
er
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T
, No action has been taken on this, but the subject

'

i N. .

' . > , ." is certainly being looked at in terms of the advantages and2
. u. m

.. , .

,

'L, 3 disadvantages.
' '

..
.

'

4 DR. JORDAN: The last staterient you had made nad

,' S to do with apportioning between the various industries?
,

6 DR. TOMPEIliS : That is what seme people call it.

- 7 See, when you put in a limit and then t.nik about apportiening ,
.

8 the fir.it ?.ssumption one is making is that exposure to that

.9 limit ic quite acceptable. I den't buy that. That is the
1,

'

to naximum.
i-

. _ - ., ,
< si The exposure should be kept as far below as is j

,v,
, .h /-

.+ T
'

practical. So what it ccmas down to it determining what is12
m. .
.- *-

k'<. - 13 ' ' practical for each of' the different circces of activities.
'

r
~ , ,'m s ..f c ,= |,

,] k m 14 And I call that separate standards for separate activities,

|
-

-

15 i but I would not ccncede to a true apportionment because of
.

the concept. *
16 .a

- ~
.

.I } 17 That is just a philosophical thought.

] 13 21R . ENGELIIARDT: Mr. Chairman, I believe that-

', . 39 completes Dr. Tompkins' testimony. In line with our proposed
|

'

'
'

20 approach, we would nou plan to proceed with the presentation

$ of our other witnesses, and Dr. Tompkins would be available21 i
'

.

22 for auch examir.ation by the Eoard and parties as may be
.,

I
,

23 desired when we complete the full procentation.

24 | CHAIIUIAU EKALLERUP : Thank you, Dr. Tcmpkins.,

J.I . |
. .

25
~

Ue will take a 10-minute break.
,

end 2 (Recess.)
'

'

.g. >,. .
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,DB3, in1,1 CHAIM4AN SICALLERUP: Will the hearing please come
. -

2' to order.y '

un
.s

- 3 He are fortunate to be able to announce that arrange -
J

.

4 ments have been made for - tenorrow night.'s session and they
-

.

. 5 will be hcid at tha St. Jchn's Lutheran Church, which is
.

^

6 across the street from hero, on the soitthcast corner of this

7 intersection of Adams and Second Street.
. .

3 It is our plan to adjourn tomorrow afternoon at

9 4:15 and to resume the evening session at the St. John's

sc Luthsran Church at 7:00 p.a. We will rnke this announcament,
..

33 again tenorrow morning at the opening of the session.

h. , 12 tm. CHAPl:GFF: Mr. Chairman, before !!r. Engelhardt,

a-
~. . ) t :'

' M* t : - ja resumes vitn his rebuttal, I would just like to indicate thathi
- dM 14 this morning we have sent over a copy c f yesterday 's transcript

15 to lir. Lhu's home , so that that would be available to itim_,

,

I

-

for his preparation of any cross-examiration he might have10

.

17 of US - *'

.

la Secondly, af ter noting the cood right arm of
'

~ .

ig f:iss Evans writing away while Dr. Tompk ins was speaking, we
-

<

have made arrangements with the Reporter to bind up copies of20

21 this morning's transcript and we will Jend to LIFE and to

*

Mrs. Stebbins, as soon as it is available from the Reporter,22

-O
.

a copy, we will lend a copy to LIFE and a copy to I rs. Stebbins3

24 _ of our copies of this morning's transcript, so that the
..

25 rebuttal testimony by the AEC offered this morning and not
''

. .

~\ ,

|
-

,W' -

.s.
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|'" - ,available in written form yesterday will be available to. ,

-f . ..y ;. . -a x c, .
. - 2.: o

s. .;g . ; .7 both~of.these parties an.soon as it is available to all of us. - -

+

. .(
, .

3 in writing. '.
. .. >#% g

'$sg ;, m 4 CIiAIntGN SKALLERUP: Thank you, Mr. Charnoff.
;. . -

_

,,y
-5

-

f., gir. Engelhardt.
'

,

.-
,

6 MR. ENGELi!ARDT: Mr. Chairmnn, I uould like to call
,.

7 as our next witness Dr. Daniel Nelsen..j' .

,
'

8 DIRECT EXAMIllATION.~,

' - 9 BY MR. ENGELIGRDT:

10' O Uould you please state your name cnd address?

d

E 11 A DPniel J. Nel'= son. I liva at.116 East Forningside
"

. . fp , -
e
" a', v s ., , , 12 Drive, Oak Ridge, Connessee.
bNS.55.| :: -

Qi. ~ 13 -Q Would you please state,for 1.ho record your present1,

v%

'k I ' position and provide us a summary of your educational and14 .

2.A,-
Y 15 professional qualifications?

e
h
y. 16- A Presently I am Assistant Director of the Ecological'
3 ,

.* 17 Sciences Division, at Oak Ridge Nationni Laboratory, Oak
. , v

-
~

s..

rddge, Tennessee._ 1s
,; .

.,

|
'

, 1,9 - My educational qualificatier.s include a bachelor

20 cf science degree in 1947 from Icua State University, in 1947,
, ,

- .

z. .
~' .

a master of science degree in fish and game management from
'

21
., n .

J 22 Cregen State University in 1949 and a rh.D. in zoology with

23 major in ecology from the University of Georgia in 1957. |,

' s
. |

24 I I have worked for the Gecrg a Game and Fish
'

10
~% . ,

~

25 Commission frc= 1949 to 1953 and I was an assistant professor
, . . .

*

- ici !
,

, 'I ''
.,

I:7u,w * ; i. ip.g. . e . . s. \

twMa.;r ? :, . ..: j.

- w
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-

-

O,;K . .:1n3: I-
~;'

,. s ~
.- ->es- * , ,- .

., ,. ,

n,., .>

of biology at West Virginia University from 1957 to 1959.
'. # ; . ,.

* ' ^
~

.,

7- - j- 2 Since-1959 I havo been at. Oak. Ridge National Laboratory as an
+;%;: ,|

, ,t ,
*- e

-t ) ,

' ecologist , where I work with radioactivity'in th'e environment.* 3*'

,y'

.

"

.
4 We study food chain movements, radionuclide cycle and the

fi e, .

f 5 effecto cf ionizing radiation on naturni populations ofm

. :/ ; ,

~

-
'

''6' organiema.
.-

e.

7 I am a MO:".bcr of a number of professional
,

- 8 societies, cuch an Ecological Society of America, American
I 9 Society of Limnology and c:canography, Haalth Physics. I am,

'

to a fellow of the toerican Annociation fc:r the Advancament ofa

. . .

i'y? ' 11 Science. I review p..pers editorially for the Jcurnal of
m,m . -

k :, , , ' 12 Science, Ecology, Limnology, and Healtl. Physics, cmong several.

vq
,., ;e ,

;Q . w%,-
13 others.4 e -<

.- .e
-

,

_
,-|: ->: '

'.pjfd7% 14 0 'Dr. Nelson, are you familiar uith the testimony
v .9

.,;i - s.

of Dr. Templin which was given in this hen. ring?is-

,

.s - e*

4, 18 A Yes.
L

'
-

IV l'7 0 Would you give your evaluation of Dr. Tamplin's
. , ,

.

] 18 views with respect to the doses of radioactivity uhich may
. ;

19 be anticipated because of food chain process.
>

.

'

20 A Both the testimony of Dr. Tamplin in the Transcript,
,

'< - -
. . .

,

2: Pagen 1499 to 1510 and answers in the cross-examination in
. . .

- 22 Transcript Pages 1523 to 1560 question t.he adequacy of

23 10 CFR 20 to protect pecple living in the vicinity of nuclear,

, ::4 facilities from excessive exposure to radiation.

ig^ 'a -i 25. Dr.'Tamplin contends that the maximum permissible
.:n
,' :st

'

**
. > ;

s

P,Q ',2||b '' ' ' ' *
gp ea .

gw;p''<y j ..- -
i b .-f ,
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2
.

I cencentation values have very'little relevance in the real.In4'

.

2 world. Dr. Tamplin further contends that radionuclides are.-
s.

s- .

-3 concentret cd in food chain processes and because of this man
,

.

i

.

will e.xperience excessive radiation exposures from drinking4

'" ( 5| milk from cows which are grazing on pascures exposed to 11PC
.

C levels of cesium-137._ i

! Similarly people drinking wa':er with I-tPC values7 +

would roccice excoccivo exposure, as would people eating one6 '

- |

P' pounds of fich por week fron contamine.ted water.
!

,
,

l'J Dr. Teaplin's testinony in becod on a mathematicol
'

..

11 deceription of tne neverents of cosiun-137 in air to pasturc

1 12 f orage ubich cows dat and in . urn yield milk contaminated"
,

4' I

]} 13 with cesium-137.

['"' #,
, ..

- 14 According to Dr. Tumplin's calculations, the con-

-

cumpt!.on of one lie er of ~:u:.lk by a 150-pcund man, c 75-pound15
t

16 [ child or a 100-pound preg mnt uoman woLid result in exposures
e
I

e

;- 0 17 ; grant.or thaa the limits ser forth in 10 CFR 20. Similar

|
~

t e, i conclunions were reached for drinking water and eating fish.
,

..

1s Details of the methods used by Dr. Tamplin to
i

20 calculate the effects on man of radioactivity in the environ-

21 mont are contained in a series of reports identified by
,

l .
.

t

,m 22 .

Dr. Tamplin on the Transcript Page 1524.

U 'l
22 i An important assumption of Dr. Tamplin's mathematical

I

|j|

) descrip': ion is that the food chain wil: roccive the maximum04

25 an.ount of radiosctivity immadiately upon e.xposure from a
,

e

f 8

.m ,
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- Q jir;5 ; I- ' s o u r c o'.'This is. biologically unsound because we know that
'

y . . .o , - .q .- ' +y . n.-w
, ~ g . J. > .

2M,.7 cesium-137-moves in ~ the food chain frc:m grass to the cow
. .: -.g .

#f ;( ~ :. 3 .to the milk and then to man and there are time-dependent,

y :---
,

.i ,- .

i c m, 4 variables in this procesc.,.-, -z .
. .~ a .- # .-

. . O " ,- 5 Another assumption is the fact that he assumed _.

. . ; .w .. v

sgF ,

6 that the availability of the radionuclide in food was always*

,1

7_ - 100 percent. We know -- by availability, we mean the capa-
,+

.

,

.y.

y,...- 8' bility of the organibms, digestive precesses, to utilize and

4: 9 assimil' ate this particular nutrient element. And ue know that
,

"
to availability varies significantly deper. ding upon its chemical

_
'

.

ex .

l'O it | form and associated materials which are swallowed along with
&_q -

_

m. .

12 the grass.N$c ,r . :g .

s

tex P.. Q *;q ' ,

' g#p$: [
+u ~

t;-

7 . .13 ' With. cesium, for instance, if any dirt or soil.

.t 4,%.

kf,kb ''14 particles are ingested with the grass,'the amount of cesium
m , .

,

a -.

"

15 which is available will be reduced. Dr. Tamplin does not

!16 tche inte account varied practices.'~ '

. ;e;,-
.

.; 17 For instance, supplemental feed is an important*

[# -

-13 part of the dict of dairy animals and cows give more milk
:. '

o- .,

I~ :s ' when they are penned and fed thcn when they are allowed to
, - ,; .

,

1 20 graze at will on the range. In fact, Dr. Tamplin admitted en

w( .

7;- 21 pcga 1554 of the Transcript that it was absurd to assume
!.

- 22 that cattle would stand at the boundary fence and eat all day.

a- 23-
'

With respect to the assumptf.on that man drinks

; . 24 2,20C milliliters of water cach day, Dr. Tamplin has
i. 8,.-

;

[" _
'25 similarly misinterpreted the application of concentration

..-
%' y =

gg

Q.4 -'; _- o
# '

(>..._ ; .M;e ,[ ; y' ' + <- e
-

_

'
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,
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" 'In6 1 limits with respect to calculations used with average man.
"

,

< -

2 Actually the . average man is assumed to drink 1,200 milliliters
,

'" 3 of water, and the other 1,000 milliliters of water in his
, ,

-( ' 4 average daily diet comes from the food.

'

5 CilAIRMAN SKALLETUP: Could you convert that into-

.

6 ccamon language of pints?

7 | THE WITNESS: Well, a liter ir roughly a quart,-

e slightly mere than a quart, one and sis.-hundredths quart.

e So what we are saying is that a man drinks probably about a

10 - quart and n pint of water each day, five pints of water, come-
..

11 plEco in there. And then there is another quart of ster
'

''t
it that you get with your mashcd potatos cr beef steak, whatever'

;,b .
#
g.

,

you happen to be ecting, or gravy.
'

13

.
J

-

.. .$p r,+ l4' The total for the average individual being then-

..
.

-

. -
15 slightly over two quarts. With fish exposed to one day's

|

16 maximum permissiblc Concentration of CCSium in water,
>

nr Dr. Tamplin also assumed that these fish reached their maximum
.

,

18 ccncantration instantaneously.'

,

19 Again this is biclogically unrealistic, because

'

20 we kncu fish ahvc to digest their fccd and this is a function

21 of temperature and it can go from maybe eight to twelve hours
*

22 on up to three or four days. Dr. Tsmplin I? s used these

&
23 mathematical descriptions to calculate estimated doces.

g

24 On page 1551 of the Transcript, he says that there

25 | is little discrepancy between the results of his methods and
.

$

e a .

-

. .
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1

renults obtained by other methods. Adtually his results
.

'

<. .
2 yield doses that are high by a factor of 50 to 100 or even more

+
's '-

,

,' -
s ,

,

q - 3 for adults. For a 75-pound child, they are in even greater

4 error, because he simply doubles the dose that a, child would
*

,

( . 5 get which is not correct.

G :le neglects important biological factors with

7 respect to children. They have a higher metabolic rate, the

B volume of air they breath is less, and also the volume of'

D water consumed is less. But actually the quantity of food-

10 they cat, I guess most of you know, is considered equal to
,,

-, ,

11 that consumed by the average man,,

, ,
Ue are talking about a 75-pcund child in this12 ,

_
13 particular caca. Because of Dr. TAmplin's unrealistic or

,2 ' #

14 erronecus assumptions with respect to the biological and

15 ecological processes, his dose estimates are not valid.

*
16 3'i M R . E14GELil? RDT :

,

. 17 0 Dr. Nelson, in your testimor.y you indicated that'

is Dr. Tamplin has used mathematical descriptions to calculate

19 estimated dosCS. Then you say that hir results yield doses

20 that are high 1 y factors of 50 to 100 or more. for adults and

21 similar highs for others. -

22 Would you explain a little tore specifically what

O
23 the basis is fcr that pcrticular stater.ent?

g4 A Uell, we have cales. lated dotes using similar
/- '

25 mathematical descriptions of the procerses which occur in the
1 3: ,

,

s

.-

.'t: ,
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[ InB 1 environment and in these descriptions we calculated doses
-

. .

. %''

f 2 as did Dr. Tamplin that were one percent to two parcent of>

, ,

. .

,[ f these that he observed. And I think this is the basis for3

.,
- ! '

' 4 our comments there.

.

|iR. ENCELHARDT: 11r. Chairmen, that completes5 -

;

', Dr. Nelscn's direct testimony.6

* 7 DR. M RDAN: Dr. Nelson, hate these calculations
J

e that you have done been published some> here?

< m C i THE WITNESS: No, they have not. Ue do have
I

10 calculations available if you wish to look at them in tabular' i

..
#

'

:s form for direct comparison of Dr. Tamplin's doses and the

u: doses we calculated.
s u ..-

s . .

12 'IR , EUGELHARDT: Mr. Chairman, Dr. Nelson in, , if
.r.

- ny , y a^ ~ ~ ' *'
14 conjuncticn with some of his associates at Oak Ridge ::ational

-
,

15 Laboratory has prepared a dccument which is called " Comparison

16 of D:ses Esticated by Dr. Tamplin's Me'inds and the Oak
.

. 17 Ridge 1:ational 1.aboratory From Releasen of !!aximum Permissible
4

13 Ccncentrations of Cesium-137 in Air and Water."
-

It may be helpful to offer this document for19

20 identificaticn and then offer it in_ev:.dence. I would, however ,

like to distribute this proposed exhibit and have Dr. Uclson21

22 ci: plain this proposed exhibir and then we can consider furthera

$ \

23 1 the effer of this exhilsit as a staff e::hibit for this |

'

! )
i

::4 proceeding. |
_

-t i

i2s
1

'

1
-

4

s h.
q _- _
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' :v; lin9 ' , ;I BY MR. ENGELHARDT::
'

.

ca. -

_; ,
~

s.: . .. . -a'
.

*/ipn% - 2 . O
"

.- a .. , , . - , - Dr. Nelson, would yo'u. explain the significance --
4 ,- -

-

[~ first of all let me ahik you,'did you prepare'this-for the3
:- . *

I

''E I. - 4 purposes of our identification?, ,'a
-

,
'

w ?.

~ '

5 !!R. ENGELHARDT: Mr. Chairman, I would like to have
.

'

_

this chcrt uhich has just been distributed identified as' ~
6

L7 Staff Exhibit 7.
s

4 %4,

8 (The document referred to was
, ,.

, . 9i marktd Staff Exhibit No. 7 for

[ 10 identiff. cation.)
.

13 BY MR. ENr'__.,sD":e-
,- _.

- -n

@21.n1 12 O Dr. !!elson, would you tell ne whether you havewe
tv , . ,

f ,.S$
,

13 .prapared this document which we have identified as Staff
~ , m .n
.47, %&. r t- y' - .* *

MF .141 Exhibit 77
"

ix .;
'

l 15 A Yes, I prepared this document.

"

16 0 Uould you identify the document by again reading,

. 17 the titic? -

-
s

c 18 A Th1S iS'a comparison of doses estimated by

g 39 Tamplin's method and the Oak Ridge National Laboratory from,

I
20 releases of maximum pernicsible concentrations of cesium-137

c- o,

to cir and uater.-
>o41

.

22 O Can you tell us how this chart or this exhibit

O ,

.
23 j wac prepared?

>
.

_

;4 It Well, people in the Ecological Sciences Division

h" j
i6 . 25 l]. at Oak Ridge 1ation'al Laboratory have been developing
, ,

. .
-

_ $

< , .

. 4'.-, .$' I'

& g

' Q; &s 6;-

if; ~ , ,
-

,

_
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" ~ ~ " ' in10 1 mathematical descriptions of ecological systems for a long
-. ,

'O 2 ' period of time. ~ The general ide,a behind these approaches is to.,.
go .,

s,g .v

- ; ' 3 pemit us to estimato exporures of popriations, both wild
O

.

4 animcl populations anc human populationc, to radionuclides
, t

"

5 in the environment.
.

6 The particular mathematical description that I

7 used here in conjunction with two of my colleagues at Oak

S Ridge Nctional Laboratory, Dr. S. V. Ecye and Roy Eocth has

9 grown out cf a need to predict doses or to estincte doses in

- 10 connection-with nuclear events. This is the same reason that
,

-

11 Dr. Tanplin has developed his mathematical descriptionc of
,.y

'E 12 ocological systens.
._

. w m;. ,
i_
~l 13 -

M$d> 3
__. .

.app . . s ' . -

.? 14
4

15 '

I

h
.

'

a

. 17

_

18
4

,

19 .

'
a

20'lt
-

: ;: <

21'

22
0x

21
- !

24 !
: ,

1

4.'.
!

'
1

1

*t o

? \

. C. g -

c.
- -

,
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|,,'J.m- ~ l Q' 'Dr. Nelson, could you now explain this document-

$ a

' "
2 which was identified as Staff Exhibit 7 so that the Board

v,p
- 3 and the parties may understand what this chart is intended

. -

4 to convey?: '.

l

- 5 A Ecll, Dr. Tamplin used three isources, milk, water
.

~

5 and fish, which we have up there. And he has also put in

7 certain assucptions with respect to thete sources.

8 Incidentally there is an errcr in the tra:. script

,

9 on page 1519, line 5, in ccnnection with Dr. Tarplin's
.

tcstinony. It says C2 nicrocuries per square meter and itio
,

-c ,
3

really means 0.82 microcurias per square nete r; This is in

12 the milk calculstion, the deposition of cosium 137.
.

'D DR. JORDIJ1: How do you know that that is an
'

13
'

,q n t .

.y 94 error on Dr. T4mplin's part?
'

.

..

15 THE UITNESS: Lecance his paper on the deposition

16 of manmade radioactivity in the environr:ent, which he-

37 quoted from at the hearings, contains the 0.82. It is
,

' the regulation of mannsde radiation in the biosphere by'

to
,

* *
19,

DR. JORDMI: Uar that put into evidenca?,u0
^~

THE WITNESS: No, it was not.

DR. JORDAN: And it might be the cne that is in
|ij

error..,63

i THE WITNESS: No, I don't think so, because at24
-

the same time we found one other error in this transcript25

-

.

N I T g
'

* ,4
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. s ?- . 1 where he had used one-thousandth for a concentration factor
- W

.

, . .

'
- - :- .2 for fish and it appeared in the transcript as 1,000.4r,: = ,

.

fra . '

i 3 IIISS E7ANS: I might add we roted the same mistake
v .

,

! 4 about the concentration of cesium in fish flesh.
f

c} 5 MR. ENGELHARDT: Mr. Chairman , I think it should
,

'I. 6 he noted that there has been no cpportunity for witnescos

y to Offer any corrections to the transcript as yet and it
.

.' a may very well be that as Dr. Helson has irdicated in thesc

9 two aranc that there has been an error in the transcription

'*
30 presented in the record.

,

CHAIPl!AN SKALLERUP: The Board will go off the'

11
+

-
- , . , .

'

record.... 12
. xb . ,"

[ ,_ 33 (Discu3sion off the record.)
y'<-

,m. -

,

.

& CEAIPJ4AN SKALLERUP: Back on the record.94

l*r . Engelhardt, we had a diccussion regarding'4 15
.

this AEC Staff Exhibit No. 7 and Dr. Wir.tcrs would like to16

nake a comment with respect to it, and then after thar Dr.
, 37

'

'J rdan has a number of observations that he would like to
. la

-
.

r: ake with respect to it.
'

g

DR. NINTERS: I would like to clarify the ori. ging

of this documant and the representations that it represents"

the Oak Ridge National Laboratory.,u2

Oi oes it indeed represent the och Ridge Nationalr
, , ,

|
. u-

' Laboratory 'c position? Or are these positions of individualsj,

o'f that organization?3

-

I

.

g . ih #

4
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, i;; 3 s
^ 1' THE WITNESS: This work will appear in officialv,

.a ?
*

* }'s, .,

'A* 2 Oak Ridge National Laboratory documents. The work on which
,, ,

., ,
'

.
- 3 . this is based will appear in the document:s.

. ,

.

4 DR. WINTERS: That is different.,

-

, .,

.5 iTnat is this purporting to set forth then?,
,

.

"

s; GE WITNECS: Well, what this is is another
i

7 mathematical doccription which wo feel is more realistic.

,' It reprocents a dynamic approach to the study of radicnuclide8 -

I
9 novcments through the food chain. Uharets Dr. Tamplin's- *

L,

4 1-

'to lposition in .ne where you cbtain instantaneous contcmination
..

;
., ,

. ji at the source, followed by transients through the food*

: d chain.m.-,
:a :

.

.
-

' i 13 The not result being that in his model you have
c - ,

.n

U, .7[ ' " '% 14 peak cantamination, or his mathematical description, you

is have peak conte:dnation initially, with a gradual dcclins 1-

-i

10 in radiocctivity through time. t |
t

. .

. 17 In tne nouel developed by Drc. Kayc and Ecoth,. there j
. 1

18 is a gradual build up and when you integrate the areas under'

.

.
. 1 |

-

19 the curycs, you see large differences in the dose to organisms j
-

&

7 20 , |and to man.

. -

DR. JORDAN: DU. Winters concern hcuever was21

- 22 that this particular cciculatich was represented as an Of.YL

23 Cecument and he thinks it would probably be fairer .to repre-

u ;sent this as a Helson-Maye-Scoth document.,

!

-

g, i Would you be willing to so change the description?
i

.

,
41 1
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'THE WITNESS: We could,:yes. ,

'

; 3 ,

, .

'i>f -t k

, .;,Q '' , - 2
_

MR.'ENGELHARDT: 1 think,'Dr. Cordan, that in our- ; ;
,

-, w.yaw-v - , . .

C,#" 3 de'scription on the record earlier of this' document that it.

*, .: -
-t 4 was= clear that'Dh Nelson and the other two had done-

i *. :.. K #-
35 '5

3

cQ/. g 5 the work with rega-d to this chart. We can easily delete.,
,

.

. 3.
.,

. .

.,.
. s from this identificd exhibit the term "CI.k Ridge National-

f
'

Laboratory" and identify it as Dr. Nelscn's, as he participated3s 7-

[k in' developing this model.8
+.

,

s DR. JORDAM: All right... s - ,

,

L

; j jo~ Ucw ihen ---

~, ..
'

. : CHAIREN SKALLERUF; Well, le t's do that..

33

-71 3 Uhat do you strike and what do you insert?12
. ty,- ;? ..

. ,

,t

. $:Qu . - g3 MR. ENGELHARDT: Mr. Chairman, I think the matter
m

n u.

fiXQ?f -:<''

SdRN=HJ9J14.can'beresolvedbyjuststrikingoutthewords "And the
;, ;.y , e

,

# ?- 15 Oak nidge National Labcratory" and then we have a comparison
. %

* ~ of doses estimated by Tamplin's method fccm releases of. . - g
;

i'

g maximum permissible concentrations. And the compariccnf
'

.' ..+ would be with the'Urk of Dr. Nelson and his asscciates. l..u 18
. m,- 1

t, ,

I was no.t proposing to insert anything, but to
.

; .g

have the witness sponsor this exhibit as his own work.
'

.

40,,

y ,

CH IPRAN SKALLERUP:oy _g
-

I am having difficulty
. , , . -

u.{th the word "conparison" if there ic nothing to corapare
'O

it with.23
-

DR. WINTERS: And lines 12 and 15. |

|

24
lo,

-

CHAIPJmU SPALLERUP : Where it says "ORNL."

