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I Dr. Starnglass and a singlo shrst of pap 3r entitled, " Infant
.4

0'. IIortality Pate Per 1,000 Dirths." Is this detached, or2
,

,

-) -comething?

4 :lPS . B LEICIIE D: No. I think I erred in saying te
-t.v;

<

5 only have three exhibits . That could be marked as Exhibit No. ;

f-

3 i 4 and the Lou Level Radiation Effects fro:e Nuclear Fission '
8

7 i Products in the Environment paper that I jun: raferred te i
,
'

.

a can be marked as Exhibit 13 o . 5. '
1

s Enhibit no. 4, as Dr. Sternglacc just relatad : e '

l -

10 y a par * of a study that is not yet ccrelato, but it does
f

f
1 illustrate the infor:rction he has available te him a: the-

1 . i
,

i

[present time in graph form.12
:

.

13 ID. EN GE LE A RE"' : Dr. Sterngiacs will explain ne
;

y5 '.
,

.: - >

- - y significance of this chart in hi: testimony? ,

,

'' t, . -

i
*

15 | Mns. SLEIc'IEP: Yes, he will.

.
133 MF. CIIIJ'XGPF : The applicar.t hac nc chjee _cr uc|

*

1

7 the markinc_ af thace enhibitc. We would like to reserva the
.

right to deternine whether this in or is not relev1r.t as cn33 ; .
'

| 1.

issue .4n t is creceecing.. ..
.

13 -
;

.

; C. . . ,. - . .,, . , q a. . . . q. . . 3 ,,t,.,,, ._.,.,e.._-s-
._ : q.. m .u. . n ._ n . _ . , . t uu_ u.O ,o,.j, ., ,

.,

,
.

i

Thc is sue here is whether 10 CFP 20 standaras cre Ig,
,

iI; legally canrceric.te and I cather thic is the snortach to t'2 !22 i,- - -

n , ,:g
6

.. ienhibits and Tr. Ste =gits2' te r timony . i3 y
,

|| '

ue r. c::; morr: I un:cretan6 t .n nu=m cf his
I

f
. '

-

testi: ony, but not having ocan those before, I wr.n- tc Tece:ve25

.t-
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. tha right to qusation the relhvanca of thase at the appropriate
.

.

..m m ;

",, >%J ; , - ' 2 tine.
.

.;y, -m
,

d %: w
CHAIntflui SKALLEDUP: Well, we would be pleased to haver

-

Y '

,

; 4 you bring forward any question you like. .~'

p

d . ; .'
, . -

.a .
5 WITNESS STEPNGLASS: ?*ay I proceed?

,
,

'

- '' CHAIPMRi SKALLEPUP: Yes.
- 6

,

WITNESS STEPNGLASS : The earliest evidence, as I
7

;
.,, n

indicated, of the first pcssibility that low level raciatien,3 ,

!.,

" f ar below that that had been believed to be of fective in n.an 2.n ,-

9
:

producing diseases, arose from a stati:tical atudy en larce- {". -

.

jo ,

.

j, scale surveys involving . mothers exposed to diagnostic surveys. .-

33 ,

I

first carried out in England by Dr. 71ica Stet * art beginning iniw ,~ 12
1
i

m +.2 s - 1956.*

13..

k:. .

The first indication of a problem in this area% pit 9
i

we ~
!qct ; .

M occurred when, as c result of cn effort to find out why33
3:

leukemia had increased in England after 1950, che had carried_ '3_t .g ,
m. ,

out a study in which she intorviewed mothers and found out jg
:r.
s. '

that ancng the mothers who had had diaonostic. X-rcys durina i

9.4..,',..- 18. i

_

# ~ ' pregnancy, there was approximately a 90 parcent creater er ,

19 .
*:; ;

-
,

almost t ' ice as many cases of leukamic and ccacar amonc their"
.

~
1

.

20
>

!% offcpring as arong those who had no %-rays.
21 ;

,
~.~

I
By 1955 she had cccurulated a much larger nu=ber cf '

,2,

e ,

,

.,
'

,

*A casos and agcin her study was confirmed. : ,

23 I
,Is

i )a
^

Purthomore, by 1962, Dr. Brian Mac."snn, under | |
i

,, ,

M *. . J
, i 1

spon c s p o y e c H e &. P l S e M c e and de Momic
-

. T.5

.. ,

!
'

1, ;'
,

!.

i
'- '

:. |

'f



py s;a . a, . . ;.
w. 7 ,

.

., -| j rb- 4 1342'

,

-

. ,

I 1nargy Commission had ccrried out a check study, a separate,.

2 and independent study of this particular rahenomena, and also,
.

3 concludes as a ress .. cf the study involving some G00,000>

,

i
-

4 children born in Urw rne; land and New York hospitals , afracticr{, , , -
, ,

>

5 of whom had c. :,urse r3ceived X-rays, that indeed he confirred
i

'

e the indication that again there was sorcthina like a U to 5D

7 | percent increase or almost half as many cas s of leuh re. 2 -n5

8 cancer ar.cag the children that had received a fev Oibrnr.sti c
~

-

!
.

b X-rays.9

10 It was in this aenee that since one diagncctic ;

gi X-ray nor. Tally a: ounts to only anywhare fror 2M ; c 4 ', ''-

i c, millirads, that we are dealing with a situction shich corces '

$

13 within tha province of the kind of levels that we rearrally
. ,

. ,u

1, u encountered from the environnent and which at the prarent tira ,,

| f
|1,

35 by federal regulation is paraitted under in Crn To to ba
'

'
16 given to the a nimum individual in the scciety, tha zw raca

'

! Lainc ena-third of that er 175..

17
4

i '
.

I The key points about this study .wy be .eur.acritec16 .
.

. '
as follcus:19 ;

-

|'

Number one, both Dr. MacMann and Dr. S t ew art. ' n cr.ot
,

.

| indicated a growinc risk with increacing number cf 7-ri.fs. 21 ,

,

..

fror, one to t:o to three in a croportions.tn ir, .;re a ; 2.n the i2c -

!.o
I

' nurier Of c?ncer enu leuPer.ir etwa seen.23 e i

'
,

<. , o:., n. .: c ,...u.... :. a,.: - . -.:_._w. . , ~
.. u - a. ,c.o w ,. m .. . < m .

!
c.3 ; , m .

i,

O published in June of 1970 by Fr. Alice Stc*.rart trv-lv nc ".ar |25
. .

4

s

,+
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w: ,0s, t
**,, I |

s -r ,
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'T < ~ 1- ravicw of some 19 million children, a fraction of whom were
%, .-o ,

2' X-rayed over a longer period of' time, approximately a decade'

9: 3 ;3 and a half in England.~ Again using hospital records, she con-
.

t
. 4 cluded:

|
,.s..

.-4
. ,

~ 5 I umber one, there was evidence for a direct linear I
l

- .- 1

'

s relationship or a proporH.onality between the nirnber of x-rays !

7 given anc the. :hence of cancer ano, _.cuken_4a.3 s

I

a I!urber two, chewasabletoarriveattheconclusionf',
!

g that the early c=bryo in the first tri:uster uns appre::ir.arcir
!

- 10 15 times as connitive as the late fetus to a civen Escu'1: of
.. , .

,, radiation, or the rish was 15 times greater. |
-

. s

12 Ncw, in view f the fact that her figures estchlichad. ,

.

. .

"M 23 a dcse to double the incidence of leukemia cnd cancer c .

U
i

~ 3.. , 'h about 1200 millirads for the late fetus near full-tern, her i
"

; c; n'* __ l
% ;,. . -

"'

15 conclusien amounts to the fact that the early fetus requires-
.

only about EO nillirads in tho first three conths cf prar.ntneyl o- <

. 37 'in order to indicate c. statistically significant increase er
.

.
-' doubling of cancer and leukemia in the next 10 years of life.,g.

. w
- c tiow , 80.millirads represents no mere than what weg

,

normally receive from cosmic radiaticn in the course of L f a s. r . ti.so
-

Tharefore, her conclusions apply, as had been suspected by a i21
i
,

number cf people, including Dr. E. V. Lswis at Cal Tech and.

.2,

.. -

. . . . .. ..

researchsra, t .a. a n:.cn . : cnt part ofrany o er inaivicue.1
. . , .

..

,3 ,

1
. -

a1A ot- our present cancer and len1.:en.a ecses in en11dran,. . . .
,
.4

+ ,

OGSibly 10 to 20 percent, may actually be due to nor:cl cosmic
,

'
.,

/

*1 -

.4

..f.. ,
'' . ? { 1 ~' .,

- - - . .,.m --
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[[n)N., ~ t 'cys'in'our env'ironmant and other environmental' radiation.r
y p t.wc.. s ,

,.
..

In fact, Dr. Stewart also concluded that possiblypg,fW 2,

R A
; vs . o

j. g .;._N: . ". + ' :. 3 as many as 18 percent of all leukemias in adults may be due
. u. . ,

.' /.. .
.

.

'

to rr.cdical diacnostic X-rcy side of fects. ;
-

-

4
f,

'

14

^ I' '

S
Since the dose from T.edical X-rays is on the order i4

e: ..
v

"sg1 ' of 50 mr per year, and we are talking about doses en the order- '
.
o

: :
I of 100 mr per yecr to various parts of the bcdy for tha !.,

A

?-
. . . . I.

'

, .. .a .. averago popu., ation , we arc in e f fact once acain ce L, .tng vit.a '

1.

.

I indicaticns of ef fects wall belcw these levois new accepted; 3
<- i ,,

3r '

under 10 CFR 20.' '
10 1

-

1 1..

i Now, the important significance of all this :.s ch c
.

11 i
, , > - !

since we are decling wich the snbryo which is devaloninc var" '
sc

Ab' 12 ~ -'

,

_4....,..% _3 . rapidly in de Erst few mehs of lHe, e.em is nce an cwate
. g
aM. I

,

>

i Mt , | time for repair as nor:nally occurs for high dcues et rtdiscion
,.>.=, m%.2 4 : . <14 -

, i.x
u

- ,

A< f in the adult when given radiation to the hand or the hedy --1

15
.

t1 > i

/

they are put in conditions and so fcrth where repair rncl.nis~s I.

isr

t

f

i I can take place and indead do take place so that va cf :curee
'

( 17 ! j i

have radiction therapy ma'da feasible in that wny. '''h e n eraci !' '

! 18 i
.- , I

i l

cells manage to repair under the action of fcirly intensei m 19 I'

~
|
- radiation. !

20 I t
i

,

' '

A The indications for the erbryo, as well as Dr. 71 ice;
-

21 1-

!-

1
,

Stewart's rac. er of July of 1970 indicated that the eeryo rep- |
1 - 22

,
-

;.

h | resents c difforent situation: Thtt the erbrycnic cclis are; g
J-

'

not cble to repnir and resist. They have nc'. yet a::'uirci the
2., .

,

*
1

ability to fight of f cancer and leuka-ia to the same degree i
' ~ "
"

| 25
,

u.
.

,

.

#

u" p

,
- '.

t.
'

.

I

|-
,

., .

.-2,
s J

Y

,p

- - ~ -'. "

3
-

- ,, . - ~ , - _ - -
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I rr.atur'n calla hnve.

.

2 Furthermore, Dr' Stewart found that not only, .
i ;

leudemia but all other types of cancers are approximately3

,

.. 4 doubled bv the same amcunt of rediaticn in her Julv. of 1970 ;.

. 7
.|

. . .
.

5 paper. As a result, we are now confronted with mounting evi- {
i

*

6 dence which, of course, is in effect accepted by the ':ation al :
i

,

n
:

e
Co un c:. ,.2 . . . . .t er ."t.diaticn e_ rote ction in tn, e re.masos tant -7 ,

2
r
?
6

a referred to in r.rj testimony yectorday, and chich noccared 1.n
.-

nation-wide ne. spapers the day before and '/nsterday, that ch^g i

10 Uctional Council on radiation Protection has recccnized the

11 inercased hazard of a given amount or rautation to '.he a t.r ' ?-

,

l. ,.
'

.

1.3 .i erbryo, to the infant and to the fetus .in_. utero, and has
.

t'
!I

, 33 recommendc.d a leucring of the permissible doses aiven to
,

[[ 34 pregnant women in atomic energy-related industries where '

,
. .

;
'

| - radiation is s::perienced by the worker tro n une norre.al valt.215
!. '

I
16 annuallv of 5,000 mr ioun to 500 rr- or hy a factor cf 1s ,

I
i
i

times.37
1

i.- ,

|It is ny believe and tr.y conter tion that i f thc.:33
. t

j kind of a icwcrinc cf the allowchie dosee is recon ended hv a i

,

13 -
i i

, ,

| body of raen whc hava for many yaars exanined this ruhject, thenj20
i

I believe, if it is recor. mended fcr those who are working ing

i' the Diant, Oh3.t I DC1.iCVG thE gene ri.1 pO,%1a'!. ion 2.1S0 nuSt haveil
22 -

.

--=.f*C.' e .gi.6;y* a AI. *

- c
e %g $3 , WB * 4 8

m .M #cv- u D *#-,%.=$_-N.,Nu- assie e.e 3T OW .'. G .9 c. >. o .4D'. 7 -- -. %_%
* } ,#, .\ f$*Yg . . .- -

g

- - - s->
l

!We tre will',.n7 Cf fhcina ' h _ poSS12,ili t) 2Z 2 3 .1 n 0 ' ? cit 33 i
L.,. - _

Who live "Ga! 512 clear f aCilitieS tG move aWhy during Lhe t i!"e:- 15- .

.

.
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y -

i i' of~ pregnancy. .This clearly is not a feasiblo' situation -:7f.gfj^;','"_ ~. . .o
, <:.4E f y' t ., * h

,,
a+- t. t-

:v'<; soa/i: ". 2 CHAIR? TAN SKALLERUP :'. Fay I interrupt for the Boardt ~y
s,. ,a e

1:n: , j. 0 '+ , ',3 ~a minutc?j71. u '

c :g. ,
s:- .

8Z si;^ .4 ! 'WI" NESS SKALLERUP: Yes.
5 )s, y

y

C. l,'i'JQ 5 CHAIDMAN SKALLERUP: The Board vill go of f the rectr<i.
4.,

,-.

' ENDf 2 ' ' 6 (Discussion off the reccrd.)
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f, ;i that we have derived on the basis of the concideratic:' of
O n
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uict,~then renumption of tnsting took place in the fall of

f'4(' "'% . 2 | l' Gl' and continued throughout 1962.9
m ia ,v ,, s

,

;?y :r: s ..y 3 Since 1962'only China and France have continued to.

ss '

<

\> ,

,

"',k
, 4 test in the atmosphere. He have on occasions carried out

'O '

JJ ' 5 . cratering shots which have indeed released acme amounts of
,v ..

.y L '6 radiation into the environment an documented in varicus.

-
,

" ' radiological health data reports. '
7

, .

!
, . a Uow, while examining the possibility that low :

c ,, . , 3 level diagnostic X-rays can produce increases in leukenia, e

>.
,

,.

; 39 I cxamined the situation and brought to the attention of the
.

'

scientific cor.raunity about Dr. Ralph napp,who published a,,,,

i

| paper in, e se.y ieve , tn.e .pn11 or 1g--.,u _4n science, pointing to
, ,a .1,

* L

04. the fact that at some time nuclear tests such as the Simor,

. ,. 13. ,
: O * ,'';._,,

'

,

Mj r-
.

>.(M, O,, . shot, a 40-kiloton shot carried out in Nevada in Acril o-14,.. w s , -
.

s

mm c . . . ,s.a e :yy;c .
. 3

| 1953, depocited sn'all amounts of radiation in the fom of_ s ,/ '

,5
~

i.

-,p. -. . ,

.

.

products.
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E1031on 4'o.;- t o- .

i

, . ,7 This test had been monitored by paople fron the
[. . -,

,
. ,

,' . Haalth and Safety Laboratory of the Atou.ic E.nergy Conenicsion
.

,a !.

' N; ., 4

U]I$_[ in New ~1ork by Dr. Eisenbud and it.was concluded that a 200 I19 .

~ , " "~ .. ,

} curie per square nile deposition had taken place, that the !_C& , .

!!*

i activit.y on the whole on the ground gave an external gar.cna,. ;-.. .
.

1t

g doce of no ucre than 100 millire:as or millircds, it is +%
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3 < samo unit in this, case, in the first 10 waeks efter the deposit
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, , d ^, 1 value regardcd as acenptable even for the average population
.

. . , . . .
. ' ' , _ . .

. 2 of 175 mr. '

,
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3~ Heverthless, at the time it was not widely roccgnir,c4/ .
-

i
I

t 8 .
4 . to uhat degrea the material not only provides external r dirtion

,

s" s
'

1 ;

] ci:ailar to X-rays but also gets into the food chair. and re-5

!

y concentrates-in the cow, in the vegetables, in the fisi. the-

3
. 1

H \
,4 . .

7 || Streams, the reservoirs, u.71nc2.ng water, et c::te r a .
,

,

3 By . .aincc:.gnt D.r. salpa napp was ab_.,e tc ccicc..:.ma
_ . . _ . . .

1

9 i. l. that infants in that crez ne a reruit of dra ncing the : .. l >
i
!

.
f and other possible sources :ny have c.nd prchably had . .m .. . cq'

.o
si

i
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CCndency of iGuine to rCOonCentrC.00 in the nC2.2n C2 .'c".c.g
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-
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Uc pointed out unar v.hercr. orc ve rheuz,a. exarnne vacuner cr
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g ,

M. . . , . 1,
'
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increases in various types of d:.seases had taken pla:s an d w-. ,- 4 !

<

-. .

|
-

,
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; specifically mantioned thyroid cancer. He urce:'. c uch to - .J33 n
t
i

'
-

3,3
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ray levals or from the natural environi.:ent. '

v
I

? i:ithin a half yecr Learings took p'. ace in auna,,

.a u..

! and .iugust of 1963 in the cource of .hi'.:h Chci.r.en iW ' eld"

2: |
t

O[ thO wCint COODittOG of StCidiO E n e : 9 " O T.d t h e E 0.~.a l ':J..
~

a,
.I.

i. !
. .

- .c.-.. r ::
s. t ,. s (. , k .. . . . w...-.f d,- .. . . . . .., c. . . C: ,4 ,..s e ,. .-. , . , ......s.-., s ...&-

e
' . .

.

s. . . L e. .. w-. -.
c.CAA w . C 4. s

s1 I
i'

b

k, .$. L ; g ,3. _== 4_. E . 3. .o w e _v s 'w.- g. . , . . .,... .z ... a 6 .g,1,T .p. t-g es y, v . g . .g.
... .; .. , ,

O e
-,

45

a S p..}} .r, 9 e E.g .c g.j p. .gac 4.=..'.*. c. 4. r, ;. .2 .I. u;, .- p [,'. g. g g.. . v-
.o.

,g . '. -3 .'',..c', { a g -s.a - .. ..g , .

,

1t
.

)

f

h
d' e

. . ,

.

.!



_

r.,a. .:. w , n ., . .

.. . ..
, -

x . y. ... t y ;. .* '

: :. s. . .
1350

.

\

. .1 but nevar published and n3ver had in fact been carried out on *..
[

2 a ncticnal scale. However, in the course of exanining the !
'

!
,

3 possibility that leukemic night have increcaed, they calculctcdl-

f t.
. .

. , . . . i
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- 6 | in utero.
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halt in tho d clino of fatal mortality which happened to1

*a

2 be going on at a steady rate sinco the early '30s and ther.

a suddenly within a year or so after the arr:/ al of L+. 111ou

I
4 in Albany-Troy drastically leveled off and then began to

<+w I; .

rise again and only in the last two vaars has fetal mortality
|

.-a

(
,

6 in all of Ucw Y0rk had this area begun to come down again. !

7 Then we c::ar.ined inf ant mortality all over the

a | United States and found that in state by state, dcun-wind
I

. I frca the tasting, thers uas a rise and decline of inf antu ,

mortality above the projected rates based on the previous10

15 vears historv, in unison, following within a fnu voar;..
11 - -

-

after the onset of nuclear testing in the early '50s andg

ending dramatically within three to five years after 1962.., 33,

fa
- J, Or, in other words, in the last three to four vears- 14 - i

'
i

infant mortality has once again drar.atically res=ad its :15 i

decline and in fact will of cource have gens down to f ar lowerg
i

values as for instance is shown in one of the figures that!
g

I

I have attachad, that is, incorrorated in enc of the u. wars- '

s I -

i
-

' I referred to.
-

19 I
t
.

! I refer vou to Exhibit No.
20 !

~ 2 -- no, I na s c rrv ,
'

Und 03 it is in another one.'

-i i
!

!
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- I belicva it 10 in Fxhibit Mumbar 1, " Infant

&- . y j.
; e .- sT - i
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2pg( Mortality Changes Mear A Muclear Fuel Reprocessing Plant,"
t

,.

TM - / / ?! Figure 3.-
, :? .

-M~ 4 If you turn to this, you will see that the inftnt
& ,-

'

5 mortality rate here is plotted for both Illinois and North
n .

-
.

'' ,' s Dakota. In that situation you will notice that infant nortality;
|-

i.-

in Morth Dakota and Illinois from 1955 to 1960 were roaghly
J

7

i
a ' the came, despite differences in urban and rural characteris- |

i
,

9 tics.,
.

10 After 1966 and '67, Illinois shewed a rise, and
'

+

11 stayed high while North Dakota drastically declined f rcm- -

F7

12 nearly 25 per thousand live births to just under 18,_.

i
?

C~ . 13- tie have seen similar drastic declines in infant :
. m.. ;

7w i
J N 'v..

.' ~
14 mortality since the end of nuclear testing all over the world. :

.My ;

., mn.
.

T '2 r
3 ~.

15 I have recently e>:amined the data for the State of Liaine, and !..

t.

I i
16 Nebraska; and especially in the State of ?!aine, infant nortal- 1p r,

i
17 ity has come way down to levels which were predicted by the j

'

.

i
.

>

;
.

is projection based on the 1935 to 1950 parformance. {
n ;

d' In addition, we carried out detailed studies of | '

19
,

. - | .

- 20 the correlation of various nuclMe isctcpes in tne ood 5.nd !

1 the diet, the milk, with the changes in infant mortality froma ,

i-
22 state to stace wherever such reliable data had been gathered.

'
I

h l by the U. S. Public Health Service. |23

.

:.4 The U. S. Public Hsalth Service started a milk,

(~}. ' 25 network for monitoring the milk back in 1957, cnd 9 states were
, %,s

b

., E

- . 3;
+

3-

>, .s $ -
.
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1 included in that by 1958. As a racult of this correlatica we

f 2 find a very strong correlation between the rising levels of,

,

3 strontiun-90 and other isotopes that go along with it in the

'

4 nilk and the changes in infant mortality with correlction,,
. . .

v
i

5 coef ficients in all cases in excess of .92, except in Utah i

|
6 where the correlation was only .84. i

L ;
.

I Since then we have extended there studies to
,

3 England and have found that similar phenonena tcck pisce in
.

9 Il Northern Europe where the f allout from the testing ctrried

to |j small anounts of radianctivity into the diet folicwing tne

31 prevailing ncrtheasterly path in the cicuds frc:n revad: ,
-

n:.:_

12 j across the Atlantic.
,

i

'4 . |
*. '; . 13- Again we find as we go down in Ecroce fren the

|
;T ',- 14

'l .

northern part to the southern part there is a decline 1:- chcage
x:

.f .
i.

,

15 ; in infant nortality. The effects are lecs war,rever there is -
,

i

16 - lecs fallour corine down, because the Nevads test tv:.de d , on
I
, i

17 that first rath around the eardi, to be concentrating in the '

.

}.
- '

is northern parts of Europe.

* The neasurements of doses carriad out during :nis,9 ,

20 time by the Atenic Energy Cemnission and tha Fuhlic :Iselth -

i

si Service indicated that when averaged over a pericd of 70
,

| years, as npare,riate fer cha cdult , dosas frcs nucic;c a s ting i22.

5 1

23 to the populntion probsbl,. .neve r, on the r:2rege , c:ce2da: 5

or 10 percent of what ther wcuL" ha'7e estten frc. ccenic rays,24 ,
, +

I-

and these are relatively low onternal doses. Even internal
'

25.

th

I
i
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; . " .J I
' ~dorio turned out not to be extr nely larga; in fact small,7:p;, ; ,

..:Q a,
.

.

( qf *
-

2- connared to what you would get fron the natural environment.a
.

w)~. .Ia
,.. .

' MQ',i.x,,. _ . 3~
-

All of these, of cource, are lower than the 10 CFR
4 ,

7, .

- O, - 4 20 values which allow as much as 5 nr to an individual, orr,' . 's .
. ,V"

5 175 per year. If these changes are associated with the
,1

1 s arrival of small amounts of fallout of this tyne, then we are
- .

.

dealing with health effects which apparently took place at ;7
.

,

-

.. !
,

6
, levels well below those that had been regarded as acceptable j
a

9 i for the population. !
I '
i

j Again, the teason is to be found in the fact that I; 10

~

l
. is the early fetus and embryo is so mucn more sensitive than;

?-

i

12 the adult. Because if we have these concentration mechanians '.-.+. .: i
-

i $pP2

--,. whereby the strontiun-90 goes to the bone and then decays to. la '
.

.J. y.

14 yttriun -- yttrium decays, leaves the bone and has a constant,
, , .

4

< p' 15 | turnover, and as has been shown by Dr. Grau in Germa: y, tends j
:

. .

. is [ to ceek out the organs that control growth, such as the )
| !

-

'}'
'

17 pituitary, thyroid, the cther glands and organs connected with ;,

. -

t.
k.,-

,'

is . ,the fighting of infections, we have a situation where one does F
fr

s ,. L y ." J^ jt

4 "' not get growth malfermations to any large degree, one does j19 3
1.,

!notgetanyseriouschangesinthebahicsborn,but :'

one simply i-
:o

1
i

;i finds that they are slightly inmature and under-develcped..

y - , t

22 As a rean1t of this kind of an effect, in vas not i.

h a j possible to imaediately relate in to end definitely connect it
i

'

u./withtheselevelsofradiation. Thie, cf couraa, hec happened |
.

t

('~Y Is 'in the past. It is impossinle for instance to relate a gi'ven
Lh
M&

1
%

*

44 y
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1 conc;r, a c.ukemin enca, to rcdiction. It could occur spcn-
p J

2 } taneously, and there is no dif ference that can be detected
t .

in the individual case.'

3
-

-
,

h

4 i The same is true .for lung cancer. It can never be |

7 l I,
| proven that a given case of lung cancer was produced bv I

'

'

3
. i I'

radiation or not. Therefore, all one can do in these casee jj.

is to loch for very close escociations, both in time and7
18

a [ space, to tie down whether or not levels at doses of 10 CF':
tt
It'

i; 20 or lover were indeed connectable with -- in a etctistical3
e
i

| manner --'itith there levels of radiation.10

l

3, j Mow, in order to avoid the probleo of having rc..

0
.

p depend on an axtranolation fron a declining baseline c~ in W .12 J

mortality, declining steadily throuch the 30's and 40's, vs.,; 33
a

Ih' exanined separately the incidences of lenker.ia and other
'

*

34
_
";.-

congenital defects in Utah, which ia a ntudy than had baa-15
I

'

16 p - the time of the 363 hearinas durina which Isuqcested cta
-

t

il i

testified on this natter in Congress. And these results ar?o17 0
,- ,

'

|' incorporated in Exhibit 5.
f

18 a'

o
I

h, IS:hibit Number 5 which you do not have in f rcnt !
19 !,

e
,

[ of you, unfortunately, but I would try to indicate tha naturn73
:

cf the evidence here, in rigure 1 of this testimony, Exhibit
,

;

| Mir"her 5, there is a plot of the a.nual numh=r of luukania2 r, ,.

t' . . ., .%
-

3 ,J cases r~or chu...aren 3 t o .3. <. - e s rc o c. i n e r a'. . come e rn re ,.a t .cre
1

-

t'

II to the nwher of acci6antal deaths i: that sm as c: oun,
24 i.