,

t

&'[ ' - 25.
x .

m , . .

4
*

e.

. A1.. 'D

y . . , - |
h . ,' % , t

+ r'q *, w - - *
' . *

:

.

.y va -.b.
jg, n A -L., .
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'

, ' .
. 1 MR. ENGELHARDT: Mr. Chairman, we may revise it

-

, ~ s

a 2' to a comparison of. doses estimated by Tamplin's method with
i

,. -1 .

3 the Nelson model. '

'
. . .

4 CHAIRMAN SXAILERUP: And like**ise on lines 12 andi

- - : ,
,

'

,
5 157-

n

MR. ENGELHARDT: Likewise on 12 and 15, we would
6

strike "ORNL" and insert " Witness Helsor.."7

DR. JORDAN: I know I am anticipating a little
~

-

3

9 bit what is cor.ing, but on the other har.d under the assumptions

here, it is one day exposure?'

- to
,

'

THE WITNESS: Tamplin specified the one day exposure,y;
.

'

that is right.2,

.2::, u.
. ~ . . fr -

- *f;4 c DR. JORDAN: So therefore --g ,

:%;j - ,,

g | @. o$
._

THE WITNESS: But he also multiplied by 365 to getA 14

an annual exposure. Just directiy.
-: 15

R. JORD10* : ~ I coe. J.nd you cle.im that the --'

16
.

THE WITUESS: I say'that this is wrong.
.

37
t

DR. JORDAN: Okay.
'

'

1B
i'

Now then this me Ens that we vill have to understand-

19
.

how you get from one step to the next and I am a little doubtful .

20 1

* '

'that we will be . able to do this on just hearing you testify.
,I,

.

|I am wondering if therefore a submitted sample
22 |

'C. |

calculation wouldn't be more offectiva. |
. .

THE WITNESS: Or supoorting documentation.
( 24
,,

o DR. JORDAN: Cr supporting documentation wouldn't i" - 25
. -

%

' *
4

fg r, tA .

., ''' . i'
,
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[ , i ,QM
-

' g - ,,; O;S $a y[7
; . , ' 4['i ' ' ~ " '"

..y
. -

.
x ,' - ~ .: cO ,;- ~

-

i p,...=,L'2 , ,,~,n
, - -yy

. . e.. - .

.

-

y
. . - .

%

g.M.,m,.a_p g ? ;1
,

g

h be more effective than just testimony ~as to hcw you get from
s-,. . , - e:; . AS m ~. . . ~,

-
-

'

McRE Y..t.s .vgw,[21one place to.the next.; W b. ~

'
'

.

y;
'' # ... .:

V94'p;}b.,W:f % ; , .[ , ,

.<y{ ? ;'A 3" MR..ENGELHARDT: Mr. Chairman, to expedite this
'

.

c. :. . - -. -

P['i m g matter, could wa defer on further concic'eration of this,

,y>,

-f |' 'e,
. r

(flR 5 exhibit to permit Dr. Nelson to work out this explanation in
s&

* pc n;f L
mG' - .a form that vill be usable and understar.dable for the6

1 .

g , . . ; .'
~

lw, '

record?
.7

ow: % ;
l' o Meanwhile this Staff Exhibit 7 has been offered; x'

-{#' D ' t . - '-

T

w 'i. - 9 for identification purposes only, not as an exhibit, and-.. : .
,

- .. ..
^' ~

10 . it will remain in that statuc, that limtc status , until we
' ,- ,.

,.

- have an opporcunity to present som furtM.r back-up material& <-
..' P/ 11 t

ie .

P p a-- with .tespect tc its contents, at which time we will offer.e.m 12,

.,,;c A.yw . .
that and.further discuss that m$.tter., -

.
,g.% ,

. fS4 ,, ,
7 j.c . ,,?? .j3

. ~

; /Nf.J <-
. , .

..

m 4 ,

X M ff @ j4 '

CHAIRMAM SKALLERUP:- ~ Very good.
ag ' :~ .

Mr~ O ' 15 MR. ENGELHARDT: Dr. Nelson then has completed hiw
3.c:

.s,
,

..[' , g rebuttal at this stage. I think us are ready to call our
.

,

next witness. 'e

17 '
. .~

*
q

'- #

- I would like to call as the naxt Staff witness_
.#. , la.

, #; - .
. gl-

.. Mrs. Edythaleng Totpkins.' "

. , + - 19. ,

;,7 ~ XXXX DIRECT EXM1! NATION20
4. ; -

*W' '

| BY MR. ENGELHARDT:-

i,/ . 21 .

~
Q . Mrs. Tompkins, would you statt. your name and address?

,.:
'

A Edythalena L'ompkins, Bethesda, Maryland.
.

g
..

Q Would you please stato your present position and- 24
.. ,o

' j .b . 25' give a summary of your educational and professional qualifi-
w y

._

. c, , 2 .

.,4

v -sg *
#

,

c ; 5.; - s ;r ,
.f 't, A g 9 m i; , ,X^ t*

- ta% x + _ 9
,

-

'.x -
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.

''l~ . c7: . 12- 'A Eell, as of last' week I'was trcnsferred to the
.mg

-s,
. .

^

f7 '3 , Envorncon.tal Protection Agency where I am the senior radiation
-

- .

4 ,! epidunu/ gf st in the Division of Research, Radiation Office.
'

c,

n, ,. ,

~y: ?,.+.-

'

received an A.B. degree in biochemistry in 1939_ , 5
' 7

- . ..

' I, ' at Stc@ #s Ualversity, California. I then did a year's
e

,y .

i 7 graduate ai in organic chaaistry, followed by two years as
. . . ' ,

*

-

s

a resc2*c.. Essistant in the Department cf Diochemistry.a
3

~go s

g fr.r the next 10 years I was occupied full tice as
J?- ,

,

.[ ,
jo a Mc ther.

~~

'1 hen I returned to graduate s chool and had two3,

?~... ,

years work at the Department of Statistics at Stanford
~

N . % .; w. 12-
:y ,s , s

University in biosta'-istics, and since that time I have been
4 13,

- fTh. 7.,_ 3. ' . . * 9 4
workin5.in radiation epidemiology.-

-

v.- .

'

The fir: t five y3ars were spe nt at the Stanford ie
15, ,; ,

. . .

. . - - University :.edical School, where I was involved in a;3

study of ch:.ldren who had died .;f acute leukemia, cs
,7,

.

''1. congcred to children who had not, in which we were trying to..

-

g
. .

.
,

~

determino what factors in the history of the children with
19'

4

' leukemia might be associated with the d:.scase.
o,

z
- We then moved to Washington and for the past.

21
'

nine years I have been with the Bureau of Radiological
- 22

|c.
-

' Health..
,,34.

11y continuing primary responsibility has been as-

,4

e prmj ct director of a large scale study of persons who
...

. 25

,- %

r

, . .

' % se '

3 .- I

T . # *y ,.
0-

'f . | "1 uf .+ 4
*
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'$^ 1 were treated for hyperthyro'idism with the radioisotope 131-I.
. , -

, _,j . 2 Me havo 22,000 of them under sttidp and we are comparing the
~

,w.w.
.

o - 3 long-term effects in these patients with some 14,000 patients
. -

F 4 who were treated by other means for the same disease.
,

*

.-

A 5 In addition for the past two years I have been
'

.

&'

6 chief cf the Genetic Study Section in t're Epdeniology Branch-

7 of the Bureau.

c Q Mrs. Tompkins, at page 1234 cf the transcript
,,

- g this Board took official notice of Appenci:: 2, titled

' ?; jo " Evaluation of the Possiblo Causal Relaticnship between
,

-

11 Fallout Dapccition of Strentium 90 on Infant and Fetal

_ 12 Iortality I' rends," in Volume 2 of the iioint Ccumittee on
, s u= -

N,M ,3 Atomic Energy hearings on the offects of producing electric
/ 3, t s.
,

qq.g ,-

GY4%$3 -
'

14 power. '

a c..

'f 15 .ze y u the author of this report identified in
'

.

15 APE 3^0i22 27
4
~. A Yes, I an, in asscciation with Morton Brown,,7 a

" ' '
colleague of mine.te4_ .,

0 Mrs. Temphins, I wculd like to show you a copy. g

of a docraenc which is oublished by the t'nited States*-

20 -

,

*~
Department of Ilealth, Education, and Welfare, Public IIealth.s

4

Servica, Concu .or Protection and Environmental Health Service.*

It is identified ar dccument DDE-69-2 and is entitled I, , ,
. . -

,

!" Evaluation of a Pocsiblo Causal Relationship between Falloutg,

,-

. .

.

L

'

:,

T',,
e~ . .

,p.

fh 2 $
,

5
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. a
> , x

-, , . . . , _ ( ,_
_ng' ':1 Trends.* ~,

,x
s - ,s,,.

N 1pf ' : 2 'Is this document 'which I . am showing you now. .e z.c p. -
.. , ,,;:a e m

,

ff2; 3 identical lo that which is cont'ined in Appendix 2 of thea
'

:.

A 4 Joint Committee hearings? ?
.,

-
. --y ,

' ~

., 5 A Yes, it is.
.

Q And you are the senior' author, as you deceribed,6'

^

7- of this document also?
'

8 h Yes.. C

''

, O lirs. Tompkins, could you tell the Board why this
_

to particular report was prepared?.

,' A In the cummar of 1969 Dr. Sternglass, Dr. Ernest33

.(o Sternglass, sent to the Secretary of HEW, Secretary Finch,12
.%-wy-,

Vg ., 33 a copy of all of his papers and prosentations which he had.

_t y n, ; :
. . . .e c

, .,
s .

7 $s,,J;,ij J .mada up to that time'on infant mortality trends.,14,. . .;
'

--
15 As is usual ~when such a thing comon into a

3
,' Secretary, it is referred doun to the program level for16,

. , .

''-
evaluation. In this case a task force was formcd consistingg,

.

of people from the Bureau of Radiological Health, the National
'

i 18
.-

Cancer Institute, the National Off. ice of Henith Statistics ,
.

td prepara a report to return to the Secretc.ry evaluating.
-

-

20
'

these documents.~
'

21
.

,

22 I was assigned the primary responsibility of.

- prepariag the report, doi'ng the analyses, and Iir. Brown, my23
.

assiciate, prapared certain of the analyses, and then when
m

. the report was in draft phase, it went bi.ek to all of the
,

.

N. J'

k..

4s
~

. y'
'

'

e

j^*s .g"- , ,

+
,

*
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mo

-

,'* :%; u' . members of the task force for review and when it was in its
,

. . . .

. 13.$ . 2 ,fina.l form it was then r,eturne'd to the recretary.e.
>.. s .c . .,

I 1 + *' ,

3'
'

-
< Would you please summarize the content of this

-

~' - 4 i report?
'

*

i 1

; . '

1
''

- 5 A I would like to refer to the report at certain

.

5 points in the summary. I think the Board actd>ers --

7 nn. 2NGELHARDT: As a point of information for
,

, '

S the Board, the Staff vill at the concisuion of this summary~

<
9 offer this c ocument as a Staff exhibit. But we would like.

-m

'. to to have the witness summarize the content for the benefit

it of those who may be attending this hearing primarily. The
,

.

..

|j- tz report we are suscariring is identical to the report
Mr ._w rn

[ . 'aJh 13 distributed to the Board and parties at yesterday's session
. y< .

,

% c.WW a . 14- of the hearing.
~ o :u.

T~ [ _L

*T' 15 ' THE '#ITiESS: When we looked at the documants
.

* ' '
16 which Dr. Sternglass had submitted we found that in each

.c

17 of them he stated that his research had proven a causal.-

, < .
. ,
%

,a relationship betvoen the deposition of 10 strontium fromj~ ;.

,' is fallcut due to atomic ueapons testing, .ad the decrease in
.

f

20 the rate of dcunward trend of infant and fetal mortality."
.

- wW 21 -He also stated that his hypothesis was that the slower
.

22 rate of decline was caused by an excess of deaths that
n _

23 resulted from genetic damage due to the incorporation of
, ,

24 90 strontium into the genetic material af the parents

4

. 25 before the child was conceived.

' 7:

.- - Now the only data given in any of these documents
'

'

.o-* -

,

''# v ''e g ,
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. 182(.

Mc'ptyD11'c '
' "-

t_- .-
-

-o y, .:
.

mgm d..y
... ,

. .. _ .
.

,

<-
. .

-
.. ,

j% -w{.9e - , ;l was'in the form of graphs. . Sr f necessity we were limitedf
r m y L t .; ; ;

- c<
,

N M /$fi M 2- to' analysis of these graphs'. . And weI found that in one paper,
4 ww q.., . .

-,

Q r r a -k3 ( 9 .., .
__

W 7j, 3 the evidence for low level radiation eff acts on the ' human-
yp - , .

}s ~4 embryo and fetus which was printed in,th2 proceedings of the
. -

, 3_

,

'n
. - - ,

5~ Hanford Symposium on the. Radiation Biology of the Fetal,and
.: ." :f ~ -

'

,.

1.

4.h
. Juvenile Mammal,11ay 5-8, 1969, contained a graphic l

.

'.f G
,

:'' . 7 presentction which was included in t.he other papers.
am s

, .
a We, therefore, limited our analyses ~to this paper

#

.. +
+ ;

which scomed to cantain everything that .<as in the other9 i
,

we
'

to. documents.
,

,-.i ;

7 - u h'c w , the evidence which he pr:santed was c1vided.

a

into 'hrce areas, leukemia, childhood leckamia, I should,

t
.,

.

.y *
w u,.,

%Y^;.*[:,''' b .

.
. .. y -

13 say, fetal mortality, and infant mortality.. .

MhfD ' j4
'

I'will- discuss these'in these three areas, the-

- m
%. .

2 [, ' ovidence, and simply give excmples of the kinds of problems15

y ,

;3 ;1 we felt were ir.herent in the data.~ ~1 2

- :

{ All of the leukemia data is based on numbers of-

,, p
. . . ~ ,g . -

,
. .

1 cases. The primary data is various plcts of distributiong
. . ,

[ I by. time, by ago, and so forth,.of 55 cases of acute child-g
|-

~

t hood leukenia, I should say 55 deaths of acute childhood20
i

. . ,

'

;a : j leukenia in the years 'S2 to '62.in children age zero through 1
"

.g,

15' in tho ';'roy-Albany area of liew Yor%. These . children 1. , , , ,
.

wora alleged to have died as a result of the exposure to23..

the rain fcilout debris in April of '53 in this area. And
, a

Qf ,it was stat 5d that there was an increase in the rate of
7. , ,

- . 25
gy, ?

'
r

. e, - leukemia following the rain fallout.
r. + :;. - . , ,

s. ;

-

? N- ., ' , -M

Q.) ; , 'b% '\.h'_. "

c-

+ Z. ~7i( .-
,,

a , ,: ::_



4 ;;D ' p i,. y, 2 J;
.

:\ - - . , - -

'
-

- - <
-3

'

,
,- ,

mjy p . , .
.

**-

c ,_ s . .. ; o ~_ty.12';. - +
.; 1827u,.%n. i , ,. -

,
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" .,7$ . ' ' , 'l now all of this data was pre:;ented independent of
i

,e *
i. ,

i, ,, [ ' ' ,2' 'the underlying population at' risk. And it is airost impossible,

".33 . ' ~. >

;tLj' . ,
*

. :: p
.

to look at cases over a time period and datermine that there3
4

,

-
- 4 is an increase in. rate of death.

l 5 For example , if you ' observe aeven cases per hundred
,3*

. ,

. -
.

- e thousand in 1950 and -
-

t,' 7 Encuse me, I gave it to you as a rate.
s -

a - If you observa seven cases in 1950 and if you

^

9 obsarve 14 cc. sos in 1960, the rate has non doubled if the
,

N .- population frcm which these chi 3 dren ce:ue has doubled. Seven,ic

vw'
33 per 100,000 children is exactly the eama rate as 14 children,

,
,

.g

j . 12 deaths, pcr 200,000 children. So that icoking at cases-

LSQ? *

t f .is ulone is vary misleading, adn very. difficult to interpret.

-Q,. .:,. = . . c , .: y u 34 - In addition, when you talk about 55 cases divided
,

.

v.D -
|

"

35 over 10 years, you are talking about an average of 5.5 cases/

|

16 per year.
|
\

1
.

', j;
_ 37 ' lith small rates of this kind, with small numbers, I,

6..

,,

wch d very large errors, statistical errorc , on what the7 33,

;

'
'

true rate really is.gg

Consequently, to make any statement about changes,,0

~i. from year to year is' virtually impossible., g
.

. !

To get around this problem o ? the small numbers,,,2.

.:d
Dr. Sternglass then went on and looked at all of the deaths-

33

from acute childhood leukemia in the State of New York. Ofg4

25 course with a much larger population he h: d many more cases..

End #4 s I tuuld like to refer to figure 5 on page 8 -

, ,

W .. 'e . .

n ., . ;
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' 15 DB--lq 1 f MR. ENGELHARDT: Mr. Chairman, at this' juncture'
:;. >;\'

,

'1.y 2 since reference is being made to thic report specifically,,

.g,', _t -

.
,

;. .
3 we would like to have this report previously identified

. . , . , ,

. (- 1 ' 4 to be identified now as Staff exhibit 8, just for identifi-.wq -

,

e

[, 5 ca tion.
.

'

6 CHAIRMAN SKALLERUP: It is 2:o ordered.s
i

7 (The doctment referred to as
.

[- '8
'

marked Staff Exhibit 8 for
,

'

8 identifict. tion.)#
,

:XXxxxx 10 "'HE WITNESS : Dr. Sternglass went on and said ,

11 the fall-out in NOW York which of course was from other thanr-

\

._ 12 the Troy rain-out, had caused an increase in rish'of leukemia
"a{ i4-yJ '

+; 9 " ~. 13 in the whole state of New York.t >: ,.-
'

..

ca r
fff.y f.~- 14 In this plot which is somewhat confusing you will . noticey- ..

there are three different distributions, all on the same15

16 scale, I should say, and all again by numbers of leukemia cases,,

.

17 not by rates.
.

18 '"he top group is the total number of leukemias in the,,

, if age group zero through 14, with the base line at approximately
-

153 which he said was the average number of deaths in the20

*

, 21 yones 1950 to 1954 ih New York, stating that this was the
.

22 time before the effect of tl.c fall- out could be seen in
.

23 .i.cukemia.
.,

24 The next distribution down on the graph is a break-out
h
''

25 of the children 5 to 14, through 14 years of age, and the
,

s

t

<s -

!
_, s - .

*k ^
i

~
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>

y y. , ,

-

ID -2' E < bottom group are the zero to 1 year olds.
,s. -

- -. ,

gj; y . 2 IIe also has entered the' dates of various testing programs ,
. .<

'' ' 3'

both at the Nevada test site, the USSR, US and UK large tests,'[ ~ , ,

'4'
.L. -,

. and.if you notice there is an off-set from the time of the
y - .

' ' '' 5: tests going over five years, approximately five years, in
~

which h~e states it takes five years from the tin.e of the fall-6

7 out for,its effect to be seen in leukemia..;

:f-
J '8 I thihk ih this plot the problems \".th working with cases,

1,
~

9 alone is quite evident. For examp7e, tle maximum number of I

>
-

|

-7 10 cases which he shows in any year is 239 cases in the State of |,

..

. 11 New York. And yet the population at risk between 1950 l
,

:,; ..

irq . -
and 1960 -- that is children sero throuch 15 years of age -- .

? - > ~ 12
- -

-- ; ,_ r, -

1

'

. b ,. has increased in New York State in that period of time by13

h
,a;g.,::E ~ 14 38 percent.-an '

.

c ,

. ,- 15 So if you take a simple 30' percent cf his average of
-

"
ts 153, ycu would expect to see 206 cases cf laukemia, which is-

,m - 17 about what they did see, 209 cases.
.e

18 So there is no evidence here for any increase in

'

19 leukemia in the Neu York area in this period of time,
'

i

20 I would like to just oriefly read one paragraph which

.,
~

was our' summary conclusion on the leukemia data.
~

21,

.

22 "':'he dangers in p ostulating the enstence of an

.h
23 association based on compccisons of number of cases observed

,

24 over the period of time is well recogni:.ed by epidemologists.
s

,

25 Unless the cases can be related to a base population, from
-

.

m

'I

?*
* a
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'
_ D'B-31 which the' cases.'were derived, and compcrisons th'en made of
.e,,

1

' 4 fc-
2

. -the observed rates, or unless the base population has
7&;- k .

3
t

,

+:S
,

remained scatic, no trends of change over time.can even be
.

I
# i assumed.*-

, s

; . t -

' , _ * - . 4

,
, 5-

"Even if such a trend could be demonstrated, an. increase
.- .;,

| in an exposed population" -- and I say * :: posed in quotes --6,

,
i

7 "without c different pattern in a ' no-e: pos ed ' popula tiono
~

-,

, fall short of even demonstrating an assc>eiation let alonea

%

8 a causal relctionship."
'J

10 the fetal and infant mortalittMoer
-

- data. He used one <

|,

11 methodolgy in all of the analyses. We (ivided our evaluation
f

:2v . >, of thin data into two partc, one the methodology i tself, and I_.: -z ,

p; rcy t
13C. two, ignoring our criticisms of the methodology and accepting

G g f. g,E( ,L j ;.
, ~ his methodology, wa looked at the co:rple teness and the14

; , .

15 consistency of the dcta in support of hj; hypothesis. I

|
- 16 Mcw the methodology which he used _s the following:

17 He assuma that a logarithmic transformi.': ion of the inf ant. .,

,

18 or fetal mertality observed rates frcm IS'5 to 1950 is4

19 linear. And if you extend this line th:.a is what we would

20 have crpected to see for the next 16 or '.7 years if fall-out
v.
" '

*t had not been around.

,. 22 Ne have plotted in Figure 6 on pace 9 the logarithmic
- )

23 trcncfer:.ution of the infant mortality rates and the fetal
,

24 mortality rates for the United States from 1922 through 1966.
|

''
~

25 Excuse me, the fetal uortality through 1"66, and infant
,

|.s-
,

-

+

,$ g' .I C
*,''p '} * c w
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; f/ 1 importantly these repo'rting requirements havechanged within

2 states over the period of time which are used. '

3-6~
. 3 For example, you will see on this plot of Figure 6 that

i-

' '

4 there is a break, there are two lines for fetal mortality.,

'

5 The top one is all gestations, n.eanin; all periods which were-

.

.

i
-; reported. Tnat is not even reported after 1960. In IS45 the*
i.

7 National Office of Vital Statistics changed th3ir requirement
-

and thev nou report fetal nortality cl gestations of 20e

|
u >

;

.uceks or ::. ors .1e .J e

i'
t,

to , ,is far as ue 'can tall Dr. Sterngicss used a cross-over
...

I

Lfrca th2 lina ~cf all gestanienc to get the dz.ta that .e ne6dedII h
v

Ofor cns c..ef gestation pericds. Thase are tuo diffe:v.nt Ig
t

~i reporting be. sos.*

w.
- , ,- 13

' . .V With tnese problems uith fetcl nortality, the bass1.,.
, i
i i
8

date, uhich lacidehtally are r.:pcrted in every publication15,

of the fetal ncrtality rc'ics by tae Na'_:cusi Office cf Vitalt,c.

.

Statistics, all of the conclusions are er:newhat susmet, shall :- 17 t*

-
-

ue say.
18 s

.

| But I would like to cok at one figure as an exampic

|
'

of the kinds of things we did in leching for completeness,0 ;. .

and consistency
ae I

. of the c.recentation, ind'. pendent of the.,

,: ma thod olog<v .,,
I
i

't

>

5*3 o
|1-

i

9.1
8-

T t
., ,

25
4

s

f

. .

6
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:gcu: 2. w: m - _
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_1~
- For exam.oic,-I would like t: refer you-to figure.. ,. ,.

. .

- -

, . .

.. ,

- i r 1nine~ on page 13. That is 'a reproduction of the figurep .,
. .

.s - .. . .
g ,. '

' J
, 3- presentad 'by Dr. Sternglass in his papar, and vc uced the -

-

, , . .
-

h,, ; .I
4 galley: to prepere thace graphc. This plot shcus- fetal i

2- ,A .

5, docth rate in Californis versus N;w 'to:% State and
'

j

- , ..

C. is ctated to show that the Mcv York truad hear _n to change
u

-
-,.--

[
in '50 to 5 52 duc to f:.llout frem tha ':ovada tesu site, whsread_ 7

' j I- _ ~ ' *
p California did not change until '36 uo '57, bccaucaitdidnot|

.

l
. <, Jet Ocllout c::cipt after the etcr:-up o.: Pscific tenting.

}
,,

i
I-

g I an ncrrr it is on tha n:rc. pcqc, but'if ycu l
.

:

look on the no::t caga. ,ago 2." micure 10, fm -ill roc i,, ,. .
..

.
4,'

I the clot from tha scmc data which wa cranared. W did n :

.

- 12 *i
;,g s . ,A -j

,1
, s- - --

' i.Q.j i. , ._13 1;,, J enst cquarsa 3' +- U ne, uherens Dr. Stcrngines put an- m

I-.
~t ; : J., . ,+

.y: _-L

gRp;pf{^ g eyeball fit line on.
: ,:.

.

.. ., .

y/:M , .
< ,

.ini in addition, wc includec. all of tha data;3
,

s

I
p for New Ycrr. Str.to. 'If you icch on ht first pict, Dr. |3
p~

i

[.- h Sttirnglacc' p10t, for scmo rea.icn hu 1 sit cut all of the I,p d
n

-

Li points bcc'.reca 1933 cnd 1945.s.- 18 1,

- .- .*. *

If von 1cok on ours, wo include this datc.
.

e -
-

4

And to stasc that 2.ay line from these figures from 1935+

,o
,

'E, ' " to 1950 could project uhat could happen in the,

#1 i
,

3: dubtre, of c:.,urze, is in ar.a . 0.5crt i t, j usi. no 1.rty of
.

.,I,,, .

O;-e.
s

.

i

2., ; a:, ; .y- t.
:.

.
.

.. e
t

| The Californic data, however, ucc compie t% and, , , ,

-, i. . , .

'
with,,s . a fittsd line it appearn the change in California started_

~%.
,

' g..

.- *.}
' ,, f5
'

4(

's,
_" -p .A V

y ,,- ) + - 'p. . 3 -

. , . 1
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1 in the very early 50's, not in '56 to '37 as you would look
. CEC '

'*
2 at the plot of Dr. Sternglass with his ayaball line.

,l. .

3 i The infant nortality data is quite ccmpzt3 and
i

4 does not have the problems inherent in dia fetal mortality data,
i

.

5 | All of the data which Dr. Sternglacs prasanted are plots*

. ,

.

|-
9 cot-cring his calcula':cd oncess deaths. And to avoid havinge. r e

i
!

I i
7 1 to say this cvery time , tchenever I nay rxcess deaths,

i
[ , *

'
a this ia Dr. Sterngless' criculation cf -hat if the nortalit.v

g ii trends htd cent:.nuec cn the sana line t,cy had been going
;

i 1

Oc ! ca, then ho,i many norn children wcull ha 21iva,is actuallv the i

I. i
,

-
.

_ . I

! Wat? .vou Uouac S a.t" it. t.,1 ., g
I.

1 i
22 ; Lut th:sa ars r.cz c::caso decan:, tnacc cro sxcesses i,

h.. .13 over his projectcd line. I don't vant cc have to qualify

- '
this " excess" every time I use it. All cf his data is a

..

>

N
34

i
t
Iq) conparison of these ances: 6eaths versus various distri-

.
O 1

outiens o., atrenta, tn- u .: a n tc atn , in I 1:: , cepositec. and so i
, s. . . . .. . .

16
1,-

forth. !
. .,,

,

i
d i'

3g ,
How the first data, figura 17, paga 20, in which l-

'

ho is comparing the excass deaths fcr the State of Missourig
,

I with the data of -- data againct the da:c of strontium-50m.
.

in teech. Tnese are in decidious secon3 molars of children,g ;
t,

[ ac collacted by Dr. RozentLcl ct St. Louis starting in_ y~
.O, s i -

Sof-. -a,..q- j
-

. ,

I

y |, .If you lock ct thic plot, it does appear to

~

)- n ,

5 show there is a cloce corrilation betwcan the rise in his'
,

.

T
*

4

. . .
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m. .-
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,

'q
.

s &).;a|P ;. :.
,

' '
. .

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

.-:r m 3 . < , excess infant mortality. and . +he' strontium-90 in teach.
~. .

.t ..w,

D.7h, ?,J.
- . .

w,<,,.i* 'g~

,W '

However, 'I .vould like to-hoint out tha: die 1951 point of
.

E

.n . .

- --
"

-

-

3,

. excess seats to have been ignored in t'u!1ina of his trend
,QU _.

n -Line of tha excess.~ w
-. g- ,

,,_,
,

f And'unfortunataly Dr. Stcrnglasa"also seems. f , : " ,, ,
6 to hava mada a fairly simple arithmati: arror in that he

-
7 changed his baucline, he calculated', h 3 got the slope of

-

U his projectsd.line by ext $ ding frca 5J. But then he wanted |,

9
to set it back to 47, and instead of moving tha sicpcm

.' 10'

of the line and recalculating all of h'.s excesses, he simply,,

Il 'cubtracted the p.ercentage of 1947 from.his percentaces of.

-

-

<% 12 1950.cnd cubsequent years. I.nd his percantages are a ratio.
7 's .. .

13g g,j,,E 'If they are based .on dif ferent dencminators, you cannot
- mp -:t .

-

yr%g~w% : 14.a
-

- subtract or add them and have any moan.ingful term.
.m

is- Ne radid this as.ta intendini to co-rect the,

! .

~

| arithmatic crror, but we also found that St. Louis infant
'

15

17-
, mortality over these years wcs not the aame as the St 2s of
|

n

13 Missouri. As all of thesc' teeth had baan collected in the'
,

,

. .

.

19 -St. Louis metropolitan area, we fcle that the St. . Louis

~

20 data, if his hypothesis was truG, should fit the strcntium-a
. T .

21 90 cven better than the Missouri data.
.

.f 22 so u.s di1 the infant mortal..ty excesses, using
I |

23 ' his modal and his methods, for the St. *ouis City-County {
.,.

^

11 - crea, and e plotted this against the surontium-90 in
4. i

..

25 ' teeth.
i

"; ,
-

s,;
_

:

i. 1 .
*, -: c

'm < -> a , .
3,
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Now, as the infant mortalitv data was only
,

. ,
,

2'

__
_ available from '1942 on, we also did the Missouri data using_

8
- 1942 to 1950 as the baseline rather than 1935 to 1950.9

* 4
If the hypcthesis is correc:t, that past predicts.

' future, it should not mattar what yacrs you use for this, ,
5

.

G . baseline. And in fact the closer the better. So that the '42
9

7- to '50 should not change the projection.
G I told you this was a very sensitive indicctor.

,

O If you .will look at figure 18 on page 21, the lins with
- 10

the circics in it
- _

is the Misscuri exc ass deaths calcu~ '

11
lattd by Dr. Sternglass based cn the y aars '42 to '50 projected'

i

- '' 52 line.
h, And you will see that it is . var;r, vazy different from

*' '" - 13

b , that on a ' 35 to ' 50 base.
.

, . ..

~ ).l[ =14
'

.

There scems to be little explanation for the
,

15
St.' Louis City-Ocunty mortality as compared to the strontium-90

- 16 data.
_

You will notice as the strontiur.. is increasing ,
'

17'

. hic c::cesa deaths go down below zero. And then they increase
Ito vary rapidly and then they plateau cut again independent of1

the cven, smeeth increase of Strontium.19,

20 perhaps the plot which appears in every paper.

which Dr. Sternglass perhaps gives, it is the one plot
-

21

'

which appecred in all of the papers which Dr. Sternglass22

23
presented to the Secretary, the maps of the United States,.

24 1 two maps, one in 1946'and one in 1959. This plot is figureI
'

f5I ts 24 on page 28. Dr. Sternglass states, and I quote, "The
'

.

g r
eg 1 ..
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JrNM'59,': . three to five-year delay in the peak at infant mortality3
'

6/, :-.

jV which suggests the genetic rather than -a direct somatic24,

w , 9, y:
: r 4 74 .. '.to w y.s.-. f 3 .cffect is best shown in the changes'of'the rates of

- ,,
.m,( ). 4

'

r. . . .
,

nortality in the Southern, downuind stater following the first-

g , 3 atomic weapons test in Alamogordo, New Mexico in July, 1954.":
,

m
#

*

i 6 Now to explain this plot fcr a moment, Dr.
~

iStarnglass calculated his excese, and hccause he ~

-

7
_

wac looking for the effect of Alcmogor?.o testing, he used~ s
~

the baselina 1E35 to 1945, which of ccurse is perfectly
'

g

to' 9:CFer.,
,

'

33 He s:cpped hin nroyections it 19 45, but he or.ly..

' M #:" *2 used 1940 cc 1945 as his projected lin2. IIo chen calculated. ,

w, . +
.

.JG. y . the excess or deficit in deaths, in infant mortality, for each33w :: :
-

. .

MN| .I 14 state and he has pictned 1946 for all of the states and 1950
. m

-

E '

O r- for all cf the states.15:

'
, -

I

33 '2he shadad states are those which show an oncess,

A

A L

~'
} of more than five percent. Now in his 1946 plot ha shows,7

.

3,. that Montana and Ucrth Dakota have an excess of five percent --,
,,

: ..
'+:,t, , ~ .>

_

'

I shouldn't say that -- more than a 5 percent eresss of deaths.. = , - sg
I

.

,

In the 1950 plot Mentana and Ucrth Dakota still,, ,

. .,0.

,) ; have this excess. But Texas, Arkansas, Louisiana, Mississippi,

51thama, Grsorgia, South Carolina and Nc.rth Carolina show the
'

.

. ,2

O,..~ >

g sar.c, aora than 5 parcont excess. Ec s tates that this is duc
e

to the feet that the fallout from Alancscrdo went acrossg4

| the, southern part cf the United States and the gradual build0.; |, 25
. .

up in the genetic material of the parents resulted five
.c

a4 c,
, _ ,

%
'

b

+'G '"| y; ' -

. g
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years later in this excess in infant mortality across the
. , ., ,

m
.

" f

'' :
.- southern staten.

,f, :
,

- 3 |" If this hypothesis in true, you would expect to seeg
.

#
a very gradual bui'id-up of excesc infant mortality in these i<

s
, >

- e
t

, [ 1cuer states, with nothing showing in the first years and5 '
,

- ,

1, ;* then gradually building up to the plot which he haa shown in
9 ,
t ;

',' .,i 1950.7

o

c
- Wa calculated these excstse. for all of the 43 !

.-

'
.

t

8 states plus the Sistrict of Columbia f 2:: esch vsar from-

:
.

! I
to '

1M 6 through 190.:.. ne found scne ir.tzreating things, ,..
4

| t'

11 i For en=ple, in 1947 Arkansas and Lcui. liana alreadv showed ;

- t i
| ?

D. .f: 11 i
.

an excess of five parcent or greater. But Montana no lengsr
'

4 ~w y

. . . ,'f;A - 13 did.., ,
. . ,

+ . e .3 , 5. ,

L
_

,y -

J,,?; ' ' 4 In 1948, T2xas, MIesissippi and Alabama joined
?

* IS i the five percenu or greater group, but:0 did Wyoning and j
t

I

18 1 South Dakota. In 1949 Gsorgia, South Carolina,liorth . |
!. . . . ,

s.

- 17' Carolina ptsced the five percent level . as did Virginia,

,

18 and Vermont while South Dakota was no Icnger at 5 percent
,

~

i 12 i uny more. s

I .
! $

20 ! In 1951,the year af ter the plot he shows, Virginia '

I

21 [: was again at tlw 5 percent level. Thu. : , only the year 1950
1-

,0,. k, shows tha distribution of E.tates with :)s.; cent22 of e:: cess
!

.

;3 mortality of 5 7arcant which Dr. Ster:vflass used as the demon-,

- |,;
24 ! stration cf a three no five year delay from the arriw1 of

I
!-

-t 25 ! fallout to a five percant excess infant mortality.

*
,

,

. .)
u . e .,

b | ..
~ 4%L|..
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- 1 No c::planation other than radiation from

- 2- fallout is suggestod by Dr. Sternglass for theso excasses,
.

-

3 including even the '46 excesses-in Mon: na and North
.

-

4 Dakota . 7.n order for the Sternglasc hy othesis of the threc
.

-

5 to fi2 year delay effect to stand unch 111cnged, some
t-

,

6 . Sources of radioactiVO CtNontium in MC'itana and North
o

D* t
DI.koth cust b2 identificd in the years 1941 to 1943. t

7 i
li
.

c! 7'he "ar.ferd Unchington reactor did 1.ot go Into operation until '
t

1544. The firct atemic v:aapons tast. i.: 1945 could not9 ,

g explain the changes in Arkansas and Lo usiana t.s ccrly as
.-

1747 and still other sources uculc be .is sded to e:: plain the,,

} i
''

| Ichanges in Vermont, South Dakota, Uyoc. .ng and Virginia. !- 12

,u
L 13 We are unware of any such .;ources of strontium'

:e
> "^ at that period in time in these areas. In epidemiclegf we makeg

i

is hypcthes.ui and us say that all cf t'le dw:n must be con- f
-

.

t i

g - sistent uith the h:.pethesis or us must changa cur hypothasis t
,

i

|
. - .

to f.tt al :. or tn.e cara.
. 17

,

Ue wem clso interested as to why Dr. Starnglass changeg

cnd 6
his line f:cm '35 to '45 to '40 to '45 in this particular |19 '

.

plot. Being curious epidcniologiata un did it. So weg

did the cam * thing onsctly using '35 to ' 45 fc. all of the,

'

states for the periods oi timc and the reculuu of this nr.alysisi.

.

-

are shown :.sn n. cure a: on once .... , , .

"3 ', ~ ' ' .n .
,

;.,,
n ,

.,% f.
.c :
c , ,

seg
e.w

%

b

- ..
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1841?;u;i:,"q: ;, ,
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"

^

J,. .%s . .:. .
-- z.... .g

e; B,- l f The sensitivity of the base line I think is well demon-
s:,

-
.

. . ,
strated by this plot. For those of you who do not have the/ cmn; oz;

,-
'. , ,

3gj ' > plot, I would like to state that in 1946 there were five
,

-,y 4 states with' an excess of five percent: Ecshington, Idaho,'
,'

. , .
.-

~ 5 Montana," North Dakota, and Texas. And in 1950 the states
~

.

I
6 | were Utah, Idaho, Montana, North Dakota, !'.innesota, and

,

6

fWisconsin.5 7
.

7
'

8 If you use the'35 to '45 base lino, there is no excess

Y 9 across the southern part of the United Sta.tes at all.

2 ~10 The last piece of data which ucs presented war milk
~

,

*

- ( g ;' ~ 11 datr and the comparison of e:: cesses with milk..
.

:_ +

..[hh,Q 12 New tie milk data which Dr. Sternglass used was
. %p .
1 4'.

.4 *
,

-

D' E M, .I
.

13- gathered by our Bureau in the so-called m:.1k nanucrk. There
/

5d&y ,5 )

3 y, 'y . 14 was a raw milk network which started in '57 and '58 with ten~

? ,

v 15 ste.tiens and then in 1961 and 19C2 it converted cvor to a'

-

pasteurized milk network and went to 62 scations.. . ,

16~

17 This milk network was to monitor tne amcunt of radio-
'

'

-.

-1 A 18 activity in the milk. The raw milk network was based on .

1

: ,

,

!F^ p

sampling the milk at the producer. The pasteurized rcilk19.

t
~ ~'i

~20 network was based on monitoring the milt at the censumer 1

.

.a -
level, that is, it was taken from shelves in grocery stores.

-

.

J~ 21
)i.

I Now there were ninc stations whier nad been continuously22 i

f.
23

' in the natuork since it started in 1957. However, analyses
..

reported in the Bureau Rad Health dzta rcports, which inci-
.

24
A.
'

!

f1 25 dentally Dr. Sternglass referenced no his way of putting ;
l

..; |
-

.d y

,'(p}
$ V

~ ' '

.

& : p, >>
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:M R9asw . ,
--

,

m. .: . ,

2u,4
,

DB 2 :' N' .I together'the raw milk network and the' pasteurized milk networks,
.

., . ,

r.9 ,. 4 ia . o 2' 'specifically. state that two states,1[ibsouri and Georgia,
,# .

-

.n~/-
.

.

i

.

-

"'3 s 3 can not have the data put together. -The milk sheds are so
_ ,.,

,

#

,,f. 4 different that'the data is not compa abla. Where, therefore,
~

J

..M

' ' ' ' , ,5 Dr. Sternglass got'his data for those early years in Georgia-

. . ,
,

.m
..

~. "
G and. Missouri I don't know. But it,ic presented.'

,

.
7 He used four-year moving averages. He took all of.the

t-

. *
- , -

e, nessured activity in the state for a tour-year per.tod and j
,,

i

q, then moved the average alcng. Iie did this to try to get an9

10 average dose shoulng to the parent before the inf ant mortality;-

-

it to alicfa for this three to five-year de:.ay in the effect.

;g - [ 12 Ncw if you look at the plots on pnge 31, figure 26,
t. .~

'

;M, _{ .

f g/ , _13 , this is the data presented by Dr. Sternglass and indeed'some-f, ,,
,

. . ~,

. .AM];
W-jMM- 14 of: these states show a very close relati.onship with the

, ,

a.. - *

15 ucving infant mortality, excess infant mrtality and the !4

i

sa roving four-year average in milk.
-

.

;7 Again, being curicus, ua wondered about the three, e. _.
-. -.

- . io state; in the network which uera not shown. And unfortunately.
,

39 Dr. Sternglass made his sane arithmatic arror of subtracting
. -

,
20 pGrcGntSgeS. So we Ment back and for thCse Gtates in which

g

'I ', ., it was valid to put together the raw milk network and the2
,.

..

22 pasteurized railk netwcrk, we plotted all of the data. This is

.O'
-23 ,shown in figure 27.

'

- ,

.-
s

*
- 24 Now as there are some differences with the correction of.

,m - .!
: ) i

S" ~>5 the arithmati.c error in the four states. Utah, Illinois and New
'

E. ., - .

,.

' Ut
*er

+ .~ J
.

$ [I .f' j ..
'

. |$_H Q 3 - J - ,

w ,
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DB-3r l York and Texas, which are valid, there r.re still some reason-
.

'

2 ably close. relationships. Ilowever,~the three ' states which he,

,

- 3 , did not show, which are Ohio, Californic and Washington, seem,

!

- 4 to be quito different.,

- +- 5 For example, Washington has one ci the highest concen-
.. ,

j' trctions of strontiun 90 in the milk of any of tha states which '6

i
7 we have continuous records cn. And yet. it has the lowest

i
I0 excess infant mcrtality of any of tha states used in thi"'

i

!

9 , comparicon. |
4 r

'

10 ; On tha. other hand, California has the lowest strontium |
!- ,

! GG of any of these states in the milk, t.nd it has one of the
,

1
Il.

|
t.

12 f highest ratec of excess inf ant mortality.
-

\., 13 | In surmary and in the discussion ve made the statement:
. u j; 4 I

| "Although all of the evidence which Dr. Sternglass has'3h , 14
"

,

..

P

c 15 precented to support an association between 90 strontiun.

16 i depositloa and decrease in the rate c: decline of infant-

*

37 ., and fetal mcrtality in the United Statc5 has failed to stand
,

.

is up under careful scrutiny, the important implications of.

a such an association, if true, uarrant some further invasti-

t

20 gation."'
,

~

21 We f elt that although Dr. Sternglass ' data could be
,

'

{ knocked dein, that it was incuuhent upon un to do anything22

.( l
that we cculd de to trv to see if this nasociation was-

23
Il-

)indeedr_ val'.done. We made the hypothesis that if the2.:
' ,

25 changes in the infant and fetal mortality, the infant mortality,

.

e

9

. V

1
'
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nf: -:.. . ..
.

. . .

'

D B ,4 i , k ~ :I I should say, which'we will limit ourselves to, were due to
'/

-

- j ); .'
J~L ,

,
.

'a comon factor, that is, fall-out of strontium 90 in par-2'

3
*

*m
' '

.
.

.

, ., ? - ticultr,- then you would c>:pect to see certain thinge occurring3
,

- , .

k

-( /re 4 simultaneously. -,

3;7 ,

7 fe 5 For example,.you would expect to sto the neo-natal and
'

, - , .
,

* c the post-noo-natal mortality rates changing at the same
t
I'

7- tim 2. In those states which hcVe large enough non-white !
m, . ,

-

8 populations to be reported separately, you could also hypotho-
)

- 3 size 'ist tha non-whites and the whites should change at the
'

to same time.-

-

. 33 In other words, uhat ue were doing was trying to cut the
,

r i. :
u g.M < :2 populations within states into different groups to see if

v.;c w.

M .:''p . 13 they were bohaving com on.ly.
,gy?; J

'
t

fkQf- 14- However, we realized that the main entry of strontiums

V.y/s
t.

O. ; ;;- 15 90 into the human is via milk, and we felt that it was
,

,

15 perfectly possible that the socio-econonic status of the non-

,.. 17 whitos could mean that they got a lower icvel of milk and
'

,

. ' . . . therefore they might chcnge at a later period of time.gg

19 These analyses were primarily done by Mr. Brown, my"
-

4

.

:.o co-author, but the table and the results of these analysec

? E 21 are shown on page 35.

.t

22 Looking at the neo-natal and post-neo-natal data,

.O
23 those entrier with dashes in them indict tc that there was

. .

24 either no change in the period from 1936 through 1967 in the
'

,

o

i)- , 25 trend-of infant mortality death's, or thct there were multiple
'

.

'

h;l ? - . changes. ^

3- a
j i'U' . . ,

hh - s'v s ,k . 5 . n_
'

.

,
4.m
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-
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I 1OB S . 'DR'. JORDAN: Ceuld you explain to me neo-natal

2 and post-neo-natal?
,

o
,

- 3 TIIE WITNESS: Sure. Infant mortality are the. ,

'

.

4 number of deaths which eccur within the first year. Neo-.

''
5 natal is within the first 28 days; post-ne'o-natal is from-

'

s 29 days through 365 days.

7 I How although some of the states df.d change then at the

same time neo-ndtal, post-neo-natal, sone of them changedB 4

9 at quite differen; times, and in two sta as there was as much

| as four years differance when ma::imum c.nnge in trend occurred.10

;--

11 ' These two states were Michigan and Sout:1 Carolina, in which
.

12 therc vac a fcur-year difference betwee1 the neo-natal and

13 the post-neo-natal change.-

'

.j7, _

' "'/j.;1J 14 It is interesting that they are just the opposite,>

15 one was 49 in '53, the other is 53 in '49.
.

16 We also looked at the white versus the no 1-white popu-

.

lation. Contrary to our hypothesis that the non-whites haight17
'

to be lator because of their lower consump: ion of milk, the

jg non-whites -- I shon1d say there are 26 states which have a

20 10 percent non-uhite population and therafore their statistics

21 'are repcrted separately Of these 26, in 14 states the'

'

non-whites preceded the whites and in c)e state by as much as22

'

23 five years. Thac state is Oklahoma in which the change in
,

_

g4 trend occurred in 1946 in the non-white population and did
-

2s not occur until 1951 in the white population.

s '
0'

g

*
i



_ - _ - _ _ _ _ . _ _ - _ _ -

? 2 , ,.m .u y -

,

.

' *v 1846~ .
,.

.

~. #

I As a ' final effort to check out thic hypothr:io,DB.6 -

2 did one more thing. It was stated that complete depos-we.

,)
-

ition of strontium 90 reccrds going back frem the early fall-3

*
' 4 out days cre available for 13 states.

We hypothosised that the accumulation of exceas of5

should.

deaths, if you accumulated these excessas by years,6
.

.

7 correla L with the accummulation of strent. um. - t

,
s

For the 13 stites ue did the acetan.ulated excess deaths, jI

e

|
9 as calculated by Dr. Sternglass' method cnd the strontium I

i
4

10 90. The correlation coefficient is minus zero point zero 15..

..

I would like to say thnt this is about as close to a ;
11 i

.

nc-relationship as you will ever get in a correlation co-12
:

13 efficient. Zero indicates none.
;

-
. In summary, our summary paragraph for this paper uhich' #:' . 14

- 15 was presented to the Secretary sayc:
,

16 ' "The rata of decline of infcnt m;rtality in the

r7 United Stacca did change around 1950. ,

- ,

,

"This les:ering of the rate of decline has been c
is

concern of many pec ple worki'ng in the public health field.'

19

Many careful studies have been made ar.d no single factor20

nor group of factors have been identified which explain this21e
,

.

22 change.
:. I

.

23
-

s

24 *

,

- 25
.

t/

~

- :
'' -

m
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*13 tile the hypothesis that this change is a result
v > ; ; <. . ;,

, '7 [' " ' t -U L2 - of.90-strontium deposition from fallout is an interesting one,
.

4/ -
-

c -n -
,

PM- 3 the data presented do not appear t'o' int'.icate any relationship
. -

*Q ' 4 between the change in rate of decline c,f infant mortality and
j,

5 the deposit' ion of fallout in the United States."~

' t., ,

6 !!R. ENGELHA J T: Mr. Chairman, I would like to ask

! that the report which has been identified as Staf f Exhibit S7
.

-

e be - c'hitted as Staff Exhibit 8 in this proceeding.

9 C11 AIRMAN SKALLEEUP: t'ould you please read back whar
,

10 l'.r. Engelhardt said?
,

l i
~~

'
i

,
(The Reporter read the record as requested.) i

e l

[ CIIAIPl:AN SKALLERUP: As evidence?
'

12
f:,.

,)f,Y) *,

d v'l c'.3 13 IIR. EKGEL11ARDT: As evidence.
Ljk; ' - -
*;*)A 1,.pW' 's 14 CIIAIFl!AN SKALLERUP: It is no ordered. ;

, , -

. i

15 (The document referred to,'

I

10 heretofore marked Staff Exhibit
'l

17 No. E for identification, was

} 18 received in evidence.)

39 DY !*R. ENGELHARDT:
'

XXXXX
.

,

,2o O On page 1296 of the Tranceript, .Dr. Sternglass
1,

.

*
21 , has stated that he was the only one engaged in certcin types |

. l .

2;' of opidemiologic studies. Lo you agree with Dr. Sternglass'
..O

;

i

.
23 statemant?

24 A No. In addition to the studies which we have made

> '2s there.are.two other studies-which have already been published
,

c ,

- *| .if
* ~

y- W f. s
. -
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I
.']ln2 .on the relationship of strontium-90 and infant mortality.

"

>-
. .,

a./g. ,
,

,

2 One is 90 strontium in' infant mortality by Patricia Lindlopj '
-

ik x-
'

' f,'
s

'

.: t
-

Rotblat of the liedical College of St. Bartholomew's3 and J.
-

(
1 4 Hospital, London, which was published in " Nature," Volume 224,

,5:
~

December 27, 1966.- 5 -

_ ,

' - w t
6 Another one, 90 ctrontium it infant mortality in !.

I
~

Canada, by R. F. Shaw and A. P. Smith, L epartr.snt of Preventive7

'

s Medicine and Pediatrics, Dolhauser University, Halifax, ;
-

.

i
9 Nova Scotia, which appeared in " Nature," Volrme 228, November

~

,

,

to 14, 1970. I

...

in Thece studies are based dircetly en the types of
,

i

l 12 analyscs and studies which Dr. Sternglars has done. In addi-
'

3, ,

+
~

tion, there are a great many other definitive epidemiologyy 13 -

%p5f? 14 studies going on and have been going on for some year in some
. .