- -

!

? since we unnted to ecn. pare it uith some other condition ofg 75
, . .

,

, death' uhich presunchly was not cffected by any significant

.

4
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,

^r d;qr::D-by fallout., s.. ,

'"_e, Un see that following 3 to 5 years of known2
. .

arrivals of fallouf. in Utah, as documented by AEC and Public3
.

Foalth records, and relouses of announced nuclear c: plosions , !
-

4
,

1
-

we find that peaks occur- cd uhich in some cases rose seven-fcid .'

g

'

above the values in 1949; coing down again in between then
6

r.orcroria e>:isted.
7

;

f This, the re fore , is otrongly suqccctive, alchoucaa .

I

.j| nnn t ba raemrced as conclur.ive proof, af a possi21eacain
D

,

' association between 10t-Imrol adiation regarded ac acc ar _t :12

save level at tha tine, cnd incraanes in .'.eukemin ir rhtt c rs t

1:ct: we. since than, in another study r nnage d t-
-

12 1
.

.l
'

'

not poculation estinc:cs and correct it for the change in une
.>

-

nunber of births por rcar. These did not in any way chance_ g (
, ,

P * *
'

"Y ' * *15

| Thereunc n c icot.ed ct and gathc: ed f: Or dc 3. |
~

16 ,

s ,

\i Vital S t tist:tes inter .a t:.cn e-' concenital r.s.' form';ien'. in
'

,

the aga group C to a vears. In that ccse, concenital |
-

,

18

g' malfor"arions benen to rise from 75 a , ear to a Mt:h of 125
s

/ .

- - '., 9

| .

20 -
per ,-<=ar in l 't37-5 7, declining eg tir, c'ter mm ." ' et :c c ~ : - -

|
h, j

!! back dcun to chout 30 per '' ear , while nccid::.ntal c'ecthG
,

21 .t
i

h. .::n ine d rel t'roerhout thic neriod.
'

. , , ,
. e. d. |

'

/"' N ['.Unin, Chi 5 00.115 'ICO D '. r G. Q c.!* [* O f E:0 ?rOOi D.
""3 '(
"

-
.

A. s. g se== p = 4. v.s v. e.,4 3.wjf ,w.. *

. ' . . . ...2.A.-.*4..e . ., ,y, r. - e
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4 4 g uv . . .j ; 6 y.s
,

t. - n1 . . .,

!n
s;

.
'
- c. . .- a, e.v ,, t.c, r. C . ,. 4 .* ~A .. t' n %.L, ,., nm -

: : C,, .?.,.. e .s. ,e, .c_ s C - y. ~ n ..-e._..~.. ,, 4
.
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1 levels that had bean believed to be quite cafo. Fur the..-'. ore ,
I

'

i

2 we ernnined the deaths in Utah of children 5 to 14 that had
'"

< 3 heen horn congenitally defective, and that is reproduced in
},

.!

. - 4 Pi(Ture 3, in which children were plceted ' chat died cf !
4 i

8
w/

,

. . ,5 conqe.n. uni n.e.,ects or corp.3icat:Ons such as non a. .n w. , c: :2
-i

s

. . <. . c,aen neve..c;en.
. . . J.cukenia.6 i .

,

,- ; .. .m e_o 3.....c.. .. a . n. _..,.w....__..,... ., _- .. . .
.,

. .. . ._.,I
. . .

I

J.

6 |! more . sensitive to the develorcent of leuk e:,in , ' v .c.' : .

.!

.i
. i;' b e . 4. .'' c.~. . " o. . "h .r , .> . . , , 4 . m'~.v. . _i c h. _i .'. h~ " .q --

_. c. . .

I,
l'

1'

to b n< .u< .r a_., u_s. . c c _ m- . ~. , r. ~ c. - a _....u.n..,.. .. u ._m -

g.
. .. 1, . .- .. .

,o,
; c h ~_ .e .m. . o * _ 1. . _4 . . .; r. d s .' , .. - i n . .'. 4. e.

- a-

.x. e M. .s "a > - ~ - - . _3

[
--e. . . .

.

h, t/pi': ally v2nt
,

f -

f rcra an nye rac;c o f '' . 9 pn ur to c . .12 fL
a

.
h
a

aj ns 19.~ 4 '

5 - a

O. '.
.

tr .
O
j

'

}4 . m.h. m i p, ,r. . r u o ~, , y.d .e.,.
mc en vg., t b... m.. . 3 .s% %. ." u.. . ....:-.e_.,. - u. a - : .e

i. . .. . . .-

.f %

a

pa. t. p. .: , , $ .p_ n. . , r . . .,. a. n. . - n... m... , i a... u. : ~u. s ~ _; . m, .. . _ . .-

4
.

. .

|s
!!v ,,: : g.. ,; . . g, ,- .. . . .. c. n..

-...: ,1 . 4 ..i.. . . . . .... u _1 w. ..
. . . . , . , . , ~ .

. . . ..
. .

.-
.

i
;
.
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.
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Il.

!! 1. . . : ., _. t u,.~. - a =. u n..n t _.n. 1 e. =,...
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~ . o, v.c =... . . . .. .. .

-

gg average cf 12.3 cer .re a r _-icing to 3r3 cr ";9 rer year it C:.

.
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. . . .
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s
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u M. 3. w .r; -.c . per yacr to o high of over 72 per y:ar, and d:clining again.
g.g - .,

~ er .2 . And we find this through,out the United States,m. ,

' "c . -
'. n 3 where we know that fallout arrived as a result of variouss,g

' . ' rainouts and depositions of tests, as published subsequently.4

.Cf ,
4

b ffe also have exanined the kind of conditions of5
.

which children and in fact adults of all ages, died in Japan
-

g

|
7 , .af ter the Hiroshima-Nagasaki bombs were detonated.

I

3 Again., we know in the city itself leukemia rose |.

! :5 to 7 times, and we find a second peak as p tblished by Dr.9 ;
i
i

~

Chuco. T.lsewhere in Japan einilcr rises took place even atm. g
,

i
'

j. distances greater than a few thousand meters from the ncin: '

,

It-
.

i ;.,

'

of deten ci n, again due to falicun fron these tests, which-
" 12 ;

.

; f, of course, is unavoid:ble, although not nearly es intensive as )g
|.? ... .

,kko y when the test was carried out in New Mexico where the fira- |
.

i
, ~,

. yf
2 ball touched the ground and large anounts of activatien !

,
15

.

1.

!* products and other fisaicn products were thrown into the air' # ~ 16
d
,.

- P

17 and descended in a matter of ninetes and hours.
.
'

. e , i

I-~ Acain we find sharp rises took place in certein '
3r .. 18

!
!-Q. f types of cancers, a.nd ody these types of cancers, in r'act,19 .

: 1

which we know are connected with the organs of the recticuler
.

!20
'

~ .

epithelial cyctem, the cysten. which centrols the effect of !

,

,,

.i
t

", ; infectient, the glandular system which centrols the formation !
, , ,

.
.

A
?

~

: of hormoner. "2 find a considerahlc rise aftar c level fors .
,,'- c3 .. i

6't
i

,; many years in Japan smOng mcles, pancroatic concrr sc;rted to. ,.
w

,

:| .

i rise in abou.t '/.5 and ' 46, gradually rode up sharply thereafter!
. h.

..

"
|

- |
,.

, '

,

.

,.

%

_t# r.,

_
i
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I It wac practically 1cvel bafora, cnd roco up to almost a'

%. ; g ., m
.c. m, ~

t~N J , 2 factor of eight tines. Prostate cancer, thyroid cancer, lung
L Qj ., <

p'?. Q
-

cancer -- all of t.fose cancers rose sharply, while the general3 5

.,
'

4 cancer, like esophagus, rectun and stomach, similar in the
"

,-

.V.
' 3 female ovariun cancer rose, and we know yttrium seekc out both

~

,

- -

5 the male and fenale reproductive cells.
s

7 j Thus again there is no proof, but highly succestive .'
1 I.
;. ,.

,

indications ' hat there is an internal concentration of :.sotcpos ia1 c
i !
t

, a 1 in the environent that seem to give us greater effe. ts than '

i.-

to '. had been predicted en the basis of the then accepted radiation.

3 ;
i
* 3,,

1;. j standards.-

. (. '

,[ 12 We also looked at the s2.tuation in Utah over a !

j 13 ;riod of vaars for lechemin deaths in the ace group 5 to 14. |' ;;k~p~..vs.,
.+ m .

,
,

Mi 14 ,- This is exhibit 8, in which we show the accur.ulated e:: cess 's

., .,m.. .,g. j
.

i. ,

,c, r

[ number of 16thenia cases pc>r year, uhich is uhat we plotted j
-

15
,.: ,

.i

- is f relative to eccidental deaths, increased with the known |

f j<

' 17 !s thyroid doce, as ncasured by Dr. Mayes et the Univercity of :

n.- - !
la j Utah, and renorted in his testimony in August of 1962 st tiw |,

y:- si
'

gfhearingsoftheJointComnitteeonAtonicPnergy. Agnin wa ;
%

gg
.,

: f

, go ' find n direct linear relationship between the c ct:r.ulated
.

I
i -

3. g ;, thyroid doce to the infants in Utah and the probability of ;
it' i.

i t<

2, ; excesa ntimber of leukenia deat .s resus. tina in that area. The .!.,
,, --

J'

D-
13 dose raquiref. to 6c.tble the norn 1 nur.ber of leukemia Ocacs

t,

' was only 3 rade to tIw. infant thyroid. 3 rads itust bc;4
;
t

6l 75 .' conpared trith levels of- n half rad that tc are talking about.
,

. ,

i

l'
to f,

V,

"
W'

tl

'
. ji

i y ,''' ,
) ,

%, .
..
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t' in 10 CFR_20. And I will come to that with rcgarc" to other.

, . , . . .

~. . -cm ~ ,

- b-.
-

.J & L ~ 2' quide' lines now accepted.m;
,( g .-, -

-

|}dj| '

, For instance, the PAG guides for accidental_3
y- -

t emosure of the population to a single event thst is not4,3

* {N
4

'.r 5 c::pected to be repeated . permit 31 rads to the !.nfant thyroid,
f

4

'.1 -

-s. and this, I believe, is far in e: cess of what can be regarded-

. -

'
i*

as an acceptable accident if it nepears to '.ncreasa the rich
!,

,

!' of leukemia and cancer by ten tines._

3 t
. t

?

cnd 4 9
1
e

SD*, y ,
. ,

11-
,

-

P =

K .5

-

,

I
%' E -.

% i.
e "' ! 15

}
'

.

* 14
r; ,m h

1.

' . "
', 15
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,

,
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16
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,

t
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'

'
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. *
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I Exp;cicily important io th'a fact thct in tha
-.~.e..o

.-t ,

My' S '2 mational Council' of Radiation Protection for standards that
y

4 >. ,; ,. ; , -

w =.
,, p;? ' , 3 have just been suggested to be considered by the environmntal

. ; .

..

.i n ; , protection agency, one of the areas singled out that requires4
r ,

< i. .,v3.,.

lj, _
, .s downward revision is indeed the iodine dose to the thyroid.-

.y + _

? s Of course this is espacially true in infante wherz the
+ " '

1,

i
-7 thyroid dose is 10 times larger than for the adult, and in the 1'

:
< s

. . s

I fetus for which it is another factor of 10 cr 100 tiren greaner i.s. . . .
e .t

i'

9 than for the adult. -

|
: 1

to !: This has been established by studies cf Dr. ?terrill '

i
.,; ,

31 Eisenbud, published in Pediatrics, I b:lieve, in a cpecial {
; ,

[(f
-

+

i issue in January of 1969.w 12
,. . |

.

}W . , I

r/% 13 Therefore, va are dealing with a situation where i
. Mw.,:

4 ~jt

- hj' .Ty3f : 14 once again the unexpected concentrations in the diet and tho

,g~ ::w:M~
15

:p s

f .. |
i,' | unusual internal cencentraniens in the human body has defeated j.

.~ ~
,
'

16 our Carly att3 pts to uss physical means to merely estimate
i,

t

~. X _ 37 the' overall external radiation doses as a way of evnluating :

'

y gg hazard from fission product.
W ;r ; :
~* ' -

- How, part of the preblem also cee_ls with the problem39o ,

f' 20 of inhallation hazard. 7. gain 10 CFE 20 establishes ce.rtain

i
a ,. standards for the concentration of radicactivity, both beta< .

.

:@ n =

'

22 and alpha, per cubic fcict in the e.ir which is acceptable in terrjs
<

9- of inhallation. 1g3
,i

1

24 In order to sen uhtther we cocid detect any effects i.

i
4

75 en recpirato..y diseases associated with both peacetire-tecting
.

,

t 8 %

s o, ,g.

I *
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i and nuclaar cn:ission', frcm reactors, wa examinnd tha U. S.,

.

'
t

; 2 i Vital Statistics with regard to respiratory disease deathsg, r .

^

fi other than pneur.onia and influenza, which is shown in Figuro 9

', 4 in Exhibit 5. In this case we are cc : paring Mo'.. "exico and '

. *r
'

3 II8W YCrk.
I
s

3 We would naturally cxpect, offhand, that in are 74s cc 4
.

'
y heavily polluted as New Ycrk, which is the highest in6er of,

:

] crdinary polluticn in the country, that under thesa c nditier.3a

i

s ! wo would o: pect that Nsw York rould show by f ar the hichtst

death rate due to respirc cry diseases such as asth: a,to e

t
.

6
- ,'

)
c.g'"y %_' ~,. ' ~g C OC - *, s , .--#' - -' '2 1 ee cat"' ** b '" b' # " * ^- '11

- r " - ' - - r ' - - - -"-"- ---*'~

12 adults. As a natter of fact, this used to be true befers .145,

i

r - as this cur e shcus, ever sinco about early 1950, c l e r . c i r;13 Dut,-
.

(' %-

"
14 of New IMxico has led to a higher, alnost twice the rate of

,. .
-

t ,-.

! respiratcry disecue deaths in Meu Penico as in New York.15
,i

.h
i -

a. t b m. c . m. .. . e. -, , e. o ..~, t u .<. v. -, ; m~. ~v. 4. .. u <.., ,we
. . . . _ . . . _ .

.

-1=.~-,..w .~
..,,

1
It

|7 .f . a. - z ~, z ~u" n : v* n - . ; e - .- c.. ; y .,- n =2 ' "- . . , y ' . - . .n .: :- - y--.su '----r .u'-- " - - - ~ - - - ' '- ,'. ~ - --a '- --
. .

i :
I

33 i last few ears. Pnd in every case, we have lochcd a: the sreaa eJ
!

' '

39 that are now covered uith fine radicactive dust, plutoniurn,'

i
i

73 [ strontium, all the otbera, casirm and and lony-lastine, 'b '.-rr
t

1

j
e. n half-lifc :rateriz.ls , pluteniun -- 24,000 years . h aret.s in

,i
-

,

'| ;

;

the d y areas of the Mest wara trace with b'.t2 activityoe
. 42 j

1
'l

! g) t * h a , Sa n_ .O .wn,. *. b L. A. 4. ' . ye & .J n c.3 7,
_ 3.

A- 9 -, . .. -- . - -- ~
, n, ,%

6. .r
, 3 i. i _, c. 3_ ,,g.,3 . . . _ . ,A y.. c. _ _ cu .

,

o

s ...
. tka'O 4. C S t e P? L1nC Con 0; s tn't - A.?. c} i 3

- -. . . .

-. e ,n J .* .. *.. r , , . - . . .

'
, 6 .* . .,,:. .r ~ L __,.o.

--
i -

.

:I iS higher there even though the CenOCntratione are fcr bc 2 ,; :
,,. 3

.

4
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I th'_.4 permittad under prescnt 10 CFR Part 20 standards.

Furthermorc, we examined the incidence of lung2, . , ,

cancer as another possible indication of pcssible ef fects en r.a:g3

Idue to various envircamental effects. This reforc to j
f,

.r-
t Figure 10 of our document number 5. It is entitled "ortality i

,3 |

i
1" Rate frcn Mclignant Neoplasms for the Dronchia, Trachia;3 and I.

O
.

'

7 [ Lungs, for males for 75 years -- white, because the diagnosis !

l
- ;

h, for white has been better over the
I

i

3 years than for the n..n-uhite
,
. ,

] population..,
'

10 J;. IIere we plotted the populations of individuals
.il'

33 dying of lung and c ther respiratory disease cancer.?. J ., n n-

we find in the 1950's to early 1950, lung cancer n s accentiel.cfg ;

i
'
'

level or even coraing doen for t'is ago crotm, and males, c .=g

h; !

you Pa w , sho:cd a higher ir. crease than females. ,

14
1.ni sudden'v.

..

.

15 after 1950, there was'

i an enorrous rise, geing frer atraCw:
1

|' like a minimu:r of 50 par '00,000 ncgulation to as nich :a12
-

- '.1

by 1964.I ,,

. g ( This rise continued and at this peint a find c Let'r

going en at Wice the rate in the dry, clean areas of ::e W at |g

I as cor. pared to the henvily ordinarily polluted arca of :nu,,g
..

''1 _ast.21 i- 4

i
! 1

, . m' Y 7.I P.*g ')". 7I#"m* T.. m . . D_eJB .f _I ='t .em. 4. M_% i'h

*

)e-

.
. . .. d g1 *? .~ 4.* .,M.f1* (* ** T P. * 8_

E

4

j w g.re y f + .* . .*;. e n; t r..ia 4. c + '. . .mm 1.-.., 'e 2. .-1. 4 < a
J,.

- ~ -- 2-w .. _
- . _ . . . . .- c. t .. < .- a _. --- . .e_ ,. . 9' - e. d .>

. .
-

<
1g

(*. .'. '.r. . '.9 s .( C= "r ** ''" 8 f '' ' .? b - . . . .s e + _ . *q.. <. c. > *) .; '* .
.-.?.._'.-'_**, _.,3.

..
** ,. . . .

-
' ' *

.*._.,y m _ .

, ~
|4 ,

,l ' |

c .,. age group @ .cb u- j

..

rne:r tc bc sanritive, nucly th e '7 f - V |
'-

.

I
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' ~ y' ,. ,

ya r old. Wa h::.ve cxaminnd it for all othar cge groups as~

, ,
,

'
2 : vell and it is in fact plotted in statistical sumariae'

I

published by Dr. Moriyama on total mortality changes in the I3-
,

4 United States, published by., the National Center for !ierlth,
1.

S Statictics in the early 1960's and in these publications,

3 these same changes in respiratory disaase deaths, lung cancer
,

i

7 deaths and all of thecc other diseccos, ennecia.'.1" leuncia, ic -
t
'

!,

a found to take niaca for all age groups but more to fcr wrfL

9 old thcn the middic-age group and muca more sc for the. " i .' =. -

| to 14 than for the zero to five.13

1|.- .

il
. So it .tculd be differsaces which are coc''stenc11 "..

I
I

- 12 i about u.ica we hacw ?.bcut the relevant sensitivi b. of ar.c
.

w- 13 | croups. *

., ,
t'

.'s.'-
a <
.- - L 14 CraII' MAN SY7 m Rter: Er.cuse me, the reporter woull|

.

Y-- . p

- e

15 like a break.
'|

i
i

A;i
19- . . ,,

No u.11 rarume :.n J ru..nutes.
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r
~ ~ ' '# /4i1 -) CIIAIR!!AN SKALLERUP's Will ths hearing please'4 ;x W '

> ,
.

9;- b .. 1 2- cor;te to order? i -<

{
yw: +

wz.i
w yqw: .'''

3 - Ti1E WITNESS : I hava just indicated, we received~x
'N ' .'s,

" ' ' '
4 indications from our statistical analyses that there nay be an

; - '

t.
,

. E, 3 as=ociation with relatively low levels of radio-
. ,

% % "

- 4 activity in the air and changes in various respiratory diseases_ g- c -

,

.
3

!.~-
'

Now, in examining the causes of death -- !
, ,
'

|. '

' DR. JCRDIS: Could I ask a cuestion? t'St. '

..
. )

, 4 I em confused a little bit about the level of
,

3
t
f-

j radioactivity in the air in the western states or the dry 'R 10

||scatesascomparedtotheeasternstates.,'d -

t

11 0 -
.

-

i;
'

You sav this is damonstrated in tha results from+
,

12 '

g.

' R ii .ge 13 [ that. Are these radioactivity levels , are these raden level
+ :.s , '

'J Ay TT:, or fission product levels?
. :3.W,U- ; g

';
;; .' * 15 I TIIC ICTUESS: .The"v are gross data radioacti'lity in; ,W

. - {i
t

.

, ' ,

:d sur" ace air and these are listed in that manner. i-, . .

16
>

} DR. JORDidi: So it would not be raden since that, '

17 a
i

.
A

A' ;

is alpha.-

.
h - ,

rg I

- .
I THE WITNESS: That would be the case. Mainly our :19 !,'~,

;} data are :aout conplete on beta activity in the air which are '

20 i

t
i larcely fission. iu i..,'

il.

li DR. JCRDAN: It is fiesion product activity thatn 22 |j.

!!

F 1 vou are Teacuring then?-; -3 : .
a,
"

:j Tin; FIruESS: - That is right. As a raatter o f f act ,.'
.

ti

. !' your cor.acnt is appropriate simply because prior to 1945O

.h _ ,,3<

j |
, } i

4
t
i_,

'

'.

. ;
v-L . i
,. . J.% , . ; & .

e (, ; ' *
,
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-

7. ' .i we did not. have thera high raspiratory diccasan in that area
-%

2 oven though we had national radon activity.

-

3 We were raining uranium though not at the rate we
,

.

i~

y are mining it now and va know we had problens, in tha :iling I- a 4
:..

s. .a 1. .

'"<;.-~
ct accumulated croducts from the nine that had been blown5 -

; ,
t?

i

about but at this point our indication is that our main !6
I.

1

F problen cemen frcm fission products.
7 11p.

q
. ,. . :h Now, w;.t.n ragcrd to resn:..ratory c2.secses, . tha.nx i2au -

d
,

y it is iraportant to he<:.7 the following in mind. It Co :s netg, .

d

ucan and I do not vant to imply that other causes of '.urg |g h
;

[ cancer are non very inportant. As a rc.atter of fact, 'tla-",, ,,
r

.

I f

e conv:.ct: an that it is the unfortunato ccm'.:inction cf ic'e s' '. i_
1 s,, t

, ' .i

a-

.

,E of radiation which is alwavs nresent, plus intence snag z.nc r
> . . ,3 - -

,

. ,.

.. f y~

f

-

pi * .

v ' . .? s
-

14 . t
fog and dirt and dust froc soot-bearing coal dust and i

t -

o
.. ,, . - .

N ,overvthing corbines to nake th2ce things first..- 15 h -
,

't
!0 I may also ndd sackin': is definitely a factor ';h ch15 1 '

L

41
1
.i further enhancec vhnt we now call a svnerciatic nannar taa
y:.

- ~ non
17

4 .
-

i| result cf all of these collutants is f ar .- crce than e ne
'

3 *. il
. -.

'
t'

t o |.i
'

| alone. I think this is known in the etse of uraniun c.iners

o
.

1 where it has bcca astilliched that craniun ninars die at cb out ,
20

k 10 times the normcl rate of lung cencer but when they c=ohe
21 .i

h 4

P they die at 100 times the no: mal rate of lung cancer. I, , ., i-

b I h (. & '. ** .h e s ,e .=e e. 44 ea 5e e ., -
- f4 .

l'
.1 g.s, c. ~. .~ c _m _v -m. a. . . s. ,e .m. a- ,cc g.i u;: ', - ~ n g. . , . ~ m.W.; . .;w. :.a.,- a.-,
. . i 4 .

- .-",-..mvw.u ..2-, , ,

e a. ,,
'

,!j respiri.tur:,' dicer.ce .

v I
i
:
't i
t

h I

.
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:: ,

r- " ]_ 1 W1 must r: duce all corts of pollution for any one
. .

'

m .. 2 is much less serious than the combination. As a matter of
*

..
' e

s

f,D. x 3 fact, this is the sort of thing which our present radiation f,
i
,

4 t standards under 10 CFR Part 20 also don't take account of.
i

.

If you release radioactivity in an area of high pollution yous- i.

- tx .

| have a greater problem than in an crea with very little dust i
- -

6 .

i i

7 i or smoke. These interactions are things which so far ar.c
,

C
1a-
,

a not been adec.urtalv_ taken care of beccuse inz. doc.uate s tudies
l

.

i, have beetn done to i.ientif_v the relative contributica of3-.
;

qa

i
m: different fcctors in our 2nvircamant. '

. i

i
I.! .. ,. n

- c
3:

.,
3. ,: -

.n o r. .:n, , . . .-,a y 0..
:a. n,:: c. . e _m.~..s... 3w . _. - . . . , ,. - -- ..:.. - ..

u. cf our envircn=cntal genus.
,6.

> > , ,. . . . . ..1 '

53 . wou c like to briefiv. nontion t.ac ana. ci .cA,,

.

.
_ .

e > *;

'"4Y 1: laboratory studies that tend to substantinto these findings |
..

- J .g -+ ) ;

, 13 C f .1 o. t.a *.. .i. o .*. e , .*. w'.r. % .. m .-. . 1' t''. n'.x" #* 4 #" ""' "-- ,
*

_S _ e .'q", o . . -'. . . " ~ . ' , " , ' ' . " . ' '
ar,

. -- . . .

|li
. || +. k. . , e- g.,. i-r.a. .i. c <. , , r' .:. v r. C . .,a p. m., , .>n

>

a.:. .. .<. 5.c v u t. . v. - .r , . .
-.s t - , - . . + & t,. e c.. u o . w,, m

I'l
t

h, _1..s . ,c. 2 ,
- - .n.37 , , .#.. c.11 w., s a3, , e ,. e.w . J. e.,.e

e.,w , .s. 4.e n s,. ., 4. . .. w. . , ....m.. .

,..m .. -.

'

l, environnent. If uc did we uculd all oc dead c 2 cr.nmr. ".". : a
'

g
,

_

point in that laboratc q studios can only be carried c.ut cs
,

.. g ,
o

-

h, . e.. ,.t.4 v o ,. 3 ! |c 3- ,.- . ..a - . . . . . .) e . v .c. w e .. . u, s ~- . . ,.a., .. i . a. C c u-. - , , .-, ~ .u.., 9 |
. . . . ..s
,

it ,

..

.3
-

|li anicale is a 1 cree nur.bar and scnetimas we have to lock ct. ,

1 '

t
|

'

_ .

a million pocple in order to be able to sec :nni f.iances in '. , , ,

*

'

~
b

1.,. v k'. .' W. ,.4e'.'.Ow ."..GC,$,- .. .. . , c.; .,..x- . o .,". *"t 7 i4 sJn. s
b. .

6

*
1

|l
1
'q ,. . : J.3...,,..v,,. 3

.%.
.pe 5, w- ., l e c. s. . u .. ,

. . . . . . - ,
., . f. ..

. . . - - .
. . r_--. .. c . - 6 .e ;.

-

!i

y ., n. Ihrgo dO3G3 to ChO animalG in Order to SEC CffCCO2 in C.".ly a
u.9

'

L
. . l 1

.

I
t
t

w t

, d

it , i

u : .
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1 .indful, say in effcet thtt only hnif of tha fatuscs born

2 are born dead and things of this sort.

3 As I cientioned yesterday, there are indeed a,

# i

4 series of experimental studies that have been carried out in ,

.m .

-

the lakes a few years and some of which have been publishedS o> s
H i'

carried out in '46 and '47 but never published. '" hat is an i6.

,

{! unfortunate fact that some experiments were carried can I7

i

- 3 | indicating the effects on the fetus end were only published I
i.
i

g i in full last year, although they were carried out way baci:
t, ..

10 | in 1946 and '48 in Argonne Iluticnal Laboratories. Dun u m
i

(,1
.

of these experi:nents indicated that at levels where groc.;,

.

3

] abnormalities are not cbserved in the offspring, i C l oi.:- 12 ,

!

LI _ level radiation begin to the menhers during pregnancy or,3 i
- :

,1 .

| prior to preg ancy there are detectable effects of a clight ei' , ' '
34

, t-

.
' ' t

na ure, nanaly, lowering weight ct birth, increasa in fetal ,15
,i .,

i

| deaths, risas in slight inf ant mortality and ueakening and-16

1

[ genaral underdevelopment et birth.
!

>

g
: :

E

Iba , fren studies of clinical situations, we h.ro |
-

18
|' I

long knovin that such diseases is high cambrane disease ar.d |
*

' ~

19
> ~ i.

tearly respiratory distress a2nong infcnts is highly associ>.ted -

2G ,

li . . -

,

; u.it,a a.tmatu r.L ty . '
- 21 . ,

I

'i Tnerercre, ..rca these animal studies and the fact2;:
.,

S ,

f

h[j
that we aue similcr .'.uver o.'eight of nc cborns in the Ureited

:. 3
*

i
i

iy States sine: the early ' 5 0i, , .;hich in beginning, 20 ence |
,

,4 ,.
I-
,1 '

cga:.n cael:.ne bt.& :o nomal waigh: Labies , as discusse.d by '.n a, *

,U
i
!

\ i
f
f
i
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,, w:

M:$q.f. M.q Jt: .Dr. 'IIeicn Chasa cf thJ American Journal of Public IIccith,
g'W n ~

. -g :" . . . .
I' believe the October or November issue' of 1970, she points;, 2

.

'4
jf - . . , . , -

,

-1 y s- -w w: . , . . .
.

.

.
.

>

S A ; ,c. ~ ' 3 cut that this trend towards immaturity ~of babies in the

M*M..c
~

'4 . United States began by coincidence, again, early in the 1950s
j

- .. . .

;...
'

s I, and reached a pock in the mid '60s, early '60s and has begun
. . . .:

'

6 to decline again..

I
,

7 This again relates to the question of how much of
'

s an effect and what i.s the 7.ature of the effect of these low i
,- ;

h levels of radiation.
'

9 ;

!: !

10 ClfAIPM N SKALLERUP: ifnen you speak of innaturity, ;
. + . _ i
.

g; you nean at tino of birth, irraturity in development :t that i.

~ , --

,

5 12 tima?. j
i

..Mh, ,' ' _3 3 TUS HITNCSS: That is right. There are two different. << .y.
4 < ,,

: s+e

a .A,F ' 14 ' things going on. -Number one slight prematurity in birth which |

Dw-
\

q
t

6' >
." naturally loads to underveight and also full tern babies that15- .

i-
. ; ,

'

I|
.# 3e lL woro born slightly underucight utd therefore less able to i~

. . . , :
It {s. ,.

l' resist dise;scs and infecr.icns, at cetera. .;q i7
:
f

'

?: ^ It is well hacwn that .msny irainities build up onlyj'

33 ,

! .

<-
. , ,

j1
~

in the last few conths of the interuterine life and early |- .-., , 39
,
.

. . .
immunity i: atill transmitted by ^ he Inother through brec.stg ,

. ,. , facding and so forth. ;

. ;. ' .m1 g .

I I

I
2 ! 7.aerefore babica bcrn slightly innature, titeir | -3

3
.

;
i

jr i

j ability to reatcc cn Opacr:.c or Ita:les or pneunonic is;y g
:.
.

decrecced.,a. ,. .

i
~ i

. - . -
. 25 - ;; in anamining cur statistics we find high carralatio 's

-

.

_._

P

; - 6

{
- '

-

,1 - .
.

y . r,
.

;,.

, . . .

,,,s,.. -. '

, '
.,
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2 ... a .

-gen , -n. . .
.in the yacr. following testing and larga increases in the air

. -

., .

,
.

,
_.

_'l'
,

' k%: .

.

.g wp w

. . .

c ..

,

JO? ' ' ' : 2 ~ of; nuclear fission. products and rises .in all infectious diseases
w. ;3 ;, x

, r

>}. 3 ,/N
- v,.

7. , : 3
.

going back down again'which mainly affect the very young
g

v. , , .
~

~ ,; 4 and wry old. So this idea that incunity is really scuaching i. , , . . -- j -
.

2
~

;,

.
~

that can be affsetod and may be a greater hczard of grcwth i, s !

l
.

5- 's ; calformations is an idea that has not been fully enough !
-

, s
. i

7 ! examined.
t

- '

t. :
-

- g - IlowcVer, it was known way back in 1967, and I,

p - 3 | refer to a recent article by Paul Jacobs in the Febrecry
I }

5 10 j Atlantic issue or 1971 in which Paul iacob: peints out way-

h*
it *

LI back in 1957 vhen he first investicated tcccible ncalth cr~fect:...
11 i.;. ~ -

. m. .c
# '- 3

.,.y. 12 of Nevada testing he saw a recort in which a c. aracra.-h seas- -

%
. .# :

% ,'
.m 13 later en deleted when it was released for publication in ,

,

w. ,

. _ n,. ga i
y

'-. [n[; '. y . which ' the pescibility of infectious diccaces rising c3 '

-

,

c
3 4n. ~ #

| id -,
- -

.iesul: cf nuclear test was discucsed but was miscin:,- gj ,

,

g I have a ecpy Of this crticic . rich ne and the ecc:,
,

,

,o-

1 paragraph ie centcined in there.n
37,

t
.- *,.s

So un do have the hncwledge and the suspicien that ,'
-

g

}
~-

..g ~ wc s.re not merely having to worry about gross nalformations..g
. ,i .
,'

l', but we must look at the more subtle effects and thirt I
,

, , ,
w ,

I; ;

p! believc 10 not incorporated in the levels of 10 'Crn 20 cs chey*

i14 J
-

.

*
,

! arc now fe m ulated.
;.

They timply vere haced or '. tact was, . . . ,s

liy ! known sbcut the adult 24.;ation work u in the factor snng
y
1
'

the medicci hospita.1 erjored to r dia .cn nc : bela.vc 1-se,,
.

, ,

9,. -

,

!. levels .ic,: the adult =t.le may indeed net require ra hg g,
_x.. .,

_ ,
..

. t'
8
.

.w . j .

i ts' ' '

s,
,. ,v

,
-

|
'4 .' f. k -

*
#,f .

. . _ - /,,

.,

t'

-..
*

-, ,. . - - . . - - e: ww- -
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~c5 1 chang a.
~ l

.

'

2 Therefore, my . concern is primarily directed towards .;,-
,

.

I 1

- 3 ' those merbers of the pcpulation that happen to be what we j
,

,
*

_ i
r

4 call, in health ph'*aics , the critical nerJacrs of the ;_

'h d
^

,

,
g population. Thosc that are the nost sensitive. Juct m 2 de11

e
3

h
si .i, th ~.-ic.' c u o 2 -* * o * r* *he h'* 'c *. b.od; vc.u. C'n u'". t. ~. . , . C o~..".."s'

# # 2p
- -

'-
g - . t . y

l. I'
..,re a.7..r., o de al g_2 M.'. "'. 3. r ' u 4 .". C .'~ i d .#..'*.' ~^ 1 *1 s *. . *~ *. .* S O .# . ~ . ' , " . _ ' -. r . ,%'"'.'.-~.'.'

~ '

7 q . u - s

It

.

8 d and unienc we focus on them we will not cenguer this pr .i..at

b,
4

o_ Of how to develon. atcmic ensrn.v safely in such a ' ai E: -.'
-,

'i
'l

. . .9 WG Can incGd,. J, OVC En ;000tW, ad .. . .. .

I v- u - rat 10 Cc r !. S k .LenG"It.
!

:!
,, .;o-., .c. .r.,.,..ou i _ _ . . . , ,,,kr.'..".'''"'..".~-'m-'-.'- _1...''. . .-,o w . . _ . ~ - _. .- .1 ,,_,

.

.o.

. . . , . r..,v "t. c.4.r.^w c ". . r. "% < - m -9 _..=.'s.- . o'' '. '. e c' ". ... u" '.'. .n s, _ . ' . = . * 1'. o ' n, ' "M. '' rA s. ., o -
b |

1

4

t '
-"-

1,
,

. a .b t 's .re e ' -,,' bo .. e .= . . .= ~. ' c.d .4. n *..e A' _< ~3. . tv'' .". " . , ' 2,..'. '.~'.s'. .-
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t changc2 in infant mortality,around various nuclcar facilitine
s

for which we had indeed known icvels of discharges as reported27
w

, _.

by the Atomic 1:nergy Commission and the Bureau of Rad llealth,,
. 3,

,s. ,

'
.; 1:ow, our first study concerned itself with the

-( g
'

facilitv which is indeed the first major nuclear power tenerato:.s '
i

. .

|1

h, Lullt for curely co:r.ercial pu. poses.
:

- That is the DresdenS

I't

|| study, :1crris , Illincis, as discussed in mf refcrence number
|

9

7
ti
4

. 5
a., p 2. t

;
d
M 1

g li nov, this study which I refer you to would oc --
11 '

!1

1
10 called " Infant ::crtality and ::uclear Power Generated, "

.,
, .I

L dated October 18, 1970, Exhibit :o. 2. What we did is se11 g-

h
*

: .' did twc different studies which was menticned in the letter, , ,
-.,.

; e ,

,i ;

.. 1,2 ; of Dr. DeGroot yesterday, ue looked at both counties ;

!
t

.

'P, |?.individuall.y and the State cf Illinois as a whole.
/.....' | - i

.

i

.. '-

.
.M^~ , .

*"%
f.4

t With regard tc the State of Illinois as a a.vhole , i

-

15
,

t k

, g I refer /cu to figure 1 of Exhibit 2 which shows, you a plot
e

II in the uacer part of the curve of inf ant rtortclity rates parg
I .

'l
-;

ta ,!. thousand live births in IIlinois and Meu Ycrk cc:c.ured.
I

L
-

-

!
. .

p
1 '1 J You see whereas in the mid '50s, end of the '50s, '

t-

t'

, . ]O Illinois-Wew York had very closely the same rates of 25 per C
^

,

j thousand und then there uns of ccurse another test series in, ,
&,

|!
i1961-62 uhich depcsited large a: counts :n the dict in Neuo

, . , .
9--
o

,e h, Ycru City. I

.

,

,

as ..

q' ' .

.

i .,, ; Uc did navt how '|crh incline alerg :ne dctted ;.

,

,

,.

.line dcun tc 21 by 19CC but Ill.inois shows an uncnaracteristic 'g
y. _ ,

- +

l
, .

-
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pesh, very diff rant from cvary other stata in the entireI

:
'' i

-

l northeastern. United States and this peak as you will see is; 2
( -

,

'

4- j highly correlated with gaseous emissiens as obtained fror. the
,

l'4 ! 3ureau of Rad Health studies on the releases of the Dresden I,
. i

es. . -: ;i

5 j reactor.
j

C
-

>

!! Ycu see there was a small naak first, follcted bv iS,

| ,,
-

f

|| a much la:e.er peak that pocked hat'veen '65 and '66 and7 .

0
i.i
b

. . -. . ,

7 curing cnat tine, with;..n a year, we und a rise ana u,sc.,Ine ;
P
!!

3 ;; closely following this in Illinois that was not reprodacal ,

4

g "I
A

in New ' fork..
fl

o,J ,
e -

~.., ,o v., , 2.a . . o t, .d. - , - ,-. o ,,., P : 0 -w p- - - - -- - - -" - ...,
,, s. 3 .. - .r - - * - - - -

-> n.

P

M attached behind -- behind the rafarences which contains a2 0,.
,

4,

il

3 craph nuri:od Illinois, Indiana and Chio, vcu will notica this-
.,

- >42 e. , -

.,
"y

e>i

]) peak was not contained merely to Illincis but aloc appcaredy
.d 1 -

*- ' ~ ' i
5 .t to occur by coincidence in Indiana, only about 50 niles destv-.

,. ,
,

wind frca the oravailinc westeriv winda and there was nou, z~ -
,

*9

1:
real indicction that it rtached all thu 'tay to Chic, d:hou=J

,I
,_

.,, ,
,

-

4
1 hat happ2nn to ha a cmall paah,-

a. c
:

U .

=-

y Sa ue can see er.fects that cppear Ircr ac rar awayb, ,,

'|
;. -

Jt . - .= a e .,:
. 41 :e.4. c.n n. k. . n -3 7. /.s ., #. .,J I. e.w cc.

. s ..w. .. w .. w a si;0
6

If you turn to the next oage wnich it a graphs,,

si e
, i. '.

.

f containing I.linois, Michigan, Ohio,. Michigan baing located, , , ,

.
.

!
uU, w- y 4 ' L, r.. . .i .' ...-.t..,. ..o

- ., * ,.,

- . . , .c O c .,. c.. . ., s * 4 -, .1, ,, a ?,... c. J . c. ,p.,
-

s. .. . . . . . . . . . - ..-w m .,,. . . -
.. ,

,

, , w3 4- u, :. w < .
- ms. . . ' , . e

hop,, , i,. e .... . ~ t .. ,. ..- C4. :- . -:. e , , , , ,

3..a .. ,.u u .m.w. ..u .. . ..
s,

.

,. s e ut ., n u.. ... . . n . ., u , , ; ,' < * . . . w . . ,.. . . . . . . . . . , , .r a f,3 . . . . t> n. _J v. v. 'L u, d . n. ., . ; - .- o 1, :.,, ,e ,, .. . .. . .w.. .4.. . .. . g. --
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,, - .- = c
. ;.. .

.

.

s.r. 10 .e
.

* t'

-7,i;ja.,%. *
J y, q t * y J

_

,::

gy , '1 ~ -its gaces.. Thess-gas cnissions ware very high. I was.gnc . - i< -

v;<

7:df. # 2; personally and I can say t'. tis without cny hesitation,

.w( m.9: ,

m
s.A , f 3 extremely surprised that many years, in fact-13 years c.fter

> . . .

4 ,I e

% - 4 the Shippingport plant was built dith releases of as low !,

b !' e# 5 as 0.001 curies per vetr, that the Drcsden plant was enitting |.'y
. .
a -

,.,

L

. e. . ~ 6 last v. oar, accordine to tha latest inform:. tion I have from I
.

's._ ,
'

testimony by Cennicsioner Ramef given during the Senate !7

Q l~~

hearin s in Pennsylvania, the releasca last year from the_ . ~ ' o- - ,
,

. .
11

' f-

Dresden plant were 800,000 curies or nearly a billien ti:.sas ;gn
i

1

. 's . m ,} tore than 6:ct possible to achieve at Shippingport.
|.-

.I

| To my. niro that kind of a releace in the f ar:e cf' '
. , . . -33

? i thic| kind of statistical evidence and the passible scricaI7,

, < ,

c. .n;:, -

(, >

g~y,. . , -
.

33 iuplications seemed to rac enconscionabic and it is for thiets
;

a. ,q.;, s. . .

-

i+; . i-.(-. m .:g reason . I have been so concerned in c:cemininer all the other, i
w r.n ,

* L% X(Q, , #

;

.@ ' ' ' 3 3 ( facilities tnat have not up to now been exanined by anycn? ;
. ..

i....: ,

*14 _ }''Wyc
is ., in the governrant,

s .

v, .I

es[ r, ;t
~'

I In addition to locking at Illinois un alcc er n.ne_
-

,.
.s,,n :n , 's

?..

4 the individual ccunties and the counties indicated are shot.n1'< 1: " <
-15

~ ^

:
'.v_.,.

- %. . .

in figure 4. I think of this Exhibit 2 and you uill see
.

%r4 -

to;j-

l
*

i
A

] that surrounding Grundy Ccunty where the reac cr i; Iccan2d,
'

g
' 't

b

- .,1 p we hava looked at all the five countics currounding them i-
.

b,,
*

-

j! .nd t'ien toch ai: counties , a group of the s te number of
"

. 2 c,. ,\

N,
-

.- ,
>

# ., - e. c u.. a.u,s .e.n u.. , y 9 .,..-c, 4. ,, _a _ c u s. -..._,..._,,m..,... . . ~m_..a ,,,.. . . g . ..
. . a

M
l

' ' , , ' I.'iles awcy .t thi time Ucr,0 and t;;.: cor.*pErad tha changes in. ,

s.& a
.t

te

r. . (p! inf..r.t nortality the year following the larga releccc aetac u'g. g
.

'. ,

:

, .3'
.

|
,I'

.m .+
r"cy

s4 's !!
.-3 ' f;
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|h

,

#
,
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a : a.1
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a
~
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~ ,

s. . - 1 'G4 and 1966. !.

*

2 In other words, a mininum in 1962 and we saw a
}

c
. yr

,

~ ~ ~ , 3 | rise sharply in '63 and 'G4 so.we looked at the next year Iey . c ;
t. ;

4 |- stad ~ '64 then is our ccmparison with 'G6. '
,,

.e
-,
.

5 i In figure 5 of that Dresden report you vill cec i.

0(|
,

s3 in the upper pa:-t the p -rcent change upward in the cortics'

t
.1'

d
-

clustered aro.ind the reactor 7cing up as much. a s .. .'0 y r :2nt.7
.,
h

a y whereas the control counties way to the west shcwed only
1

li - -
c...-. , 3 1. 2.o. . ..uu-

- 1 -
, n1_. ._; , . c n. c- unu n c e , . . c_. c e w,.c as a. . - .s .s. .e A,,a ,..r,.,,

1:
.,. .. . - . . =-

t. ,

-
~_ .m ., ..

l't Kno".ts , Stevens, and ~ee Counties.i10,

n

y!. How, in cddition we carrie? out co::rcici. .c. ~ z.ci .:3:-

f
i

P
12 y in 'thich UG Oc'apared th-3 OhancG in re:/"ir2.nc"y di.':es e ._ :. " 6t

il
t .S4 %.. . a e c .,,u, +. , p u. .t m~ a. u ,..., y_ 13 ..G cO.,.q u, rc ,4 1 _.:.. a s c. . __. u.~..--o . . - c.. a. m, -

.

1
, ..

.e. .< s,
j. - and Illincis with Saw York and Illinoic wi:h Pennsylv nia.

'

14 g'>
,

+, s :,

n;I Uc found in evari case I~linois began c exece.1 ..c. c . c, :- ,

- '
.

: c L,l
-

resoirc to:- r d eaths ar.d ..sthma . c hes c. types c.f lect:s, on_ -. -

. f.

, .
uf m t .,. ., v. . .a t.,. "u r.,. " %.. m1

,, ., - -

e. 2 Lo .+. v .m- - c '.. 4. c .s. 4.n ' nr9.--. ~ . _

s,

i s,.- .
$ n i- to 4.~> d .'. u '.. c 4'. A _ ' %o " ' . . ^ .M. .'. 4 . m' .~,in,, ., ~.,..-v..

...-- .

s

I respiratory deaths rose only about 10 percent despina e'29
&

! ',
. do ub.' .# ri .; o- 10 0 g '. ~.~'".". i n _~. u.o '. " . . .". a .. 1 .- ..'.t...... .-

~
. . . _

' -v.g. g . . ~ . 3
i;

3
*
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_1 .cf fir ; ion gas into tha air.
(

, .

( 2 Gaving examined the situation around Dresden we'

,,

", 2 3 turned towards other situations and particularly we looked
. .

4 ! at the Big noch plant of a similar type, namely, a bcilinc ,

1
-A -

i
s water reactor located in Charlevoix, Michigan and discuaced ;

.

. ,

,.

and presented in Dd11 bit 3, called " Infant nortality Changesi

6 i
.. ,

. ,

Hear the Big Rock Point Nuclear Power Station.in Charlavcin,
_

j g

03 g Michigan."
;i

9 ; Again we hava a situar.ian where tac caissions
,

,o reached levels as l'igh cs a few hundred thousand as shown J n
. ;

.

] figure 1. I dran your attention to figure 1, Enhibit :.0 - ''

3 ._.
.

ij uhere us have plottad the 10 nearest countics directly :c. un
.

p~
n
4
E east of the Bic Ecck plant, lumped them togather because they

-. 13 .,o4 -

,

Iti. 'y ej ._are small rural countics typically having only four to-b1 . ,

. _ - ;.Ok (

g [ eight thousand people in each county.c>-
:i
il

g In crder to have encugh atc.tistics to yet a,

5

If scaningful nu=cr we lunged together the 10 counties tomrcs-

,7'
,

.
.

the cast and compared them with c.nother group cf counnics.

g
t

- '@ i tore than 40 milac further to theeast and another group of19 ,

6

'.l

F countics more than 4') niles to the northwest, in tha northe'2st,,40 p
n

h corner of .:ichigan, i.,
.I i

d

!! Wa con'. pared there countion and figure 1 shoes you,t 2.
.,

**

c,

i
.. _he m, 4 ,n c r. . 2 + c.. c_...m'.M. . , " . < , . - _'.'._'_ r. .~. .......; _c. .r._= . . s .#

'

* ;+a * '-
~

, . w . - .g q
,

of nucicar nesting ir 1 H2 declinci straight dcwn y,7.r Ly:
,4 , i,c

h

46
:

C4 'J a, u A. . . . , .?. C f *wD
* *ss s *

|. 'm c .w. . . .? _, C . , .se. :. .. \.F; .c3 9
q . s .n. *

.L a L .c 4 .,smee L .Jva . . . . . .*4 ; .p 25 , 2 ,
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r
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d' !
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'"j. v ,, , . .' L- b.,gan to be cignificant, in '65 thsy hed begun to be nore
.e pg ;

v, t.g n.g . .=
y u -

|,--Ji g 2 ;significant and by 1966 they were up to close to; seven or
,

.t ; . > u , .f
.

.
.

L/J i. v -
'

3.. acajgg, 3 eight hundred thousand curies of fission gases and then de-
- -

..

g_
*

'

^ q i1''

4 | clined again.~-

:@ .

-

' ;~' S You will notice a deviation upward, a complete

" * &_
,"4 g reversal in trend of the decline which contin *:ed in llorth,

.i .

I Dakota and other areas as I indicated to von bafore that vere I. 7 d 1
-

..,

.3 i 2'.ot subject to these large garcous releases,
.

j

li. i.

'! In order to see what happened in the other countias i9
1 i
l i

to j ue return to figura 2 of the same exhibit cnd you will see '

i
i

k

;; [ that the 10-year by county turned up, the cix diciant counties ...

14
: :

}- p
12 i to the northwest went dovm all the way to nearly 10, fror 2s j-

j,, ,

t t
. .

'

.W( - 13 ~in a very dramatic way to 10 per thousand births. Then they 1
,. ,

}
,, ..

g began also to go up becanne the gases as we have sden in the..

v . , _ ,hQ + -
.~z is_ . . . 1

-

case of Indima and 11ichigan carry for more than 40 or 50 :l a- |- i*

- (
' ;

s

] miles and you see that the nearby counties for 1967 vent un '
16m

whereas the six mora distant counties actuallv declined a.

to -
"

.

little bit bsh een 196C and '67.'

.18'

X: :. ' ,

J.^ We are continuing our analysis and of cource expect i19
i

[ to be abic te como up with similar picts for cach cf the hei !
20 ,

. i. - ,

!! lities and I wetid like to meralv indicate two more very i
21 y i

*

,<
gi

!| briefiv that chow che nano kind cf pattern. nat.is the nucisar '

9, -

. , . ..
.

i
4,

,

9- - !! facility wnich _s no. a power plant but a fuel reprocarcing
2 a.. e

-

ii

8,

plant loccted in .les- V3110yr Mw York and it in S.niMt 1. :
o

3
i.

- ," h The re& Son Why VG arG So conCornGd about this naClear 1
..

'

.

e. 3- . q
;t 5

t
s. 7

|
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,
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].}yyg.4 - proce2cing plant ic thnt it is tha first commercial plant
_. 6 , w ' a

]f g[g* :2 .offits type.- llany people were concerned that once this very
'

3,;,j . fm .

, , ,
.

,

6 Mi '3- . difficult and hazardous operation had becone ccrmierr' sal our
~

'
. , y ;,

.e , ,

J ': - 4

-@- -

corners would be cut and releases would take place which,

"~

'f . . 5 indeed happened as documented in~ Rad licalth report, it is
w~ , . -

. ..- .,

.00' 6' one of the few places of any AEC installation that actually
.

7 approached and for a brief period actually exceeded the precent'-

i
t
ij; ~8 10 CFR 20 standards.' i

_f, 9 I The important thing is that tha releases are Cocu-
!'

..

t' .
10 cented in many reports and have been of concern of the Public |

,

,

t

-- 11 IIealth Service and the Compliance Division o'f the AEC.n
. ; . jt

'
. .t - ? 12 There have been numerous efferts to chat it. den

r
f.o

,

'
w;a.- and it is my understanding that major changes and revision.:-z .r 13
. ;

. 1

_ J g( W 'g,f f 14 are being planned'for this particular facility for reducing '

a
(

;pyiig|v 7,. { -

*
4 . ,

emisSicns.T 15 f
r

N 1 J', -

16 I draw your attention again to the site.atian n'nich,

' '
,t-.

4 '

I think is most clecrly shoun in this figure 1 or tne figuraj 17

. . ,

' '

which deals with the locac' ion of the plant in order to cive
,

p-
i

,
, .

, i
* - .=' [.

I~:QT ig you an idea of where it is located. It is located at ,

!~ Cattaraugus County.
c

- to ;| The plant is 25 miles scuch of 2uffelt,
l:,

.- 1.E . .2 !.! located on ButtcInilh and Cattarauc.us Creek which an.ocied into i
)

}, ,

t

h- Lake 1:rie..a
,

.

9
it '

23 I:cre un have another intensive source of laque.c-

ti

. a O. of fluent vhich is 13cing icmped into Lahe Eric end this bringsi

li
e

23 [ up the question which is mentioned cf course it. the petition , .bs.; -] . !
;

!.

4 , , - ;
3

*

14",
A_.s

_

-.f.

? t'+Y |,
-%=c..'.s

_
.9': '*Q

'

..
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'' '
' i 'namely, that wa mu;t n2t only rcgard thic particular courca, J -;

.

s

3 2 as a potential source of hazardous effluent concentrctions in
,,
f.

*

3 Lake Erie but all the other n iclear facilitiec that are !' ''-

l,

. . . |indood now ducping a certain arount of radioactivit.1 _i n. t.- T a~ . e4
{'3.,

t

! Eric.End #G 5.
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I
, , y |-- That includra tha rami plant in Monroe, only,

4 .__
2' ' ..g about 30 miles from here. Morthport, Detroit. It includes

-

\ 3 the ruclear Puel Services Plant, which is probably by far~

:.- ..

4 the orcatest single source of serious radioactive effluents
i

i i
5 I than any plant in the United States.

,
,

6 This particular plant, located in Cattaraugus Countv
^ l.

7 went into coeration in 1966. In ?gril of 1966, the eni.ecions,

i
0 started to rice, and by Oc tober of 1966 they were so :igh ;,

9 !! that in early ' 67 the plant had to be reduced -- the ;'er;; ion i
t

t10 in order to cut down the mount of strontiun-90, cesiun-:.34

11 ; and 137, and krypton-35, which were the principa1 cmissic.u...,

t

I
'

12 8 7 draw your attention to Pigure 2, which sho.m the,

i
-

.

) typical nearby county, Genessee County to the ncrtheact,( ,
13

,

y(?c
.

W ;; , 14 within about 30 minutes. And cee Genessee Coun / since 1960
;

,

. :-s. -,. ,
'

1 'i | had infant Mortrtlity races belov those of Mew York St:ste,
i,

I l

16 h and was declinint: after the test #.n 1963. And then af %rli
1

17 '65, and eince 260, the plant vent inco operation full "nm,*

'

ts in '67 it shot u?unnl way above New l'ork State, in a very
~

| tVDiCal Manner, for reasons unknown.
''

19

'

7) ?
i

El
,

.
22 *

$

1

. - 23 - i- -

i; .

|i

24 i
; .

. I !

I-(g 25
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.I I already m::ntiencd Figurs 3 showing in othsr places. ,

.
-.

.