'

, _ 15 cases in an effort to determine the lor.g-term effects of '

i

. 15, internally depecited isotopes in the hur.cn bcdy. '

.%,-
..

17 0 : irs. Tompkins, one last quertion with regard to
,

,m ~
your responce. Do the reports that you cpecifically identified33

'

33 relate to the type of studies that Dr. Sternglass has per-

20 ! famed, or de they reach any similar ccnclusions as does
,

%
'

~* .
21 Dr. Sternglans in his studies?

^

||
.

A I can read the final summary paragraph of the. 22
I

.
'

23 Lindlop-Rotblat paper. I should say the final centence.
.

g4 ''In summary, none of the evidenco given by Sternglass ctands

2s
,

up to objective analysis and we must cencluoe that there is

. -

!*

f

,. y - +
i

,

_ ,. ,
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'
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Jgte./.;. " In3 . I '

'n3 justification for linking the bretk in the downward trend;s,
3' ,),:
,

, p :J. - 2'

. .- of the infant' mortality curve with s~trontium fallout."
r

c.3 ., M I ' :3
, . -

. '

'My. ' '

<r
. Now, the Canadian paper ured < Dr. Sternglass ' method

.,

. ., .

J (V '' 4

. L.J. . . .
and compared it with the findings in infant mortclity in

'1. ',. . 5 canada. And their conclusion, ."The. strontium-90 in the
. :'.# 2 6

nortality rates in the various states," which we call provinces \
-

.

7 ado not rine together. If anything, they shcu a slight,

.

8 negative accociation. The regrassion :oafficient is minus
..

8 0.81.",

_,.
-

-

~'
.

end 8 10
-

.

,7 11,

3

' t. , 12- *
. .

t ' se L
' 4

, y p:p. , - 13 !

, i, . ; _ 4. . -
I

. . ,

.
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y g ,
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-
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,

|
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-
1
I

' ,

'i 18

,
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. - |
20

.

'
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. 22

23. ,

f
'
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,
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-
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.

MR. ENGELHARDT: That completes this witness', ; - -

'

,

( i [ 2. , . - . . ' tsstimony. '
.

_g
m -

J'; [
'

3- CH7.IPyJS SKALLERUP:
- . Dr. Tcmpkins, do you recall.
(m.) , ., 4

,. ,

whether ths Canadians made any studies which indiccted the --.

. - ..

.[ - '= 5 let m3 first refer to figure 25. tirnat hits ma ~ here is that
'

; ,

'
. G ; the Border States --

7 TIIE UIONESS: They do it by Provinces.
.,

.

8
- CIAIP7.AM SKALLERI'P : Was th:rs any geographical

- , i
,

- 9 cimilarity uith their southern provincas and our northwestern
10 states, as-it vera?

~

.

. .. ;.

11
.. .

THE WITNESS: Review my geography for me.
# -

12

* + b|9
.- DR. JORDAN: She wants to hac.i uhat the. . _

y;
,

'.

?i, 13 provinces cre. Alberta --g y ,, m,
,..y ' yc- :

9t i ' j.C 14 -

DR. WINTERS: Saskatchewcn, British Cnlumbia.< ,ye

,V,

15.g T:IE WITNESS: They have quine close depositionsi

16 of strontium 90 in those thras places t.nd that is where their
w. 17a

. e):cessos are, interestingly enough, right in the same place,
'

going up 5 to 25 parcent, whereas in New Brunswick, forto
s. , .

.A *

exar.ple, which has the highest strontitri deposition, their19

20 excesEGs'run to rJ.nus 50 percent. Thi is where I assume
-

.

he put all of his data together for all of the Provinces and21.

' ) 22 then got the correlation coefficient. It is interesting.
-h'~ !

)23 CHAIRMiG SEI 7 RUP: Thank you.
.-

34 CR. JORDAN: I had a question or two. Is there
.

25 any reason that you know of for ca:pecting a logarithmic,-x
,7Y '

-r, .

a

g A $k

i
_ ; & .''4 . .Y- v % --

-;w . c_ ~.

,
. a - ; f _ .w

,
'-

,

" 'umu '
-



- ; , . ~-

v'!%4C$,#M, t ' ", ~

'l ~ 'a '

, . ., ..c s
-

.o . . > :
,

1 ;. .t ,

,._ n .e.p m+ , . - -
a. - L.3 1851
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.

,

.

s 4gag . y , ',
-- .. .

. fcg.M . , - straight line logarithmic, decrease in infant mortality?' yn>
,2

,

, ,

-

., y . <
-

15 r.~. Z q c- TIIE- WITNESS : . There is|every reason not to expeetm e, w
+ ' . '3,

s ,

T, ., i t . You r.can to be linear?-
-

p.j. . .

-

't 4 ,
'4

b- '. DR. JORDId7: Yos. In that ccnnection then can.
.,. .

""b^ sf you say what is the er.perience in other countries in this,y,

" G respect, Scandiaavia, France, anything like that? Have you
7 '

looked at~ that datc?
+ - -

8
THE WITNESS: Yes, I have 3c cked at every placeI

~

8 where I could get strontium data around the world. We,.

.

N'

, compared their execsses calculated in this way. It complotelyj
,

'' t
- 11 tdepends , of course, on the general development of the country. '

e i

'$- IE
.4f, x _ For excmple, as our infant mortality -- and in fact all of Europ.r -

,(f Q ,, 1 13 ,,

: and' so f, orth has' done it,-it has flattanad out as it
|{m:ym . -

o @,9p 3 . 14
s. _

. gets lower and' lower and lower, even on a logarithmic plot.
,n q,

W 15' ~

Japan, en the other hand, wlich interestingly
~

M <' encugh has had probably the highost co1 centration of i
-

.
,

.e . ,

37',. strontiu:r- 90 anywhere, because of the busian tests, is going
z . 18 down much steeper than linearity, as tia country has. ,

1,

-19 developed since World War II. And this le probablydlat
,

- *

'

10 you are seeing more thananything else. So that the shapes of
-'

21 these curves will change very dramatically, depending on the
-

22 development of the counti,y. This reflects also the reporting,
..

23 of course. It is an cvorsimplification, even for a short
.

24 period of time to assume a semi-logcrithnic transformation..

e .1 9 2
~

;. - :
;\ '

,

Y

. ...' - '
%

-'
. ,

|.n >+
*''e =-'' f $

-
'

.g

. I,,} y ~ < - ^
.
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NET I DR. JORDAN: Is linear?
'

<
*

-; - ,

;7'*~ 2' TIIE WITNESS: Is linear, I am sorry.
'

,

/ ,

3 DR. WINTERS: fes. Tompkins, if you go to this,
.

'

-

4 figure 6 in this report on page 9, all c;f the discussion today

5 has been concerned in extrapolating thi: curve in a fonrard
'

.

; direction.6
,

7 Ilas anyone tried extrapointir.c this curve in a
I

I
'

e reversa direction back into the 1800s?

'

s TIG WITNESS: Yes, sir.
,

'

:o DR. IU.NTERS: Escr.use if you take this curve
.

_ p and E::tre.polate it backw ards., it gets tc there nearly

12 cverybody uculd dic as an infant.
.Iq >~

(L : T 13 TIIE WINTESS: That is right, none of us would be
p.

^%s.
'

W i".' u here, there is no question shout this.

I
t

'

, 3 CliAIF *!di S:GLLERUP: What colclusient do you (
!

39 draw from thic? i

'

; 37 DR . WII TERS : Thara is so;nct) ir.g wrong with
'

T

extrapolationa in either direction from dr.ta.-

gg
. t

! Ol!I:' WITNESS: In norm 11 Naticnal Office Vital. g

' ~
i Statistics analyscc, for e:ntple, they nll take trend linesg

! over five-year periods , because the vari ntility within one-

g

|'yenr, cc= paring two years, _sida by side, can be very grect.g

~

If you have a flu epidemic, for example. So they normallyg
.

une fivo yecr trend lines as a measurcmcnt of how are we.A,

d ing in public health, you know, is thc general trend25

,

%

,,
-

e s

'$. "'

;- .
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1 dcwn, is the general trend up. But it is a measurement of,

2 |I what is happening today in a currently reeving situation and'

r.
'

s i
..~. . ,

i
~'

3 not projecting at all uhat is going to happen tonorrow or*

.

~

f, what happened yesterday.

^2
, 5 In our own country, for example, New Mexico is

.

continuing to go down very rs.pidly, but it started out very jc '

1

I.. .

.7 |U193* ,

CR. JORD.V:: In 2ddition to the infant mortality~

8

!

.,studins for United States, Dr. STernglass also reported on ;9
.

i
infant nortal .ty studios in the neighbo:t cod of Dresden

|10
j.,

reactor, and I au going to ask you, are ycu or semacne else ;
33

,,

I
jgoing to add!ress themscives to that quet tion? i, , ,

f-

;,,

;' ::R. E:iG LIIARDT: Yes, sir. Ec will have two (
- 13

,

I

'*"e 5. 14- witnessas who have prepared detailed records with regard to
'

.
.,.

_

that naterit.1 and they will be our next ..i tacsses followingg
|

' #3 - "D' ' Phi"S*''

i16

!DR. JORDAN : Thank vou. *

!17* -
.

*- . i 1, ,

C11 AIR:1;Ji SFJJ.LER'JP : Thank ycr. I'rc . Tomphiru . | |
18 |

- - s',
s i

i
. We vill break for lunch and zerune at 2. I

19 I
'

i i
'' (Fhercepon, at 12:30 p.m., t! .-2 hearing was recessed,

20 | |
c

*- End fr10 to reconvene at 2:00 p.m., this same day.)

.-

22
,v -

1

23 i*
I
N

24 9

7 25
;- -

.N-
,

'' N s'

y
.

.
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.

?7
'

, . -'

.
CIIAIRMAN SKALLERUP: Will the hearing please comew.:

,.H:, e
+ '

.-[ h, 4 to order.
,

,,

.k -
5 Any further word from Mrs. Bleicher? '

.:-

~

b| 6 f*ISS EVANS: No, I couldn't reach her.
t

-

; 7 11R. ENGELHARDT: The Staff's next witness is
*.. ,

s. C Dr. Bernd Kahn. Dr. Kahn has been sworn this morning and is.

'

'ow under oath.J - 'O n
h.

;it 10 DIRECT EXAMINATION
-

L- ,
-

,

11 BY HR. ENGELHARDT:, .

.>,,

.c

VT 12 O Uculd you please state your name and address?~

y .,
-t .:y ( ,

338f$. , 13 - . A Bernd Kahn, Cincinnati, Ohio.
.'-( g ,, 3. ,

-- y 1
.. <

.
..

s

. N (h [[, 14 0 17ould you please state your present position and
ym.e .;. .

<

v.
. 3f, , 15 give a summary of your educational and professional qualifica-.

;'. , -.

'" i 16 tions?
'a

.,A
.

-
17 A I am with the Grange Engineering Laboratory of

: c,

-

Radjological Engineers, Office of the 3Xvironment Protection. ge

:Q ; w.

*

2 ,: 3, Agency. I have a Ph.D. in chemistry, I have been involved_: -

.

uith studying radioactivity in vaste disposal of radioactivity,-
. to.

. ., ..
'

.. 2 6 21 radioactivity in fallout and radioactive effluents from
- ,

-

22 nuclear pouer stations since 1951, first at Oak Ridge

23 National Laboratory, then-with the Public Health Service,
.

24 and for the last few weeks with the Environmental Protection
'

' '
25 bgency. .

=.

s.

h

*'he p-

, - ) , b * '' ' .
.

*
,.

'

u
.

S* ~ *f:: -r
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,

W;' * [T h.n2 - 3
~

Dr. Kahn, are you the senior author of a reportO
py - --

,

- 2-
;; $ ; entitled '; Radiological Surveillance Studiec at a Boiling Water

-

s-,.

3 Iluclear Power Peactor," identified as E-DER 70-1, a Public

, . 4 Ilealth Service publication, which has been put into evidence

5 by the applicant as Applicant's Exhibit ?.o. 107 .

'

'

~ 6 I show you a copy of that dccument.

7 A yes,

8 Q. Is thic report used by Dr. Eternglass as the
.

9 basis for his radiological exposure anclysis contained in a

'

10 paper by Dr. Sterngiacs entitled, '' Infant Portality and ,

-

11 1;uclear Powar Generation," dated Octobc.r 18, 1970, which has
a;

la been put into evidence by Intervenor LIFE as their Exhibit.,
. _; ;
m. , -

e.? 13 11 o . 2 ?(;
~, .;:.i M..; y

, M; 14 A Yes.
,

.

15 O Do you agree wir.h Dr. Sternglass' analysis of your
|. '
i

16 data? -

17 A I have certain differences with Dr. Sternglass '
.

t

t

18 analysis of the data. ,
,

i

19 O Would you explain those plerne?

20 A Yes. In brief, Dr. Sternglass tries to show a

'

21 connection between the radioactivity' released from the stact:

22 of the Dresden nuclear power station and the increase in inf ant'

-

.

mort 33 icy in the entire state of Illincic, an increase in23

24 infant mortality data in certain countics near the station,

25 between 1964 and 1966, and in passing mentions I think some ,

.

4

'
-

t..
, * s

!
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,
-

.t''
-

(In3 other things.

.a o _ -2-
He uses data from our measurements and I think*

- t
.. - . 1

~ 3 tr5es to show three things with these -lata. First, and mainly,
'

, ,

-
<

, he refers to the external radiation dua to the radioactive gas.

5'
discharged frcm the stack. In passing he mentions the inhala-. ;

6 ticn effect of radicactive gases and also in passing mentions
,

7
internal e::posura due to ra'diation fro a other radioactive,

8
stastances , such as the radioactive particles that are the

3 daughters of these radioactive gases,-
,
i

N
~Now in reEpect to the offec: from these radictions,

..
.

II which Dr. Davis will discucc later, one has to consider that
'

12f: there is a natural radiation background, external radiation
~.

s .
- ,'3 bcckground of approxinately 90 milliren per year and one has..

,. v

7 % ?' %
e "p, Y - .

to put n'ny c::ternal radiation from the gas in perspective -

15 i relative to that.t

16 Uith regard to the inhalation of radioactive gases,.,

.' 37 ene has naturally occurring radon-222, which is always present,.

to
{- and one has to put the radiation from the radioactive gas from

19 Dresden in perspective to that. I.

1

20 Finally, with regard to internal exposure to

21 radiation from radioactivity particles and other radionuclides,
22 other than the radioactive noble gascs, one has radionuclides |

23 from fallout as a background relative to what comes out of.

- 24 Dresden. ~

h.:n'd11 |
'

25

# i,

*'
. , i t

.x ,

,
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| ~' . : /. f.r ~Q Dr. Kahn, are you the co-author of an articleI'~

.

#'rms 15
,

2- entitled "A Critical Review of Infant Mortality and Nuclear, ,. .-
:; ,. , e:1. .

n,m'
3.''u_.- Powcr Gonoration," by E. J. Sternglass?+

.

. /

i.j N .A Yes. .
-

,

4
~

J 5 MR. "NGELHAPJE: May I have this report identified
-

" to . .

6 aa 5taff Er.hibit 9.

7 (Tne abova-icntioned document was
- u

i

- 8 marked StM f Enhibit no. 9 for !.

,

UXXXXXXX S identification.)

10 Irl MR. E GLEHADD':': .,

1..

; 21 - Q Hould you summarina the contrats of tht report.

+
.. . . .
.

.

?;, 12 wi th recnect to the portion of the repor: which you authored? '

w u,
&: *

f .gg.
'

13 A Yes.
% .

The main argument of Dr. Stcrnglass is that'

T$g@p7.-.14 the external radiation exposure is bet man 114 cnd 340f.
s s 2

2'/ ~ ME per yes.r, uhich.of course would he . . considerable increcse15-

'

.
over the natural radiction backg: ound. He bases thic onic

-.

,.. . 17 measurements which we made over the period of less the.n an
1

- !,
is

- hour several timac at the conterline of de pitune of the gas_us.. :
.. , -

or beneath the pluma of tha gas emitted by Presden.19
.

.
.

20 U raported those values in terms of micro-

.'~ .

21 roentgen per hour, and Dr. Sternglass nultiplies the hour*

> .
.

22 ner.bers by ths number of hours per yet.r of approximately
.-

23 8800.,

N This is cienrly a mistake, zince the wind direction,

,m g

4 25 is, of course, varichle at Drasden, as in most other places,
r -

en

f - g.

I .

M' '

. :-n ;i: '

*,'). y cv:4:..:.,.
Q 3xA? z * ';
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.' I and wind does not como sufficiently close to any one point,

2-
_

2 with sufficient frequency dpring the year to permit one

.
3 to multiply the instantaneous maximum plume dose by the

*
4 numbdr of hours of the year. A more aypropriate value wouldy

-

5 be approxima'.ely 1/50th of the ntzbar Jr. Starnglass uses.
.

'

E This takes into account the, fact that in 8 dagree wind is in

,

7 an 8 degree sector ct tha point of measarement duirng
,

8 195S . hrn we did this ;;tudy, approximately 3 percent of the

9 tiuc, and also thct tha station was only oparating two-

10 thirds ^" *a tima in 1963.
..

11 As a mault of thic, in IM B car monsurements.

12 would cho7 that at thase locctions, w.. chin one nile of
, - .

is Dresden, the values wars batveen 2 cnd 7 milliroentgsn per

A;
'

year,and at a distance of approximately 12 miles from Dresden14

is the vcluc uac approximctely .4 milliron.^.tgen per year rather
* '

1e than hir nur.'bcr of apprcximately 20 mi .liroentgen per year.

.
17

The cocondpoint I would liko to anke, in view of
.

18

the fact that Dr. Sternglass points out that a largei

19.

*
fracticn of the population in Illincis ic vidin a 50-mile

20
radius. of the station, that nost of th:.3 pcpulation within

21

a 50- mile radius is more than 12 miles distant. Chicago
22

.D is roughly 50 miles from Dresden, ncrtheast of Drecden.
23 I

i M d at the locction near Ch;.cago, where most of
M

the population would be a:: posed, exter:.a:. radiation would I
c.

~

be considerably less than even 4/10ths of a millircentgen,

-

-
I - i .

*
< _
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3 per year, or would have been that in 1968 when we made the

n. . study.'

rms 3.. *

3r. I would also like to =entior that with regard to
.

4 the noble gases, the same thing applies in the Chicago area;
. .

.

|5
,

narraly, by the time the plume would rer.ch Chiccgo,the* '

.

6 concantration of the ncnon, r:dioactivc xez.cns and kryptons,
:,

7 would ba COO 3iderably less than the IOC :o 400 picocuries

1
8 per cubic acter which is the natural rcdon-222 la/cl in cir j

,
s i

3i near Chicago. I use Argonne Nctiona7 T * oratory Dats Lhcra.

10 i The passing reference to radionuclides other than the acble
.1-

- '11 gases also should be Irantioned. This t hould ne t be m:-1nt
.

12 to imply that tha dose frcm thasa radic nuclides is signifi-
, y;

13 cant.'

. ,

.- ~

2
'

14 We have mcdo measurements ar d we have published -

.

. . I

lo caacusations based on theca neasuronani. or I
:

f the radioactive iodine coming out of ti a etcck, for e>:c:r.pl a ,18

. 17 radiosctive tritium, come of the cosiur.-137 and ctrontium-39
'

18- and strcntium-90, daughters of these grses, and in overy7
''

case the rcdiation is considerab2y less zhnn the radiction to19

20 the peopls. It is con ;iderchly less t!.cn the radiacion

-
t

21 from the gases.
.

22 Thic chould not mean that o: - ought not continuo

::3 tc lock at these individual radionuclic.es coming out of
I

nucles.r po.;c: str.tions very carefully. But at locst in24 '

t
'

25 every case that we have seen so far at Dresden, there han

. 1.
~

n
13 ,,
r: m
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;. .
i .

..

'g" * i; M not been any significant radiation exposure from these other
"4 . 2 radionuclidos. Finally, as has alreadf been mentioned, I,

..r
'

[i b6116ve., I think Dr. Sternglass revers af wind directions , his3

.

4 -
1

;

idea of the direction the wind was bloting at Dresden,
..

5', in that the county which is actually d nmwind, if one can,

6 usa the term, from Drcaden -- which I h31ieve t3 be ?.n errenGou2
7 use of tha term, really -- Will County has a vary small increare

f in infant mortality rata between 1946 and 1966, 5 percent0'

"

3 | according tc tr. Sternglass, while Liv?.ngston County, which*

10 he considered to da downwind, but whic:t ic actually upwind in
. ..

11
| this kind of fraraa of raference, had I c'alieve 140 percent-

j

.. 12 increase according to Dr. Sterngicss.
p >_

^ ' - 12 Ncw, the reason I believe one should not ev2n uses

'
,, ,

'| D 14 chere terms is that, again like many other places, the
''

15 vind essentially goes in all directiont corr.e of the time
.

16 during the year, and whil8 it raay ge ir. tha

.
17 do/nuind direction tuice as frequently as the average,
10 and in an upwind direction half as frequently as the average,.s-

, . .

19 let's say, nevertheless every point fren Dresden is to

20 scmo degrea downwind.

.

21 MR. ENGELEAROT: In connecticr. with Dr. Ka.hn's testi -

.

22 mony, we would also like to have as a ritness Dr. A. K. Davis,:-
V

23 who was the co-author of tais pcper.,
.

W.
_

At this point I would like to ask him some

25 questions, nt which time I will offer ths exhibit which I-

* f

.

-g
*

1
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- 31,+.,/.''
__

,

-

.
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?,'A %

-

5 . .. '-
m

-- have identified as Staff Exhibit 9 into evidence.
- >

.

,s,
, *'

q r
.

;r a ~
. CHAIRMAN SKALLERUP: Including the Sternglass''%

^ 3 article?
' ~

e
.

,
.

,
' * ~

MR. ENGELEVDT: The Sternginas article is already
,

. - ;
- 5 in the record as the Intervonor LIFE's exhibit No. 2, I

,

- . .,
. '

6 believe. It might also be noted that th.3 article itself,,

7 w*.J.ch ic LIFE's E::hibit No. 2, is appar2ed to the copy of

8 the articic which has been co-authored cv Drs. Davis c.nd |,

1

E.4 ?

9 Kchn c.nd is included in the -- I believa -- in the meterici i.

- 1
1

to j which we have previonely, yesterday, gi. van to members of the
;. . .

11 Soc.rd and te the partics.
,

ond i 12 i

~m -

-

(. + [? - 13
; , ,

?; f:Q ~ g
*., :< y ,r \

E*rd '
A.g

.

' 15
_

,

16<'

v.

.
. 17

<

S,l '' 18
. . . ,

- 19 |
.

,.

20
*

- o..

21
-

.

22
_.

.-

23

24
_

25 +

...

** 4_

% :$. ,

'@:yf' . . . ' <

n _: e: * *
,
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1862' -
;r
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,
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f E' ty.1.
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-
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n. ~

CI' IIU1AN SKALLERUP: How do you reconcilo this
, ,

P, . I
.-

%, .

< ,

2 title, or is it complotoly relevant "The' Testimony Presidented$
[, i~g ,

,

;. ,

' ., 3 by A. K. Davis and E..Howard"? ~ -

;.:

4 !!R. ENGELIIARDT: Wo are not offering that. This .

l
. ,

s is a copy of natorial that hic previously been offered as,

h !
-

'

. ai testinony in another proceeding. We are effering the content |
|

'

|
-

7 I of the document. If you have a docunent with a cover cheet i
i

+: .
on it, the cover chect should be stripped off. We are not ;

. <
' e,

i
*

. , .

.

9 dealing Uith tho' ccVGr Checi.. -
,

!, .

o, CHAIIU1AM SKALLERUP: That hc3pn. f
i

.. .
'

# !! R . E N 3 E L H I.R D T : I think thus were nonc copies
11

't - ( .
,

that had no cover sheet and I believe there were sone with :''
12,

sp
.r.,

-

13 the cover sheet, depending on where we cet our source of
,.

37 O. 14 cupply..,

CHAIICAN SKM.LERUP : Then we wcn't have to duplicace*

;f - - 15

10 the Sternglass article, j
1<

,

'

IIR. ENGELILEDT: " hat is cerract. I
'

j. 37,
,

~

|1
CHAIIUUJi SEALLERUP: As part of your exhibit?J'J;;,; gga ,,

k' I'.R. ENGELUMIDT: That is corn ct. We are justgg
-< |

I dealing uith the materici that has been nuthored by Drs.,,.0
.

'' Davis and Kahn.*'
.

XXXXX DIRECT EXAMINATION
22

f.
E'l IIR. CMGELHARDT:

. 43
a

I
Q Dr. Davis, would you please itate your full name'

24
~

,

and address?25.

#
.a

. ,'

r

.[ # i4

:.y ~

,
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. 1863

.c/ .
. .

,5 .~t ' e4

''*J, y 'I A A. K. Davis, Great Falls, Virginia.
o

t'

~f. _

Would you please, state your present position and2 -Q
%

^24 a give us a summary of your educational and professional,

; . . ~

1 4 qualificatiens?

C '5 A I am currently chief of the Mpidemiology Section,
.

Division of Bi logical Effects, Dureau of' Radiological Health
'

6
.

of the Public INalth Sarvice.7
,

a I hold a B.S. in chemistry fron Mamphis State

9 Univer: icy dated 1917. And a Ph.D. in 12hyr.iology frcm the

-

10 University of ':'annassae Medical Schoci :.n Menphis, not in
,

..

Kncnvillc,.;here I worked initially on ion tranapert of,,

- .

rr.ionuclids:s, sodium 24 and potassium e 2, in animals and in' ; g
.y ,. .
- yy

. . :q muu,, ~
: s \ >

' ;Q '. _ My thesis was on the effect adrenal cortical
. s..

, - ,4
. . .

* 3 0" " # # E0##*-

15,

.
, ,

.