2 like North Dakota these mortalities did go dcwn continuously.,

3 I vould like to refer to. you the attached sheet which follows.

.

4 the last paper refers in this same exhibit, where you will see
.G/ ,,,
p ,,

,.

I5

1, on top of the map of New York I have not plotted the chances-

t

a \j in infant mortality between 1965 and 1967, the year follcwing i
.

.

p !7 d this large rise - You will see within a radius of approxirately;
i! 40 to 60 miles all the countics without exception went up2 i

I
4 I ;

f i
9 in infant nortality cnd all the counties further away to the

>
i i
t<

10 g I:ast of New Ycrk went down. To the degree that we hsve
..

i
''

n already Iceked at it.-

I ,

I
12 As a matter of fact, New Ycrh State as a whcle went i

:,

13 dcwn during that period End so did polluted New York City go
Oy

,

; !
,

., . . 14 down durinc that sarce .seriod. Furthermore, we examined the-

,.,.
,

15 i situation further down in Pennsylvania. As you can cce, Warren.
i

' ;

16 (! County and "cKean County in Pennsylvanic also increased. 7.n i -

I t
-

! ve loo':ed at it und in the next sheet you see cee what hcpu.ned;7

f.

;l in 1965, going doun the Allegheny Fiver, in which all the33 .

3e , other gascc cnd effluents brcucht down bv the rain cnd snow in-

.i i

n .

s

'

te 'l the watcrched in the upper vc11e.ys carre de:m and fclloued along ;i

I
.I the dirceticn of the Alleghenv Piver.

't
.. .

.

72 You will see going down the river there were riser. ;
!- *

I- i' in inicnt rortality which did net tahc placo gencrrily in the i
;3

b
1

(| rc. ore remcte corm::ities ercept in ene er tvo counties of4
;

| I
75 very small pcpulation whero lees than 12childrendiedperyearj

i

!

. . - I

s
'
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. .
<

,

omm e,

_mSM '. .
1',.

'

-

. In crdar to show you how anomalistic this situation
"

,. .
#

y 'j A}-er

M . i.. ;2' -is, the.next map will illustrate the situation for 1963 - 64.
~t px e
A. , .,.y ;c |

| it'is the curve marked
%.;f ,. 's 1963 - 64 and'.it shows what happened-K7- .

%
4,

9' ' c '
between 1963 and 1964 before the plant went into operation.It

~ ^ '
5 And you will notice there are no rises along the icngth of the~

y -v

, " ^ ' 6 Allegheny and no sigrificant rises in the nearby counties of'

7 | the yuclecr Fuel Services Plant.
.

' '

':'hus , the pattern between ' 66 and ' 67 was auite. - s | .

,
-

.,#. .s

.
'

atypical and we cannot prove it, but we do know that durinc9
.

$'

to j| that period cesium in the milk, iodine in the nilk, and,

;s-
,

- -
!strontium-90 in the milk of the Eric c.nd Pittsburch milkshed', -. 11 ;

, i
#.

' .~̂ 3. . | .
-

-
12 rose to levels higher than they had been since the end of

,

' ,

,.n q:
'

,% v. '

'3 nuclear testing. !:._ aim -

14 Also, in the next sheet of Exhibit 1 is a plot
% Q js y . ;

, . _ . , -
m

, i
N*

_w . .$3 . entitled, " Infant Mortality Pete Per 1000 Births, Venanco Countv. "i
-

I,

:*[' I'

16 } Venango County isthe most populous county of pennsylvania ,'.. - '

s s

|
'

17 | along the 7.11egheny Fiver. Whan you Icok at the figures you#

, }, 3 will notice there was a rise in Venango among infant rortality3,
,

,3 :e i
p, * ' I t9 during the time of nuclear testing, and it then went from 23

- -

t
to down to 13 per thcusand, after which the Nuclear Puels servicas ti t4

. .

" [ 2p Plant s tarted its oper ticn, and since it is cperating , Venango

22 jumped up and exceeded the rest of Pennsylvania for the first.

['
'

,

23 titre in the last 10 yecrs, and has rerzined up during the perio.

i

n.g of cperation of the plant.

.25- There is cne more case that we have hed c chance
s

1

.(''

$I
,+.

4 ,,

P * .' .
~

j

- i ;-'g -

.,

-.
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I(,'' to look at a fer. The c,tudy is not complSted, but tho indica- i

,N ,

.

- 2 tions are of great concern to us. They are in some ways of
.

M 3 a greater concern than the case of the other three studies,
s"

>

it
'

4 1 becauce they refer to a plant which I perscnally had no :. , - n
1 \
< ; _

5
, expected to produce any serious problem in terms of health t

1

. 6 effect. That is the Peach Bottom plant, a high terrerature,

7 gas-cooled nuclear reactor located between York and La:.ctc;er
I

S Counties near the Maryland Border in Southern Pennsylvanin, '
,

9 ! some <0 to 50 miles frcm Philadclphia.
n~.

i
.

10
| TJe have Icoked at a number of ccunties e-d i nama

1 il

0

11 |' ploted the case of infant mortality chan';es in the caer ed-

i

12 these countics.
- -

'

13 you will notica in 1962, 'd4, and '65, thasc Cree
/'

*i
,

I^ v'',.
,%

14 counties showod ve:y closely the same pattern declinind f_cr
N |

4,

.. .

22 to about 18 per thousand deaths , Uhareas !.ebanc. Count 915 ,

,

i
"

1

1G / continued downw;rd, reaching stccdily cowruarc, year by yec:r,'

17 and coming down to juct abova 12 per thousand: Lancaster, Efter
.

. -

t the onset of cporaticns of Peach Botter reversed its nrund18 i

t ~

I13 and went from almost 11 back up to 19, cr a 50 parcent rize,

|[|
t

in a matter of tuo years for racsons unknown.:20

21 At the same tire, tha cilkshed of Phil W lphic.

I I

i
22 County, and I have the figures with r.e, r.s cb tined frm the !: 1

!
,

'

9 23 |Bureauoftr.diolscicalHeilch ef.the Fenn w:vLn.a '~ta c Hcaith- 7
~

l

24 ! Department, show2d that during this piriod of 'CC to G'. |

s 1

< .

I

| iodine values in the milk rose in Pennsylcania, in Dauph'.nc25
;

!

. i I

! |

s
+-

.M

$,Y
s %
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' f, I County and Eric County from tha plant up near Buffalo, as far
s. .

.

. .

', 2 as ue know, the only state in the entire Northeast where fresh
%

3 iodine.showed up in the milk during much of this period, except-

'

4 in a few isolated other cases.
O

5 Also strontium-90 and cesium increased in the cilk. ,
'-

. ,o

6 i He have not had a chance to extend these studier tc other

7 isotopes , but we intend to pursua this ratter further McLuse !4

I:
:

this acment we do not know precisely what the main mechanism,!a at
*

I
9 {' or pathwcv is through which these isctcpc relructs fror the !_ .

I ,',

10 plant reach the fctus. !

.

: I would like to take a few minuts-s nov t o c c.= J.ri .'e..

- 12 't this part of r.y testimony ve v briefiv, and cut it in co
2, ., . .

3'. '{
|

-.
4.

13 context with regard to the petition submitted by LIFE.
,

-

~, . .
-

, t

'

, _i . 14 I believe that as a result of these very, very '
<

.

+ 3., ,
*

.

13 many different statistical bits of evidence, and t'.e nir.cl
>

-

se studies that have now appeared, cad the fact cha- the '

17 Naticnal Council of Padiction Protact.icn h :: c r,o rsecr,ized tP
..

6 :' '

. m. gg greater censitivity of tha fetus nud the early inf ant, that ,

n .
" ,

-

we indaed must censider a re-extrination of the valicity of39

i present 10 CFP. 20 rules. Especially as they ragcrd t.Ma cit20
1
0

g critical marbars of the populatica, the srious isotcpes that i
'

6

L

-
y i, te n d t o "C .'. C.'.'. '. '''.'.'w S ' * ~3 # .3 ' ' "~ *d'''t '-

"' E ' V. L"d"2+"+*+-C^'".-~-## .~s c# -

'
--

'
. . . r ~ - . ' ~ ~ - - -- -

<4 ,

sI
#

3 ' , , -. go g .4. 3. . 4 .. .. ~ r, 4. } h:. g. 4 ~u , , , .; u i- <3.w . i .3 ..,g... q. < . , - , ,,
.

is u._ ,. n: .+ . u.. o - .w . . . ,, or.3 .

Il
s

|
gl. - n. . . . . a.t < 8 .' .s.-?. m . A. ? 4 e. . . . p. =.1

..

..s ...
- J* -g m p,t % -

.. . .. t .E ..2. g .. m e. 3. . ec . o. ~, ,, , . , ;,
.- ,. .A. .c. . 2y,

.Ii

*
g &\ * e ab 4 8 ai. J e f .e a

. .

|
, . ,

I i

|
'

4 .

.
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' . ~ , u .,;

~' ,
,,

,

x... . - <
'

w, . , y , n ~ r . .

; . g' r . ..
,b. I +4 9

+
.

c. g4 ; ,.; 1' p:caiblo offects on thaca most' critical members of our society,
. w :., -,

as>4-% ,

s ~

. /V. - 2 achieve .a near- ero release of radioactivity to the degree
'

.,
'__

'"

c.. y;

-

practical a';. indeed has been announced by the 7EC, but'notT, (i. , ~3
~.y

Q3
4 spelled out in sufficient detail.

~

.

+~ w/ -
,

7 s It was my belief and it is my personal -judcment,
,

s
-3 in the light of the studies that I hcve carried out over the !

i
; _ rs

. 7 | last 10 years, if we de not now proccad to enforce it, thic :

I

s [ idea of zero releases as was cbtainable in the Naval. power'

,,

p, ,

il
e i{ reactors, that we are heading for a very sericus, majcr prehled

9 !

to N of irreversible nature that cannot be avoided if we z.re nct
4e

- H

t I! Willin9. to believe the kind of statistics that have begun to *
-

l.
II

p- -e , 'acCUnu. Late.
,

-?n' 7-
.

< -
33 In particular we must 're-enmine each and ever/

14 , |

%~ 4. % 14 isotope,. many of which we had in the past thought were relativel'y
m

'

. c" m'n .
*d
.t ";,
.

. .

15 j ' harmless. Among these is tritium, which is mentioned in the *
.

:;..

t c

is petition. ;

' .
I

, 17 Becan;e part cf the ctedies, as published 1.2st year
.

. . .

18 in the Ninth Hanford Rndis-Biology Syrpcsiur. indicate that

....w ..
-

i
tritium, tec, may be a far more serious problem beenure it j

^ -
39

i

20 tends to be incorporcted in the laiA that carrics the ganatic !
i .

code, especiclly during early embr"onic cnd fetal develeprent, j'
'

.sim - .g
, ,

.i.
5

as nera documented b"e nu .ercus ctudies, when both givan in the *

- 2 ,, ,.

!

.h, 23 f form cf v4.ter and given in the form of critiated thiamadin :
s t

- ;. : d cad c her crranic 00ncounds , these cri t2.u.T cccpeunes tcne te |.

, .

I,f .

.25 tj be incorporated in many cases permanently in tha brain cc.L.3 cc,'.

.dn.
i' .

. ., ~ -

.

,. .
* h

-

'_

* _ f"
'

- - .
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w r, n - n
.. w - :a 1

,

M f i:' - monkeya and in othar cella thnt hav5 been atudicd, thar:by..
'- y:L .. . .

',

,Ni 2 . completely.vitiatirig our early hope that tritium would pass'

.v,
.w . ,

,

'M - '3- through the body of the adult relatively quickly, and therefore
. ..

*r

_ , 4 represent a very serious radiation hazard.

:@-
5 'I have already discussed the problerns of concentra-y'.

*s- g
, .

-'

'

tion in my previous testimony with regard to the testimor.y en' y
.

behalf of the Coalition. I Itentioned the critical pathwt.ys .7

,

3 ; I therefore believe, in view of this evidence, that this 3 card
i

I
9 should very seriously consider the need to i:npose riuch mere

|

jo h: stringent emissions than are now prcposed by the applicant. |
'

!

I Thank you. ;.-
3

I

I DR. JORD.AN : 7s counle of items that I would likeI-t . -

s -

| ,.. -

'

to have you expcnd en -- first of all, the-. last item, the |-

33
x.

'
.

i
< i

"h?* '

,'m,jj, e_ ;g injection of tritiated thiamadine seems to be quite different |
s .

e
;at . !

c m : .

g j 'than the injection of tritiated water to the sbmach, .nd would'*

|e
* 16 you sEy a little en that? .

!

WITHESS STEENGl?.SS: Yes.g .,
-

~

I believe that the individuals who could best i
I18

,..

testifv en this detailed problem of tritium in this nattor are*

19 *

'

,

some other'.:itnesscc vho are scheduled to appear. Particularly! ,,
to a i

|<

the Professor from Minnesota, Dr. Iiuver, and many othGr people ' :.
..u et',

n , who hcVe exanined in oraater detail the chemistry of tritium ),

% '

'
6

h i in these compounds. ig

i. Tha concern is not that when ,cc drink vnter it gets
'f

!!

h converted to thinnadine or anything like that; it - the con-
p, ,,,

; cern is that the tritium being processed by other organisms and
.k

=

,,, 9 . 7

r , -
,
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~y ,

I '; thor fi:;h and wildlifa and ca ~ forth, will produce organic

~

2 compounds which we then take in and then present more of a '.

d ~3 )problemthanwhenitcomesintheformoftritiatedwater.
4 DR. JOP.DIli: All right. -

s

- :? , f
V~

|
'

.

The other concerns your testimony of the l?.st time5

[ which I hs.ve road, but was not here at the time.6

7 There Vere qu6StionG raised on it yestErd67 and I
i i
!

s i am still puzzled a bit, and I will not try to heckle, bz.heve .

,d,
me . I am enly trying to get it straichtened out en yor Mal ~.d-- 9

I
.

't
10 : here: Thct wns with regcrd to the crypton-85 anc Xenen end the

<
.

.I
!| daughter products and the possibla concentrations there , e.n d;;

-

i

| that part, I must say, ccnfuccs me, and I still don't kncv rh at12
I i

9 13 you have in mind in the case of that.

b: ,. , > ~

' _ , _ #75 14 Mould you enpound on that? 4

*

a. I
*a ,

15 I
.

f

._
16

17

-
,

*
,

i

5

!i
20 |' '

t

|

21 1
I

. 22 . .

O a[ :

n|
'

|:a
!

e aj i
.

!. ,

t t

$
i

+ s
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,
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'' ' ' I"
,

TITE IfITfiESS ? Let r'e prafc.c3 my remarka, that my
#.

detailed kn'owledge and analysis is mainly based on the Dresden6, t~-

; 3 plant. That is'because that is available to me in sufficient
,

.

.

4 detail to be concerned about it,

c 5 I acknowledete in the Dresden plant naturally the
- ~

_. r, h holdup tine is nuch less t$nn it would bc- in any precsuri;ad,

,
i

i
,

/ uater reactor now contemplated. I underctand that. !

|
8 Ileferring now to the Dresden and Big Rock plants i

l !
J which are indeed toiling water reacters, the problen =.npears9
1
t.

'

.- 10 to be as a two-fold hazard,
j

t

I
ti Munber one, it is an unanticipated hazard. Thee-

i
,- g

| are rather larae nnounts, like 2 curies per second released12-

. , ,

. , .
#

'
,

'

1
|
. at Dresden of xenen-138, which has a 17-:rd.nute half-11re. #13

3 t
,i | |

.

E\
x %, ., , . 14 ! At a wind of 20 or 30 miles an hour, 2 or 3 half-lives away,

'

e
h;n Q |'s *:

g| you still have quite a lot of this matorial. That dec=.ys0 15
:

la f, to a radicactive dauchter callad cesium-132. nven if on .:

I
i

17 . now inhales the ::enon-13!i and normcily one would exna 2 e 3.t,.

t !
!. t

33 | but if one is in en equilibriun situation where it gets into i
r

e
?'

39 i the fatty tissue and changes to cesium-l?8, then it can be i

, i

'- -

20 transmitted frc~ the placenta to the fetus, and that is nhe hind
;

21 of mechanism I am worrying about.

22 DR. JORDAU: Chay.
!

-

23 DR. 'CNTI'llS : Or, SErn-lann 50 ycu bcl:.eva or 60'

,

i' ;

14 you hive any evidence than tritiur rucSncantretc5? .

1' '
..

!

et 15 d T!C WIT?!ESS : I must sn> that mane -neor:le hava-g,, o 2 - -

Y
a

i.

I
a ;

o.

.
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..cm./!r t'; t. cuspected thic, but I can nst claim to have examincd thoIM
1 ~

ap 7.;p; '
-. . - ,,

,rmei 2 cituation of tritium reconcentration in aI1 equate detail to be
- .n
y4 . m..

.

.- p . - - -

7 yyg - 3 able to ecmnent on it really significantly here.
>, , c:. n.e ..,.1

'

,
r

A(m
f ,4 DR. IfIliTERS : At another point in your testimony*

,.

F. .
..: f, f. > 5 you noted that ?iew York City has a lower incidence of effects.;.

s.. '.y
.

, M *. 's Yet, I recall they have the operation of the Indian Point
i

.. , ,
- J- 7 plants.

,

f {e- i

' g. ; - 8 !!ow do you explain that? 1
'

!
' :, ' '

9
| THE UIWESS : Yes, I will be glad to comment en that;

. . . , ,,

4 + b 101 'I have in front of me a document entiticd "Radiologica'
'

r} , y -

i.

-%0 11 Surveillance .9tudios at a Boiling Water tinclear Pcwer Reactor ," '
i+ L,, .
y>

. . |id.. ~ 1: 1 published by the New York Department of Health, Education cnd
,.,e , .

a; w . ' >

r@r.:mgg.g(: .13 p| Welfare, in March of 1970, and the nurbar, BRII-DER-70-2. And !
.

|

dp|)k[C; = -r hj,'14 I refer you to page 15, and I will read ' to you the releases
-

'
!

%n
~

|
ME 15 i from Indian Point plant and compare it with Dreeden.

:y n . '. ;
'

c. ,
.

W. is[ Por the year 1963, Indian Point released only .6072 .

L P., . . , ,

# curies of c asacus waste in the form of nchie and activatien17 ,

'

. .|), .
'

J. is gases. That same year, Dresden releaced 71,600.
- ,

593* ' 4 ,y, gg In the year 1964, Indian Point Nurter One released ,

. ., m; .

s= !

20 13 curies and Dresden 521,000. '

I

all the way through Indian Point released:j
e 3

. n:, jg ;,3 Therefore,
t,

;

n thousands of tines less than Dresden, and therefero I believe ;,

i- i

h yitisconsistentwiththaideathat Indinn Point happenc not23

* ' !y
-

;.c to he nearly as serious a prahler ns DrecCc., tithcugh we ,',

. .(

.g;: n.. have not yet looxnet at Indian Point counties in detail. And
.

.

' '

t 4 ,

- N - |
~

s .

,
.

%a (.

N* h|- A ss-
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y v.y n m. , .,mp . .

.

fhf Q . m ), .I vould liko to rasarva; judgment no to whothar or.not Indian
w.sce,: . ...

.

. . . '

~ . .{ > v Point one can net a clean' bill of health until we have had+

, - ,p s ,. 2
-

,

4 j ms. , , ,-

a. M,M,m,.? 3 a chance to look at'it.
--

.g .x.. ,

['f,f f' i DR. WIlfTERS: My next question, have you a:anined4

- 5' data on the State of trachington, say, for examplo since 19443
::-& ,'

to date?- '
, .

5, . ,
,.

'

THE ITITi!r.'SS : Yes, I have, and I would be glad to7,

'

j give you ny present tentative infornation, although our study
'

is not yet complete. jg

i
#' DR. IIIMTERS: And could you include in that quertica jg,

!

say, the State of Idaho since 1955, Scuth Cnroline and Goorgia |,

-

1c'4- since 19557 ' '
,

./ 12.

.: !
-

fy ThT: t:ITNESS: Since this particular study is not !
.. 13. . a,1 4

'

yet conolete, let ne give ajou and surenarize our preliminary, g
v.w , s . - t,

4^~5 findings which I ray not even have with no. But I recall to |e 15
. -

,.

2' the best of my ability the following situation: !m

16-

. l

7 He exanined infant mortality with counties contain- f.

," 17
'

- ing the Hanford facility, and the countics around, and we did jy. , .

;

"4--

this for the year 1942, '45, '50, through that period.- . . . ,

s'- 19

-

|
.

y-
,

H:nferd van constructed in '43, began to go into
20 *,

operation in '44, and by '45 had unfortunately a number of.

Iin.
,

early accidents whereby a fuel element caught fire en6 sizeables
,

42,

|
-

^ '
i ancunts cf radiciodine and strontin % were re-leased, e.t ther

.

:3 1-.e
,

I Ij time when ne one had any real knowledc.e rs to how to p mperly {
'

,,

.~ i

4
'

- . control these thinrJs. This was vartine, and these are '

- ,,_ ,

.( ' J
,

t' '

s
.h

'

i
. 'l I

I i i",

, - f ;_ E ' 'm,.
.

i

q-

yc ~
,

i

-
,
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: .

-

,.n. p . m, :.. . e n ..

-
1 . *. .<

q,; ,4.;e ,g^.;. . , , , -

,c41,.n,

.

.4
'g

' *
y , , ,

@: 'f, :
. ,,

'

.;:

.. W . I report:d in th3 Atomic Energy ~ officici publication eclied
. y ' | | ~ y ,. <

_

WVE z "Iteteorology and 140mic Energy," and' the chanter dealing
qv) r ,

-

. - *

% Q h,' A ;3 with the history of neteorology and atonic energy. details how
. "r . , . .

.J 4 these accidents happened to take picce.
J' |
#,,T .3 .

s. Me thereforo comared infant r.ortality changes |'

,

~, j l
'

between 1943 and '45, and after these non-5ccidental releases |'.a.'. s. ,
., *

_
-

, ,

7 toOk place and we did indeed find in thG counties containing .,

*
< -

!., ,

f the Hanford reactor and the irmdiate counties just to the ;;. ~ c
:

s east, inf ant mortality rcce to about 150 parcont. .,

'-
to In the countir.c farther to the north and farthsr

'

d

o , r-
to the coutheast and acuthwest, both in Idaho cnd northnose33..

,

12 Mashington, infant nortality did not rise or octucily declined.6
, . ,
. . . - . .

These cre our prelir.tinary findings.

g>'y.37
*

- -

.j~
.

.

. , , .

JjQ y We also exanined subsequent rises i:i the Colunbia |
% 33.V;y

.

7 , . . ; ;
V i

35 River hets activity, and found rises in fetal and infant

'

j mortality in the year thereafter. These studies nre still16
i-

not quito cenplate, i
. 37

v

~

CHAI??GN SKT.LLERUP: Hac Dr. Sterngicss concluded,,. . g ,
,

t. ':,
. 'f? his testimony? !

19 i
-

I
'

, '
'

i rtM . BLECHEF : He hac concluded his testineny on
~

'
,,3.. , 3

: 5

.1 behalf of the Intervenor, LIFE. !
;

.,

il j

CHAIRGN SKALLERfJP : Oan Ne have a conferon00 with I-

u, -.
, ;

cou';ael? Af tt:r We have this cOnforEnCO , We Uill b*.'AEh for3
<
ii luDch.a,

% q i
I !

,s we=ees>.
'

1

~g j ;
,

, 1 .

.

.

, \

I |
s

' .!.|
~

,'
% .

J, y ,pq g ' hp -"

'] }. .y Q * <

. .;
w - , -, . - , . -- , - - - --
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1 CIIAIRMAM SKALLERUP: The haaring will como to,

.
-<y-

'
*

2 order.
e

~

^h
'
' 3 17e vill recess, to resune at 1:30..I

'
,

4 (Wheret:pon, at 12:00 noon, the hearing was recessed,,
-Qencl fB S to reconvene at 1:30 p.m., this sa:te day. )
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,
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.

,

- . ',$ 2,- AFTERNOON SESSION _.. g*
aW g , [e* , ,

-,,
-

.

.,
.

;/x. . .

,M. ~ , i. ' ~

'

' '
.

(1:30 p.m.)'
;:

. < y ', . 3~
,

-
.

.

"

CHAIIBfAN SKALLERUP: Will the hearing please come
,

4 to order.n o
' ( );. '
' , ". : , 5 ftr. Engelhardt, will you please describe the I~ - 4.

p ..

G materials.-

.

.

,
' ' 7 PR. EI!GELHARDT: Mr. Chairman, in the transcript of I

8 yesterday's proceedings, at pngo 1219 where wa, the stcfr,,

;

- 9 were responding to c motion by Mr. Baron on behalf of the j

[
..

10 Coalition, we referred to certcin sections of the PSAR as j
. t- : i'

=
1 ;

{g containing certain inform & tion relative to the vintter of (
'

II
'

t, *
r.

.~

~ ,

t
: J' .- 12 4 Mr. Barcn's motion.. . . , ' i

<

6 L,, .

'NSb ' 13 It would appear thz.t certain of those nunbers wera !
. ~:n a.n .:;. . . -

4.g,f. 9, ,f114 darblod in the record cad in order to straighten out thic j. s - ,v, ry
i_, ... ,

@ 15 matter I would cgain auk Mr. Todcoco to provide the Lonrd with I
'

f.
_ , ,

b the approprince refercaces to the PSA3 and to the s.taff's"

16
w i

i-M 37 Safety Evaluation with recpect to these matters. |1. s.

914.t-
!

, is ; Mr. Todosco has prepared a copy of the PSAR for
,, ,

+-45 # ; -

* ' "
~

the Doard to follow in the course of his identificahon or |gg
,,

,.

1

' - 20 Socnicns if thct would be of use to the members of the Board. |
'

1
'

. . 41 CHAIPPldi SD.LLERI.'F: The material you are referring-

I (
'

22 [ to is the same matcrici you provided the Socrd before the lunch {

h. 23 breah?
3

-

:4 11R. ZUCELEAI:D1*: Theb is correct. {
1,

. t
g..g n! cnA:ns: snALLIPUP: I then vould like to ask

j . g

'

5,1 !
o

I .

#r R $ th
9

[A .t ; *
~ '

-

,

. - . . - _ _ -



'

g. f 1 4 p-L '
_

4 .. J. 1395;7
* - ., .-,

,.,

w . e. .
.W.y; J,:;;;

-
. ..

,
.

~

1|2?: . '3

y .

Mr. Tcdssco to provida tho necurate references with respect to,7g,yj . . .q ,

**m; !,A - '12 the material on 1219 which appears to be . inaccurate.,( f. .

w. s. ,e, . .p.. a
..Whereupon, .

.

.CK :',M ;
'

3, .

o . ..
,y e )

.

~f7 4
. v( y . ~.

, ROBERT REDESCO |
i.

- 'n t
~ ty' T. 5 having been previously duly swom, resumed the stand en behalf ,

2Q - j
'

,[' 6 of the Regulatory Staff and wcs further examined and testified !
''

-

4

% $
'

7 as folices:
,

,' '

". .9 MR. TEDESCO: I will address myself to the require- !
.

I t

9 i ments that 'se find in 50-34a cf the Cottnission's Paquictions. ;
;, ,- .,

.

This regulction relates to the nine cbjactives for ;
10,

i equipmerit to control relocsas of radicactivo material in-

, it
l >

|
- . .

"3 -

12 i effluent-nuclear power recctors. SC . 3 4 a (b) states thct eachL.

|a .n ,.

i
. . .D 13v[ag:Qf;l.. ' applicatien for a pernit to construct a nuclear power racctor; ,

sp ;-.

. We ,'9 ' 't 4 shall include:
, M,we,:% i

'

itW
m ,

Y. 15 1) A descriptica of the preliminary desig:. of~,
e .V, -

i'

I is equipment to be installed pursuant to paragraph A of this
.

17 f section.
. I

- , s.
i .a , , i

g | In this regard the information necessa-y is-

;% 4; [i 3 j contained in either 9.c applicant's applicatica or our Safety |
g

m
.

g

.c | Evaluation as fcilcus: '
., ,. i

~

h
?

gi 1) With regard to liquid waste and the descripticn, ,

,,
1

i'

'. | of the preliinincry design of this equipment, Section 11.1.2.122
. .

}-
.#

. . - ~ found en .onge 11-10... '
,

I*:
;f, .i Additienal infcrmction is given in "igure 11-1 and '

p .

-
+

11-2, in ocr Safety Evaluatien, -in Section S.2.1, found en
.

;5 ,

-, .

~& *

'

... , .t
-

,
M. : . .- .- ;

i i$, ; . ^; y . _Is mq < ,,
,

~ . - - __ - . . - _ . , _ ,. _ _ . .
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'

.
,.

~ , 'l paga 55 thrzugh 57. I
"

, . 1.

' 2 The next item relates in preliminary designs

,.

3 aspects on systens gaseous materials. In the applicant's
.

t.

4 application this information is fcund in Section 11.1.2.2, {.
1

4

,

found on page 11-11.
|

-

5

1
c Further infcIr.ation is given in Pigure 11-3. |,, ,

.

I !

7 ' ; This matter is also discussed in Sectica 8.'. 2,
-i

.

11
,

a r. pages 57 to 59, in the Safety Evaluation.
1
i

9 .i These mattera en design cspects uith recarc to
li
Ptoj colid material ray be found in the upp'.icatien in Sectica
..

k

33 y 11.1.2.3, found on page 11-12, e.nd in Figura 11-2...

:
6

i

12 i There ic further information relating to ths
h-

s it
!

nj general syctoma casign a:pects provided to us in respcuse tei ;
. -

p o-

M
x-- .

certain questions that were asked of the applicant, in ptrti-34 ..

, .

i

f cular in responsa of Staff Question 11.2, which ic fou,6 ::'15

je page 11.2-1.,

.

A-

37 Further, in Ganeral TcpecP.t , Section 11.1.5, f our. i,

a.

j en pago 11-13 of the application, coing down to Ite:m '' of
""

g

ti- i

|I the particular regulations, iten(2} ;,i) requires thei: the|-

39 ,

.

^ j cpplicant provici :: ccti.ute of the quantiti:e of :2ch of tha3
a

,

P
*, . principal radicauclides c::pected to be released annaclly..

i.

t
t.

^ 4 BC un rG Ct ri cte d L'."C C F in liquid af'"aUDntS 7.rOfuced '.L f.ng4,- ),
.

p

6 b nornL1 ra cu t er :.o:mc u aw .- . ,

j, -t

.i! . . . .

J. l ~ '.I ' -, :| D O n '. ." 3 ', " r._ Oi: C C '. n E L . P.: ;.e a O ? S CZ. .. P!C- .s

!,
-t. *

D
5

y given in Tchle 11.1-2 and Tchle 2.4-1. Item '2) ( i)e ' pg
,

- H
,

f

6

. .

i i
1 i

- .

. "
a
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*

'

y f;c. .q q , J[-
,

? g. 1

y. * ; ,7 , -
requaits dimilar information. Howavor, thic tins it relatos.,

. . . ,

|}{g] g - to gases, halides and particulates expected to be released.2
, ,

-

) . p. .t. s .
| 7 This material is given in Table 11.1-5.;N 4, y . .

.3
.

,

.c .' - . t. .
-

; ' ?, ,' .*p 4,

'

4
~

Item 3 requires a general description of tho
-

,m. -
;s

.[)t '

provisions for packaging, storage and Shippeent off-site of |
%

. s
y.o

'

5
'

'

solid wastes contcining radioactive material resulting frcrr,r

,

.-
trestment of gaseous and liquid effluents and from other f

y
q

+ - 8 Sources. ,t
s

i
~"

s i
- - This information is contained in the appliention in I

,

,1'

Section 11.1.2.3, found en page 11-12, and in Secticnto
'

t

11 11.1.1. 4, Item D (as in DOvid) found on page 11-9
~

'.-
|

'M 12 ! Additional inferacticn is given in *:'able 11.1-2,
}N._'[ .

.m :s . , i3 ) which is found on page 11.'l-7
|

'

,.

dN n. JY
'

.

.( ,@. g.%,f 34 . Further information can ba fcund in response to |.

, '

eN W %,, ~,~
,

,< '

r":xQ ^ 33 g a staff question identified as 11.6, sub-pa:-t B (as in B;her)
{
i

m - .-
;

.,T, -2i ~ 16

< ,

t and D (as in David) ,
-

.

can be found on page 11.6-1,
*

1
,

;
17 n our Safety 2 valuation in Section 3.2.4 of pa.;c

{
.

."- g
,:. - -

58, our overall. conclusions regarding these radwacte treatmant
,

ENDS 97 ' systems includes that relating to the solid system.
|

4g
. ._ ,

,1 eu-
2(0 N .

h !

t
- i

, 21 3
,

i |
'

-

22 :, t
,

.
et

,

, . .

i=-

. ::: -

i t ,

)2/.
1|

,

*-

i j

i,
'

>
'

.
.

i
,s... ,

v , e

*
y . *

,d,u t
,

.
;,,

N 4y j ,u-

.% + 3 '



,.w -J. v - J. a e; s. .. , . ~, 2 ;
'e v ^ ty -I

g
,e . .

" ' - 1 MR. ENGELHARDT Mr. Chnirman, that corapletes
..

2 the correction that we desire to make.-

t: ' 3 CHAIPMAN SKALLERUP: Thank you, Mr. Engc1hardt.>

.

'

f-
4 The Board during the luncheon break had an i

-

opportunity and did examine those sections of the PSAR, tho5 .

I.

6 Staff cafety analysis and the regulation of the Cor.Enission !*
. i

.

and the Board is ready to rule on the motion which the7

'3 i Coalitien on the 21st of January 1971 noved the Board to
11

4 reconsider its carlier rul'ing pertairing to paragraph 32 of9 i
f

1

to | the Coalition's maended petition to intervene so as to allow

ii the contention raised in said paragraph to be fully litigtted
'

-

.

.

12 and to require these Applicants to provide certain informhtien
t

'5 13 required of Applicants generally- for construction licenses .,

l.
't a pursuant to newly enacted Section 50.34(a) of the Commission's t..

; ; . ,

's 4;.. & O *

,- 15 regulations. 1

i

is [ Argu. tent on the notion was postponed until Jar.uar;
i

11 27, 1971 at the r3 quest of the Coalicion. .

-

'! !..

i3 The Board has heard and considered the c.rguments |
.

'[ on the motion made b.v n_arties to this proc.2edina,. The I,

19
t
il

s.o li Ecard notes that the information required bv Feccion 50.34(a),.
-

,a
t *

..

i in providad by the Applicant in a response to an earlier ;;i
p.

i

! requcct cf the Commission End tnace dcta are contained in '
,

'- .;
e

~

f Seccion 11 of the PSAR and 6iccaseed in se0: ion 8 of the..c,.
,

I '

- - . [, AEC Staff safety evalration. jo -

et e

U ,

('~ ^ p e, | The Scard also notes thct Section 32 of the Coalition's

I
i

. . .; .
^

m
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'

a. ;
,

<w. .
, ,

,

4
.

,

a'_ amended petition for interventica datcd December 5,1970I

' - * 2 was determined by the Board on December 10 to be not re] went

a because it is not an issue in this proceeding. In that ,

i

{
.

y a respect see transcript page 365. :

t
'

5 Accordingly the Board concludes that the Intervanor !'
.

-

.i

j | Coalition for Safe Nuclear Powcr has not shown good causa and'

. , .

- 7 itS Dotion is deniGO.
s

aq IIr. Baron yestarday informed me that he would not
i.

i! be here today. He said he uculd revicw todav'a trans::ip; and9>

t, -

j.'

;g that for his purpcsss will be saticfactory notice of thi.: order'

u..

H' of tha 30cr!.
11,

.

I

g '.*a are now randy tc recun.e hearing frc..; dic .;1: mas ,.

U Dr. Sterng.'. ass, and Dr. Sternglass will testify on bahn12 of
'

g 33
** .

'

l'.r . L a u . Doctor, before yed begin, ccy I ack you if the
-

34
I

,

. . .: .

8:
,

klitness Houston is present? !!r. Ecuston?g y
l

!16 I note that no one recnonds to Mr. Ucuctun, ca
li
N would s'ou prccsed, Dr. Secrw'iccs?(7 L
t| *I Waercunon,*

la
-

|! DR. EIU!EST STEIu1 GLASS
19 i

n-

h was callad as a witneca en hche.lf of Mr. Clean Lau anu.,

,da<

'i having been provicucly duly sucrn, uca em.-d.ned and tcctilied
Il t

t
' as Icllows:

22 ; '

j A-
p ,, :r - - - 5 . ,. r p r 7 :t - g ga. *

;, - *:....d. .w - -.
*# lg'

.,
D 'O' ''' ' Y S a M a"' = .2' .

* I1" T '*# T#c c , .;i r .'6 Al ' A, ,

s. a. ',

b;
have previc=1y baon sucrn in and have g:'/ren my

( *,d p A

O ,

t

4

I
;i .

,

.

i

1
*e

).
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_

[ [- ?
<_%m_ . .

.

h. ., c..){.NN, ilI q{talifications so I can proceed in' behalf of the petition.of
;. . s .

w; . ec. L *a . c.
p:.p t . . -X '2 ' Mr. Glenn .Lau as Docket No. 50-346, in' the raatter of the
M}f-C,y.a.. .- -? '.

.

92 > b 3 i Davis-Besse plant.- -s

. .. v ~

, y ._. , . . - - . .
.

.
'

4 The points that I would like to bring out in a.v-., . _ . , e
;

,
..

: , . .

H " '

testimony, thorofore, relate primarily to the problems regard-5>

m .. , ,

%::1 j .L

.

ing the points raised in the petition which are primarily {
';' c

.r- i

. .! addressed to such questions as the possibility that the4 7 4

. i
.

, ;
,

s o releases of gas unctes will endanger the petitioner, that 6

,

-c .it
. . . . a the exclusion cones both for the variouc zcncs called fore

5.7

, ' f: to by 10 CFR 100 are adequate and that the entiro prchlen of '

U I
Il evaluating the conscquances of an accidental relenae which.

y
.,

' &. - . n [,. are implied in the develepnent of the guidelinas for eizing is

~. ;.

M3[LWm . .~ 33need to be ree: amined and may bo invalid in the light of.

t

hh g 'further ovidence on the effectc of radiation or a given c=cun '
~

RQW ' ,
Wfi ',^ of release on the population in the vcriouc conec curroundingg

c.
o
th| . e $

$ "' the nuclear facility.3c . ;
I

fS. < ,

. , _ <
. c

3 7.. No a, I would like tc, in this matter, 2e0:11 tht.
,

5' 4 g j the evidanca, the thrust of ny tectimony has been, sc far, chcr
.n

cp-
.

-

*

g as a result of the neuly developed information on the g er.tc
E

g a sensitivity of the smbryo and fetus and the yeung inf ant.'

p,

.i
'

1 ij that as a result of this grcwing evidence, that w matt
< .

I|
...

. * * ,

!! also examine th2 cenacquences that thic has for the .T.:ccuicn
.

.,2.
i
d - . . . ..

.-Og J. o2 CCCR* ng on 52. ting c; nuclOar re*:Otors. Th it A s Ic Ell 2-.ns. , -

p
(e. '| In.O Uain .QU Q s".~.* CT. E t b 2 s '.$ *n Chb 3 U*4DI$r.

.

,
* .'

.

,

p| 3h In particular, it is r.qr vicu, after enatining One i
, (f. 8

:- .. . .
...

9 , Q f *

).4, .@; + >
, ,

,
.~

-
8 , *

1,

9',4 ij; [ i>

,<.s -

g %3

/ .'W.s :, ,' . e a v...

gg; 4.
.

.o-- j
, g n ' e' .*'o - ,

"$' T' 5 Y r* - p. , . . , - - . _ , . _ ,
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wg.p.3 n 3

3A@n.x7 mattar of citing ouggestione.cc est forth in TID-14844,3 '

.,

2

. Q ),,,. .
. calculation of distance factors for power reactor sites, Ilarch

,. w;;
''M.. - 3 23, 1962. This document being based on a limit' of 300 rads-,

|
.

.xgg | to the population zone, to the total thyroid given by the4
i , .

,-u
[ E3' 5 rolease of iodine, the lodine release and the thyroid desc

e; ;D
. . . .. y

.

fc<- G being critical in this situation, that the values arrived ;.' !+

!

7 at for the various radii for the inner circle, the nant i. . .

t,' .

i
,-,1 conc, that i.; the exclusionary area, the low population zone8 '

..

9

9 and the population center distance, need to be rocxaau.nec 5

. i
*

. T- 10 and reviced in the lighti of this new information. ~

i

~.
- :

, .

1i In particular, I refer you to my testimony na !
. ..

t sat fort 1' in ican five au submitted by the LIFE Intervanorc> , ,'
.

.12 '
i

s: .u.
W. - ,tw ,

m:;g% . .
13' tha,t our studies for the likely dose required to double the.

:, %. .

;
. '

n. -

Q;%j 14 1.incidence of leukemia, when fresh fission products are '

W$|h . '| '

2. . - 15 0 released and the thyroid doce an a matter of 3 rads, thac wo i
. .~ . .

a l ',' . > t

are dealing there with a doub".ir.g dose of 3 rads ,100 ti.es .-

16 ;,
'

-
.

<

less than the 300 r ds which is regarded as an acceptabla_( 17
e

w r

!
.'

4 18 single cmergency planning dose on the basis of which a !
.:.; . ..w . t.s

C :M * , plant can be decigned. t
-39 i

,

, -

20 Now, assuming for the moment that L1is 3 rad
n., . -

.. .i a

,-
~ ,

.
-

| dose to an' infant thyroid acw appears to result in a dcur, ling
f'

y,
;_.

|} cf the chanco of latkemia and cancer but other effects,
*

22 as ..

3 1

,h- ,n I mantioned, congenital defconc fetal and infant e.cznslity,
;.

1 ;

j then it would appear that ~a de.=ign which calls for a relance,- 24 *

;

G Es under accidental conditions cuch that individuals are exposed fV
. .h ' E

, . 35( L' ' '
'

.o
,

I

:.
-

,
, m

uG $ {f L ..
g

'
'[q,.. 'n .

: .

^#0, _ _.. _ _ _
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'

'

'T 3' I to 300 rada cruld no Itng:;r in the light of prcsont,

_

E 2 scientific evidence be regarded as sufficiently prudent in
, ,

. d If-

3 i order to form the basis for those calculations.- -

- .r. .

'

4 It cecns to mc that in view of the recent eviicnce
.

t ''

~ 5 as set forth here with regard to our knowledge of what !
. ,

:
'

c happened to the :larshall Islanders in a paper entitled !

. .

7 g '' Thyroid IIcopiccia and Late I:ffect of D:posure to Racioanni'/c
,

,. ..i

j Icdino and fallout" in the Journcl of the American I:cdicci3
i

I

9 q Associaticn, dated October 12, 1970, Vclume 214, ;;c. 2,
o
1

10 page 31G, by Robert A. Conard, 2:D , .Grcun I".. Cobync, .3,
i-

e

,, . and :Tatart 'd . Cutou that in vieu of the dese.a..

,
,

set forth on p ge 321 as e::perienced by the :!archalices ,
32 1

0he which leC to bcsh benign thyroid lesions and malignantg, c
..

f' lesions, that in vieu of these doses which I will now cite14 i
' ". c i,

3 ! - these values of 300 rad coneers to bc c::cessive as an15 ~

\;~
,

[ engineering design base for the design of a nucle r plant.3g
.

!!R . CIIARIiOFF: Dr. Sternglasc , pardon me.g

Iir. Chairman, in the absence of tir. Lau I am no:*

,

18 ;

I,

I going to objoct in the sense that I would move that thic witness
19 j

Lq'

not continue with thic material. I would, housvcr, like te'Io q
i'; .

note for the record that Iir. Lau's centention as 'cc under- -21 ij
-

p| stood it was uhether or not tho NIC c.nd the i.pplicant have '
h, I,

,
?!
H

-

3 nrcr.erle conlied the Al'C 3 sitinc- critcria In 10 C3'E Part 100 '

23 . ..

1 *.
1,

and thc referance docm.ent there in OID-l?G M."

d
. , .

. m t
v
'

i

I did noC U n d d rS t r.ll d I D . Lau to bc Challenging the,
S

'!
't

-
e
t

.i i
fa

.
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~?- 1 validity of 10 CFR Part 100 Gnd tha tasti:r.ony so far offered (
-g ,

' ,.~,.,

*t.
- - ' ~ 2 goes to.the question as to whether 10 CFR Part 100 is a '

.t,
-

. -

% ,

'. '. End 913 prudent rule or not. . - '
.

.I
li4

-
gi ,

' '
,

.

-
, f

i,

|
_ 6 ,j

o
I
,

7 i
~

,

f s

s i

9 i

il
li

10 i|
\\
h ,

p,, 3..

I. ',
.

12 i
I

,

=

13 ,

.t.
-

j
,?

'' J.
_ k'

<.}.j, :i
''

15 {
y
h|

'

16 ii
!
i

17

.

13

1'

t

19

20

i
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22 '.
.
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!
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,
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' CHAIRMAN SKALLERUP:
*

e,- --
~

Dr. Sterngla:;m, did you

4- 2 understand the gist of Mr. Charnoff's comment?g ,

3 THE WITNESS: I think I do. I am not an attorney,

4 I'n not absolutely cure that I understand that language..
i

5 My eye was caught by this second paragraph here
3

6 on the second -- the Inst paragraph on the second page, where
s '

7 it said that there may be -- the specifications mmy be meaning '

a less, or obsolete, or subject to being disregarded.
'

.
9 So I happened to interpret this as a possibile.:y t

I
t

10 that not only are the existing guidos possibly micinterpreted. !
'

,

1i under present radiation standards, which is sotathing I ra-

,

12 prepared to argue in any case, but I felt this alsc raised the |
~. .

'
.

13 question of a possibility that this entire document may just, ;,

'*g I
.

t

in the light of the previous testinony, also have to be14 !|

~. < 9 . 4
|- t' -
!

15, reexanined., .

i

15 I am not an attorney, and I can't tell whether or
r

17 not this is admissible, j
-
,-.
i

is CHAIEHAN SKALLERUP: Well, if you have no testinony .-
,

i

to give us relating to the compliance bv the Annlicant with !gg.

l -

t
i 4

to ! sPart 20, and your tentinony continues--and we are prepared !to
! !

t; let you continte-- and it relates solely to th& Validity of '

f
..

22 the Part 20 etcnacrds -- excuse n:e. Part 100, I meant to say, ,

<
,

.

!in I3 10 CPR 100-- ;

1

1

14 TH? '.dI'fMESS : ' lee.
!
>

r5 CHAIWJC7 EKALIERUP: -- that if it re.ar.es to the'
j

- t|
~ .

, _

*
. 4

< +
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-.:.

~- I validity of the Part 100 critaria, it 10 cubj ct to a motion
.s-. ,

- 2 to s trike . And in that event, there is the possibility that

E 3 the testinony would not be considered part of the evidence.*

-

4 THE WI'5!ESS : I will try to separate my testimony
- i

''

5
, b, in such a way that it nay becomo clear which part may be-

ohsubjecttobeingstrickenandwhichpartaddressenitselfto
$

i I,

- 7 what is spelled out here.
|
,

1

9 . CUAIPJtMI SKALLERUP: All right. j
i
l

'0 THE WITNESS: For th? moment lot ma continue on the

to ' line of the subject I wac pursuing with regard to the possibil I

ri ity that the 10 CPR 100 standards may have to be revised, and- ;

12 ! then I will ecme to en end.
}
,,

< u- 13 May I just finich by saying that in thic article
'

i.

f

3' 14 just referred to in the Journal of the Ar.erican Medical i
J -

it -

!

J' is , Association, the doces to the Marshall Islanders, at which

16 [ significant percentagcc of thyroid leciens and malignant
1

17 | lesions occur ranga c3 low as 14 radC cf radioactive iodine ,

" '
is to the thyroid, to typically ac hiah cc 1400, with many of

3:
33 the doses in the range of 55 to a few hundred rads. -

20 | I believe that this evidence is reflected in the '

t

73 recent recort of the National Council for Radiction Protection, i
n ;

||| dated January le, wnich I have in front cf me, page 16,22 ,

*t i

l'} " Radiation Fxposure Conditions f rom Fallout,"1. ! and I read in |.

- 33

li
; f, j paragraph 46,. |

ei
'

I
i I

x, ;5 "Hadiciodine is of special inportance becauce '
,

! 1

;

*

:
- '
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a <

,['. 1 of ita high yic1d officient volatility with ths
_- ..

2 a.ccompanying ease od transport and strong localiza- '

'7f
;f . ,

'

n.Q- . 3 tion within the human body, the thyroid gland, radio-
,

. + 4 iodine nay present a special' problem to children due i

i
- 5 to their small thyroid mass and greater sensitivity." |--a g

.

i
6 In pursuing this line, one would have to say that ifj,

.
-

,

!-
one recniculates the dese, the radii, for instance, for the7 -

f

' ,

a population center distances for a dose 1/10 of what'one had
'

~ ,

. |
9 permitted previously, like 30 rnds to the thyroid or a ten-fold!

.. .

' 1

! reduction, as suggested in the case of pregnant voren working jto-

l
,

J 1: in the TT.C facility, then the rcdii, instead of being closer-

i

12 i to the typical 18 Miles, begin to increase by a factor of '

. :. t.
.

,

u about slichtly under 5 -- bet: ween 80 and' 90 miles.
J.-$:. .s

n(Q B
.:,. --'

14 This raises, then, the possibility which I think-
' *gg+ . -

'

15 needs to be considered and needs to be ennained in the future-
. ,

x ,

is siting -- even in the present citing -- of nuclcar powar f
f

. 17 plants, thct the nearoct cities are than Detroit, Cleveland, '|
'

.

'', 18 Toledo, that they are included in a cono that ought not to-

m .:n
~ ''- ~ contain under present 10 CFR 100 regulations populationsgg

to greater thcn 25,000 people. In other words, the entire
-

gi philosophy of siting would have to be reexamined unlesc ve. y

. 22 major engineering atops can be taken, euch as underground

.h 23 siting, et cetera, cnd coolcut containment of a higher degret

24 than a half percenn .wr 6cy pracznt0.y uced in @.is type of-

- 25 plant, I believe,'and ncet planto of tho "at the present time"

-
e

!

;2:s .: '
,

a
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4w;A , ;l type whera.th3 c;ntainment 10 cllowed to leak a half percent
: Q|.f F - .

_

*

-

'7 % , ,2 a day. 'This, then, would reflect greatly on the siting
t, ;445 'r . '4 /v.o ;

,.w "J q:; w b , ' ' -

J.%,6 . . 3. problem which is cited by Mr. Plum.
. .

: ,-

-QC 4 I would like now to return, and get away from this./ ve
L/h

7 j;- .s part of my testimony, which is subject to question in view of
-

,

c :>: ..--4,

. .,i _ 6 what was just'said, and address myself to the questions that.

*
* 'e:

i
- 7 possibly I did not fully appreciate, namely, that the qusstion,

3 .

_~ _ _ $ is being raised as to the actual safety of the existing regu-
. ,

9 lations, assuning that the 300 rad and the doses to the adult;
,

,

..

to are not challenged.,,,

1
'

q n nven under this condition, nu.ser one, I :could like-

12 to point out the follouing problems:(, ,

.. % !

J~ N.-. e:.b
'

,, , 13. Uumber one, the 300 rad. dose, as opocified in 100 i.-

x. ,- , -

'1
' ;' 10 CFR is not called for for the nost critical member of the

e.. .

~
-

.,j.~|g'p;<14 'a . ,u .p. .

,asys
?,1 ;i is population. Therefore, under present 10 CFR 100, an infant

.

- y:. -

p"c . , .
'

''

is ! vould recaive sonething like 10 times that dose, or 3,000; |s
4

t i
,;x *.
s.- - ,^* ,

- , . -
17 j and under pracent 10 CPR 100, the fetus could receive ac m:ch

|'e i
"

-
is ; as 30,000 rads to the thyrcid fren such a similar ituction, j. ,.

.*w ~. ,
,

' ;7t where the adult only receives 300.- |33
,

'

20 This has been long established. In fact, the fact
'

s -

|

.
Er that the fetus concentrates this was well known hofore this '

1

22 report was formulated, l
i

.h- a Pcfore March of 1952 Dr. Eiconbud and othere had

24 naie neasurenenus and a number of people had made me6uuramentt !.

.- e

.25 on the fetal concentration of thyroid long before ficrch 23,
,

-
.

2 ,
t *

a |" f
,;.3-

. ' - <[5 ma.

~

4 $. s
s.

:6v %-< r r
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5,
4

g 1962 S2 I cont nd that it would c em that tha present :,

'

10 CFR 100, even without any further changes in standarda,2-

t

3 would not provide adequate protection for the most critical>

4 nenbers of Go popmation in 9.e case of an accMent. !
4.~

' r
-

, I would like to address this question 20 follc9:s ,,
. ,

Ito the problen of both ninor cnd ncjor accident.5, rnd their
|
!

!* potential ccncegunnces in t;.e light of that no know.-

7
\

fki

8 I According tc the present, it is t, aid than the .
t

it

l,j low populatien cone distance is t'<:0miles , an?. the pop':le tian*
i

conter is 21 miles, ccoording to the ?Iovember 20, 1970,

,

end 11 a reactor licensing chattr?nt regcrding this reacter.
11 i;.

- ,

O
!I

12 1,-

+ >

* .* '

la ,

:.A

14
ne ..

' ;" -

1

15

16

.

17 |
.

I

18

19

:
20 1

1

II
o

,!
n
I'22.
d

-
V

'
i,e -

-

J g,
e
'l

!

5

|

,p. 25 !
* I

I

i $

i-

il
-

-

|a ,

f

| i
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~vg 2g:s 1--

Now, I hava examined thwo plots in hora, and with-mx' ,
,

(.w
m ;% , 2,

out Lay further detailed-justificat[ ion for making changes that
7,U. ..; L.

Mi - 3- - are due to some unknown engineering design considerations, it1:
'

r4 would appear.that for a reactor of this size, as large as |
,

l
.r/eL.

5
.i.. 2000 megawatt thermal output, the actual zone to the low

. ,

. '. ,

hC population zcne should be such that when one considers the !

"

.
-

,
I,- .

t

population dictance, it would be 24 miles, which in this case?

,
t, -

J 8 ; would clearly involve an area containing cities such is Toledo,~
,
4.

'

9 and would 2ncompcsc a population significantly closer to
'

10 1 million pocplc, which :: believe would not be within the
|

spirit of the existing 10 CFR 100, whose aim is clearly toIt..
. ,

I *

i5- *
12 i limit the total population at risk from either a minor er a *

.

" .. m , 13 major accident.
t
'

y% - j; (r
-

Wfh.
-14 I believe the seriousness of such cn accident under

.. ( "g..' # 1 '
- 15 [ present 10 CFR 100 13 further underestimated ao folicus: >

.

i .

f
.

g 15 As called for now, it only involvac a considera:ica
f

J gl

17 L of the two-hour decs from inhalation expericnced by acmeone who !^

-

'
7- )

- .

is thercafter acsumed to be abic to oither remove thexcalvec
.-

is ;
.
8

'
my ,<x ,

[ from that area in that time, or in the event that comohew the. .f 19 i

i!.
m. ,

t'..

cloud directly pessos him in c' period cf less than that. I20 i
,

d l

u l' cuch a situation might not arise in the case of a~

'

!!- n !

n li period of very lov. vinds and in a period in which hecvy snews .
'

o,.
,, ,

Q
,

-n prevent paople frc:n leaving thic relatively con #ined aroc |,

|
74 where larce r cuntc of snow under et.rtcin ccnditicr.s coulf. in- !