%

In 13!, ' I w2nt to tha lia'.~f Pa.di.ological Dafense,g

Laboratory, where I was employed in rad:.obiological research
37

..

on weapons offects and worked with neutrons, X . cays, beta rays,
la^u ,

.
,

reactor garra, and visible light. -

And in 1961 I was employed b'v the Dareau of
20 -

Radiological Health, where I was director of an experimental.

21
'

laboratory with both in-house and contrtctor labcratories.,

22

N I am currently cnief of the rpiderr.iology Section.
.

Q Dr. Davis, have you co-atthored with Dr. Kahn the

document which we have identified as St.aff Er.hibit No. 9,* '
,,

,

n,,f

+.!

,

W o
'

ep

% 3
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1864$,ty4
,

'

,,

, , . . , . _
''

. .' I which is entitled "A Critical Review of 'Inf ant 11ortality
9g-

- 2 and duclear Power Generation''" by E. J. Stornglass?
, ..-

n,,

'3 3 A 'Ze s .
-

-

4 Q In particular have you revieued in your report ,

'

5 the epidemiological findings presented by Dr. Sternglass
.

*

g-
.

6 ' in that paper?

7 A Yes, I have.

I

b! Q Do you r. gree with his findings?

ji.

9 !} ' A Mo, there are several places where I have marked
I;

Y

nofrecarvation: and differences. ,

|.-
'

H Q Would you then sumnariza the content of your

La t

M, 52 paper wit *1 respect to th?.t pertica of the report which you

a:' .L . ~ '
? ?- authorad?

'J.9 c.
33,;

. 4,

W .* ' , .s -A Yes, I will.
,

~

_ 33 if you have a ccpy, I am going to :alk fren page 3 |
- t .

# .

which is entitled '3pidemiclogy."
|3,.3

I i

S i;ernglas s ' evidence of scri r.19 haal-.h ef fecte |. . ,
" ,.

!
'

i fren the cr.'iacions of the Dresd.:n react n censist of an<- ' 13. ,,- N
analysis of the cnangen in inf ant morta '.i;;y and respiratory-

g
,

< i,

dinance deatia, encept pneuannia and in laenza fer all ages ,
.),

His 3.nitial ovidence is thrt infant mortality in the State-
.

g
ay' of Illinois in greater than that in Ucu York.

O i

:l Cur contention ic that Nov .krx is not an adsgu m j, , ,

i
y

-

conparison state for Illinois, as shown by the infr.ntg

m rtality data frc:r.1955 through 1961.-

25
.

6

9

t ',, f #

<4 >.
s, e% ,
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.

ity 5 . .

!
1

| Purthermore, the principal population potentially:

,>. i
.

2. exposed is matrcpolitan Chicago, not the State of Illinois.

:

3 |And whenJthe City of' Chicago is compared to a control city,

> ;
~h- .: with cinil'ar characteristica , St. I.ouis, the tote.1 infant.

11 .
t.

2 i norcality for both areas follou ~ the same pattern. At le as *:.
,
,.
* t

i

jpcr: cf the differonce between Chicago aid New "ork City I
i

't

is _ el teG to the fewornon .fnite births in liew York. j'-

t.

c s, . UT.: 1:~ I could davclop scna ei the idaas uhat are |
1. :.

dprocentcdhcra. In tasd of icoking at Xe4 Ycrk as a
g

i
i

ao con rcl, ~a .;sva chosen St. I,ouia primarily baccuse thore
..

p-

,,
a |'! is a r. ;. hed differanca bat':sasn the ident mortality -in

.*

i !

!

32. j uhica cr.d non-u;. ins porcicas of the p;pt.u.tien. 7nis is i
I

, 6

1

O.. - ~ .,[nrobabl.y a. socicoconcnic difference that mav be related- i<,
. . ..

|u j to nutrition, it nay be related to the ~ availability of the
.

d) current health honefitu, availability of hospitals and so33
-

i,
iforth. Eut :cis difference ie of the crSer of magnitude ofa
i
iie factor of tro. Thtt is, the infant mcrtality in the 1:hita.

. t/
.t
;

,, l' populanien aho;.c valuac c'; between 20 tt 25 deaths per
.w 9

.

'' thoncand liva birth: as' car.pered with /.C to 45 for the non- ;
,9 4- ,.

'

6, ,

I ,,g**m / g.4 . m m <.44ag.* m. y - * ~ . ~ .
,,

..e I

- Conscquently, if the ratio beween tho white and
21

. e..

ii nonwhite births is changed, this changen the inf ant mortali:"I .
64 r

,C)..
, . ,- . t u.

^ ~~ ;
.i , ,. m. . . .. c %. . . m. . .g g o e ,. ~~ , . .g c ~u v. ~., =. .4 ".. .P "s . ". c.*...,- -u

._ .
-

. . . ... .
,,

. .a p
J

'' c a :. . . ..:. .!....n e:.c . It is presen:cd in ::.gure .' of the appendin
.- . .. ,

-~ p: .,,

.

..

t. . .

A if you would liks to consult that.as y
. ]l-li
. ti.-

;.

. i
,
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~i f ity ;6 - 1866
'

>J V _ . 2
. .

;u -

'1 In New York City the percent of non,-white to total7Q. 1, --

s

f._,T

$/1 2 births risesfrom about 22 to 30, whereas iri Illinois ,

3 specifically.for Chicago, the percentage of non-white
*

,

. _ . ; .

-h
'

4 births b5 gins at about 40 cnd rises to about 45 from 19G0 to

g 1968..

.

' |-

, ; Now it is not, vrould not he f&ir to say that this ;
' I, t

i is th2 toccl 7itture, baccuse if you c:::.tino the infant7

d orullit". rrt: for the non-white popula:icn< voa will find ?

-

.
,

9|theraisacignificantchangain1953,uhatrunsfrcaabotn !
t f

i.t 1963 thrcech abou:
. , e i

- 195G. And this ic c: pericd in -thich i
:'
I.. ,

'the 'Jr02d2n 2 2 c;cr is put:inc cut a .:ic.nficant -- the Ocah'

11 - -

! '

cf tha garcour discharca.
12

'
I
1 i

33 Mow Steragicas suggests that a relaticnship |
- +

h.. , i
'

'

_ 2;L, ; rxists betwcca the reactor effluent and the differenca in !14_% .o.
.

;

1'ilfant mortality bauwson Haw Ycrk State and Illinois. Andg ;
.s 4

.
i

.
iho prosent: n plot, cf the exec 33, that .'.3 , the difference i16 5
i

| he :tuca Hcu Ycrh State and Illinois, as hough if New York
'

g I..

l ' Sto13 vara ucro, then the eY.ccan would he New York Stata
18' ,

|

minus, the infant nortality in Illinois. I
1|

'

13 ]
'

! How this interpretation in quaJtionad becausa |o. .\
- :

of tm) factors. First, the range of va:.uas is large; that !.

_21 .

j i

-

is it goan f.cn ninua C.7 to ulu: 3. 4 .;mths ner 1,000 | |- , , - --
,-. t ; ,

|

live biruhc. And tnin ma:imur and nininan occur at tae
|

-
'

,
.

|t - --

'
.

{; sinc le efflua .t level.
4

[M ' Secondly, a year's lag uould ba expected if infant,, 5

.

Ny, |

L.
,

_ - _ - - - _ _ _ _ _ . _ _ - .
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c

I mortality resulting from in utero radiation is reflected. ,

'j.
2 in the year following birth, that is, tac doce is accun.ulaced

' ~

c tor a period when tho :'.cther is carryi .; the infant.3 i
. .

~

.: ' Cenzequently, you uovld c::pect that the nr.jerity,

I
>5 E! ^ # the effect '.could be set.n in the year after, out sinec the*

,
'

I 4 |

1 '4. a e-', c .~ u , p- 'e .- y " . u " i s m o"-' a -- ".' r~d 4 c'- -P' -n g _~ ~ - -' r r... .-c
6 ~ ' - - - - " --- -" - ~ ~ *' -

r -

,

- t 't4'l-- t*he vo --
-,, ., ' ~lo~~'rc "" c --

7 ~ '- ; ,- t c 3 ''~- "'vh a ' 2 '- im-
-

-'' - - - - - - ' ''-- -"-- -

l

e wot ld i;c the pec' , would be c.'.oser to t .e dera -htn aculd :,s '

t

.% s. :. . e.,. v . . a . , a. i .s. 4 4 c-.,. ..,-a- 4. ,. c ._. ,1_i :. o - . .r.- s .w u -,.n.
9 m , . u. - __ . . - . .

.

-

,'n._. .. u_ .e. n a., _4 - c o.1.rm,.. ~i - ,n v- #. " V a_ '_' - , c ' .? ^.a.
.,

g - - . - ,

,.

-
;

v, s. - ., 4 c . . a. _4 .,,. .t .a u .- _,. _. a _ _. . . . . s. u. . ,. s a c. <._ . . =
. u .

.f _. . -.. _ . . .~
. A 2 c ,. . _: .~_- .4. _- . .

- s .-s
. .

.
.

.'l
9

! ,-... c. c......,. . . . _s.n.z ,_a, _c . . .2 ,, , :. ~, ,

...._~-__iw-f _:.. e _,_...a._
.. . -- .e m a.u .. m .m. .

;
~

i i
1

-
-

and the subacquent rise proceeds the pee. emissien, uhers.s !,3.<

%. -

!,

3 y the fall occurs at tha peak discharga. That iu, there is i
I

~

| no acrroldtion betusen ericcion a .d inf:nt mortclitir ': t03 !.

|y" --

i <

t.

~in at.cro irr:diation period is the cr.tiOL' pbriod C.C
|t o.. -

.

* I

| .' .c.. , . . w. _3 , c. 3l
!
1

c uc, cc c -n .. > - -. .., -. .s, a
.-

a
' ;

In addition to leching at thc ctato, Secrnglcrs l.
. ,,.. .

,

!hasalsoicokedatthecoc.nticssurroundingthereact-r. ,

L' ''.
19 d
' :I

i!! anal' ncs the "l'.inois counties with taa ..ighes t pottn .in1 ,- 0
|

1

foxpocure. I
-

, i
i

!
*

i. .., , , . ,,e _ c. a... .
.,,s.,..- c _= . . . . u.

. . w.c , ;.....~..-.y_,_ _.. .
,

.. .. ._ . . .,

.J *

- I:;
. .. . :m . , , . , , . ca,_ ,. e. ..sa_e , ,e . ,. - . . , . .u........t.

. . . . . ,p.. .. . .. ... .. . . .. . . .y

if I.
"''

h ;

i b uH. .- - - - _ w.- _.1 u. u.-, ..u..-
-- #-

. r. .s. _-"~ ' .'. ' _r . - a ........'...'. u.. e.. _e
-- .4 n - . u- tc*-

. .=<
- -

. , . , . . ,

''

,..-

avos.r, 1964 and in scme casos this is not representatn e of
'S

. t' --

i ,
,

se 8
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'A

: .-. c. ',~ I the yearly Evc; rage.. .
c .-

- -
2 It might be mancioned that it is also not ann

, , ,
. .(a?

i irradicted centrol, since the reactor began emicciens in 1960., 3 >

t'

I^

1 As a result of this, the !.ncrease in infant mortality in;
f,

s |
Livingaren County is a s artifact that .ntsults frcm an unusually |<, t

,

l
'

I
'

c{ low 19E*, value. In fact the 230 perccat incrence or ao '

-

(

f;thathesug;;as:cforf.iviagstonCountyennalso7 ha prestited |
i

!.a 60 parcent decreane, i.f you um I M F .a:t
,

c Orundy County . 3 sc.ncithat e differen cituatica.
h

'

'

Grandy Countv is a cc,unty of only 2C ,0 >? people cad theg3 ;

.1
,

I-

g nurber of death: thsrs in '.n f ants , af int tortn._i':y is '

,

. ccmparativelr ert.ll. Eoctusa of this, the high >>-: " '-ty, .
- I,. ,a

t. i
.

te
I7 au characecristic of the ds.ta. ;.

,

c. y

g.; p , We havo analyzei individual pointo inctand ofy
-

a

trying to predict a tre 11, ic16 wc find th 2.t thee, . g i..

rise i:.. t
'ls i
4 - infant nortality in signii.0;u.nt at t'Te 5 percent 1->va_g

.. :.. - -

Griuldy County, H you coni.dcr only _nd.ndual prints .17

I
t

-

';o/ whether radianion 0:Qosurc is the cause dg
.

.,*I

d' this rise cannot be determined, because infant martclity has19s

iI
e f

j m1y, meny different :aus's , as .' Irs . Tonakins e:chts. cd. i,

0 e '
i

| '2ha death rate for all ages d.m to rc.cpirctory,

Et
-

;
i

. dinc e 0 ht'; then "eneumonia anc. influk ez is prc anted a3. ,,
...

,

*

? a changc in rats. It ccr perhaps be 1.0 f:er appre ciated n"
.

. , _

u ,

- -
i

. loch:ng n the absolute nurbers , that '. L , there vera 10.9.,
r.

/

. deaths p2r 100,000 in Illin is, and 13.0 deaths per 100,000.

.

+ =

f m '/.

' .
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in New York in 1960, and in 1967 both states had 18.6 and 18,.7' ' w g

.

- 2 respectively, #

| '

I:
-

-| Es tuo conciderations indicate that radiation .. .> i

!
e- !

. } ' exposure is unlikely to be the sole cause of thic chenge.
]

I

|. First, thero are many disaases uith variouc causes included 4'

i
, ,.

,
,

a l
~

; in this catego.''f and the;' are affected by a nu'.tiplicity ofg
, ,

!

_.,...,.e. .. . . n .3 .2 , 4. n . c . .,- -.

,.s 1.,.., 1 m .r,,,.,v. . . s , n ., .t, e. , -4 _r,o - .3 . . _ o 2,.,, m*_ s t.. 3 ., -s.y . . . r. .9

perh:pc being .tnot.% r. Dcc Lin e.ny Tec the rise in 1. cathL

, f rcr. tala cc.ne. ic ocrtrring th::c., Aaut the U. 5.rat-2
i

Here in.pertant, radiation ex posure is reduccd byg ,

.. ,, ,

." diffusion of the cascouo
11

- ... anions cud ;n:: dose to the
'

, 6

luv.s of the c:m. oued nocalt. tion is cons iderablv less ::. : n
. 4

- t .
.

I

p~ ; 0.4 nilliroentgen :er year. i
,

e ,
+ ,

,-. ,

As tha variance in backgrc un 2 was measured cvort3,,

n

1,. ; the Ore.3du reactor site , 1: ic ',6 to 1. 0 :.r, i c appc ars un-,

.

! -

lincly sta cauld detect c wa chang.:.s reg.iriloss of t.ne siac
. i ,

c f t' ..' pep t.'.o tion . It is .:ighly unli he .y that :his dosa
: c

- 17 .
-

, .

<

, could centribute cignificar.tly to respi..atory deaths in
,

4

I adults. I

19 i

!'

In cu. mary, this analysis shouc that radiaticr

e:<posure has hoon grossly overestimated and in addition, the |. -

9.1

c.i, c_ ,. .: :. y .. e. e. n 4. ,~ w e. . .
. ,. ~. _ . .. . .

s2. n ,he.
22 '

. u c .. %,.. . u_ . . _ ,,
..

,..

radioactive emiscienc frc:s the : sacter tite.;

23 1 '

<

.

If I could road en pr.ga 16: '"'~his analysis of

the epidemiologic data presentad by Stcrnglass coes not, 5
_

- et
e

i*

.$ , 4 1
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~3 support his contention that an association exists between
- . ,

1.,, 2 ', exposure to radioactive emissions frcn Dresden and infcnt7

* a q;,; +
M' 3 cortality.

. . , ~ . , ..-( j;. 4 "In contrast," -- and I think this is equally
m,

.|?
5 iraportant -- "the data cannot be interp;:ated to mean that

~

~L . 6 no offects vero produced by the radic. tion exposure. HowcVer,

. 7 if~raf.iction from the Dresden reactor contributes'to infant

a nortality or respiratery deaths in Illinois or Chicago,
t.

End #13 9 it has not LGen de= castrated by this study. "
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'

~

J ' ~ ' MIC EUGELIIARDT: - Mr. Chairman,. I wotild like to
y y . s. ..

,

% ::., . s- ..- .
. .

'
s

%/;- ' ' - 2 offer in evidence as . Staff Exhibit 9 the document ue
..s.. .. e a
og...n7 . y . .

'

.

_

,J. C 3 previously identified, "A Critical Eeview of Infant Mortality
~

.c .
7

-

p:
g ( ,, 4 and nuclear Power Generation by E. J. Sternglass, as Authored4, -

e s -

,.ss .c> +

.*fi( - 5; by A . K . Davis and Bernd Kahn."
,., y

. .

; 6
.

CHAIRMAU SEALLERUP: Any ob oction?
E-

7 !' MR. CIIARNOFF : No,. 31r.'

.

, s. .

- 8 CI! AIRMAN SKALLERUP : It is :.o ordered.
'

.

9 (The docr.L'.ent referred to ,+ .

s.. . . 6
-

- ,

'

9 13
- heretofore marked Staff D:hibit

<
t,, c ...

. .c ' " 11 No. 9 ft'r identification, was I
.,

;m

[d -12 receiva6 in evidence.).t~,s. o
y?%N: '

,

Xi is . MR. ENGELIIARDT: Our next'w'.tness is Dr'. Marvine + , . .- .,

.e .. . .
[' g'

MT5.r--?F''
'W'

14 Goldman.<

.

i'+:-.. .

Whercupon, j15 .

,

;,I? ' - f tc IGRVIN GOLDMAN ;

,,

I
*

s,, |
.

4 17 was called as a witness on behalf of the Atonic Energy |
"_% ^ [ s

. ;w.

v.m.- . to Cor.ission and, having been first duly sworn, was examined
.

, , , , . . and testified as-follows:
,
V., 39

1

S '

, , . . 20 DIRECT EXAMINATION
,: v
s.
d XXXXX.1 BY MR. ENGELHARDT:

.

.

e O Dr. Goldman, would you ctatte your full nar.e and
-

,

. |
, -

.,

accrecs?
i |$3 .

-
,

,- ,
p A 11y name in Marvin Gcidnan. I live in Davis,.

.

..

W ., d'
.n -. 25' California.-

.

wi... *
s ,

Q-
_

.:t a *

! n .- j f' _ .h; ,,

' 'M.OilgIN's ( iT 'N-<
|

3 C y .;* ^ . < ,
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.O' Would you please state your present responsibilities-na, sy -
,

'
.

*
l' -2 and give a summary of your educational and professionals .

,,w y.
.

'g[yY, *' * " =,

d 3 qualifications? -

-
,

. -

~

. 4 A I am the biophysics group leader at the rad!.o->

3
, j

j 5 biolcgy laborator of the University of CaJ.ifornia at Davis. l,,

.

~ ''

I an 1so an adjunct profescor of physiology in the School of6,

Medicine there, as well as a lecturer in radiobiology in the Is 7

a Department of Physiological Sciences.
.

~~
c, 9 I have a bachelor:s degree from Fdelphi University,

'; ~T~

a naster's degreo in physiology from the University of ;g,,
. ,

.

I% !!aryland, I hold a Ph.D. degree fron the University of -g
.

Rochester, School of !!adicine, frca the Departrant of F.adiationcw gs

. q,

gkj g"~ Biolc.gy and Eicphysics,
-

, . .. ,_

33,psc

nu

%g} - J - u Over the past 20 years I have been engaged in
, ..

_

+-L.', radiation research. I was a biolcgist with the 11ational, o.s

Inst.'tutes of IIecith, a physicist with the Mcw York City |" = IS ;
I

Departnent of IIcspitals. I held a fellowship and scholarship |37-J .
N
J at the University of Rochester during ry graduate training

'

i 18.

@ .

and was later an assistant scientist in their Radiation
,

13v, ,

.

To?.icology Section."

(-

.$. , In 1958 I went to the University''cf Califorhia, -

21

'". where I assumed the responsibility I jttt centioned. I have22 ;
_- ,
= i

been the' author or co-author of over 100 scientific articlesg
..

! and technical reports rc.lating to biolcgical effects of-

4.4

g"
; irradiation._

.w - a
ns

q' '

i

lif M. -

',- M,
.

M a,- +

'
Na , *,.

~ [ i.~_. . . . *
,s1 -m- ; s. - ,

-

it +
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s. , ,
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. s

- ,

2F:Mgy,>' ''
, ,

~- *c '.y g y .w; an.

~ '' -
-

^ 1873- '

m.
c.n < ,

k> eE f P s J
,

..? k .f Y +mep';, In3! I -I am a member of the Radiation.Research Society,
- "

- . q.. -

.. ,

- w. .
..

_ M M f. .2~ the'Ucalth Physics Societv, the New York Academy of Sciences,
myv - 2 j - -

'
' I

.a.A f,Q ,* Q,. . ' * ,

.

f
.~ . -

99h ",I 3 the Society for Experimental Biology and Medicino, the
, ,

'* t. , - ..

[# '4 An criccn Association for the Itdvancement of Science, and the
w..,..,

;( ' 5 Gigma Psi Ecncrary Scientific Society.,,

. &. . - .
'

,

' * ^ ' ;" 6 I am currently a member of uho National Council on
|

7 Rtdiation Protection, Cct'r.intec ro. 31, which is evaluating
4

-

" '
the ciclogical and phycical properties of the radienuclidas. I8 ,

-
. .

.

", 9 I~cm a C2nier cf the Advicory Cctr.itteu on Long-Term Radiation!
x

i7

I* to | Ef fects of the United States Public IIcalth Service, Eureau ;
'

,c

. ' ...

. . ; of Radiolocical Health, ncw the Enviro:r. ante'. Protection

~nG. .

"'" 9 12 Agency.
4 .

u4 m 3

... w .e .'yv p <,i.

' Y;. '- 13 I am a co-invectigator to and consultant inE : .
yn,.

. ,e -
.

the University of California, a full
k4

4 rr

J;,. N ~14 r:diation ecology at
. . . , - ,

M " '' 15 invcatigator uith a NASA pregrani invarnigating the offectc,
j~ ,

n * ;

, 16 1 of weightleccneca cn calcium and bona. And I currently atve
'

i
. .

''̂
ty a rcccarch granc frc the Univarcity Cancer Ccordinating

|
*

4

d' ..1
*

_ '(
' s'

Ccmmittee cn the compcrative ultractructure of animal and I
~ . .

g
AW:

.

h[ human turcrs.gg_
..

'

O Cn ps;c 800 of the Transcript, Dr. Sternglassto
,

# stated, "Ind the evidence that I simplf want to cite is that
, , 21

I

22 we have seen aptin and again in animul ctudies and otharvise-

-@ i
j stront:.um-90 which wac believed to reconcentrate only in the3

~

24 bone of aniunis, actually leading to severe damage to the ova,

p
,' [ + gg to the tectos, and other organs that had not been anticipated.'

.

|' W**4,-

: 3-

.f e - 1, |
'

wA., ,

f3.c m ,
s

5- p. -. -
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Have you performed any experiments, Dr. Goldman,
e

i. ~ 2 that relate to the effects of strontium-90 on animals?- m .

> ' g: ,

,

,~,. ' ' 3
.

A The program wit!h which I am associated at Davis
.,.-

" 4 is almost ci:clucively dedicated to inve stigating the possible
, ,

.

7

2 5 hazards from radiostrontium. And the c.::perimental animal model,

,
-

. ,

G in uhich uc do cur research is the beat le dog. |u
.

I

!

7 i Ue are currentl- studying orcr 420 animal., for i- -

i'
i

B their entira lifetime, to document the spectrun of affects

Ci which might be e::pected from strentium-90 fed daily from

10 mid gettation to maturity, uhich in ths. dog in about cne and,

f- 11 a half vecrs and roughly correcpond to perhcps 20 years in |
_ ,
a i

l''' 12' adult humans. The strontium deses that. are fed at thic con-
,a .

-,.

A4 13 stant dcily rate to a' calcium content in their dict differ
,

.J. - i
'

~f% |.y49
.

by factors of three in concentration from adjacent levels.14*
, .

7 I 15 The highest amcunt of strontium-90 that uo have
l

i
16 bc.cn studying is 36 microcariac per da; fed to dcgs,'hich j

~
i -

17 delivers a daily dosa to the bene of alcut 18,000 to 20,000
.

13 millirads par day. The lowest level tl.ct we are studying is
.

*

l
- approrinately 1-1/1000th of this, or perhaps 10 to 20 millirado,19

f

zo por dcy. II

s

21 j The study is new in its tenth year and a clear-

.

].

spectrum of the aind of effecte is cva! ablc. First of all,r.2 ,

7
4. -

] j
~

;f I chould liks to peint cut that no pct!.ologic cffects have f23
. || 3

i

24 been seen c.t dosas balow Ebout 2,000 :':.llirads per day. At

25 doses of over 2,000 millirado per day, hematologic effects in
.

L

4

[
'

s

., .
A

_
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, 9 .f.Jln5- the' bone marrcni are noted, and cause ' death from, myeloprolifera-
,

% $,.;we.''
,s .

2
' '' - - -

{ tive disorders, which include anemias ~, and myelogenous
y lp r:} ^ 3

'

leukemia. The higher the dose' rate, the earlier the effect andod --

'n
. .

,

4'

:- o- the greater the incidence. But these are nonlinear, and in'

.=
. ,

, ,

5"

. ' w; our experience the earliest cases at ar.y of the dose levels in
.,

6 which effects.aro seen are seen by about one to one and a half *

7 yacra follcwing the initiation of the ccrosure. i

8
i Tu cors of the bone tissue are also seen and these

'' include osteosa coccs, and fibrosarccmtc. These are solid
' '

10' tttnors which are generated in the shaleton. Ind these are

'
11- at doses of over 2,000 millirnds per dry.

~ , r;
12, .;q m . lad they occur a bit later thcn the hematological

ya , .

131 f7 , or marrow effects which I just mentioned.
py;: .