'

2 i
4

"
,

15 deed prcVent cVacuatiCn in checo periods.

., -

*
t'
s

e

/ %- m
* ,. '' ',

*

'

~"
. , _ _ . . . _ _ _ .
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'' So, cven casuming 300 rcda 10 an acceptablo doso,

O c ou
$;^;..; nQV' . 2 in the thyroid,. it would appear that the present siting of this

a
.

4(Jf p . , , . '

y.;.d8'E<'i''3
ys plant in this area close to these regions, which often are

.g
.. .

.<,i ! ~

4 difficult to leave on account of heavy snows and meteorological
p \- ,

k ~.

~ "d 5
'

conditions, that this would not .be within the letter or the -
5v . ,

- , ,* r

a'' spirit of 10 CFR 100. !

%

' U
'

6
i !

'

,

* 1 *
f ; !;ow , the important point about this whole p chien I

t[ s ! is that ne nest realize that at the Ir.oment the releases frem
|

_

g ,,

&

I'

a plants, even in the ca se 'of srtall accident, are by no means !'
.~- ,

. ; io i 'small. Even uupposo ue were permitted 300 rc6c; then, in vicw
,

1. h of everything that we know new to the thyroid, thir would c.?l w|ji

.. i
_

,'
'

in effect, with the best judgmant that we have new, typically12 '' 3

s .n, . .I,
. , .

- ,
. ,w

I a hundredfold increase in leukemia among inf ants at the time j"cp ? 13.:am:n
y~f% 3

. A l% ' 14 in' utero. '

,

% ;p. - - .
-

-

1, g J.;W/ a
.

'

. M., . 15 . , It would seam to rae that a revision of the engiaear--. :
%- .

. ,

^i ' ~ 16 - ing specifications of a plant is needed if an engineering desics8

s n

failure such az the brock of a pipe er the fallina of c. [17 .,_ . .
o,, ,

'

$'.

[ $ g il control rod or the dropping of a fuel assembly, cotill. lead to
.

sm. ..a
. '

V ""
,g the gradual relcaco of dosos of a half-porcent a day of i

r t,

' 'D .
,r.a ,

- whatever escapas through the containment vessel in such ?. t;[_v20 i,

. , .

that individuals nacr the tone of e::clusion would receive f
I

m.. .1 ('4 ;.

4'

22 h 300 rada in a mettar of only tuo hours. I

y
-

,g d It does not r,en to be a kind of acceptabic |
-

a.

j engineering design to have c 6esign that would be -- thLt vouldi
,

;;
-

41
.

,.

p
* b [d bbne2e a b e4 .e. b e a ., uS nOW he IMial.d9dg to

-
t_ .

y . t,.

$r1
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M. w.m.J '
r 1, cc a csrious health of fact on tha individuals and, therefore,

.

~ L V .5 , - ' ' '-

.; %. 4..2 c2 would call for a revision of the specifications on the releases
A fN.h * *

.

Yh d. .J. g( to be permitted, in view of, if one cannet change the location..

3:
-4 v

. s ', < ., ..

?.-(... _ '4 h of the plant -- ~

-[]f;,y _ 5 In other words, the argument is simply es fellows:
_. s-

,f2 Y s We have had growing evidence that thert- are critical .
;

, . ,
*
,~ 7 mambers of the society who night be exposed. We havo had

,

;

c increasing evidence that there are concentration ef fects like.<. ,
,

v ,

9; iodine in the thyroid that arc serious and can lead tc acth
.

,

f ,'m

, ~.z ; to O rumors, benign and others. i
4

-

%

11 We new, therofere, sea if ae want to h:ve rearter=.. ,

. .

12 located still at thcsc cicsc distances uhich r.com to bc: g. ,
. .,

u.

p%[iej 'W; .. . ,. ' 12 belou those originally visuclined; then wer must deraonstrats
,

,

Mr-4i,.p[ 14 ' far greater engineering capability of limiting the cenceque.ncas|
-

i - ,

3
e %e_ .

'

m
. ,

g i[N "c-
g. >

15 of even a fairly serious accident.,..

. .. u ,

;?,,

- d. is I am not talking about c. Insjor c>:plosion or a
.

.
.

,

' I

-, .

najor boiler explosion or anything of this sort. I cn tc.lking-u,

,

i -< , .

'; X' ig about the kind of engineering accidents spelled cut in the ,

' . .

. 1. %
'

,39 Safety Analysis Poport, such as the breaking of a pipe or '

*r
A

.

p.o the dropping of a fuel cell assembly.i

i *

|I
I believa in the light thct ue now kncu and the

.
21.

.

, ,
' i possibilitics that vc have these serious Sefects, c half-parcent22

t
!!

U relecsc ratt from the concaintc.ent vessel is no lenger an
'

w
,.

24 .| acceptable releans rato any more than the largc ;1 crna._ ree.secee'

.

; ,

: 4 - 25 ciscussed undar 10 CFR 2 0, if, for instanca these emissions ;
., i

. .s.

4

(

'.
.

r)'z' . 1 .' -
|

_

'

,
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s .E M, +-9 , , -

w
s ,
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'l

. .
cra indeed corrolctcd with tha changa in infant mortality as I. . ._

2 we believe,'and this, then is the substance of the argument

.;;- :. [' 1 3 that I believe needs to be re-e:tamined.
I

| CFAIFl-!AN SKALLERUP : Thank you.4
.

*

'
5 The tirne has come for crocs-e:". amine. tion.

6 MR. CHAPliOFF : Let ne start cut at the cutset: I

-

; am not going to cross-exnmine Dr. Sterng.

7 :.aO S on ,Denau CI n .
., .- ..

1 D; ,

4 4

i
'

a testimony for Mr. Lau. I believe it cores back to the came
*
.

| " hot soup'' and none of it really is with regard to Mr. L2.u's !
9

s .
.

10 ; ccatsntions. I
I i

.

|
t| .!y questionc now will b's addressed to Dr. S tar::gl an t*

.. -

,

[ in connection with his .tsstinony this morning en behalf cf
|

12.

'

13 LIFE. .

( ,
' ' ^

,,
. 14 DR. JCRDA'f: The Chairman asked if I agreed 100 jx :d: 1.

;
''

ts percent wit'a your statomant, and I scid it could be argued, and !'

.
~

so we thouc,ht it would be good to get into the record :1d perhaph16

17 it is senathing thet chould be argued wacn we have a chance *'
4

' h . '

: for councel en behalf cf Mr. Lau. |

,

18

'

MR. CHARNOFF: Ic it clear that Mrs. Gleicher isig
-

t.,,'

go not acting on bar.alf cf Mr. Lau?
,

't'

.
a1 1 MRI. BLEICHER: I will :nke a statement '. tith it -

i

.

I respect to thit. I

a ',,

n
t'

|<

- ,: '

k'- 23 1; I a'a n ct rctroscnting Mr. Lau.
!!

.
li )
"

e4 p m. .. c . r . m. . n . .. u, u . .C . . . . . e.a O . 4,.3 g. ,. . . .. . . ,

-
- .z. .

,, . . . . .
v . .u .

.

!

hCOiG I Cm lot E.Sking for Striking Of th9 tOStimOny.16 I

.

j
. ,.

.

.

k
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I HR. ENGELilARDTe Mr. Chairman, m y I cuggest an

- 2 approach?

l
'l 3 11ay we cross-examino Dr. Steringlass with regard to >

J (
8'a

-

1
- 4 his testimony on behalf of Mr. Lau and then r.avbe have an i

\.}
^ '

5 ' opportunity to ravic'..' the transcript of this proceeding to
>

6 make sure it relates to this insuc and then at that stace, may
.

'

| '
,

7 I we have an cpportunity, if appropriate, to rove fcr cert.in
1

i
-!

a secticas of that testincny to be atricken from the rec.ard
b

9 ; with regard to this n.atter that we fc 21 is outside the score sf
s

11e Mr. Lau's contentionc.

{ Ci!I.Im2.N FE.:.1LEEUP : Let' c hc.ve a bench conle_ .o. ,33..

I.

!ENDfl2 12 (Discussion off the record.)'

.-}. 13

. .

-4. 14
f,f; T ' , '.

-

_ |
..

. 15 .i '. I

il

is 'lk
it

!

17
.

h

'18
l

|~

19 !
e
4

20 L
a

1

If

21 [..

'l
4, iem
j e

s'
t'

5-

. -
es q a4. p

.

24 .; |.
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,

'
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fh3,fkW,&? *?f? j.a D. 'Y *^= IAIA' ' = ~~
,
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;- |W |1m n ^

T d:.g[i k... s
, ;

..
- . . . vp.

h [PhIS f .
CUAIICIAN SKALLERUP: .,Will the hearing come to

-s,w%,n, , n
; 9

.

.

. xs.. ,g. order?
.

e ,
,

.

.
.

+ ,

e u d. , n. , , , .
y .-

fpfj a@~t; 3. [. , ,

-~

d ,As a consequence of the conference it is agreed-
. - - . ., .,

=.:;
. , i , ' . t. hat Ilr. Cha:.hoff will coracaca cross-exenination of Dr.

p
i

r

. 7%_ L
w,

' ,. - - -)N , 1 ;
..u. s. F, . 3

5 Sternglass with recpcet to the testimony provided thic morning
.e.c . 3 .i

-u s .a
".i - 6

'

n bchalf of LIFE.-

,
a i

, -

. XXX C*iOS S-EXIJOIWATION7 ,

i~

6 BY IIR. CHARM 0FP:,. ,.

. ' . - *
,,

~ ~

9 Q T.r. Sternglacs, this mornine. vou characterized the. . . ., .

:;- !
~.

.

7"r ; - got data you presented on bahalf of LIFE and I believe t'.e unrds;

.

2 ... ,

' '

were "As a nossible stc istical cssociation but not nrcef Of, ..
11 -

4 u.
- f =

g n caucation of relatienchip betuecn infant norta'.ity and iv
< 3..,'
:Aar- ,

, Tbi
,: Q v

. ' doses of radiation;" is that correct?
,n .13

%p-.<,.A -,

.~mr,- , .

- lg, .,ci 7 . 3,r
- - MP3. BLEICHDn: Excuse ne. We cannot afford to

m ,g.,, g,. . S-
-

_

-

_

+
.. ~

C ' '' ~ have h coor of the transcript. I have no wav cf knowing--- . 15 .1 -- -

m ~
, I,

-
-

f| . whether 'the words he is quoting are cor roet words er not., , , _ gg

y,+.

g !Iny ve borrow a copy?
-m
" . . CHAIR'4A11 S!1LI,ERUP: Yes.

IG
rA;s%1e'g% ,i HRS. 3LEICHEn: What page wera you referring tc?

-

g
, , ;y , . .- .

!,

- < UR. CIIARHOFF: I didn't have bcnofit of the20 y- - ' ,

-

;1
.

transcript uhon I de.veloped these questions either.-

-21 ,

. ~, ,

.

[j. . .Let to ask Dr. Sternglass if the Lacic d'rif b of4 _ . ,
. a.,

s. u

* # ** U " # 'O "" '9- 23
..
ft

,, - ! demonstrated o pcnaitic stttistical associncion nctreen. . '...
'

s s l
1

g- %

25 - infant ortrlity Gnd low 0030s of radi.atiCn but you arc not

- d< " -

*

,

1n ,

4.,. 4

4- e g

Y | ). -

L _

,..,,A, f ,
*

. . - m. -a

y}# -|v | A.s 61 '
;

*
..

,
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,ty; M ;': % e.:qm n... - *:~. '- 4;' y% ' ~
1415..2 . 'a .

* ,'>;u ia - +, . , ,

, y , q p, 4
..,.~ %ap<;y < , , -

,:.;

VpJ"/g. -m p s? claining thic was proof of causatien between low doces of
~

~;
.t

u G;;v . , - ::~ -
-

I. .
.

l je
- # 2'c,>~r ' l'~ radiation and infant. mortality?.

,,g. . . J ;.1 - j. '

.

3M;'d;j.f. 3 - TID 3 WITNESS:: Tho kind of data that I sulmitted
y.,.,a,

.

,

''f' 4 'and which cxists in all this type of -- in these kinds of~ h ,,' '

.i- ^ 5 cases --- can never be regarded as 100 percent proof of
. w. , . - .

.. ,,

j causation, but can only be regarded as a probaliility that the'
,

;
- -

j
i hypothesis is correct, that there may well be a causal j

,

.

t.

relationship and all one can do is incroacc the probcbility 6
. :.-

a .t
'

-. r
IT |Uw . . '
s

p. ,
g of that hypothecis.

-

. v ., . 1
fi ~ ' 33 t DY 112. C11ADNC2F:
.' ;

i

33 0 I think una: is right and I just wanted to be,.
,

. - .

sure of what you vera saying. I
t

- 12

) jkic. . . In this connection, and I am certainly not a .!"
_

33
,,,-2'#, . *

{

-

.jf,[j j( g .; statistician
< air .

or physicist, but I would like to call your j
e,CL,Q p>N,

,
,

w
,

SWI
_w- - g attention to figure 1 of LIFE Exhibit 2, I think that is the |

~ g,r- -

_
9'-

,

;

:'

docuncut entitled " Infant liortality cnd nuclear Pcuer3 .- :
>

}
1

g Generation," dated October 18, 1970.
,

- ' ' ' . -
,

'( ,
,

3g Do you have that chart?
}3....

,
: A Figure 2?

|
*

g
. . . , e") | C Figure 1, Enhibit 2.og

ig 'A Is that entitled " Infant r.ortality rates per 1000
|

,

-

.vr.,
,'_ live births for Illinoic and New York"? ;-

,,
a .

, ,
i
*

. O-..- O -
.

nc.
!

,

,~ ,

|
.

I! Are ne lochinc at the scrz decer.cnt, ncac1" " Infant f.r ,. y - -
g

}
I!crtality and Hucler Power Canoration," dat d October 18, 19707-

. . , .,. q,.

. ,, . . [. . _ . eIE. ,

g.
'

x
,

,g. .

p.

# . ..
y . , . .

,
*

.

* ,h'.*
.. p

%'. 2 4 6 9 .
.

. .m.w . L; r . -g 4. v . s -

_
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1 A Yza, I am, and ycu ackcd me to look at figura 17-
_

,

^

2- Q Yes.,

,

3 A Uell, it may be mixed up. Can we straighten this..

.

4 out? !
,

. :
1

~

5 Q I would hope so.
.

6 (Counsel and witness confor.) '
,

. .

! 1

||!
; M IE. CIIAFliOFF: !7

/
|g.

. | Q Piguro 1 has on ir curvcs related to infant nortality.3.,

: >

] in Illinois and ::ew York, It also has & curve showing i9,

1

Ito Dresden radioactive gas discharge; is that correct? ;

i

! A That is correct.33,.

.

Q Now, as I said, I a:n not a ctatistician but12 ,
,

13 is it true looking at thic chart that the peak for infant '

, . . .
,

,
" #

x ,34 mortality in Illinois precedes the peak of the Dresden
.v :. '

'. radioactivo gas disdharge?- '
15 | '

>

| A I a:t afraid it is not ccrr:ct. Mhen you look anycin3,3

|
| Very carefully you will find that there is a declining bass,7

,

Ii line --,13
|
.

~gi i O Would you just tell ne when the peak is Scfinadg

or what year the peak is defined for on that chart for infcr.t
#

-

,' mortality in Illincis in torus of time of the year., the<1
,

i .

e i
t

] highest peak point? !, , .
ts ,

,
t ,

' -

.E. j A Okay..: .,- ~ .

4

O h"n:.-n c ccrrcletic.- ir carricC cut . the refarene? j

.

,,
c,

9 ff

a
1

U line is not a hericontal line. Por a horicental base line, ;,-
o i

| |
)

.

.

, |i

.
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w& s .wc> .z , "
-
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. 1417. .-.. 's

t .- .. t.
-

m
.., .

tw& _. 4-
.

,1
*

s. d'.ic:f.' , "", 1 the pe'ak would cccur in 1965. Far a d:clining baco lino th2
*

,q:

Y, 7 3 , . >X.' 2' peak _ occurs in '66. This is a subtle difference which I an
,.

,

.
' . *

. _ ,/ ** [L' '

*, 'al afraid may well escapo someone not trained in mathematical
. ' .

.

. i,' -

c a. +
~.

'' ~

or statistical analysis.
~

. ,x
m. . 4

:( )1v-
m, 5 Now, we have carried out the same analyses and#.

. . . . . ~ , .
.#p

Mc N~ I have with mc a ecpy of a curve for the State of Ohio where6
.

. ; we have done this subtraction from the 6eclining base lins and,
.

~

there indeed the peak of emission occurs at the same tir.e --,-
,3

.

. , iJ ,
. ~ , - that is the peak in infant mortality occurs one year later. 9

.

. to because it refers to a declining base line. [
t

'{ [ Q The chart itccif doesn't say that in those terms,;y.. .

!. .
'

cd.. 3 a,. i does it? If I claread the chart, as I said I am not s f,g. ,.
1 y '. .

Jp!se:.7,.. - 33H statistician, I simply compared the peak and the peah !u.
" .17 g

'

.

'

OR
(dy.s$' ' .14 Point I note for Illincis exceeds the peak, but if I cm !

'

;4.fg
"T ~ |

,
15 nisreading it why don't we go on? '

f . . ,
' ~

. .
-

5
., 16 A Yes. '

r
-

.,
'

gy 0 With respect to the Illinois infant mortality j
r

' [' , figures, did you inquire as to the specific causes of the |
*

g ,

#
.

C %.J / '^ infant mortality or did you use gross infant mortality data? 6''

~
g ;

g I certcinly did excmine the questien cf theA
,

, i

7 causes of infant mortality and examined it in some dotcil as 5',,,
'

-

i, reported by the of#i~4*' TT'incie Vital Statistice which was,-

'22
I

t '

., g sont to na bv c stc.tisticien et the Illinois capart=cnt of;x .,

., ,
-

.

1

: 1:e alth. (. . .
.. a

,, w
j ,

'
O Jee you nware that there was an cutbreak ofp 3 ,O

:,

~~ )
\ e

_

4
.'y..

, ..

| L. _

''

F e

*%,_ .
-

, N, , j''s.



-
1

-

1418ht[$) Na/ [ yw' ' # ['
'

[, ' - I
.

-..
*

u
wn;; ; ' , v- - -

$ @ [ h,1 ' rubella ~and rubiola in Illinois during 1963 and 1965 or~

4.jc +
. -u,:m .

.

.
-

+

@f V9 i .through 1965 and also during.1957 and 1953 which pre' ceded
"

,
- 3- ., _

y

d.;[,. . . t ,
u

j.,

[ 3' ..i, .Dresden startup, both of which outbreaks were associated witht

~;;> a; . -

"jf3 - 'Q interruptiona in the long torn declining infant raortality rate
. /,gp x

.

-

gh k . .

-

in Illinois? I5
,

,,w p 7 .

>

5_ _'9 . - - A Yes, I have boon-rnde aware of this and it in no-
.

-

- .- - c
.

. -
.

t

.
_ 7 | Gay Centradicts my findings, since the nature of the ceuco

.
..*

1 I ,'
I,7'; 3 of death is a declino in ability to resist infections, non

!
e

:. n. . *

' //ds'.h .
4 9,

any gross changes of congenital defecto cr leukemic and7 9.. ., 2
,

. s . t '

L.g cancer --,

.#. -

'l'
.

, O, ' 11R. CHARNOFF; lir. Chairnan, could wo have the3 s. 31 .

cross proceed directly with our responses to the ;ucation?; g
.

5 :, Q%n5'',
'

|p
t..s g, , 13-_ THE WITHESS:

,.ms.e. . ,
The answer is I am aware of it and it

M3h" in_no way centradicts Icy findings.[c=ivp;W-
-

y '

1xp@tpri.%ff-pg ' - .15 - 3Y FR. CHAR"OFF: ,

y;;g <
"PT

t o, - O In responding to Dr. Winters'guestions with recpoc:
.

- .-..
-

+ L '' <
'' '

to the now ' fork data and the Indian Point reactor, is thsg

i Indian Point reactor for which you gave the release dattg
18+ < >

,
I-

< 594 ? - I- and pressurized water reactor?3-

13 .I
||,:

1
' A.

EO- 1
- An indicated in --

'

i
0

0 All you have to do is answer uhether it van
. .
.s ,

'l ! pracsurized wa'ar reactor or boiling water reactor?a 12 : Therc,

:

1; are short Ners tu anwer gnaations, I a:a su:ce..O. .g
~-. -

.;
,

,

1 II"S . 212IC: Inn: I think that you owe Dr. E- Ornglcs a |
, . ,

,
.;

3
,

4

, ,, i; the courtesy of giving him an opportunity to try to answer'

-@. -
.- .

. '.;
. -

. ,

..

f
_

. f-
, .

.g ,

%
.. ==



7 -yb ' it;2yge;C '.W'im , v, jW^ *Lc jM , M;- ;.;; ; ; a .D G ' ^~ +'
p W I -301W*6 ~* ' m** %y c n ",W" - v- - .'yj,giw. .e. *;%

' " * * * ^^ ''-
'- ~< -

- . -

g.
.

v %,y% g e g,, cg o ... .-

o, 7.. - ..

- ;; -,

e e- .~.- .

m1: y ur questions.- I thi.nk ho ham indiented that hs.is cinceroly., v ..A_.. , , .
. .

.

.
.

'

,_

If he is going to cite the course of-, . - ,,;;, i ,'gi
-m +

. :yqg .

2- . attempting to do so..
m>.m.v,

' 3 ,his information', I think there is no harm in that .
x - .-

1 ,
.ey .

-,
.. . .

jpj,7 y;
-

.

.j,, o 3 ., -
. . IIe wants

(. g.:a : .

V2 ~ 4 to give you good information on how he answerad.
.f )

~ |
. -

|
a'j

'

5 CHAIKIAN SKALLERUP: I,will ash the Re~norter toh s
a.w __

.
.

grg . -

[} {il,
~

6 repeat tho question.
. .

j
. ... -

t.,, f ' ' (The Repertor read the question as request 0d.) ~-7, 4
.

.. .
!,s:

. ,
.

4:z . : 3 TIIE WITNESS: To the host of my knowleugo, ycc. !

~y%r. .: y-.
. -

., n.,
;~ .

. . . . - ', 9 BY Iin. CHART 10FF: '
.. ;

'

to Q I csked whether it is a PUR or BWn; is the ansvor. - -

J
.

-
,, .

yes?
'

i

; 11
- .y

12 The answer is yes, it is a pressurized vetor reactor,A' ' . ' , ,
.

.

"

w .-
m --

(.

QQrx.t j
Q Is the Dresden plant a boiling water reactor or.. 33 a

e s v . m. . *- r _ ,i

(
f.p.."w. rs

I,.

35. :

,, s A. v x _ . i
'

prescurized water reactor?
. Igtsum

fr h ^

\ .s - '
'';

G N -! ' 15
, [|

It is listed cs a boiling water reactor.A
t,..m._. .-*.

]l,,j - g Q In the Davis 130sse picnt a prescurized water reacbcb
#-

, . ;
- ,_E; [[f -

37 | cr a boiling water rocctor?
,

,
. -

y .,'c
' ' '

A It is a crossurized vator reactor.
-

Is -
..

-

m u. .

r

~p,yg ? ,^ , . is Q ~Thank you.
.-c. 1.,

Did vou vecterdav, Dr. STernglass, scv that a2 .

20. || - - *

.,

is

u. fcetor -- that the enissions chould be reduced hv at least. ,

ag ;;.-n -

2. : ._. g' , -

| c factor of 1,000 to be c.afe, based upon the Dresden situctica?
.. 2. .,

I:
6

y li I cu r2fe ring to page 1305 cf the trcarcript?' "
.,

.. . ,
.

- t

. d. *9 .
IIR?. . 3LEICETR: Are you crc:c-r:cnining hin cn the..

_f
'

s
t I

testimony he has presented today?
{

,
. ;5

;v. . i
3 ?. y f ; ;

,, 3

o s:
1g ,

4 . | ^ *,
*

. f *
y

' . . '
I

|.v. .'

8'1 .,4*. .x ;r.

1
.

.
' \ g

we w/ _ ,~<
! q _( m ,,s.-.:

. , _ , . -,
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;. I liR. CHAR 13OFF Ym, I am providing a basis for
'

.-

2 the relati'onship of the discussion held this norning on boiling'
,

-

, ' . , 3 water reactors and pressurized'uater reactors.
!

4 IIRS. BLEICHER: I am not sure what he said y N terday:
>

'

'

in relation to another contention should be brought up5

\
,

at this point.
' 6 a '

h
7 IIR. CHArdIGFI': I don't think it was in relcticn tcc

another contention so much as what he said today and whatc

'I
h I am tr2"ing to establish is that vesterday afternoon in, a s~

;!

i

to ! discussing the Drasden situation Dr. Sterncliars callc-d for a,

l'

|'
it

1,000-201d redt:ti:n from the Dresden data and whati3 sm,,

i trying to estchlish ic thct pressurized water reacter hercn
'

'

33 i releases that are lo'.ecr by at least 1,000 from boiling sister
,i..

pb [
f| reactors and in characteriring Dr. Sternglass' testiLony.

-

34

d,,. r

15 ,' !!2S . IiLCICHE2: I don't think there is an."
is i necescity for you to go into that c.rgunent.b

ti
,I.

i; y : '2. . GJ210F7 : It is very difficul to s c;- .d ch

la j. of Dr. Uternglass' sLatements relate to one.

ccntentica or..
i
,

. n ,' ancther since nbiy have the scae thread throughout..

12
i,

.I'
to I. CHAI?.".MI SHALLEnt1P : I would enink .:.1 a.c amman.erial
-

P
la

when and unero Dr. StcInglasc nadC 'che ctatement. If he made
,-1
!i
"

,2 - it in a publicatica or durinc tha course of a-

< ,
- cncech, ust -

r
.3 cught to bo *'n ceh r. yte.ctier. about it .x,d cca an uricuer

""

f
, . and than cor.nc a ..n uith anauhor stator.mnt...% , -

e

e r. . "H2 E7_'MECC: Ac 1 recall, tc the beat of my'

. !!
v
i; '

fh f

't
-

!!
h

.

-

-
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), . % .'

-

I_. q . - knowledgD, I callcd fur at laast n factor of 1,000 times
.

2' reduction in gas releases and I did not specify the particular -
e

! lycar in which I referred to it beccune there were large |
3 i

,,

, t ,

!'

differences between omissicas fren Dresden in 1961 say to 1969.-4,

.
.

a

{ A thousandfold may be the very minimum that onc j5
,

:
,

!'

'

could possibly accept as a safety measure but I believe rore6 ,

7 ic possible cc.d decireable..
..

I '

8 i Cli1IFJGli SI'IJ.,LI:IniP : 2crdon this cno additional
1

e i

. . 9
, 2.n t e r .)cction.

. .

,
,

to Ir You have a page numbar could you give it to

.
., ! us so we .'ill be cure Mrs . I?leicher *.'.&3 2 copy of tha.

ay

u transcrip:?i

I. .

It'
B

-

33 i 14R. CliARNOPF: 'les, page 1305..

,,

- ..
: m
5

.y . ' 34 TIIE WITNE3S: Thani: you.-
.

t,
, . w.

. , ,ce s - |p, ea
'

4 s s-L.,, . . Chu .,. .nr.,p :- '

15 l- 'a u.~
0

.

i'

- 16 O "'ha basic discussion begins on line 3 cad gc-:.
'

4

- n )1 virtually to the end of the page?
le . , .*

ti ; i3 S .gg

.m -'
-

O Did you there say, Dr. Sternglass "Firn; a: 111,";
1 o, t.),

a

y in loching a: lina 3, "te, in er mining the Dresden situc.ccng t
h
4 and the cinuacion et the Sic I'.o c h t>l a n t , and at the ../S .7'..;r:,,,) s

>
.

i.

d in Usu York, we find that ne re.:. case ?.s ca tac arcar a#
'

-
.-

0'
a. L .