<- .4i sndi14 " Thus the minimum cumulative total radiction dose

| in which bone tumors are seen is 800,000 millirads, where the15' 15

- M average is ever 1 million millirads. Ir. these toxic levels,

,
- 37 bone tissue injury is also scen. Marrcy cells are affected

,

m
144- and c depression in their numbers is seen and is reflected-

;7. ,
'

19 by a loucr than normal number of white blood cells circulating
_ |

20 in the blood.
.

'

21 And secondly, bone cells themselves are killed.

.

22
.

and lead to nicrosc pic changss in the distribution of living
. - - .

3

23 / bone cells within the campact bone, but usually no cffecting
.

24
Q..-/ s.

. the gross or radiographic appearance of bones examined byt

I 3'. I

; -J[- 25| X-ray films. There h' ave been no effects seen in our studies
,

sk ! ,
'

. ',%.
<

| .bi
',#
Ii,, ,Q,,

.e _ [,' '[ 6
'

.

.

*

f .- -
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|
' gy,C , 1 6 I indicating that strontium-90' and its daughter product,

-[ " " . yttrium-90 has been detrimental to fertility. The number of
2

5a5 _

-

h 3
dogs or young puppies in the litter, their growth rate, their

.

body size or 'in other organs than the two that I mentioned4-

? ?_' 5 that are at risk from the strontium deposition.*

,

..

Our work using the daily feeding intake of |
6

,

1
7 strontium-90 hcc shcun that a 1,000 to 10,000 reduction in the i

a' .

^ 8 ctroncium yttrium concentration in sofi. tissues, including
3

,

9" the teseca, semintl fluid and ovaries, is seen compared to
10 that which accumulatss in the bone.c *

..

11 It ic physiologically impons.ible to get substantial
', e

,

12 , doces to cuch tissucs without first sec.ing rapid and lethal,-
,.

.

. y:

"(g~ ' M. .
- effects frem the bone and bone marrow irradiation.

.-
i - 13

q
t %3| L*p /

h %. .
#f,.

,,

14.7f.. Fcr example, at the very highest dose level, ve
>c.

# 4 15 have :ccted, which hilled all of the c.-imals in about three
'

,

1G years, their bone and bone marrme cells, as I mentioned,
,

17 were receiving chout 20,000 millirads per day, but the genetic,
,

18 ticsues , testicles and ovaries , contcinc-d almost no strentium
'

, , - < .

i le and yttriunt-90 and at the most received a measured dose of

~

20 about two millirada por day.
,

-

,

.. . 21 Again we sea thic factor of 1,000 to 10,000. We

.

t2 vere abic to broad arrae of chese dogs E.nd their intrcductive

~G .

22 performanca was not different than that of the unirradiated
.

24 control animals.
,o ,

t

25 CHAITJ1AN SKALLC1:UP: Excuse me, at the beginning
. -

% er

4-
~#

.

E 4 ,

e
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I' don't recall whether your' question included a reference to,

m; , , ;- - .,

m s r _: 1 -

|ad.hs$nJ'
| the Transcript where Dr. Sternglass made this comment?"

-

g. .14,, ..e - .
..

, +.a . , e-
.3

,
:

MR. ENGELHARDT: Yes, sir, page 800.-
W @e. , c .-

,

b d. 4 CHA'V!AN SIGLLERUP: Thank you,
w .

a s s.-
:.4 n. 4 .._ v - .

*gg 5 BY :'1'. ENGZLHARDT:
p p, e =-'

1sidman, uh:t is the relation between the,m s O Dr.
'

'

7 desage level at t hich these effects were found and the radia-
-

<

Y s tien protection r ides found in FRC Poport No. 2?~

.

- 9 A The 1ctast level which has caused r diction deaths
un'

f' 10 in the dogs at th h time is at doses of ahcut 2,000 millirads
,

~

c ** 11 per day, or multi;1 ring by the nunter cf days in the year,
,

.w _ , ,

j}f , approximately 700 and 30,030 millirads per year. This is
@4 C e,

, ,

12
,

- c.1.s$ E.
'-

.

I
m.. - -

compared to the ItrAistion Protection Guido in the I'RC Report13
sWpw u.--- : y 27,

M.b, y 14 No.'2 limit of one-third of'.5 rcm 'ar year, or about one-halfp
.,

* (J.Q.
15 millirem per day en the cverage.sg;

,,s .._

'?" 16 Thesc :wo values, thus, differ by a factor of

mff.'
17 4,000. Thus in t.e dogs it takes about 4,000 times more thanF' ~

.

vs4

.-p , 18 strontium-90 rolf. ed doce to produce the effects that I have
. . z.e . -

j-[ s 19 described than the limit in the protection guide.

d
20 0 .Dr. Goldman, on page 800 of the Transcript

%
.:p ,- ~.-

." 21 Dr. Sternglass also states, "And nou com2s the hind of thing.

:
~

.

.

o 22 that we must tEke into ac00nnt..

I |
,o

23 t "Strcntium-00 does not stay ctrontium-90. When
I-

24 it decays radicactively, it changes it into yttra m-90, which |

(m.
, 1

!

A 25 is another chemical substance, and it has different chemical i
>

e n. i

Q'..*,,.T,'
d.' ,5

,, j

'' i. I

+k #

~ . ., ,

*[f,D + , * ,
-

\

'

, p - g '. Ea.-

? /4 9- M e4,
''
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'
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PTC : ln8' 3 reconcentration propert'ics and it tends to seek out the kidney,
, ,

2 .the liv'er, the glands, the pituitary, and all of the various;< -. f .,
-

' 1 3 .s, ?r . .
1

_-' ' 3' chemical factories in the body that produce the hormones,
y. ,

o ~ 4 "And, as a result, growth is affected, especially

#.~', 5 in the early eabryo and the fetus."c
,

.s
. c Have you done any work on the effects of yttrium-90?

,

7 A Yes. It is impossible to work uith strontium-90
.

'

C . and not cleo be working with its daughter product, yttrium-90..
I |
t ,

, |
The strentium-90 &nd yttrium-90 ingested is metabolized such

'

3-

lo that roct of the yttrium-90'present in the diet is.not"~

,

. i

1*: } assimilated and is excrored in the feces.
'

:< -,
-

12 A small fraction of ingested strontium-90, which
.mx- -

. [ ;; 13 is absorbed and deposited in bone, -- by the way this amounts

M. &4 ..

^MPI 14 to about one to two percent of all of the strontium that we
- . 1

'ts feed an anieni in this one and a half year period -- decays.

1 Chis strcntium-90 deccys with a half-life of

;. 17 about 23 years to its daughier product, yttrium-90. This

*
18 new yttrium-90 is thus in the bone and tightly bounds in the

; -

2: tg mineral structure. It cannot easily be translocated and

go almost nonc escapes.
.

,c 2t '"he yttrium-90 available depends upon the parent
,
t

!
22 strontium-90 content and the yterium-90, I should point out,

I
.

23 if it hasn't nirandy been brought out, has only a 64-houri

!

. . i

24 ! Palf-life, so that most of it decays vemt rapidly in the bone'

_
i

! in which it is generated.
'

2s
t

*%

*

I
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,

2 3 l'n 9 only if the strontium and yttrium is artificially

2'- ' ' injected into a body cavity can any appreciable amount of. _
,

- .-;. .
n _ .

3 yttrium-90 he available to other tirsues.. .. .

.,
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n ,g . m. ~ " ' ' I Q Dr. Goldman', cre y1u familiar'with the work of
.- y( ,

-

-

a . , . . . ,

rc .. m,. , f.p: ' . .,
2 others in this field on the effects of strontium 90 and the.. p.

'

; . 2, , e

m ,4:7,', 3 yttrium 90 on animals?.
~

. . .. ..

-'
4 A Yes, I am personally f amilit.: with a goodly number

-
.

.

',' '

,, -
,

7,, 5 of other stadies. And the one that I cn most familiar with

-

3 at my la': oratory is certainly not the only ene. Mice and
~

7 dogs have been studied for a great number of years at the
.q.

,

g Argonne National Laboratory. A large e:geriment on swine,
f

|
I which are fed strontium 90 daily, not cnly for their lifetime, j

-

-

3

i
g but for the full lifetime of two subsec;uent generations are j

,

' '

being studied at the Battelle Northwest Laboratory in theg

"'
State of Washington.," - ,,1t

- my ,
,

7xW s '1'here is a large study on beagles, somewhat; 33
(. .s. .M r. -s_.

hg similar to our own at Davis being conducted at the University
. . m<-Q} .34
m .

.

I

$. _ . 15 | f Utah, in which a host of bone-seeking radionuclides are !
,

,
,

t

being intercenpared.-

g .

I
Tn addition to this, rabbits have been studied !g

M at the University of Oxford in England, with injection of*

in

A' radionuclidea, and about.300 rates also have been studied
, , 19

,

and reported for strontium 30 effects from the Biophysics

[' Institute in Moscow, the work of Yuri Maskalev.
'

.- ,
21 ,

I
t Q Dr. Goldman, hou do the results of those studies' '

22

which ycu have identified relate to your work?

:
-

- ! A There is a very similar puttarn of response. The,
,.4

offects that have been reported in all of these studies are
25

L

\ '. s
,

:- V -
.

,.
. g. 7.- .

p- , i
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-

:hg s yd -r, n q q. .n u.= a s-

-2''7% .- ty$U ' ~
-

' '+ ~<" *

I kh7[Shi
-

' ' 1881~

k$Mk fl
.- .

tx gpy,[[ _ . -confinbd cololy th thosi re2 ult [ng'from the irradiation of
-

.s. .
, ,,

~

_

R F ' ' 1' ' cells in the bonc and bone marrow. And again in each of,< f. y &., -^
h. .o$ 'p '' ' i 3

,

1
- -

M; these other studies pathologic effects are seen only at'
.c -

-

s, [ ur < -
'n , 4 very high doses, approximate 1y'5 to 10,000 rade of cumulated

7;

" J. _ C.' 5 radiation exposure. That is 10 millior millirads, if that
.

9~,
-s. - .

| is the unit you are more familiar with.-

e

_.

Now'as I nentioned before, if one artificially~ , _ 7

.7 i , altera this physiologic route of delivery of the 9trontiums ,
,

u
. l

to cells other than the abscrption from food through the. g 4

a ,n. |

10 bloodstream and then into ferming bone, different effects can
>y t. .

;. . .

be seen.r
11.

'

y , s,

7,' ( y g For example, in ene study in Sweden by Professor
u :.. . _ =,
hNyb t -

- M .A s i
13 Lunr,ing, maasive doses of Otrontium and yttrium werev wcsm

-( - .v .ww:..
T5 Q :,,

.-

..

,.
e

e,u. d, G ,b 134; , finjected into male mice, into their peritoneal cavity, into
m

e .
m .- -

g%gi their abdoir.en. The periten6al cavity cr abdomen drains intojg

y..
the incuinal canal.j{ ' ' 16

M j
j$, Without getting into an anatomy lesson, it is37..

s.
,. . a -

-V' easy to visuali::e that this literally results in bathing the
: is, a :=,;

'l-y , i f tastes of these mice with the strontium 90 containing fluid.
; .. .

N '

This does if injected into the bloodstream would have proven
.t

^

10
,.

7''

.. * a l . . lothal to the mice and this lethal dose did cause some21,-
,

offects on the sperm of these mice. But this injection,

.- 2 e,

.~ - mathod is not realistic, and it is more like observing the
.

,,3e
-

.

*

effects on acern put into a test tube full of strontium 90
-

2 <.
-

., a

p contaminated culture media. 'g

w' .

' .|~; i + b ' , , ,

I
* *,:

,

rV< b

e' h5 T9 . , _
h 7 ' ~N .~$ .g.w w . . v

o
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'

1882 --

.
.

,
.

, .

nys .g, ,..
- .

.- .
..

' ' ' - NCe &,- c 1
.

. .= .

,:- Professor Lunning -himself has denied that the,
. _ ,m. m. . , . ~

A % -) .f '' s ,

:s3 ':
*%

y JM, . , experimental methodology i's at all applicable to the problem'1
3

,-p; y, .y .w .

4.:y;/ '- ;.%.e
."v

Q 3 'of biospheric contamination or the ncrmal physiological
..e. . 1.

,- ,

-(j- ,O , , 4 method of entry of the radionuclides in':o the body.
s. . ,

..m g - > a -
r

'

i . .

ri * ' '' ' 5 . Q Dr. Goldman, how does your warh and the work of
ws,-

ay
g 14 ,

j g others in this field relate to man?-

7 A In all of the mccmale tected, nho mstabolism and

.,.

~. m.

2

a cheaistry of ingested radic strontium in quite similar.

::r

, g This element is what ue' call an alkalina earth element and ,

4
- 1

1

10 it behaves ver.e. similarly to calcium and barium and radium. 1
'

,

-w ,

-
.

It concentrates only where calcium cencontrates and thus
e7. . , j,

s

'

12 ' its Gffect is seen only in the cells ne.ir bone mineral !

Meg , .

,j %y f .33 deposits , that :13, the bone and bone marrow.
A

_.y.

;My. . The radioactive strontium 90 and its yttriumg4
, s. .

7h 90 daughter product emit electrons, beta pcrticles. These15w

.$h have a ran.re in tisrae which is rather : nort, perhaps onlyja
x

-d. a faw millimetors.
n% 17

,.

*? In a mouco.with strontium 90 in its bcne, thise q" 18
m. .

4.

range might include a slightly larger fraction of tissues, but-y. .

19- -

: .

.
very close to bone than One would see in larger animals, since

:: s.
hu the atoms behavior is independent of where it finds itself'-

21

at the time of decav.-

22 *

O.. In the dog and in nan about 30 percent of the~

g
'

-
'

radiation energy and consequently the radiction dose is'
|

g
ay o

( ::, totc.11y absorbed within the. skeleton. Chat-is why we choose25: ;, e,

[e.x:Q '
:- . ,

e

the dog. The dog also has a bone and bone marrow that is..

6;p ~
,

h h.0 * ,

C);. % , + .*

A " .n.% 1 &
, i. . *

,

1
" ' p ':7 ,,r
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M : .
'

5 5 "' 1883 *;M.w,StDIYN f[:;n Y f ~Y ' ,.n ~'

Q,3_,gty >. . ; ,. .:y :/ en; ;. ,., ,, .
.

,-'-
., ~ '

L

.( ggi. )::~. -m, ; + ;
.

.
,.

. ..

d/$ .$[f,11 Similar in anatomy and physiology ~to man.
;

v. m .,'
,,bi@m ,

.

, . ? . -v --
-

.

c5 ' 2 'An example of this is seen in.a p'arallel study'
.

-

-

KW W-;w .

~; .
.--. . - , , .. _ > _

s
5e:ip . %

m -

which we arc in the midst of with the strontium 90 study in.

M,i 'e . . > 3
.

4c- -

which radium 226 is giver to dogs in a nanner quite similar
,

Y ;4jy, .

ww. ,

'
y,a / . . - to. that which occurred carlier in this century uith the'
if '

5'

m
radium dial painters, they used to .tip the brushes with their'

"D 6.
|

' lips to get a fine point and consequently ingestod small7 ''
, 7-

*t;
. - . - 'e quantities of radium cvor a short occupational period

..

of time.{, 9
a.>

"he results of this radiun deposition in the human
,

"

;: o -
- 2.

..

%. is very wel'. documented and the results that we have fcund,,

, 33% m. .
T:%.;.'

in ur gog:- are almost identical. They are very similar

#pN;;:o[.). .-

? :12
xy vg. : 41

33- to that which we have seen in man. That is , the radium:..

g4.N ,c ..e. m;
x-s .

deposits in bone, the cells, of bone are at risk and the7 M[ : 34

M;c
- ,

conscqusnces are seen in those regions in which the radium
..

'

~n- 15
.- .

.

is concentrated.h h- 16
,

So that our intercomparison then would merely bet'h

y. g
*

;T '.-1 *.o take the results of the strontium we see in the dog, '

m.

13Q, ). - ,

ep ' compare them to the results of the radium that we see in. . ' ,
19--

, ,

Mi. the dog, we knov what the effects of radium are in man, and
] g

,,. 1- so.it is quite simple and realistic to then project to the~ " > '
21- ' -

3

possible offects of strontium 90 in ~aan by 'having this inter-'
i'

,
. 2

m .
,

species comparison.
'

-

,,,34

. Hone of the anincls tudies about which I an aware
y,

,
.

t
r ;' have indicated any pathologic offects at levels anywhere near

,
'5w.

,v,
,-4. *

. . .

~ A '

.

1;#

-1$| O ~q_44t
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- -

,- :. : - ; ; ;.,;, ,- 1884 ~s

yp% sp;;;c, W J
~,a .t -e '

.

4 s . .= .
.

, .
. .:- -

[Mw.IY.:,.,1 tha human guidelines. These' effects have been see'n only at
,

O
.

- .u -

- - - = =?

..

,

1 Mp.g' - '
'

' '$-f a , "yk,, / '

2
doses that are about 1,000-fold higher. than these guidelines.pygg - \r -s * '

3
,

T r;w,.Jp~~ . > Also the similar results scen in all of the animal.?,<y5
-

'

, ~

4 species studied give me added confidence in extrapolatinge[x % -- 3,
.- .se_v g

!^ L,; 5
4 s..

from these animal data to possiblo hurcn situations. These
.

,.
.myi2f ,

, *p
. AT ., 6 thousands of animals studied over the pcst 25 s ears have~w .

..:A

!N.s v 7
. not shown any radict' n hazards at permissibi3 levels or even

, ' ' , . ,< :
..

w 8
,. 7 .

, at rather large multiples.of those lev 21s.
.

?w-
,

,

3 MR. ENGEL11ARDT: That ccmpl3tas Dr. Goldman's
,

> w.r to ucati:T.cny. ~,

q .. ..

k; ".
'

'

11 DR. JORDAU: First of all I am a little confusedvp..
-

:q#a about the strontium-yttrium relationships to dose. Since the
v; E' 12
g. %

3 b[' '

yttrium half-life is~of course very short compared to13
v: .m.

( {; 1 .C

$7%,::q?g % , strontium, it.should be'in radioactive equj. librium and therefore14
3- -

D'C , 15pM4- there would be the same number of curies of yttrium as
,

-: <..W 16 strontium. Is that right?, ,y
.

V y1 - 17 THE WITNESS': That is correct. '

.., 'S, #
'

$%? "
ja DR. JORDAN: Now, then -- hcre is where my health

'

xg.1, "

TM physics has lost me -- the half-life of the yttrium isc- - 19
4 9 I

,

y;~ 20 short, and in one way I would think thercfore, since thereyy
:. x ,
yM. is an-yttrium disintegration, every tire there is a2!-
o #n
,7 .

~

! strontium disintegration, that the dose from the yttrium wouldn.

.h be about the same as the dose from the strontium.22
.

! - '
_ 24 On the other hand, if I consider it in terms of

a .
,4

| 1 ;- 25 biological half-life, then I would say it is very much less1 .w3.
'I

'

l'

..
' fk i..

, [..-

. g r a f.~.~in,
, i
.

..
'

; f. ? '.
' y .? ".,,.

a,?c s
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_ 1885*
-m.agggy _ . .s a - ;- -

.nyg.F ,

,
.

-

x14sf, g? .ff from the yttrium. -
_

;- , .,
,

.
,

.( .6

y . p'p . 2~
..

+r

Would you straighten me out on that, please?
~

.,
,

dObi[a '
, ,

'

-

p 7 ^' 3 THE WITNESS:. Yes, I will try.
s ...

,3;;
-( 0 . 4 I think a simple way to do that would be to merely

,..,s.-
,2 v r,

.s , . state'that when strontium 90 decays, the electron it gives
a.

. 5
..

ew
'

/

s off has an average energy of about 0.2 ML'V per disintegration

7 of stron'4um 30. The yttrium cn the other hand is a much. core

'

s energetic electron and has an average energy of approxirrnately
1

9 0.9. In equilibrium then tha sum of ttase two woul,d be the j
- |

10 dose. So it would be 0.9 plus 0.2 cr.d actually it is 1.13. |

3 .Uell, the yttrium, thereforc, accounts for about
:, u

3y' 12 - 80 percent of the radiation doce for the equilibrium dis-
e ;,1
&hj :
,r 1 13 -integration.- The strontium, hauever, determines where that
L & g&p ,_

!

4M 14 will occur.
n.e

.- .

i 15 DR. JOELAN: Thank you.
:

1s LL. WINTEES: Imd your dose is calculated on the

N. 17 1.13?
*

- . t
(-

' ' THE WITNESS: The dose is calculated on the total18

Y
, .

-

,, energy, yes, str.
v

7 j

DR. JORDAU: You are saying that you have not seen3_ ., n
w -.

t

eff cts for small doses could have two implications. One,- 21..:
'

is there is a possible threchold, or ths other is that*'
-. . , ,

-

23 there is no linearity, or the other is the nu:nber of animals'

24 you are using is small compared _ to the pcpulation of the
y3 e

(), 25 U.S. and therefore thero would be no chance of seeing any
4,

_,

*

-[*,

.CO: .; A[ % *t

| - }| ''
<
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- -w u .. . ,

...s : x -
wp n E. 1 effect.

.

,

-

, m1
f

' .. ,

, ~y *

5_. . ggg 2 :Would you'like to comment ~on that?3 :;teJy - . ;;
3r.y .1

.94
.

THE WITNESS: The number of animals that I am3 ,

m g.
,

7 (.,f 4g perscnally using is quite small. The number of animals in- w-
-

[j Russia was quite small and so forth. JTnen you add them all

ac . ;

45{ ', 5'

_ 4- .
6 up though the nunber is consider)ble. In every instance,

S 7 there were large nunbers of 3.nimals put at risk at lower
- i3

,

!} _
e levels than the ones I hava discussed in which no effects were

_,.

* 9 seen.
5

_

ls.- - to ' If you wish to interpret thic as a practical I

Y n threshcid, this se. ems to me to be reascnable.
. . c .~,

"'T 12 Secondly, the lowest doses at which these effects
w!;m. .

rv . y
^

. 7 Q7 _ g, . 33 are seen .are not constant nultiples of the amount of effect.w 2. o : m.

j$y2gi!(5%{ 3 14 That is to say that as' the dose goes up, the' effect ie not
am(1 -g . -

;.

,

VDE 15 Proportional. So that a considerable increase in dose is; ,.y

.

y ,

u, required. This is uhat I would call a tonlinear response.,,

It probably would best be called in sci 3ntific parlance a$.;f 17

l: sigmoid response or a curv dinear respo_1se.18.q-.

u
q j- 39 By definition this never rea:hes zero. There arex

Practical limits. And uhether one confines himself to the20
w

'

[ 10,000 animals or 200 n111ica Americans there is always21

a difference between the theoretical infinity and the actual
-

'22

23 population that is studied..

1

g4 . DR. JORDAU: But you feel then that a linear curve
M f

' 25 response versus dose vould not fit the data? It would take a
iI= ; , ~[

F,J ' '
.

~'

g

h .N".
'

>

i fg'? 'y . { < . ' '
m

_
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,..
,,,, . .

- -
-

mugs (:;.~.. . ,

- -'
-

@ g p, ty 8- '

n, . .
- 1887.. -

,- m,.

"'?;p t sigmoid curve?
pj: .,

x
' f

'.

2 TIIE WITNESS: Absolutely. !!ot only in our..p.-

-t ' i . '

Q r,'-
[f '' a lcboratory, but in all of the others in uhich strontium 90

>

% ..%
'

.( .t has been studied either by acute injection at one time or

-7 , 5 continuous feeding, the results are nonlinear.
, .

- *
6 CIIAIRMAN SKALLERUP: Thank you, Dr. Goldman. ?

'
7 MR. ENGELUARDT: Mr. Chairmin, before I call the

.

,

e final Staff witness could I ask for a trief recesc?
. t

3 CHAIN:1?.N SF1J7d.i:RUP: He vill take a 10-minute

recocs.10

.-

End 016 (Reca s.)33
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- .30. ,
mm . 's CHAIRMAN SKALLERUP: The hoaring will come to

- 4 .M : ;i - 2 order, please.
.-?,5?:c.

. ,

: -<
, '

.
,

;7 %, 3' There is a phone call for Dr. Ralph Lapp. Is he
;7:3 ., -

-

present?4
|..

,

, .
,

'

'..' . 5 HO response.
s a>;

_ g Mr. Engelhardt?s -

* MR. ENGELHARDT: Mr. Chairrlan, we have completed
_ 7

our rebuttal case with' the execption of two remaining un-'N 8 !
!s

,

,' } finichod piscas of business and that ic some additional-

\ l

g material that we would li::e to present through Dr. Nelson'

;

. i-
- who has previously testifisd es a rob'.ttcl witness. 77.5 ue11 I

.

hava suma additional testimony to provide throught LesterJ. 12
3..

' ??',sQ Rcgers in response to a question by tl.e Board.'

93' $ ,.. .c. .
,

-

i>N4 .-X-g . y+. . g If the schedule of events will not be disrupted
..7 ,c,

-f

?;. n 15 entirely,wa uculd propose to offer ths s.c two gentlemenn-

%

tomorrow msrning at the opening sessicn and thus would new
. ,-

bo prepcred to bring back our panel of expert rebuttalg
-

.
.

-U
, uitnesses for cuch cross examinatio;t ry.the parties as may

i be desired.
'

19
'-

-

CHAIRMAU SZELERUP: Let us have a conference with'20

_ counsel.M ,' ) 21
,

-
1

(Diccession off the record.) I

end RMS 22
*
.,.

.

"
QS fis. '3

1

24 I
. 1

25
g

. .

t

|

?>. |
-

$ j ?|* $8

?f y:;
'Q |;' ' ' 's-
m-



7;f,W_:-Q *,
- 1g89

. _ _ - _ - _ - - - - -

:.*
- ~--

y :es '
i. -gW ' w : ;

;
w.

. ,

.

<f. f.':N. "
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ap.
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A$ 1

' CHAIRMAN SKALLERUP: Will the hearing please'g -C

2TDy[lb . v - come to order. We just had'a conference in order to
. u;- .