~

$6

I *e $ ga g -w-
;. .wa wn ,,....,,.L.,O s ,.nn.. 1,. J, . , , . ,J u . .'. c .I . . r r.' L. r . .g y

, ,5 , , , . , ,j , , , p,, ,, , ,, q , ,

.. . . r: _. . . . .
?m 3p

t s . w. k. .mes, gq . ,-
, - 6--

_

U

th0 S c Ch a?'.t"G C !.n .nf C": 5 LP;L ,.: .'..h; 223 in CC~GOt 0 C 1. c ;. ._ c, L;g . . ,

o u

Caucail* /elatGd, then OnO U0ald hr/c OC reduce those e.f''GOSI, _ .q- i, l
1,:s .

b.
t -

' s

t; '

||
41

~

\



, ,. --

gg.aty: % -
1422.n L; : .C | -

,

.

>
,

cv
.u .. . .

.'; 1 by ct l'; at tha off;ct of 100, ct 1rast, to nst hnva detectablc
s -

I~'

-
. ,

2 effects on infant mortality.

4 a 1 "I would say a factor of 1000 is not only necessary, ,. ,

,

'

j but feasible in view of the f act that equipment exists for4
.

'

s trapping these gases to such a degree.
.

"So this factor of 1000 has the origin in the6 ;
i
t

7j assumption -- the conservative Public Health assumption --
.
t-

a that these changos freund in all these different plants nay

9 indeed be causally related to those releases, so that we

to should reduce our emissions by at least that much in order ;..

:

to be safe; and say that even if Dr. Sternglass is wrong, !
,,,

.

12 but maybe he is right, then if we have a thousand-fold -

' .
1 I

", , 33 { reduction we can sleep reasonably well at night because we !

_^ .t '. -- \
i

'i y , may be all right in 'not being able- to detect any further 5
,

s. g e. ,

t ;~ chinges in infant mortality.'15
i
i<

Did I read that corrcatly?
'

16 f

.
f

,

A I believe vou did. ;
, 97

I,' !,

'

-
- 0 Thank you,ta

iNow, you referred yesterdqt and this morning, .g
;

} Doctor, to a document entitled " Radioactive Waste Discharge.s !g
u ,

l to the Environment from Wuclear Poucr l'acilities," DJUI/ DER I
21

|
i

.

| 70-2, which has a Tablo S on pags 15. It shows annual ganecus!.,
u .

,
1 i'

vects dischcrgs from 2','n, nacely, prcasurized water reactor i I,.

.
<,-

q ;

I

i End boiling wster reactor?,,
&, ,

. 4 :

r I
A lhat is correct. I aavo it in iront cf me. -,rh 25

k2) ! l
. ; \

l

.| i

1
|

.

|
r. .
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'I Q Would ysu cny by examining that table that the
c ,

2 gaseous releases from pressuri cd water reactors are a

S 3 .i factor of at least 1,000 loss than the releases frcm the
i
.

4 boiling water reacter? i
~

5 A I wish it woro true. There are many years when,
|

- i
I6 for instancai the Bi- Rock Pcint emitted only as typically,w t
,

lika for instance 1902 and '63, a boiling water rcr.ctor cccintinc7
...
n -

i
s '|i 25.G curies in -- !

-

6' :

.
Q Was that the startcp year, Dr. Sternglass? i

9

l

! A I au scrry, just a cecond.
.

- to
.

.

t, I an saying that boiling water reactors under..

a

Ilny certain conditions can enit very low levels of radiation ad
i .

-

13 indeed sor.etimes as little 20 25 curies per year.' '
.

14 How, there have been times when the difference isa.
ak_.

- I

'

L15 as unch as 100 millica tinss and there crc scactines when
:
i
'

the diffsrence ir ac nuch cs c factor of just barely 2.te '

,

p ! Q '.?ar vour data that we wsre tclhinc; about yesterdcv.
. ,

,
.*

.

i
*

related and based uncn the relcuses in '62 or '63 befors dig3g L r
t

. | '

19 Tock was even a tower er uere you talking about Bic Rock!
i ;-

i.i e

l' and Drooden in tarns cf the list hcif of the decada when the.. n1. - .t
i,

q i;
'

'

y; releases charc cs r,hc.m on thet table begin at 132,000
,

.

* ,- ;: curies, 735,000 curies , 204,0 0t' curica and 222,000 curies? '

p :

!i
'

?. I find tha: .-ith tha ctatistics rvailable in that.- p- t

!' ;

U area it it onl. nscib2.s c ce:- c_ ear ef fcets Scrinc cnay
, e

f-

ig- g perica when the Isic uca unre as high ac they were in '65
|

: '

N, |
f ,

! I
th I

| t
ur 0

.

%
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.

1 to '69., - _ . -;
,

,

_. .

"

2 '

Q That is the period, Doctor, that you were. .

, 7, 3
'

examining and you would ask fer, on page 1305, a reduction or
_

t i
<

l
'

these figures bv a facter of 1,000 so that .you ma.v. sleep veil4 ,

.
.

i,

i. 1

-t .

5 il at night; isn't that correct?
|

'

I
-

-

3 A Yes, but the proacnt reactor here is scheduled '

~

l

7; to cmit 27,00 which is hardly a thousand times less tnan
,

a jj 132,000, i

,

9i O Doctor, first of all, the reactor you are rcfarringi

in j to, the 27,000 curies is haced upon certain maxinumi

!!

acan=ptionc and you would have to comparc chose asctunptions11 j...

I:

with the aaxintml atcumptions for theee othe: plants.12
!

A 33 But let us talk about the practical actual-

fvi experionce of PWRs, pressurized water reactors vorcus boilingf 7 - 34 ;
,,

''E ..

* *'
.

,

15 j water reactors. Would you say that based upon the
II

h| experienco shown in that chcrt that prescurizad water1
3 ;,

reactors relecced gaseous wastes by a factor of a thecacC ,,7
,

'

when they are cparating, less than the gaseous rolares.'

la
-

,

from boiling water reactors when they are operating?, ,

- 19 !
li..
,! A Nct at: sll tines.,0 h

O Uell, I will let the Daard o ne the judguent,ic
ti

9 as to whether ycu are correct er not.22 !!
. 'l

y
L, . - A ,.< a ,, S L.. L .~7,,m,,..::/ : cen't t,n ;..nz: that t c. h.e r, ac
, .s , ,y 3 ..a. . t7 _

l

been produceci ac r.n exErit, :.c.2 it?. . ,

u. ,

..
-

,

0 11R. C;Ihri!GT:T : In iacument DIE!/I;ER 70-27, , .

W. ~> ul ,

.

i

i

,
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,,g 4 . . . . , , . , . - -

~ . . .

.1 CIIAIIU!AN SIUd1ERUPs NJ. Dr. Sternglas3 referrzd. ' ' ,1 2. ..
-

't

2- to it but I don't believe it was an exhibit.
. b, .

. }
-

,

- -
w .

3'. ', ; IIR. CIIARUOFF: I am sorry, we will nahe copies of,.

,
4 ;. 't

'
- - 4 this document available to the Doard as an exhibit when we -

.h - _ i
'

5 present rebuttal testinony. !
'

s
,

, .

Il .

End #13 6 I C.11AIIUan SKAILERUP: Thank you. i
s

7
. .:

!
8 |

i .

j!a 9
. ,.

10

i
t

11 i..

!

12 !
.

I

b T'~

. . :I

gij ~ '14
'

,

'. %|;;;!7'
. a. s . ,

*

15
*

>

r '

'*E.-
, 1G

-

*^- 17
f.
;'

.
-

r
s. 'r , |

19 ll^*'

li
e
lI

20 ::
, ii.

~

2: u
- 11

i:

,

*

16

!!
'

24
I!a
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'

O Do you h::ve a copy of thic morning'o teatimony,
,

<

2 Dr. Sternglass?
__ -

,

''
3 MRS. BLEICHER: Yes, I think we do. Going back to,

*
.

,
what we were discucsing, did you say you would want to produce4

'

5 that as an es:hibit?

|
S MR. CHARNOPF: I said we could do that when we offer

'
,

i !
i t

| rebuttal testimony, and copies will be made availsble to you. '

7
.

I
! '

e aU Tl MR. CHABNOFF: '

i ,

o Q Dr. Sterngless, referring to the bottom of 1342 |j
,
i

. 10 [ and the top of 1343, you were referring there to an article ;
d<

,

,
;

'j by Dr. Alice Stewart, and you say,-
11

,

i

12 ". . involving her review of some 19 million
|

.

> a,

V' '4-X '
13 children . ."J . , .

|

d; /
'

14
' do you recall where I am?

61:%;v !6.ip " '-

* A Yes, I do see it. !15 ;,

"
i

! -

16 ; O Was this ti.e paper that was produced in the dLancet"
.

+
1

1
57 en June 6, 1970? '

l
. , i

ra | A I believe in the Lancet on June 6 or 7, 1970, |
-

.. . j i
* -

tg ; right. i

ti ;i

e i.,

20 !j Q May I read a sentence to you under the topic titled ,

I;

N " Method?" |-
21

if i
e i

[ "This inquiry was based on 15,298 children who i12

- . a ,|'!
l !

were born between 19.".3 and 1965. " ,
!

I
.

i !

24 f A Let ne clarify that, may I?, ,

p. ?5 It is a l'ittle complicated, again, a statistical !
l

i

J

i

l!

'

.
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,l'- : 3' cn;;;ti n. Tha 13,000 cr 15,000 number rafGra to the number of, , . ...

;.

2 louhenia and cancer cases that actually developed. The 19. ,

'

3-) nillion children refers to the total' number born during this
''.

.

'
,

4 period, which was roughly 100,000 developed cancer. !
,

,
t

*Or,w
5

So there is no conflict between those two nunbers.
i.

6_ O Thank you.
-

r

7 May I also ask you, kocping the paga cpan, to waner
1.

h 1343, would you else turn to page 1269 of yesterday's trans-S

l'
'

9 cript?
,

*

d A Yes.
t

- 10
i'

b'|l n11 Do you have that pag ~e?.

|;
.,

, . :2 A Yes, I do.

,- 13 Q On page 12G9 did we diacuss there your ascertion
~

.

.

.. hm - that for plants such as this, that it called for an cnposure24
,:
s v , .

" '? 15 of about 5 nillirado ner year from exts:nal gs*elas and cases
t
'

' ' to the average person in the nopulation?16

j'[ A 'fes , I 092 inat Otattnant.I?
d

,

-

1e O New, Dr. Stewart'c data, cc interpreted in you,

|suggeststhatat least for the carly fetus -- I am looking on
~ '

19

1
-

t page 1343 -- for the early fetus, presunably 5:e are talkincr20
,

aboct the first three renths or the first trinester ofa
I i

j preonancy*/22
<

.

.
Li h it D.ight...

i

I|; n2.:
J - required only -- I : i ico%ir.g at line ! 6 --

io e

i. only about 1200 r.illiradc in the first threc nonthe of;.5
e, - .
'|s

,

1 l<
.-
40

i
'

b
.
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.v.,.,. . . .

prn:gn':ncy, in ordar to indicate a significant increase or-

./''5 .

; - 2 doubling of cancer and leukemia? -

.c,

e-

,
.

3 A I may have nis-stated it. I should say a doubling
'

'

4; occurred therefore, that means a 100 percent increase. ';'ne re -
-

\.c

5 fore, a 5 nr increase, ifthatwerethedosetothefetus--itj
!

that were the dose -- uould represent a fraction of d/30 of
,i

6 '

,
. 7 100 percent, er sonathing liko 1/40, or sonething like a !

I,,
..

d|' five percent increace -- sonathing of that order. I.
3

i. ;

g!!
,

- - 9 *
O. W11, let me ask .you if another uav cf stating. .

J

ic ? this is that if we cre concerned with 80 nillircdt in uha first
i,

t* j
- ' ' 11 '. trinester of n.regnance, vould it be acc'.rcte rathennu!.ral'.y --.. -,

t

. ij
h. and I renenber taa diMicu;.ty we had in our . uni' ;-' ario..

12
.

J,
i

with recard to salamanders -- but would it be accurate to cay.
'

13 '
.

,b, i.g.,~^ 14 cssuning the 5 nillirad fig.ure as the average popalation dose, '
..

_ : ; >.% . s J' -
'

- "i '
i . t!mt a pregnant uoncn would have to, in tho firct - tculd15 -*"

o
16 4 to remain in the area where she would get this 5 nillirtdc

i
t

i; during the first 3 r.onthe of h >r pregnancy in crder t , get 00
\ t'~

is millirada, tna one nny have to stay there 3 yec.rc? '

.'"
. a. DR. JORDAN: lir. Charnof f , nav. I interruot ';his |.s

e

a, for a ner.ent? I belie */e ~aIFI" 3 contention in ~.hnt the 10 C" ,

o
9 20 etr.ndard is inadequate, and there the.v ars talkinc acoutp '

- ,

1 ;

- b.170nillirade.
22 / So I balieve that is ree.lly the thinci ch r.t !

n
.'

j '.*t . 7g .7.*.D Q..
(* 1

******C*i.7 .g 94. , *s..*=. .9*- .

% * *, Q p.(.*s #' %^ u"**b *t"W(9. 4. _ _ ' ' ' . - y.' } &s- "w**....b. . t
* * * * ** ** * * *s..- y - s. 3 . - . . . -

.

i,

ii

s .8, i ,, 's.' . { 8.*.b. . % *- 4* I t's ' \ *: 1, f .. G . . U. *s **, a 1 t.3 ***N*#*#1 d. . w. . - -- y s.s f.' I. * * a*". p **#s. i- b.* 1..i Cg ./* 3 ^ * * * * * * *. -- . . > - - u. ..,a

h. !*

' ,.

|nuchlowerthey..re.:.5p :

t

,

1-

~
-

9
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'

, .r. t -
%c , '

sgyr.+ ;, m< 0 -1 - 5 . 71R CHARNOFF All right, I would ccc:pt that.
y..

f.w.a ,. g

%.a:. /W- .
-

2
-.,

W: . , f : a
,- .

DR. JORDAM: Very well./ \ |. ,- .M
-

-
,

y
2'. ' . >

* *, g s. ;f

|!v./
.

3^
BY ftR. CHARNOFF:' I'

--N+:. ; g ,+ , , . .
e.$-

-| 4 Q Most of the data that you referred to, or perhapsp.
i.g' e

.- q,7'I 5 all of it I take it, has been published or offered - well,
, , .y c

_
,,

-

"

. Most of it has been published, and it is probably available6,

.[ i to experts in the field; is that correct? '
-

' ! '' ,

s A'
4 -

That is correct, or it is in the process of publi--

. . ,, ,

. . c i' . s cation.
- ;. .

*

-

. 5. . 10 0 Can we turn now to the NORP document, number 39, '
, .

,,

which is the now doctunant just released early this week, and, . si

\,,
.

*

you referred to that as the news clipping ycu had before you
.

12
-_ i

, . 7 s. 1

. g :m 13' yestenlay? '
'

e ,# c
wg ..g I

4 ,Mf "m_
.

14 A Yos. ' ,

;g?MQ"g. . .'
,',

. , ,

'- $ 55 0 Do you have a copy of the entire document, or jus: :

,:. * ' ,
'

F
,

T
16 a xero:: Of 1 or 2 pagcc cf it? '

4

... .

~: . A 17 A. I have only seen the zerox of 1 or 2 pages at thic i; -

i( -

35 time. -

e- . : . ,.. .
.. w. . .

9J4 ' ' ' ' 19 Q I see. Because I had provided a ccpy of this I'u.,-
'

Y. ,

a

>

- document to Mrs. Eloicher the other day for a chort mried;-
.0, t

t i
)

| of time., :. g
. ., ,

.

- 2 ') A YOG- '

f !

,..

t'

CD 2 ' ' " = - "'"==' "' ''"' '"* " = *"'" '' * """ " = " '*" i

.'

. . , . I"o take a .oech at it and thcn took it b;ck.
_ |

O

e

25 MR. CHAR"OF": '" hat ' c right.'

,

'>
-h

_

a

u,
' si,%,

i s g

.m+-
'

%

.% 7 j * = . , -. ~
g

ge

m y [,' '

s

s g. -
.,
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m ge.. A,.;v, _, q . ',, - s-.

-Awep t. s, a ;/ -w - .
-

-

.

+.4. m% .,
~ .

w.gS? g,.y',y. l
- e . _ . -

ix;g '- BI N, R. CIUL9NOFF a'
.

.

'

c. ,

:. ny v. w .o -

st , .:7 %
. 01 Could 'I see the clipping that you referred to?

_

( ;jei g =;2
'

'
,, ,

% / , .n , .
* '

,4,f.:.''-.'."', * 3. ,c. -. g.,

.A Yes. -* n j %w ;1]M: 2 . s-,

,.
,

;w a t - ,

.m?: . c
end 14 4 (Handing docunent to Mr. Charnoff.)

.(% ) :,: ' -

.my .
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j~ .
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f : # e

,
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A

7 !
>
-

, ,
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j.. ' .. r n

u v
[

-

b f, T' d '
f

gA ,

.
>

,

I

Q.k

> ..
d

9

'
1g -

.:..
i
e

h*,

3. g.-...' 12 (. .$ '
-

4 - - 4
- f,
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1 BY MR. CEARNOFF:

n, 2 Q My assumption is that nost of thic data is not
,.

t '
..

] haced upon readings and this is with due apologics generally f
'

3
'

I. -
. i

4 !i to the pres: who cre procent harc but my assumption is that {- o n ,

'

5 } Ell of you'- data is quoted frcu scientific articles ;
,

,
<

t .

i ence.nt for this I,rticle? *

- .>

,

t.
..

nave on *.ce=7 '. A Yes, t. net . s a_3 L t,.e ..nz e rnata..cn A . .

cue-.

t, ,
i

jcct matter.a i,
- n .

|k

3 .1. . Q I have l'efcrc .".cu, Dr. Sterug. lass, MCRP Reped-
o,

h No. 39 entitled Saeic P.adiation Preiection Criteria,"33
a
i. - . . , . -...

,, y un: =,:. '.?cs ~:c.s.a c.md to :he pc., 3 :..: cn T.uoscey, a.ar, nary Lui .s-.- a. a.-,
,

s

it
.,,.h _i <'I'. a 3 .~ .'....e ''.._ .- + h. . *. .c. -M . <. c # %.. .'. s .' lev. . ..o c ._" H- -' ' "-' ''c,

, . , . g 3 . .
. . ,

. . . ~

t
. .j 'n chie regard to I:y next questien, the nouspcperp-.,

g ,

article was not incorrect. It said apecifically the NCRPg
a. .. >- ,
|I

'

33 raccrendecl heeping the guidelinec established in :. 964 thct
.

'

.
,

1

'! cet the avarters cafe ancune c2 cxposure., a..
,

4

4 .s.m, -
,.c ,. . .w , , e.,

.. .
..a . ,, o ,, i . ., y e , i . .,. , . . , , , . , , - . . . . ,. . . 4 g .. _,,, g , - - .

. . , ,,, cm
..iu. . , . o,

t
'?.

. d r.- .. ,.,.*.,.g .e, . . , .'5.. ., ,tr ou , % e p.. .w .,-- v % 4. - d o ni.,u+.~a n &. L u n n. .1W L' c
* +m --

o . vs . .. .
..1o 1

'Ia i

+. h. . . t a.- b.. a-
~ ., w 4 . .o

4uO e. n 1., u. o.l e O >a .r ,3f 11. 4.1.4 _vny.-

al3.c .1. .7 n> 7.g. .y 1.2 ,~. .d ,
su . m e .-- .. u - o . .- . a,

.. .a17 -

'
.; 4

. ..
w4 ..../; 4 p . u c- i. o '. ' .#. . c'. e<.c. o r'. ' .c'm< w , . to'. .> '. e .". z' < +. c i.- c P c' a.- .' . 'N. u ..-

-
' -a._ -. -.. .. o

t~

', unnimun 6ca.~e be :cetained for the genen.1 populatica?n
.14. ,,

s .
.

'
._ i A. .. r- sorry, a nauw nec ruaa ..he u,ccus.unc. an om:n_. ,.

, .

_:
,

c, . . . . . . . ... v_,.,..- q. . . .e. .. c. o ,. . _ _. . %. . n_ .c. m. _. ., , e. w.. . . . m.:
.

-

, , . _. 1 ._ ..
. . . . .

. g...
4~

, .
, n ,_ .%. _. p. .. .c.,.. . . . , , .

-

,. _ . . :
.. . ..s-~....... . . y. . u..,. , ,. g. : ,. ,, ,v. ,,: . . . .. . .. ..s' *

1

of an ind cri6ual ne' eccea. stIcnally er.:oned shall be.; 0,5,..
. .

'

,
,g

a .

,

t

41
4

.
{

.

,
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*
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4, ,_ P.%
-

rams.in any.one year. in~ addition to natu.al' radiation andI.

,

~

.
>m, _ :

"

2 medical and' dental exposure." (
s

,
f ;+ .* ,<

N@C -

-:Does that conform with the 500 nillirem figure -

4 $

3

- ,,t .

<

te, that is set fo: th in Part 20?,

-Q j
.

'

i
5 11"S ELEICUER: Itay we see that document that you !.

1

~> ,-

_3 are reading from, please? '.

,

4

-7 !!R. C ERNOFF: Yes , I w.tll show it to you.
- - 1 .

-

s ij I weni.d also ask you to -axamine the paragraph
). <

s
-

..

h. .

9 y on page 296 with r-: gard to the 170 milliren figurc and that
i

e

i is paragraph 247, and,f te. Chairman, we will produce thiato
4

,
- .t

33 ; docu:nent as an exhibit when we hcVe another one for lonc.er
*

-

h L'un a psek.
'

- p-s- .,
,:

e,
-

;

.

jf. y g 'j C1%I: Cal; SMLLEI"JP: :ir.Charnoff, uhile counsel.

?V -
L

yd- is consulting with Dr. Sternglass, your description of theg
,

. t, ;, c, .,, >o i,

~

{ docturent was a bit on the cryptic sids; O cn you amplifyg

h precisely what the document is chout?g
I ..
1 i

g { Iin. CHARUClT: When I ge-it snother pech I .cill ':e i

t
. t..

U glad to, es.f..-
1..$.

.

.h
".i. 8 IinS . ELUICLT.R: Would you repeat the question,< - i s . ,.

n. 1;
a
D ' loacc?

'n
E0 :.

.

P. .

.

|! Mn. C'4TdC OFF : I athed unether tn 1Cn? in thisa. ,.

:
f

j current bulletin uct ralcased this vack., and that ir thej.

, . , -
. .

,,

d
: .p_u i en u, ., . ou.2,.. .

.O-.
. .

. , , 4 .: ., u ,<o.. . u .. - on 9 nt.a ,.,. . ,a... ..,em -,_e..e. m .
. .; - s .. ~ ... , . . .w...w wp'

,

. ; o ., s , 1 v., ..t... ,.,.,c w, a&.e
_ -..e,2%-,

.. . - . s.. c -. . . ..m
.

2 o. . . . s .,. ._ . .- . c .,.. ,.

. . . . m_- :.
. < . , . ... . . < .

,d
'l

; on pcges 295 and 29G , do their ronemandatienc still retc.in
|. j

I
1 I

}<

. .'u. . . '

I i,

j
1 .!

i
.

, . ,

,

'I *J.

m,

-- - , , . . - - . . . . _ _ ,_ . . _. , _ _ _ _ . . -. _ _ _ _ - _ . - , . - , - . . _ . _ . - ~ . - , . , . . _ ,
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- the 500 millirem general population individual dose and the
g

i

170 millirem averace Pc1 ulation dose as the ma::inum level !
3 o-

,

l
' ,

3 pa. for radiation for the general opulation? i
e

.
16

*

OH1; t IZ ESS : To the best of g believ.teili g here
1

4

@ -

to scan thue two page2, I uculd say this appears to bec; a ?n
p4

. . y the ca.so but thi.e was not the thrush of ny contention.u. i,
,

..

C e
.n. .i s .- . . .+,rv .2. o a. - , .o ."^

7 . .

's
I,

s rs
g q w n"up. yv,u g;p.r _m s ,. 3. a. 4 ~ +. e .:. k n m. ." o * 4 h e q. v. .= .ei .;

I
.,

- . . . . .m . 4.2 .

4-

4

F e'l .i.c M-.". ~ , .' u t e.n. r.v..*. .e... ro" 2.c m. c.o . 7 doi. '2 '_ . c .". e
+

. ') , .
,

I
. fy i

[ ,

- ,. d. p; , g.,. 6 .T . ,1. ,. . , ., caw e.k. r, ,, w ., ,. . , . , ; .- + 2feu- . c, . : - . . . . .v. a c. ,.c .> 2uf ,%, . v, , ._. ; ;,33 .. ,,,
t.- ;.4

.

i

D,a .4.., . n. .g. a b ., L .f. , n. h w. . . . r s. a. , G . .a l .3 o , , m ,y.. .. ; ,., %m. * u w . C.
-

., , . , - ; am. . .: . ..u. s. .\ u . e a-. .,]- . ..

4'l
'. i 4

.. .

1 - ,...,..m.,ci...,. g. O %. . J. .h
- * . - , . , . ,3.e O.

*.V g- ; c ww.,2 o 4. .
4

Er

l'
h ".56 5 .1

3
. .

.
.

# '
Q I thi:9. that wa.s based upon this newspaper article's- 14

>

4

.m. .% .+. - .
.. - ,-.

g ,

n
,

.

.

^ ~ *
s. 7 .*,. * u .. ; %d

*g g.a e- g a ra, , . t,s . 4 . p 4. }, ,.3 v .= u, n, 1 4. m ,.,C, .

-p g g 3g,,,
p. y JA ...O .-,vu , , , , ,m .w . ...- ..U

0
q p a v , m. , %. .m.. . . v 4 .,., ~ t . '..' .'.u.~._',''ie,

*

..
' *

~~ v' '- b. w- > 1 --. . m.",. u.n. u'
-

, -~ m
. '_'_4.'.'. --,, ~.z -

.i
II
1

.
-

c o a., .: ~ g u,., u s 7. ,. , . - .+,n. . . . n_., ; ot,. ,a. a m. . 3. o , e w.. a u. ,. ,. e.. p .n. o y - 4: . . . .I n. 7; . .~ . . . . .
..

. . S .

,

A Ycs, I hat did and I believe there. is no ccnflict.n' ~

{ 1. , 7. j.w & f '... c ,. , i r -w.3e
L. 3 %. hA-.y.sp y.g..,. i

.
sw. . .. t ( U3 n m,. . . . ,, s.. ...-.r.

LD _ vw.
.

,

" *7.s -, Je {.3. p., - + q . 1= +g .

,v wm . . 6 r. . ., u

*. g. ?. p , Sp.p .) . . , .1 ,,d}. w .. s % .s v t. ,s
,, g... g e n. . .e.gi, c'., gJ'

,.
,a. I ;; ,

w- ~

.

,
-

.

.6. h (.* { 9 9 _ v- 5 % w,,,s %* ".=*g 98"...
9 9 d' * ,8 - y

. A u w. ** 'i ~g fp L O.p= #3t *.Ed
- . .) e.m.I g *w I e g 2.. s'm.a..-. .%

- Lrw i ?. . u'L(-}
.

; . .,, .; w w. . ... .. ..-
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.,'. s. . .. - .. . , - .,L ,,c. .,s t . , ..p .,

. .. , . , . - r -
* ,-

,t .. ,
,
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w
.* .,ga r . j v .e A w. 3, . 1

*

...J.. a s , ".ae
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1 g rtation period tha maximum perminciblo doso equivalent to
.

2 the fetus from occupational exposure of the expectant--

a nether should not exceed a half a rem,
i

|
5 ,

Do you want no to read the ccr,ments on this? j
0 ;,

,

I
g Q Please do.