- Q,1 3 oxpeditiously proceed with the balance of the hearing, and.. .
-

4 next we will hear Mr. Rogers and after that Miss Evans will
. C. -

a
- - ~

,5 cross examino the Applicant's rebuttal. At 9:30 tomorrow
.

i

we will reccnvene and the ' Coalition will cross examine the6 t

. 7 Applicant's rebuttal and Ccmmission rebuttal. At one o' clock
- 3 ,

LIFE will continue its cross namination of Applicant's9 a
,

_ .i*
9 - rebuttal and undertake examination of Commission rebuttal.

-

1,- .
. .

10 We vill adjourn at 4:15 bect.use the building ~

,

will be used for other purposes, and we will reconvene at St. ?

~-
11 f,

. ,.

,7 M, . y 12 Jchns Lutheran Church' at 7g 00 in the es tning to hear Mr.w
%e

g [- Lau's case and to continue with cross c:: amination that13-

mn -

yW h 'J '14 ' evening until .a reasonable hour and for the balance of thes#
,

i?- 15 wsak until the case is terminated.
.

"f; - 1s Is this a correct understanding?
.i

.x 17 MR. CFAPZOFF; I believe chab is correct, sir,
.

n..

-

ts MR. ENGELHARDT: Mr. Chairman, there is one
:

matter we hava to include in that schedule and that is Dr.39

IIelson has been asked by the Board to provide some addhicnal.; no
|

'

, information on the chart wh'ich ue will bs ready for tomorrow. ~
21

e

'

at any convenient time you want to put ..t into the schedule.22a
.

CHAIR *T SKALLEP.UP: If he in prepared, let him23 _ J

i

.-
24 ) appcar at the beginning of the hearing tomorrow.

25 MR. ENGELEARDT: Fine.m
. ,

Ap.
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g(. y d.,+g. o. ? | ~2 ,
_

.
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-

v Y g.4
- r, < r,;

.

., . LESTER ROGERS E..
o

M ,N,elabh;- 5
:

* ,

- J e< 3
wm<a resumod-the stand as a witness on behalf of the Regulatoryes . . .

, ,.
:.

k

f.+ y f , p
. 1.

,

.

4 Staff and, having been previously duly sworn, was examined ,
1A.,v. ,:
*MA, 1 - and testified further as . fcD evs: '

I

;.t.. . .

'*Tf #
/

.i V~ U T:iE WITNESS: This is in response to the Scard's
~

. s

.

7 }I request for clarification on the rclationship between the
- -

,

, , . . .
"'

. . , .

]?l ' 8
- various sections of Part 20 and their applications.,s. u

,4 9 Section 2.106, 10 CFR Part 20, sets forth the AEC,

,,

'' ' '
10 'egulatory requirements for controllin I releases of rsdioactivej

.-

- , ,

It rc. tserial in affluents to unrestricted .ircas frcm all AEO-. . .

.a: d~ 9 -

9. , _k u . < li.*.insed activities.t. 12gg n.w - ,

. va s
V- -A p:a., . , -j 13 - :Mc The basic objective of the regulations is to 2

~II Q- +n
_ . c .u m -

N %.,'hr .<'
'~

limit relekses of radioac'tive material to the environment
..

. ". 14

n.m,3 ,9,- c m
., ,

* @- .* ;r 15 from emh licensed activity so that rac.iatien' exposure af
. s

,

, i

l* 1. -16
. .

the gent,7.1 public from the cunulative effacts of a21 (.
..

Iq :M 'licenrod .utivities, when adf.cd to enpesures frc:a ouher sources,17. -

wL,- -

< -,y

not includi.tg exposures from natural bcekgrcund and medicaly;H # Is.

su w,

[[ ', . procedures, ire not likely to exceed radiation protection guides19,

,.
,

- .- ) . 20 recommended by the Federal Radi.atieri Ccuncil, now in the Environ-v.

f(.,p.
n .

,

'f 21 mental Protection Agency, and approved by the President, that"D.. . /

. 22 is, 500 millirems per year f >r individuals in the population,-

. .

170 millirems per year to tne avercge of suitable samples of
' 23

f

24 { the, population groupse'. , . , ,

,m
.c ..

9. Q , ' 25 Part~20 ano1ba M a broad variety of licenseds. ,
t '

;fg ; '

' ?% . . . . , ' ' ,

u. ,e- ,

4 '"

$ |% 'y $%.N ,
afy:.en : , , . . -2- .

* 7 e, .s. " *
*
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1

. .

'

. p m, w., q 9 activities such as use of radioisotopes in hospitals,
-

-- 3 .,
- p: ,

,
~' ,, f w , ~
n . + .: , . ,.

universities, research institutions, industry, research.

gw ;
3Wec reactors, power reactors, chemical reprccessing plants, et-

,

n . .

4 I,
.

m S.
I cetera.--

,
, c- g
.Zr }N . . . These activities differ graatly with respect;;-

..

' ~ 8 to the types and volumes of offluents generated. For
I.

7',,- this reason flexibility is provided 1. Section 2.105 in tha,

6--

.

application of release lindtc to various types of activities
8

." in achieving the basic ~cbjective cf limiting cxposures off-
s

10 .

: site. '

I '. II

Section 2.106 of Part 20 sets forth concentraticn;-e

s&
F;[!/c 12 limits that are generally applied directly at the point of
t m.t-y-y eg_

. jlt.s . release through a stack pipe or condui.t prior to any13
.o
.n . r

d$$,h%
,

~ I4 environmental dilution and without taking into account thewa. -

,^ 'n *

[ [ ',, specific c'1aracteristics of a particu.'.ar site and enviro = tent.15
12 .-

..

18 \
1

These release limits gcn2 rally assure that taking j
.

,

j '
17 into account environmental dilution, radiation exposures to
IB

individuals in unrestricced areas will net e::ceed more than |..

*

.'..
~

19
-

a small fraction of radiation pro OctiCn guides.
|

'

20 For nany licensed activitics, such as medical,

f. 21 raccarch and industrial uses of radicisctopes, the volumes
,

22 of effluents are cuall, the concentrations of effluents
O 23

arc e::tremely low and it is entirely practicable for these
i

_

E4
'

kinde of activities to meet the res rictive limits under
i-

'- 25
4 -

2.106(a). For some licensed activities it is not practicable
'

_

:

1 .

,L.
. w;Wy ,

. q,i ge , -

r ; y .? e- -
,

s

A
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+ o
., ,

,,

e,,. .
v~ .

- . arms-4~..3 to meet these restrictive limits. Section 2.106 (b),' O . ,r ,

,

u- .

.m y l .2 , provides that application for a license or amendment may include
vijj . O
o, -c 3 proposed limits higher than those specf.fied in 2.106 (a) .3 ;. ; .

-. .

4
-} The Commission will approve the proposed limits if the

-
.

- ). 5 Applicant demonstrates that (1) he han made a reasonable

>
6 effort to minimize the radioactivity contained in effluents.

.

- 7, y, to uniestricted areas, and (2) that it is not likely tact

8 radicactive material in the effluent teculd result in the

8
a. , . exposure of an individual to concentrations of radioactive

-

s
''

10 material in air and wat2r exceeding tha limits specified in ,

...

'E 11 Ap?cndix E, Table 2' of Part 20.
. '

,

i

b A 12 In the case of noble gases : eleased frcm power |fdkaw y

/ ,h. ,
13 reactors, exposura to these concentrati.cn values result

w #' ':~.1 ' 9,' 14 in a whole body exposure of 500 millirem per year. Section- ,

' '

.
2.10G(b) allows one to establish release limits taking into- 15

;j account the specific characteristice o:? a pcrticular site and18

g 17 environment such as meteorclogy, hydrology, topography, popu-
,

'

13
. ,...

lation density, et cetera.
*.

e -
It is under this provision : hat technical- 19

-

/ . 20 specificctio.:s,which are conditions imposed on operating

; - 21 licensec, are developed to limit releases of radioactive'

'

22 material in effir2nts from nuclear pcuer reactors. 2.106(c)

'O
23 spelle out some of the detailed infermetion that must be

24 included in an cpplication to establish release limits under
i-

i

. '25 this coction.
. . ,- .

9 1(

'
.

ry,

%,,. y ~ s

|:Q' -
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Img : 1
Section 2.106 (e) is a generally applicable provisior

,

4g

42 ~

_ v . a s,y . t that is designed to assure that for any' licensed activity
vn .;

.sy ,c , *5
.

.' .' T ,; - operating under either 2.106 (a) or 2.1C 6 (b) , the total,

~.

"; 4 quantitles of radioactive material relt:ased in air or.

I
. c 5- water during a specified period of timt do not rasult

,

's
, in intakes of radicactiva material fron air, ood and water~ -

7 that uould rasult in doscs to the critical orgsn of a suitable 1

!.

E sample of en erpssed population group fro.n all sources of i

D
,

exposurn in excess of one-third the . dose limits recomm4nded
'

to by ths NCEP and ICRP.,

.,

1 ;.
-

'11 Finally, Saction 2.106 (C) providss that in accor- I.+. .

.e
~~-v_'

12 dtnce with r3comandations of tM redaral asdiaticr. Council
.A. .

hs . 13 approved by the Prosident, persons engaged in activities3 ,'
,

. ;; w , ,

- g h.. l'J<Ww 14
m ,n -- under licensas issusd by the Atomic Energy Commission pursuant

15 to the Ato~ic Mergy Act of 1954 as arruded should, in |
-

!

t. .16 sedition tc ca.nplying vita the requirenants set forth in I
'

i

!
'

this part, r.ake ovsry reasonable effor : to raairitain radiation iu.- 17
! i,,

18 c:perures and releases of radioactiva r.aterials in effluents'
.

,.

Is to unr,tatricted areas as far belve the limits specified
-

-

2o in this part as practicru.le.
.

cnd 17
~

, 21
t

22

~

23

24 ' |
j7

' '

25
,

. . , .
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gy w. .n g'f'+ ' ~ce .
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~ u a '
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.
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. .

,e - Section_ 50.34 (a) ' sets _ forth r' quirements specifically33 4DB18 din 1 ei
- .ym.

.

;*
. _ .. . . - +{*,'4'y ( s ;. "

;, . , .
,_

,n , ., ,

- t? : ,

S. ,yprp .pc -appli, cable to nuclear power reactors that are designed to keep2

d,b m & n s.1% r.1 Y ' 'i
. radioactive material in effluents frcE.n such reactors as low

"
.

,,
,

'

~

w n 9 ,;-u -

- .

, ,

4: ,q,' |' , %; ~- 4
m ,. , . - .

'as practicable. In applying all of these basic provisions
eens L.

9W 5 'of the regulations to dif ferent license.d activities, the detailed
q 3. s :

|.
-

,..,;. license requh.rements and technical spec:ifications would vary
.

M< 6,

.a, .
t

.

w.1 n
,5 G:, , 7 because of differences in the design or facilities, differences
w:y: e ,

,.,rn a
't f . 6 in ope' rating characteristics, and differences in the charac-

- 4

. 6%. 9 teristics of the environment in which the facilities are
m

. ? s

to operating.. y:. M, , .

.
,

,..

dj[ ror c:: ample, in establishing release limits forii .,

.% G. . .y W 12 , nuclear pcuer reactors under Section 2.106(b), technical
1Astw v ..-
=>m ys;; .

> f% is specifications may ve57well include-limitations on procedures, e- w -

g$$hMh,~ 14 such as periods over shich release limits may be averaged,
e.. ,

v., -v. .A*= % -
e ..],,,e.-j*

p h: Y 15 that would not necessarily be applied universally to all
~

E;; . c 1s types of licensed activities that diffar videly in nature.
.,.

- -

..
c.,. ,

.;; ( ' M 37 The procedure of applying a factor of 700 to
en, cp ;mi 1-
y,L is calculations of stack release limits for halogens and
pA 2t s .

'

... .r. 4 ,c. .y

19 particulates with a half-life greater -han eight days is an' '

t; w .

-f.

j, . 40 administrative procedure used in implementing Section 2.106 (e)

h3
'

'.R ' M
.

which, of course, alloss for full consideration of the
; -

21
-

. ^ .
-

n b'iological concentration mcchanisms which seem to concern

a.
23 Dr. Tamplin.

,

s

. 25 For example, b'.ological concentration of iodine
, ,..

'

'..t'
i

~ and cesium in abalone will be taken into account in establishir g25any m . .

. -v . ; , . . ,

-, -' ., e

% di + ^2 ,

my . ,

d7M O # '' 7..
*
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.
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. 1895e . c: _e.c . e.
'

--~- - -

.. <. ,m h. , . i - -. :s, - -

,
-

w s.

I'%|D71n2.)15 .tlie release ''lithits for a reactor now under construction on the '
Ar N.|b,. .. . . ~.

-

.

,

,N.[si& 2' West Coast. -Other detailed. requirements may be included in
~

~

@fp q.n.v.,;. n '~
~ ~m v

=f:{.,3
.

?p, - 8'
~~

. technical specifications in impicmenting Section 50.34 (a) to

-( *f 1 4 keep levels of a radioactivity in power reactor effluents
- ,

5sa
i-:

. ,

5
H;g> 'Jy. as low as practicable.

e, c .-

' jb
'

; 6 Uhile'the detailed administrative requirements
c. ...;.,

7 applied to various facilities vill vary, they all have the. , , .
,

.:. z
8

~

".; - corracn objective of providing reasonabla assurance that

iG' 9 c::posures to the public of uoll within FRC radiation protection
n

.; y

t> w , to guides and the limits sat forth in Part 20.
. ;!. ...

* * ~ , 11 That ccmpletec ny statement.,

ws : '

[$ 12 CI! AIR!!An ski 1LERUP: Thank you, Mr. Rogers.
Cfpfpr .

,.

f .MP . 13 - He will study it in the Transcript.
Y, FNC '
:c t.-< m y.-

ggh 14- - !!iss Evans, are you prepared to proceed? '--

. t ~.
.. .

m e.

,., f,,.
.

15 !!ISS EVANS: Yes, I am.
;;

:.s. -

'' ..; 18

: ? . -

' W.~. 17 11ISS EVANS: On behalf of Intervenor LIFE andu . ~:
u$ _ Q. ,
' '

..; la Hilliam E. neany, I uill be cross-e:camining this afternoon

.:&1VV is the applicants --
ou .

.

M 20 CHAIRMAN SEALLERUP: Would you hold it a second,
1 :. .

'

jj 21
"~ lP ease? .

n. .

~

22 Uould you move the microphone in front of you,

'O
23 please.

.

24 !!ISS EVIIS: On behalf of Intervenor LIFL and
-N

/ 14

h,' 25 William E. Reany, I vill proceed with cross-examination of
a r-.

yw -

%

!E ;<.,
'' '

s

. -$ ^
,

r ,

h A
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,
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9 p,.

.s_,, ,, .- ,

. ,Tc 1n3 1 the applicant. I would just like the recorn to reflect that
um - .

.j 2 after it was indicated that LITE had ne additional witnesses,
m a v.
ya. '

3 that the Atomic Energy Comnission and the utility company had. , ,

f
,

--
.

'

-i 4 all 1 cst week to prepare their rebuttal witnesses' testimony.

'

*?,. 5 Although we had anticipated scme rebuttal testimony
g -

e ' to be offerad by the AEC and the applicant, we did not antici-
I,

f

7 pate to be given such a short time' to prepare cross-examination;

' ~

j 8 of these rebuttal witnesses.
s

9 Tith the tremendous amount rnd conplexity of the

10 subjec: a.c.tter presented here, it is vcry unfair to expect ,

..

[ 33 Incarvenor, in this case a citizens' grcep, to prep $re with

'^ i [, 12 their limited resources in such a short an: cunt of time.-

:@ |q
% ff f. _ 13

- But, perhaps there are some cuestions I haved'
.~

. '; 2c
it.bP;VT' '. 14 prepared today that I can go chend with and tomorrow

,

T- 15 firs. Eleicher will resume cross-examint. tion on our behalf.
,

'

is CHAIFFAN SKJsLLERUP: I vculd like to make a

~

,
e- 17 statenant at this point, and that is that your counsel is

. is not here today and your counsel missed scme other sessions of
^ *

s
C

. ig this hearing and one of the, I think, tested ways of preparing

for cross-examination is to tako notes at the time the direct20
.

21 testimony is being given."
.

2: So that to a degree you may have been at a dis-

.O
~

g3 advantage, but this is b cause of the choosing cf your counsel,

24 and I for one do not think that you have been prejudiced.
_

/
'

23 filSS EVANS : Well, it is just that in our case we

.

4

r ;-

>. _ .
-,,.:

'i,, ,
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.
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, _ . _ .1897
'.

g e 4cWf,. < - ,

,

c .
- .

~e$ C .4. ', ''..: , ,_, , .

,..?
3<'~ i '11nT don't have scientific expertise that pei haps the other parties-

C&
' '

. D- 2 . have. It taken just more 'than me taking notes to be able to~

%., % ; =,;- . .

. ,,

3y' cross-examine in the capacity we would like to be able to.-

-Q ' participate in in these hearings.'4
,

,,

, '

O. ;. 'S CHAIPJGN SKALLERUP : Well, you have to use the
mc { y~

^

S resources available to you.-

., .
~

_ 7 MISS EVANS: We are trying. I will' proceed thcn.
,

" ' ~
S The question is for, I belitve, Mr. Lowell Roe.

*.s'

9 In reference te his statener.t en the design ofa

1 -

J 10 the liquid radioactiva proccssing systcm for the Davis-Eccse,
..

.- 11 station. Thi's is a question that I would like to have
o,.

N 12 clarified for our information and for t.he record.
+;QC .

:-% ! _%
1.13 With reference to the first sentence, "The dasign<-'.,.

.

+ ..&.; ,,

'lj,i, cf
.c-

& 14 of the-liquid radioactive processing system for the Davis-~'

@ 5 .

. - - 15 I Besse station incorporates the most effective efficient preven

18 technology for reducing the radioactive contents of the pro-
,

.

gs # 17 cessed liquid," I would like to have Mr. Roe, if he could,
-:

y la provide me the evidentiary basis, or at least outline a summary
jr

19 of the evidentiary basis for the stateDent I just quoted on[
- 20 the adequacy of the liquid radicactive waste system in

,2 '

21 Davis-Bessc.

/ 22 MP. CUARUCFF: I am going to ash Mr. Roe to
+ |
~

23 respond to that questien. I wculd like to observe,

_ 24 Mr. Chairman, that this question addressed to Mr. Roe was
.

i 1:
25 in response to some statements made by Dr. Sternglass onJ '

. , -
-h| 6

* .
%!

m' u
.

,

_

t
-



n,dt% gv 4g*;r '
_

m. : +.. + ~_ ': - '-;
'

.** ^ (, } f: y . :. ..

'M h h o ., .
" " ' ^' '

-
"

, , y.

1898a , .-.yyy - , ,

~ .

xv- a , .. v, ..
9q< 7. 5 -':1n5

8'
.

behalf of the Coalition that we had ' expressed some reservation5.

9.. .f. ' -
?.' *

,u

2 as to its relevance to their contentions.w
.gpr -wp. '

Q9 &q 3
.

-

But in any event, there is .1 question and I won't, .
-

,

- ' #' 4 mr.ke a point of it now but there is a question as to whether
+ 3.-

. 5 this area of inquiry is within LIFE's contentions. But I
-

w

{
C am going, for purpose of the record at laast, to ask Mr. Roe

' 7- to respond to the question, noting, hovever, that there is a.

...

"

8 question as.to the relevance of this question to LIFE's conten-
~

9 tion.
.

,

.

"

to CHAIEMId! SKALLERUP : I have serious doubts whether'..

..

11 it is relevant to v.ou contention. And I would ask whether-

,.

'

,,,; 2 12 ycu really hcve'a clear idea of the scope of your contention.
T: ,*

w3̂,. 13 MISS EVANS: Yes, I do. If I could offer af

4 5. <
Y E

*qqd 14 ccminent here, our quection is if -- not question but statement --
. , .

g..
.

15 if such advanced technology exists cnd is tested to linit the
.,

' ' '
.

i15 of fluents of nuclear plants to the louest possible caount and- i

17 if this is the case for reactors to be constructed and those.

*

13 operating now, perhaps at least for our nuclecr pouer plants
e

~ '

7- 13 they could be, they culd operate under a limit lower than-

2o Part 20.
,

'

21 We cre trying to establish perhaps uhat part this'

,

22 would he, you might say as a solutica to the problem we are

^Q' >

23 presenting here. By scying thtt we feel the standards are

24 inadequcte, we are trying to see what possible dosages or
;

25 effluent levels the nuclear power inductry, power plants
, , .

1

%

[
A-
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yr[:;i| ';c - ,

zg99,

..

m: ,-a,,. ,

. ..; > ,

t,g . ., ,Y In6 industry, could operate under.
,

,s
i 2
;, !!R. CIIARNOFF: I won't proceed further with thee

,,;-

3'

- ..: .
argunent on this. I uculd just like tl e record to show the>

,

' 4-

remarks I made before and ack Mr. Rce nt this point to,

. . . -
+ ' 5.'. respond to the question.,,

.. .

'
6 WIT 1ESS EOE: Yes. Tc.c eqt.ipment for the

|
>

7 liquid rad waste system is outlined in Section 11 of the PSAR. i
(
68 | This includas the type of equipment uhich I had discussed in I;

i

) the statement ~ yesterday, th'a degacifict. tion, filtration, ion
8' '

10 exchange and distillction equipment.
..

I
11 also includad are the decontamination factors '

-
,

' hk,

12 assumsG for this equipcont.,. ,, ,

w.:cq - ,

.QN't e

MISS EVANS: Pell, I know what the components of13)-
;'g

,p"h;3 ''. -

'C' 14 the system are. I am asking you to outline the basic for 1

-gt. ' u-
|

,' 15 that crate:nnt that .you made concerninc the mos t efficient I
,

.

la I,, proven technclogy, because perhapc out:ine the basis for this,
,,

! . I7 I and I don't know if you have it at youl- fingertips, but I an
.

; . 18 interosted in what is the most efficier.t proven technology?,

. ,

M. 19 | Tcr instance, it was brought out earlier in the

|,

20
. hearings, in reference to another type of radioaccive wast-

e
e

21 in the Oak nidge system that was being investigated. I am.-

22 trying to osttblish what the most efficicnt proven technology:D
! is they are going te operate under.23

14 If he could outline this, I know what the components

25 l-. . , . - are --
,y
'

. t; ,

[ ,

<~ ., ,
,

'$ e . b |
. . _ . -

h '

g



N&f_jf.e, .7,,
. .

.
.

,

?N X'% i ~ .: Y '

L 1900 -
~~ ' '

~

%w
. : ..

. . . .. - -

m.g;yvn ,
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_
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.y.m aa
y g ' y . A r. " '

,

,2rg 71n7 ( - 1 -
.

. MR. ROE: The first part of your question there,
,

f .:: .

;gy g 't I simply don't~know of additional equipment beyorid what we.

. y4[_, -;.
?

, . .
-

[. ~
,

3 have outlined that is available. The Oak Ridge system which', c.

. . :._ r , -
s. ,

m.g._f,.
4 ; I'believe we had cccmented on before in an unproven system.,

.n | ,

i h. i; ' I'

5 and it bears no relationship to the licuid rad waste treatment
,.

. .. v . ,.<
.

~,*,s
.' 6 system.- '

x

E g' #'

.
'

t. O

7 MISS EVANS: I undarstand tl.at. But I had wanted

: . .
-

.

? ,' e .you to provide me with assurance that t.hc evidence, the*-
,,

4

'ty, e evidential assurance of the statement you made yesterday that
7. .

.. .t

S'd ? to you are operating undar the r::ost offici.ent proven technology,

f: .-,' .

%. , 33 I am aware of '.ohat is in Pa2 t 11 of the PSAR. I
-u"9' ., .,

tr.c{.S - ' .. 12am aware of the components of the rad vaste. system. But I
,

L;,;y : .. . -

MJg;0 i' is am trying to establish the background for the fact that you

N.JW
'

. .' jQE,yf_. .14 stated yesterday. -

w-
m, < . '

' C;.q 1 ~ . 15 MR. ROE: This equipment thi.t de have outlined to
*

,

e<,
m..
4 f. , . 16 be instclled here compared with many ot.her plants, we vould

>4
,13 d.

"h ;; '' 17 expect that to be at this low release z nd as lou or lower than
:)y&

,

:,

.g,3;., 93 anybody elsa that is installing this equipment.,

.o .

n :. .
|Cnd 18.

-

,g
a

y

a
5j.f ,.-. '1 s

.Y,
~3 .

gj

,-

1; 22
se
!

.tv.
*

23

.

2.4__ .

p' h' ,

t

" '''y
* ,-
,s 43,*

'' t [,[ b '' .,
,m- . .,,

.* f*~ *f*
' < , ;,

}6 , '4, bD
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MISS EVANS:4 , y , ,. All I.am trying to establish here is
-

2 the evidential
basis for the statement that you made yesterda

7

._ . .
,.

. j_ . y s.sp 3'

. ~ . . that this is the most officient proven technology. I don't
4 have tha

,, . , . .

documents that you cito in the PSAR.,

But if you
- ,s

c .- 5

have or can dcreribe to nc -- I am not interccted in dates --
. , --

4

but parhaps the a::perimer.tal, the evidential6

bacis for the. . ,

7
Statcmsint you mado., Hou is this the most efficient proven,

-

e tochnology?
- ,.'

s(. Mn. 6iiARNOFF: Mr. Chairman, I think the testimony>

has sho.<n dat the PSAR, which is part of the record in this'
13

!
,

'

yy nI caqo and which has hcan made available.

to LIFE, describes,
., ..

[N 12 the cystem.n ..

7-

[jpc 13
gf , Mr. Ros has tactified that the system that we aroe

8a *

1.g going to' install.

+i'q ? ' .
here and that is described in the PSAR would

cl is

producs as low quantity cnd quality of effluants as any
i

is - cyctcr nx in operation.

-

17
'

If LIFE is intorasted in purs.a.ng tha peint,

J

.

ef demonstrating that there are alternate systems that are33

'. ,

more efficient, without regard at the rtoment as to whether that'
g

i

~

is relovant to their contention, LIFE ras free to bring on29

. . +. direct testinony to this effect.>c 21

,
-

22
I thiah the cuestion has bean asked several times

and it has been cnswered Ectoral timas.23-

At this point I wvuld
-

7 .
' cb ect to the repetitive nature of the_ quastion.n j

I

2,5
- CHAIRMAN SKAllERUP:

. I think the repetitive nature
r? .

'

Nr. . .

'

,

3 + (t
__._ - -



n u -

y f. M. J C *' -, 'J..' . . . .,
'Wt R .-f ,,

.o ;
-

'b.- 1902-,

. . yy >

p .s .;; 3(6.' y' f
.

-. ,

;. .
,

zus 12 *e ,

o ~. .- . ~ -
-

.
.e g ' .

, 11
. ..

- .

c. ir f. M' - . 'of the question is due to the fact that.she hasn't had an
' -.; - 7;3 e ,

:q. ./:q041 2 ai;swer as to why Mr. Roe believes that this is the .most
.,, . . .

,,

"-
.

. g. , . c c .n - .
,.

Q. p %
.t

-

:
.

.
.

.

.

What comparison
.

3 efficient number of units to be employed.:: ,

,v. ,

y : ;. >
1/ ' '. have you mcda, for example, with other systen s? And upon4..
e--g: ,

2 - 1. -

@s 5 what do you base your opinien that it is the most efficient?
'

-

, ~;;e
a :.. ;

,

.o- 'e MR. CHARNOFF: I am going to let Mr. Roe answer
?. .

-

a.' h -

^ r; that, but I taink he stated in his testimony that the
s 7-

'

|. , ,

upacted effluent releases from this plant will be as low' 'i

4
g

./- 9 I^ '

or lower that3 the operating e:q erience at other plants,
. .

* to .hich suggests to ma that ho has corpared the results of. this
, ~ . .
y

e- it sr. tw with other plants and therefore it is the hast proven
%wg. 27. fs

+ .

4,:.n$}y" 12 to Onalogy.1

)if ;;. )

D31 : 13 CHAIRMAN SKALLERUP: Then Mr. : Roe should say so."

. E?Ms ; '

~. .a, + c, ( . . . .

.:f,.;; ,$;' " 14 ~' MR. CHAF.NOFF: I think he did say sc, sir.-

-
_

N. d

"C "
J 15 But I t.):1d be glad to have Mr. Roe affirn that.

.ga
*

WM 16 MR. POE: If I didn't say in in those words, that
o, a .*

.

M ,C 17 -is certai:..y what I intended, that the equipment that vc have
u ,
c. .

.

>jk te installed e;, plan to install has been ccmpared with other
m;-.

'

g 19 plant instal..stions, and for this raason Uc believe that
.

: 20 cur effluent.3 will be as low or lower ':han operating plants
.W.'
W .:/
J/' 21 UOW- .

.

#

22 MISS EVANS: Could you give ne the evidential
ry|b

'| g3 matter you used to ccms to this conclusion that your systcm
i

4 24 is the e.it refficient proven technolog" for reducing the
p .

.. , [| , ,
'

25. radioactive content of the processed liquid from Davis-Besse?
. .,

k ,i V

[
_

4 ,f " %

h # % ,

9- 5[j (. . '. ,, h ' , *I
,

;w v p{ >
=.

,

v a . $
i

M ~, i N'
,
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1

1 MR, ROE: ,

. . ~ . - -
The oper1 ting reports from CxiOting .

' I ?.e ' . '2

hs?31 stations outlining the releases that they have made over a
' Q. Y, 3 period of time.,

,

3 J

. ' , , ,.;
.

4 MISS EVANS: Is there a s} stem -- is there a plant
'

in operction at the present time with the same sort
i

5
.

. - .

g of system? I believe you ansvared that. Have all of those,

cystbrstobeutilizedinDavis-Bessefullyd3uonstratedtheir
'

7

performanca in nuclear station operaticas elsewhere?g

9- MR. RC2: The incividual campenents that make un

the co9.plete rad uactg ctraan, yes. I can't say that it
;;. g

j

has hcen damcastrated that til of t'u camponer.tc that ua plan33,,

,

i2 to .uva have been demcnstrated in a completa stream.;c

:

* ?'U
.

'

13 /~~.SS EVASS:
!b- So then perhaps all the evidenca, the t

'

operating cvidenca, does not exist for overy component thatg4

s.c
V: "

you are g ing to usa in the Davis-Lest o Nuclear Power Plant?5: : *

'
16 I:. CHMl;GrF: t*r. Chairmar?, I think we should

i' '
i esta.%ich how thin rcittcs to the LIFE incue. It scens to

.
t'1

-

:to thtt we havs tastified before that our ralaases fill3,

[ be well below Part 20.19 ,

i

a i If the point that Misc Ovans wishss 'o argue is,.
. .0 c

.

th at, as I understood her to cay, the if the plant can oparate.

.,, t~
r.

at lesc then Part 20, the Part 20 standards ought to be
-

2;.
I..

w n , ths cri ance ic E1 ready in thah thic plant 10 e::noctadO.-
9 3

i,
.

te op2 rate belor Pcrt 20. Cha naturc cf tho questions, , , ;
,

. that I belicyc cha is ccking cro direc':ed to the question20

to whather we have a cystem, or whether there is a systemat
-

i

J -

, - |
. .;
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-

, . .

,,cy,g,:y.% - c
-- p: n ac. . - - .

y
.

.-
-

-

-
.

- 19o41 u: a- n, '
.

-
-c:s?.y h g; .

s'- " ' . .

'

44 j 1'that can work at' still more efficient' performance than the
' '

~

u g et.- .
.

/
'

..U', ,

O.p(p.'*M .?
2 * ~l "

- -
-M y one we are proposing. But that kind of question then would,

: . 4. , 3 -

-

# No . * go to the issua as 'to whether wa are conforming with Part 20,*
e .

-gh 4
-

nebnely, 'the lowest practical' standard : hat is in Pert 20.
'

,

5
.

M, - . / - That is not the issue of LIFE nor of'any other Intervenor inj
* 4%.

8
.

- ' , this particular case.
-

P' 7
V, :,. MISS EVIWS:' You centioned earlier that --'.

.

.

.
O

CHAIRM7G SKALLERUP: Off the record.
-

.,

- . . . ' 0' '

(Discut.cion off the record.) .-; 4 .

)

'i 'to 5

C11AIPJIAI SKALL3RUP: On thc record. |
'

:,..

>'

11 MISS ZVANS: I would like tt restmo with nsp.

4Y[%;;. , : question that relatos to what Dr. Geldn an said cn behalf cf12
m.5

^

C55. , !
13

, Q 9 the Applicant yesterday or in response to a questien askedw w~..nmg
g ;p"%.y R:14 by Mr. Chcrnoff and this uas considering Dr. Gofman'c and-t

. s.,m
kW k .. '

,

fp- Dr. Tamplin's statements with respect to the present 120g, ,

.[ - " ts s tantiards .
;- n
s

3* %. .. 17
.m g would like to have Mr. Golfman read section I.106.:-

g%;9
t

7 > 13

A gz
.

(e) , ~ the first sentence, to me, pleasa. .,

.-

p ff, ~ , -13 MR. I'OR70M GOLDIO.N: 2. lG6 (e) . '!In addition ton~
LjA

4 20 I~

.

limiting concent. rations in effh:ent str3 Ems, . the Commission
, ||W*;} :.
.f, ; 21 may limit quantities of radiocctiva mat 3 rials released in
, .-

22 Eir or water during the Opecified periol of time if it appearsn.
i i |.w, ,

13 : that the daily intake o2 radioactive na- erial from air, food
::,: - 24 or water by c suitable sample of an exposed population group_s

,

> .

Ed 25~ avaraged over a period not exceeding eno year would otherwise:p p -

-32
+

3

4

,
4,3

(1- *w

e .'Y g -
..

3 ;. ::w . '

f (M_' *p
,

-!- *,
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' Ald M:n f -| 9 ;' ny ,
'~ 13; 's, 3;.- '

1905y , a

1. <g yp tz, q .~ c
2...

_

> - "- -
,

4 ,,.

u .c
.

-

< r , ,9m; ..
1i - r,- p V W :

.

u

MMMMN 'iI exceed the daily intake resulting from continuous exposure
,m#; . .*.u pw 2W~ S J - to; air or water containing. one-third 'the concentration of

e c ravi 59.- -

e[, A ?n9M. radioactive materials specified in Aprendix B, Table 2 of this
.

3
vs 1

? j.~ g, n'
*'

r( , . ' - ^ 4 Part.".

g;-y, .

w.. . > . - -

|,

4 s' en"

#t - si a 5 That is the entire scetion..",v - w;,

.

_,syyy
' * - '

C ICSS EVANS: Thank you. Then d.n reference to
#

g[. ' =

. 7,. 7' your statcrant yasterday in the testinony, and I don't have'

.

- s

8
S-

the transcript pago, you said "Section 2.106 (e) limits the

.i D quantity dischcrged from facilities of intake of radioactive-

2 x; '

f 'f - | 10 caterials frou air, water or food by c suitabic sample of an,
r .._

['i , ' 11 c:: posed pcpulation group would exceed one-third of the intake i
,

5 , .,

[ [t a;g
12 reprosanted by the MPC values."

~^ p--

*w.w n. p'p g I would like to ask you is it correct that 2.106 (e)13

MD m ,
_

does .not necessarily mean the AEC requires the limiting of
. . -

m% ;-:.3 14

&y,s,
MV IF MPC ccncantrctions according to -- concentrations in the
S:. :
.sy

yj. appendix for air and water, it only gives authority to the16

xr

1[s. , . 17 Co.w.ission to do so under certain circumstancos af ter it is'

,

,

4'yQ'
.w , -

,.:. ,. ,
deemed necessary?g r. 18.

'y'

.j

.'E 19 MR. MORTON GOLD!Wi: It does say the Commission
i . .

.
"y. .

20 may limit if it appears that, yes. But it is
,. ..,

-;
'(w f,. -
,

. . . -
21 not necessarily after the fact. It mny be prospective, that*

,

a
'

22 is based on antlyses before the plant goes into operation.
,

G'

? 23 KISS EVANS: Would you clarify your last two

| 24 Etatements. I am lost.,

t m, ,

) 25 MR. MORTON GOLDMAN: I think this section hass
.+

, ,

.o a;
.

.

D s, .
g. ~,t

. ( f . .j*

- s.2t

ff{fmi f. .r- . ,

a

ww.- - +
- . .
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1906-..
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' . ' , ' . *"'

ras 6 - . 1 been interpreted by some people, certainly by Drs. Gofman
t

,.,=c

~ ~ ;; .; ,
.

,. .
' 2' and Tamplin in other cases, that this only applies after a.

,

. ..n ,;;
, -

. s- .

J 3 situat3on has 6eveloped, that the Cornission may limit
*

,
,

'"
4 quantities based on the one-third intnko. In other words,- .

)"
5 on the basis of monitoring of the environment, or other,.

m
bases for estination of dose of an existing situation.c

..

What I am saying is that based on my c;wn GXpdrience with7
. .:

o tha licensing procase that this cacticn has been invoked,

2 prior to the cparation of a plant if fn fact it appears on-

,,

*^
10 the basis of cr.alyces c.nd calculation: thnt this situation,

,

.'"..
-

11 may exist before the plant goas into cperation.
u :. ,~;- .. ,

" 12 So it is comething that can be applied in advance. y ,.x ,, . .
,~r. , e , .

si2'{ 'i is of an actual situaticn developing, rather than after the fact
y' ,

"-pm, - 14 of a situation having developed.
;,p . , .' .

-

15
'

.
.

16
..

-

17
'

.

d

IOs_e- ,

end 19 *

4gg
,,,

r

20~

. . '

sk-'

21
..

22

23

24

I 25
, w

' e

i
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.h _

, ,
1

v. .ty~1 . . .
s . ,n + <,;

.,
- . .

.
- ., ,

wyQ-. :fi 4 1| _1 MISi;;; VANS - But it seems to me this is not what |
. . .

2'W ,

%e-f o e. n1,o -

r.,;Dh '
-

' .
, . , ,.x .

.j.Y .2 the Commission ngulations are saying, that this is only. . . r

?g e u w'Y . . . .
.

.

p f%.- a
~

3- an' instance thz: must have been done ottside of these
'

;-| A ;L ~
.

'aN ,- 4 regulations.
A,wr#, -

T.d s regulation states that this will be done'
,

-

,

#.

n Tsj f y * 5 after these satt;1cs have been taken and af ter the intake,

N%ss c
n ;t;f

-| o ^
,

'

s from the air,w:t.er and fccd samples by exposed population
;,

.

-

a,A .--
.7 groups hps bee: established to exceed cns-third the con-'

.

{'. centration of i .5 milliraru.'
-

a
u.

',) \

',[', g DR. LORTON GOLDMAN: I woulc. he verf happy if the
- :

.- . I
fis i, jo Staff would inwrpret it that way, beccuse it would make :

e .
-

.

life a lot sim;;cr, at least at the bacinning. But unfortunately,,y. , . 1 ft
*4 I .g '

f*f . .- .

' ?!$.f%." :9j. ' they don't, ft:m my own c::perience. They do apply this before-

1,.- -

Mff W .Ag%gMW
. -

'

the fact. -,

33
- Y .i.g M.,, h. . .

n

pggjpQ"W; ' j4 I t ink Mr., Rogers stated in his response to the
w ve-gy -

yf- 33 Doard's questi:n lust a few moments <agc, that the Staff
. ,2, ,;. .

.

| vas going to c i tsider the reconcontration in abalone in a-

gg
. , . . ~

9y 9 West Coast plar': in setting the technical specifications,

.m. *'

wp - .

#p e.L ' . for that plant prior to the plant's going into operation.,

.c is
syn :c , ,
' O .w r MISS IWANS: But it would still seem to me that
1; ; n ; 19

h . [' .
5. + ,

,

the rggulations indicate that they do not do so until
- 20wo

,v-

4%* '

afterwards.- It ma, be a matter of recc.rd, what we talke'd.s. 21 ~

my
$ ,- about this mrohling, Mr. Rogers' testimony, the technical.

22

h. . Specifications, that come cut before the plant. But in

Part 20 there is no provision for this on the record that,,.4
. , ,

's thev do this beforehand.( '

25
,

, , . ., ,

s

.s,m. ; -
.

.v
.. .

d'0 ~3,
.

n *

;&c ; o: ' [p .

a.y ~ .+ '
. g, , .]< v ; m: , > , -

y; ) {.: ? i % + .
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-

-, -
.,+, e + ~t _ ty 2*-;g: :n, . 1908'

-

v:., ,m , y ;..,. , . ., ~

MR. ChIAPl10FF: Mr. Chairmar., this is not-aM, ,[; - l
m. ~

y; - 2 question, this is an interpretation of the regulation, . .

,,h;L - ' '

,
1 3 by Miss Evans which Dr. Goldman has cuegasted is in error.-

,

. . 3
'

4 But in any event, it is a qucction fcr LIFE to propose as

: .
a matter of legal argument, it 3coms tc ma." 5,

, _ .,

,,,, A . '
'

? The r2gulation is cicar on its face, they interprete

7 it one way, Dr. Goldman suggests it is interpreted another
'

t"
a way, but it is cercainly not a question tc be acked of |

*
,

9 Dr. Colrlman in hic technical expertisc.
> -

-

to IHAIPl!Ill SKALLERUP: That is correct.
.. .

- -

*

Tha . I will rcE u with the cross-'!ISS EVIO!S : cg

examinatien until Mrs. Bleicher is able tc assist me tomorrow
. 12, . ' . . .

9% * k (/ '
'

.13 at 1 o' clock.. ,

.r...

8 7'?.%.v , g.: MR. CHARNOFF: M: . Chairman, this is consistent
.

,

- ,
_

I would like the15 [ with the schedula we have taikad abcut.
.

10 r.tcord cc she.1 of courso uhan ac cf .rattord:ty it had been
~

.

17 reported to us by Prs. Blcicher that Sha Vould to hGrc this
,, ,

a '' . - I
'

la j af terncon to conduct cross-ex.2:'.ination of the Applicant.p

' 2. , ,
' CHI.IR!!AH SKALLERUP: Are there an''r other matters?10
. - ,

g| MR. SAEON: If you want uc Leap on going for a !

,

few minutes, I might be able to get in some questions r'ghti
-

..
g

n'cw . They wouldn't be verf lcng and they vouldn't require
,2

.' c - | ,

a lengthy ancrer I am sure.i
.,g

CHAIFRAN SHALLEEUP: Proceed.\ 14
. _

g

-

:. } w,-

( #

u ,4,a'v .

A 0 ,

y. .



R; 5; r , vp: V 8%s
y- y,n .f L a' % '. ::

_ :.L ~ - |:;, 3- - : <

. ..
-

. .

v ,

- :E.< /' .
.

- .|/ ' 1909 , - -.

>q$.V ty .'3 $. ' '

.,:
. .,

.

.s .gs e, > ~

ud24,W .t , .. .. .

.

;'S M.f,* c'd Ex'hibits 5'and 6, the letters received from the Adjutant
. ,~ u_ . . :

_
.. .

, .

s ..

.v4 .

:.,m. .. f.>.:q;
L '2 General's Department and. thcSecretary of Defense.. .

.w,* \ *:..,es. , .c.,~... o,e
s.

,_

- . ,

.

Vj ~~df/.' : 3 I assume these were received as a result of Mr.
d ?; p

,?1:.I 4 Roc or someone from the Applicant requesting this infor;aation.'

m
.w;7
+.y . . . ,

c.c & . . ; 5 Fy que tion: h"nat 'information was given in the
'e n, ,

n .
.

request for assuranca? In other words, was it explained- 6 '

1. .

~j N 7 that the plcnt vculd stand and operate for 40 years?
, b y ,; ~ '

N#% - -I" s Tnat is one of the items that I am looking for.
, . .

. ,

0 If somebody cays ''Givo me sene assurancan," Is .: -

.,,&
3

[ to would assume it .'culd also be proper to give a basis for

de . _ the ouascion or rencon for the question . Maybe there arag
,

- M.(s: ..
copics available of the letter that went out to these

'

g s ' .3 . ' . 12w ~ a. '
i ~ jb b " . .

'

h h'., 33 two departi.*.cntc . '

:hj%M ...

,

.,. p, . .,

, h... . , h D 14 To put it another way, if yo:1 will permit me,
$h.i

,

,

.

n >.g % .. a 'were the two addreccces of the original requests fully
,

'[y
, . 1

/

s. <

'i' is !! apprised of what uill ba sitting thera? They don't have a

)e' ..Sf 17 copy cf the PSAR, and they may have as little fcniliarity with
.

-

~p' .N q this arsa of science as any layman.
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' -12'- P.R . ROE: He were talking to comoetent people~
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f. in both crans hare who ucre fully aware of the type of'
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. a0,,

n, . . ~ . :~ .
n

.
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plant that uc. were talking about, it be..ng a nuclear plant.M,u.
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at_

e- 1,

- 1 I believe the Staff had said in the Sec::enary of Defense letter,,
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&, I
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| that their copy had been feraarded to the 1 thrcugh --
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3 Mr. Roe, what you are saying though is that a
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o. . . . ,

5 departnents of what the plant ' consists of, or would consist
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J' of, so that they understood the significance of the thing,e t

no that in ..he feming of these answers-they are telling7.;

a you that no ratter that thic is going to sit thero for 40e
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- s years and be- as powcrful as anything co21d be for the 40 f'
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i' ' years, we understand this, and we are going to take all
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J of the prceauuiens neceasary? Onat is / hat I a.n getting at. f
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d 'if Mr. Baron would examine the letter f cm Mr. Walske,
. ~ ;e. . p. . .. 13.

W .1.1 ~ .e

, w ;j-MMt k;- 'y . for exarple , on page 1716, the lei:.ter speaks for itself,
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and it scys 'Or. January 14, 1971, Mr. Packard, Deputy'
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Socratary o_ Ocfonso, wrote to Mr. Davis, President of
} ' 2- g
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Toledo Edican Cc7:czav confi naing the Department of Cofense'si
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avaronecc of the plans for the construction and operation of'
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It sugceste than che Lepartnant of Defense ic
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aware of the Davic-Besse facility. We have to assume that
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| when people talk chout a power plant, it is not something'
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that coen into operation for several ctys cr weeks, but
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it has sono life.g
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Do you have a ccpy of the: letter thatMR. BARON:
.

.o .

..,,:,,,,

~ < . .
._ .. .

,.

C$.1Mf.- .
-2- .Howard' Fox wrote to' the Adjutant General?

s.:.9 & . - .
.

m~ : w . -

3 ^ MR. ROE: There was no lette.r written.-J1.'t..'

1

s;e
. o,.

e-:

ii . * [@L ?!R. - BARON : What did he do, just call?4
. . *

s e:| M,:.T
'

-5 liR. ROE: .Yes. "There were personal contacts made" .[g [ ,

,
- .- ,
n

G with the Adjutant General,to' reaffirm tleir awareness of them

. a.
-

.

^f
''

q. . 7 Davis-Besse si ation.
Of

Es .' .

D. G MR. EAn3N: But you don't kr.cw to what extent
s.:s. ,

,
,

1

9 their awarancas was? The awareness of an individual as to;b [
5

'

4. a - .
what Davis aesse str.nds for'could be qui.te differe'.t frez one,

,

.

7 '. . 10
,

' . s...
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11 person to another.* !;'| ,n
ghpc

-

it' MR. ROE: No. The reaffirmation on the letter
,h g (Q. , ..*.3 #e : .

W ,
+-

y,,f|d,.3M ,, y: ,13- from the Adjustant General -- most of the material was a?
' *

w?'Tg? ,W L,

M3.W@!1 i4 restatement of the material contained in an August letter,
,

y, ,W , ,
- w :9 2

r3 7' 7, 15 I holieva, cf the Commandant oi fmp Perry. So that it was

,

15 a restatement on the Adjutant General's icvel and some ampL .J.-
,

' ,.,
,

$-[ ' 17 cation of that inforr.arion.
fy y .

MR. BARON: Was there any elfart nade with regard
$sa@v. n .a- 33

en to the Uniroyal people or the TRW people? It seems to meagi 7 ~ , g7

is . .. .

[. there was some indication that Uniroyal owned that Erie20
. . y, .

,

., 2,<7 , ,
testing' ground and at the present time it was leased to TRW,"[,i 21

which lease had perhaps months to go.h'- 22

Was there any further contact mada with those peopleg3

as to what possible useage they mighr vant to make of it?:,7 , y
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u .- 25 JiR. ROE: There was some contact with TRU. There
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pjeg e.%f _ * ,) war an_' indication from them.that they would not be renewing
'
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4 g, . ., : ., . .
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2$ their lease. <
.

s '
WI%rt v.y$ : g., ' -

'

,
- w- ~.-mj _. .

-

q,09.11,./. s 3' IIowever, the second page of the Adjutant General's
, 3
r' py

:4 letteridces state tlkat all of the firing, any firing frca theiy.7pyf%;

fCM'f'G *
.

rJ.- 5 Erie. Industrial Park there would be in otrict accordance
v.r.y,y - '.

-

. ~ , . ,

6 with -- I can quote'it.'

2
__ :4t

*

" Y<
- ~

7 "Any firing from the Erie Industrial Park must be
n. .an.,.g; .

. $, " 8 conducted in accordance with strict safc.ty precautions and
.- ,

urn ,
~9 in accordance with the came procedures .~.n force for firingJ't.u.

mn ,
J. . 110 from Camp Perry.". ,

' [: . . . ,
m

' 1' t This giver the assurance from the 7tdjutant General.Z - -

ms
'

- ,.. c.

V'.?!R 12 that any operations there will be under scrict control.
e Me, s

! p!.m - '

: 9817- 13 MR. BARON: The way I interpret this letter,thentuQ)fi:w. ;
'

~

mg .- n. .
&qJ@ eW' 14 is that the Industrial Park 'is under the control of Camp .
x

7 !,

4 .;C , j i

ili . 15 | Perry. Is that what you are saying?
.

w,
, . ~

+: , . { . 'Is MR. ROE: The firing, any f:. ring from Camp Perry
,

+; w_

$j, '

using the restricted areas is under the:.r control.37
.y g,,

% '1',. .,

%2 W. . -18 MR. BARON: That is what th:.s joint use agreement
w%.g

-

s--

d is that'in referred to on the first page, the last paragraph? !gg
e

. ..,

.

"TRW Jet and Ordnance Divicion has ente: ed into a joint useef ' ' ',
-

,0
$y.4,

i r*..
agreement with us which permits them to test their weapons |

i

'

[ 21
i'

22 on Tuesday and Ohursday each week."

23 MR. ROE: This is my undersuanding. |
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.-1, 24 2R. 3 ARON: All I am getting at obvicusly is
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i E f. , 25 that that particular location will be controlled by somebody il
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DB "$ $ ' ' and it is your interpretation of this lettel that it is'

Q ,iq&'
2 |e
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,j. jd. .N. . controlled by Camp Perry?'

j.,..m.
Y ', 3 ! MR. ROC: '" hat is correct,-

tio . -

- yJ:

'r . I , A MR. EARON: That is a fact to which you are
.
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hu ; .!
,4 s . - :

g ;'O j attesting, is that ricJht?-
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S : gn, nog: yes. i, ,
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'*- 7 I !.1R . BARON: These were die easiest thiugs I could
.sv

,
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e cor.e up uich at the mor.snt. 'icu r.re g aing to have to allcv [[
..

6:;,1, me to *.;ait until tcmcrrow for tha rest.

. ;, 4 g
10 J C"AIFECJ SF.ALLE2UP: That l'eing the caLai 'Je Will

i l.,
i

11 adjourn until 9:30 aczorrov at this p:c.ca. |s ..n ,

J.j n _ ' !

- A l '. (Thereupen, at 4:45 p.m. the hearing was j
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