.

j
,

; t
t'

;; A The need to minimiza exposure of the embryo fetusg t0
'

ji j

i) is paramount and becoms L controlling factor in thq7
li
'f f, '

P occunational excocure for tha women. In effect this ap.oliec :.e,. .; - -

..
,,

9, that such women should be encloyed only if situations w.ereo.
'

m

g, [$ tne annua _ dcca accumulations are not to encaed two or threei
,

n,
a

!
'

renc and is acquirca ct a acre.or loss steacv rate.1 p
-

1 -,

0
1 0 %c ar threa r.inc; is that correct, to the moth:r.-

a
:),

1., . O,'tper year and 500 ci.llirats to the fetus; ic that correct?
.

i

,h_ _ A I guccu 30. It g0as on that. such cases they
,m
.. s .v' . p' '

crobability
. u.. a -- cf the Seco to a fetus exceacing nalf a rem~
a

t|-

[ before- cregnanry is raccgnic2d cc nagligible.g

,I n er. ... : . .,c u .a .... .. .,.,
9

-
1

., .. Ncu, if thct is c;rrect, then the recemnended::
t Cs j'

li"

U reduction in arpocura to the pragnant woman fren 5 rcn to
19 t,

,

I

2 to 3 ren it in the crdar of c fr.ctor of 2 and nec a icctor,

e, o, ,-
e

of 10; is that correct?
,

,

,, .

f A : really cculd not give ycu a n..eaningful --,,c
$s

n
,; m .,n. . . : , g _. ~ ... . a= - . . , .e m. ,,< :.. ,

- 4.o .- m,. ts .. . ... ,

. _., , . , .. ..

'
*

c.w..n. a ,. s,; cw,
t y . .. ..,.

>;
:

p, A I = only nlying I have not read thic cnnire t2ingn, .,L.
. t!. ,

f
h'
2* 4

be
li
se ,
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'

I in its c:nt2xt, all I can sry in that it appears on the surfacc<

2 that at this point only a reduction of 2 or 3 is recer. unended.
s

_

,

3 Q 7d> cut two? '.

4
~.

. h|.
s i

;
4 A Yes.

|
'
,~~
iS Q If I mcv have ancther neek at that book I tiill I'.

e
i.

6 describe the bock and then close my cross-e: c.ination.

7 I think the record choc.id show this bcok nulenca
. -

.

r i
t

ito Dr. Gcidr.an and he allows nchody to have it exce.pta cr
,

I, peaks.
,
'-

9
!

I

10 i
i

(Lau9 tGr-)h
:!

| " hic docurent is ent,itlad UCRP Rg ort ;c. '5p..
.

,

n l. entitled "Dasic nadiation Prctection Criteria, ' recoazzendctiene
.

'

33 of the Untional Council on Radiation Protection and ',

#(
e

k

,

'

ja Ile.acurentent, incued on January 15, 1971. '

t..

t
'

{
'

.

IS '| 'i'hG UCRP is not affiliated with the Ateuic
,

'

l'

3e . Energy Ccmlission in any way, it is charged by the United
n

.
,

.

p . !,. Statas Congrcst. It is cna of the -- it ic tha d:aestic
?

4*

utandards recor. ending ccnrrois in this counts'y and cc:npared', rg I,
p

t

I. 1i, to the Incornaticnni Ccraission on Rcdiation Prctection wh..&. ',e
,.. .
il

4

i
g h 4 4 %. : 3 2 e. .. a . . : on m. .i. r rc up C..G a- +- 11.m , .. vw-~n- : m- ~ i v- a u .A. n.- .' u--

.a ..
-

.
- c-~--

.
. .. w4 g .

,

,,i in t m
,3 c- . t .,4..- u.3 , .n.,2 e yu ..:- .. 3 6g.+ .o e,

C, _a e '". ., *.I, O C C ~'.'.C''"-.".".d'w.4.".".s^-- . . .- A -~g.,. ' ' ' 'w w
.i .

1:

C .9 , e :.1..,., 4. . , f , n .2 . . O c.,J,...,.,. s... . n. ,. .n. s G .. . c.< L _ w w .. v . ,u. ; . , , , . c- ..:: . . -,. u ww w w .A. u, c ,.- ..,evu c - . . . . .

. s, .. . .u. ; :. .a..

,$ "
le
8

, . . e.. ) ., ta . , i . . . n.m ,,m. . . ,% m' ,. c.c . . ., t,s.;. S .s n. t . .
g

.
.,

...
. , , . , . .4 a ,,

. .

i.-
l'
. i.*,...,.?". *; . , , . . . . , . . . , , . . . . *,

,.3,s.,,,..,.. .p.. , -.v..u.m - . _ . ... . . . , ...._...r).. .2 C,. ,.e, .p. . . ._ g 9,. , . g. S.. _ . ,...4.. ,
,

..

.c
-

,g, ,

1

, M 4hb Copf e b d [. 3 ei.N.5 En '..I[ Yb EU C.Ybil 1h '~ c ([[ c r','b c y .~ ..
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I DR. JORDANS Could I a'.rk a qu stion of either- '
3

s .

~ ' - 2 Dr. Coldnan or perhaps Dr. St6mglass?
,

'+ 3 This is the NCRP document and is there an ICRP
,

- \
- 4 doctuacnt uhich will contain the scne infomation, does it |,

4.. ).

5 como ott previously or later? !
|

.
4

e I soo Dr. Sternglass sha':ing his head. Can comaone !
it '

il
7 h just enlighten ne on thic? It ic not inrcr nt tc this canc.

'

i

i
a T H E !i I T.'i C S S : Uclle onlv to the entent I would ccy'

I -

t!

i
9 I ar.; not aware cf the ICIO having recently prepared an

I
to

' equivalent decr.ont.

II't
l CR. JC2DAli: C::ay.-

:
.

4

I
ja a DR. GOLOF.IGI: The only ccr.inant I would F.rin, Dr.

i'

,.. h, Jordan, is just about a year cgo the ICRP did issun public1tica33,

i i

34 i number 14 which was an updatinc of the biological data
)}

m '

.w . .
;., .

' ' '! available *^ "b * tine and in ths.t docunann 1.nn:.cated no./ je
:t '

:,t
.

16- t. need fcr any chc.nge in the standardc char had been ierc.sd8 .

?

I

p ,' { prior to thai:.
;.
l'' j , IIR CHARiiCI'F : I hr.ve no further cross-entninavien.g
I

d t '

i] Dr. Goldman has tchen back his book..

1G
||*

e , . . . . . . , . . . , . . . . _ . , . ,
t. m u.r.a u,., m .,,xJP: , ,o wi .,t. A trke 10-minutt-

...w
I;

,

D brCak. '

. 21 :
p !

End 015 s2 t; (nacars.)'
.,

. t,

i'
e L3 !

.

t
*

.. .
g. M !

s'

25 ; J

-

| t

j:
4

$ h
4 0

. e

,

i
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"h- i1 -

~up r o y -
CHAIRMAN SKALLERUP Will thD h;r. ring please com3.

i..L'..'
(N 2 to order?

. ,L j), ',
'

,

t

#
?Y 3

'
. At this time Mr. Engelhardt will cross-examine Dr.'

'

4 " Sternglass regcrding his testimony given on behalf of LIFE.s

h .

5 Before the testimony begins, I.will ask again if.

W
s fir. Houston .is in the audience, ' the witness for tir. Lau? Is

:
'7 *1r. Housten here? |

|
8 (No response.) !

1
i

> 9 I hear no response.
|
?

10 ' BY 71R. EMGELHARDT: !
,,

11 0 Dr. Sternglass, I would like to refer you to i
-

t,

12 transcript page 1341.' That is this morning's transcript. f.- ,

tn ,

e &f, * 13 You referred on that page to certain diagnostic studies,
{V;y
i

: '

.f? 14 Xray studies of procmant women by Dr. Stewart. '

,,.

' .L "X. ? ' .

~
Can you tell me what the dose rate of those15n

,

,

!

16 exposures were that were adriinictered in the course of that
i

17 study? ;

i

18 A Typically Xrays are given in a ratter of a loch of;

i

' ig a second, or half of a second. Therefore we are dealing with I
. t

|*

20 dose rates in the order of typically -- well, in a second, ;
,

t

21 a half a red, quarter of a rad per second -- of that order. j
i I

22 O t'ould you characterize that es large quantities in :,

i,

. h 23 a short period of tim?
.

M M @ M N

i
'

25 certainly it is more than the dcue rate -- the dose ratn is

-
. -

t

k
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'9 "~f .. '
.

~' - I much grc;tTr than that cf co nic raya or fallout or othar,

/

s
'

2 type of radiation.

'

7 s O Including such enissions as night be released from
.

a nuclear power reactor?* 4
i
r

'
5 A Genarally speaking, yes; except in an accident.

.

, ,
,

s 0 Then nay I ask this question, Doctor: ;

- !

7 Ehat is then the significance of the Xray -- the

diagnostic studies of Xrays working on oregnant uonen ina
i
1

s relation to essentially routino low-level quantities released i
-

to fron~a nuclear power reactor?
$

,, j I'm glad you asked that. I believe I did not i
A,,

12 explain that adequately..

c: 3 - 33 This is the situation. Unonover there is a directy
*

i ~

line relationship or linear relationship, as Dr. Stewartp,

;
7% .

|
13 testified to in her paper, then the dose rate or the tine4 i

!

during which the dosage is adninistared r. lays a very icinar if' '

16

F

17 [ any role at all.

L

3e ! 11 one gets a half rad in ene seccnd, or in one i
I
1

-

,

33 . ninute or one day, as far as the developing fetus is conecraed |
'

| '

f !
I

20 i; or the early enbryo developing er.trenely ranidly, thic snpears
I

,

!,l '

to nake little if~any difference at all. i.o I '

I
f

22 -
This is quite a difdcr2r.t sinuntion frer- the c ce

i
f

-
a
4 l |

i

. .
~3 ;- of the antit where a dose ;iven like 500 rade in e_^s s0 coni. , '

<

i \
,

4
U would be nuch more lethal than a dose of 500 rada given in a jg

: ;
'

C 25 period of a year or half a year, or even a month.

|

v

|
.

I
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Tharafore, dono rate effects ara important in>

u-.

. c~o . . . . . .

fT 2. situations where healing can take place, but' they are not j..

%f:
:.y

~4:.;;; , 4 ~ 4' 3'- Irmortant when there is a direct linear relationship and the.

-

,

7- t. .
.j

. *

. e
- q. . 4 total doses 'are very small, so that one is dealing with what

. ( )J o .

j
,~ ,.
.

: 5 Dr. Lewis called essent!ially a genetic type of effect, or a ;
'-

c. i.

s single hit type of theery. !', .
,,

/ O But isn* t there a done rate effect? -
i

, t
u g
'

s ! A That is precisely what I was saying. l'hore icy
.)

|
-

9 no apparent dose rate effect when there is nc apparent healing.3
,; l'-

_ 10[ That has been pointed out by Dr. E. B. Lewis and Dr. Stewart -

!
t

'
.

. il | horself, that this innlies essentially a single hit, irrevers --

- t
i

s 12 , ible kind of damage offect, whi'h in the case of the enbryo,
' c

I ,

i

' ! tissue seems to be quite different than for the adult, fer !- 4? ~ 13
73 . -

( if%tgeg ' 14 - which we do know that doce rate effects and healing take place. i _
i

e rr.1o ~
.

n_-
.!Jii 15 Q Dr. Sternglass, on that same page of the transcrip;,

%;.W: -

>.:. '

you cited another researcher, Dr.' MacMann, who had psrformc".116
.

!| 'sildlar studies, diagncstic Xray studies. i-

. 17 i-s
, 3,

...

18 Are there other pecple in -ha field who have i ,

= .-~ s,. - -.

% 944 '' ,=

*; ~

performed siellar studies?
i._39

' . ' d

27 h 'les, there have been a scrics Of such studies, and ;
- 4; ..

< ,
1

- 21 these have been reviewed by Dr. Mac?tann in the coerr.:e both ! |
'

i ,

; i

of his testimony before the Ccint Ccnmittee ci: Atomic Energy, [22 i '

.
. ,, .

.

. Q l

; 23 and a lator 2rticlO 7.Chlished in the joO*.*nal, 'C&ncer," an
.

..I \

,

'

24 IntCrn6tional jcACnG1 relating to canc&r, pr6H4ntef, I h31i2VC, , j

25 at a cancer congress in Moscow duririg which he enanined 611

-
,

#
c

.*
4

h

-: : ^ }

. _ qi -
i

),-_.s
- - )
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4

- - #. m .;,.c ,, yv ,>. . , , . .u .

# r w u .ay.W -J. -tha ether a:perimento that hhd be:n carritd out' up to that
, v. . -

.

s

*[],s:; , time, all the other statistical studies, and concluded by a
:a.

.2'

,

%;

4. 7 .-, .m
~ careful statistical analysis that even those that had not3

,e.,- w, u _ ..,
,. - _

.
;

4 found such an effect--and there were a few--had not found;(q. - ,
)* '.

v i
7 .p 5 such an effect because of the small size of the sample. In
. - . .

thone other studies he'showed ccnclusively, I believe, thati. ~

6

1
, -

!'
t

'

? all the studies,when combined, taken together, do not contra-
:
i:e -
|

o ,
dict the findings that he and Dr. Stewart had arrived at.-8

}C ', 9 O ' Dr. Sternglass, do you know approxia.ately how many :
'

a. : ;
. " . . . g i.; 10 of these other studies have been nade? ?: .

p 3
-

'

11 A There were, altogether -- I don't recall the e::cct-

w- r
1

# 4 12 number but unern are something in the neighborhood of 10 c udice
a y a. ;

iw. .

ggi;" (' 13 r, in which 2 or 3 had not found an offect carried cut with '

n.7v.~,7g w :s..o yr
;A dpAr 14 relatively small samples of children.

T@ep, . .._
'i

'
|

-

v' N, . , . .
,

15 Q Dr. Sternglass, could you give us a reference to i

- .

. '
* ^ ' '

'16 where those studits night be found? In other wordr, in there.

i.c |,
;^ i17 a document in your possession, for es:anple, that would citz ;

'

. m
. . .N -
-4 to the 10 studies that you refer to?
- m.

:MN 19 A I can refer you only to the -- the best place stould !
'

|
w

'

20 be the hearings'of the Joint Conmittee on Atomic Energy, *

y ,.
,

,

;{ huqust of 1963, tihere Dr. MacMann, I believe, referred to his ;

21 ',

,its.

t
. I.

.! ewn analysis of all the other studica available. !22
.

.; i
.

4

h 23 '"he other, I believe, is a later Journcl, and ! -

i
24 don't have it here. Eu this hind of analynis has been !'

*

( i !

f presented by Dr. Mac'iann hinself, who at that tir.e pointed out25

x i,
..

) .

'e

.

ga i

k 'M

_ ,

I
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. 'At 1
.

-

sm ,4; 'that n1though it hrd be:n argued that some of tha studica did
.

W. + !
a,

.
..

'show it, he could show that they were all consistent with
k l i} 2 not

a, ,

.4 y'; g 1 .
+

,

. ? '. 3 his and Dr. Stewart's findings.y:
-

4 O Dr. Sternglass, are there any of these reports,D
w 5 to your knowledge, at least, as of now, that,were released- ny. - ~

'

.' 6 or issued or published subsequent to 19637

7 A Yes, I know of 1 or 2 other studies that involve -

.

. i
8 a Search of diagnostio Xray effects on the early fetus, the |

>
:. . . .

c 9 embryo and the postnatal infant. I,

i
!

to There is, for instance, a study of Dr. Saxon Graham i,

it and his co-workers at nosslyn Park Memorial Hospital,-

:.,

,- 12 published a few years later, which also found an increase in4
.n.,

j;;f,h 13 leukemia for exposures prior to, during and after pregnancy,
:(~ ~ , . ., . '

Qf[ 14 especially when nultiple sitos were irradiated; finding, when
;myg - g .

-p' is ' multiple sites wore involved there was a higher degree of i

.,_ ,

'

16 incidence than when a single exposure took place; and when I
*,

, 17 there was a prior pregnancy conbined, there was a higher ,

I[ ts incidence. t

s L@ -
'

>-
19 And there was a second paper published in the New

|

20 P.ngland Journal of Medicine in which they found when the '
,

t

[ 21 mothers had a' previous ciscarriage, and in addition had an j
- v.

e'
t

22 Xray, and the child has an Kray, the conbination of factors j,

!

, 8- 23 was much creater in its effect than Krays alone. |
t

t4 *he sane was true for virus diseases, and the |

[ 25 same was true for other conditions that appeared to increase
,

em

,p..

6 A ~

p - .

u;n. _-



, ... d,4 y . o , . .
,

,
= 1442

4..w ~ l 6 ,r.

we
.t

1^ '

I ;r anh':nca th; offcet of a cinglo Xrcy, leading to same sort*

%

2 of synergistic effect.

- 3 To the best of my knowledge those studies were the
' ~

4 only ones that I am aware of at this nement that invc1ved care-
*

m
_,i

.e

}
'

5 fully controlled large-scale statistical studies of diagncstic

G Xrays given to nothers under knoun conditions of dose, where
.

!

7 the records are clearly available in hospitals. ;
.,

s 0 Thank ycu, Doctor.

3 I would like to refer you now to page 1367 of the i
i

transcript, on apprcnimately line 19 -- or I should say in that10 -

13 ' paragraph -- at any rate, beginning on line 13, you indica:25.-

t-

Ehat certain radiation effect studies at low doses warae 12 ;
~

S
. 13 difficult to perform because of the large numbcr of labora;ory

O.2
'

3

4 '14 animals that might be rcquired for use.
.

s.
-.

.
15 In other words, what vou naid was that the pcini

, , ,
le

is " is that laboratory studies can only be carried out mx

r7 relativaly nall nu?.ber of aninals at a tina; is that crue e;r'i

.

la You did say that?
,

4

.

i
19 A I did ray it, but there is a qualification. -

'

;

20 O All right. I reraly t.' anted no ask you a question

n, with respcct to that ctatstent. I wanted to ack you whether ;

I I

22 |
-

'vou were cicu e of the worP that is 'aeing done by the ".ussells
t

( .,.. a.a, o. . u- 1. . .,,..,,.,u,...>c - a. : . . ,, , . . e ,, e ,
.

.
ac . . = .. 2a .. ,, ~,,w . ,...c. ..-.--w -..-w., .. --. -.

rate radi tion effects?:
|

'

l'
:

9 25 A am fcmiliar .7ith cone of the work. I an not

certain I an familiar with the particular paper you may have

1
- a

F
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' ij.p ;/ 3 in mind. ,

mW _ . n _

. 71; , - ,<2 O I wanted to ask whether you were familiar or knew
<

<

f.E +

:[.. X 3 as to the number of' animals that were used in that laboratory''

..

'experimen'ti[
. <

4
f s-

't Y~.
.~. 5 A As far as I know, any one laboratory experiment j

!
*

.c . * ,
t

A 'j s involved hundreds or thousands of mice, but they were not !
,

,

t,
;

. 7 looking for induction of lcukemia in the offspring or the ;
,

,

8 cancers produced, nor were they looking for what I now regard i
:. .y ,

I

. . , ' . , 3j as one of the more important problema, namely, fetal 'or inf ant |
,

IL to , mortality among the mice. !
,

si | I thi:tk the large-scale experiments that were |
"

-

*

7. ). }
'

%Q, 12- carried out, to ny knowledge, involved subtle genetic changes !

i
,

,. ; -.q.. .
.

'i d f M ' 13 which in'my case do not apply to what I believe is the main
jp.:;
'',w g-. ,J a ,;.; l'4 action of the fa.llout on the fetus.f <

s,,.
%)J 7 a ' ~ - t

.

2

15 0 Were you awarc that the nuniber of animals used in |.;M~

>; g , . .
-

- t

is that enperiment vare on the order or r?ve million ;,

W - |
^

, 17 A There were not five nillion animals irrcdintcd at !,m

.

t. .

P to one time, ner do these ctudies relate. to the question I am i
i

'

- I

S W_- .^ ^ raising; namely, I am raising the possibility which annears to !
...

ig
>

-

zo he indicated by our data that the effect is not so nuch on
'

.

. :,3 ' .the genes of the parents -- that is the conads, de male and i
*

,

s ,

b 22 female reproductive cells - but on tha a M y developing

.h 23 embryo and to the best cf ny knowledge the Russell e::perinents *

-

i

,

2, were not decigned to detect the effectc of radiation on the l,
,

)
i

}
P5 developing ncuse.enbryo.

.

'k

Y.I ,

k' ~)

2

|1 - L.
x 4, ,

,

|

?

' k i W Q.
E ' r h ,r. s

L . .Q
.*

s. a , !
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g~' :(M[[[f. - --l
Q. W;ra you Lware of th] Ruc; ell'c' conclusion that

.:p .

- (3 kl.'? 2 the g'enetic effects of radiation are less than that thought
x Jr
TE ~

3 at the time the standards in 10 CFR Part 20 were established?
.

_
. -

4 A I am aware of their opinion on this matter, but
@_

] 5 I do not regard this as having a direct bearing on the findings

- <
~

s we have in the case of man', especially since all our indica-

7 tions are that we are not dealing primarily with a genetic
,

5 offect at all, but one that acts on the early developing. t
-

'
9 | embryo of the fetus.'

.

to O Dr. Sternglass, with respect to the studies ycu.

-

11 have made regarding the Dresden plant, were there onber non-:- t

[ 12 quantitative data, er non-radiological environmental contam-
~ .' -

A ck W] , -
,

'sa inants considered in the course of that studv? ,

gdiv , . I

.e. ; %.. (p ,1 j
- In other words, did you only look at radiation? !14,

d i
.

,

,

15 A No, by the chcice of the uethod of analysis we.

~

l
to - attempted to eliminate-the other environnente.1 agsnte, and

,

, i
!

17 I wculd like to crplain this as fc11ows: i
,

i

.ts We take counties for control counnis.a which were '

I-,0. ua . .
,

Y directly to the northwest of very similar socio-econer-ic and fgg
.

|' rural characteristics, with populations about che sane size and !
- -

. :
i20
t, .

1

y.

same population density in areas that did not involvo large |pg ,

| !.s

22 ; city and urban poIntion problems. Therefore, by comparing ;
i

.

f I
t

.O' 23 !, two areas ve r similar in cocic-ocencmic cnd other pollutior. .'
4

| ;

| factors, we believe that to the best cf cur ability under these{a ,
1

? s

- 25 I conditions we vare able to eliminate the difference -- that ic , |

,
. . .

I

M '$, j j

r i s

k p .yi . i
-

,

8 r

.r ,

i
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I
- Q Dr. Sterngicac, in conducting tha study, va will call

2 it a causo and effect study, such as you have perforned here,
t-

' ' 3 is it custemary not to lock at other sources of contamination,

, ,

t

- 4 [ or other pocsible bases or rencons for what has hnppensd? '

;
e

!
,

5 A Not at all. As a natter of f act, the design of the :. .

'

6 way us loch at it is an attempt to cnsure that the other factrc5
,

17 0 Were kept ccnstcnt to that the only dif ference was in therc

0 two creas, the difference due to the emissions frem thescg

2 ; pl cn ts . It docc not by any r. cant iraply t. hat noth ecunti e-i
..

,

0 could not be affected by thin DET, that bcth counticc cc.'id rt23

t
e

11 he affccted by iccal pollutante and loccl "cl2out.-

, 12 Therc 2.r0 nurcrous other facters . hich , h."'I7E r ,
P

-

by the choice of controls would tend to eliminato anythinc butla-
s ,

/.
s,

+: s
.. 2, 14 | this one different f actor, narolv, the emission of largex

.', 7' |
'

is quantitics of radioactive gases,
t

' 16 ! rurthermora, by the fcet that ue fcund a dcci:r cdo
e ;

F

17 i., the incidencc. of inf ant aortality chcnging with incransing,

.

s - in distances away from the conter of thic plcnt, genc.:nlly, an'

r.

39 1 all directicar, but naturally, not quite unifoaly, e fcel
,l|,

L| that the other f a.ctors -- that 21,y cther f acter we' id not|20

F
d tend to decrearc with discence in all d.irections fron theu

. ||
,| plant.|22

.

d
,,. s

- ( 23 i P u r t'm c : .o r n , .:a found tha c c.n thing cc c'c. ; 2 e 0;?c r.

!

l'
4

24 :. locations.
Il

(? . 2s [ As I incicated, both at the crea around the-

.

?

\

,,

-
i
!

!
, 1

.

!

+ =
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I Charicv;:ix Rxctcr, thara too va picked countica thct wara,

.

'

2 relatively the same in all the other f actors except different
.3 in the one factor which is radioactive releases, and the same

.

4. ;I is true in the plant arcund the liaw York County of the Muclear
O' I

5 Fuel Sorvices Plant.
2

;
.

o O Do you have any quantitativo data with respect te |

7 thece other considerations?
I

,

'
8 A Yes. In fcet, I have discussed this whole matter

,

; with Dr. Lapp at the Carnegie-Mellon University, Uho -j ust9

,1
~

'

10 .I published in Science an article in which he shouad other
1.

| '
jg . pollutant: also produce changes in nortality...

I

12 1 ''ho crticle appeared in the pact year ind shec,t
.

~, i3 ver'f clearly that such other facters,as differences in cuch
<

i.
!

~

factors as 50-23 cencontrctions, concentrations in pr.rticulatei34.

.

'

15 natorials, effect infant mortality.
,

.

, .

t3 | - I corpored the percent chtnge: for a civen percant
e

change in L1:cee cther pollutnnte end fcund they were rcugh'.yrf I
,

i .

I
;3 : 10 times wecker in their ef fect than radiation.

*

i
i

; ,
,
,

,

| 0 So, Doctor, you have no quantitative date but whatjy
,,

')youhaversferredtoe.ndcited,othercutatitativedatsfrca,,9
. .

!

other researchcre?.
73

I,

,l,
,

A Yec , bv Dr. Lm~ - at Carnegio-Mellon University.Eu, -
-

11

13 O M c- , lou no r@i.r you to pir:e :37a of this
.

't
,

3..
morniny's trunecript. You scete et 3 ir.as 15 thro :nn la n'. nt22,

I
i

,o, .

,; New York State an_ nears to have been used as a control in your,

. ,,
,.

|

'

.
.,
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1 work. Could y u tell na why ycu calactcd M;w Ycrk Stato as c
-

2 control in the Dresden work?

3'

_.
A Yes. I can.-

.

4 Ne tried to compare an area of comparable socic- !
: I (,

5 oconanics and comparable socio-economic prcblems as the six
'

s and a half millien people who vere living uithin the aren
,

7 i largely of Cook County and adj acent areas, cinilar in their
i

s| general make-up and latitude, location, geographically, as well
1:
'

b, as in other respects uith regard to hecith care and other3
,

10 matters, roughly simiinr -- nartely, Chicago and I;ew Ycrk.
>

11 Iicuover, that was not our caly comparison. Te
-

. 12 also cade a compcrison with nearby Ohio, where we then rock

i; f . 13 the difforence betueen O'iio and Illinois, and found a sinilar'

': .-
'

14 correlatica between the difference using Ohio as a baseline. '

~w ;n - |
.

15 !
'

.
-

Furthermore, wa referred to other states and

3 - I

. fo un d that. with regard to other statas such cts Indie.na and otharli
I'
i .

17 [ states such as IIorth Diceta, we did indeed find all theco
l ..

33 states hcving lower values of infant mortality during that
s,

'

39 [ period; so they n11 appeared to be relatively equivalent in
i

their usefulnass as, snall ue say, contrcl ctates.20 i
li'

21 O You have not used tha State of Missouri, fcr 5:: ample,

21 I; as a contrel state?
!!

i
'

j A "c. T1.at 1; baccure Illinois, for in=tanca, his in 'i 2;

b
i i;[ that area witnin 5'.? Ir.ilcs n ve y highly crhan chcractor. In |y .; >

1
~ I fact, the pej orit" of oaonle ware in the 50-mile radius live1:5 i

|
,

i

|*

|

i, j -

.. -



- < - 1449W.- : j4 .
. ~-

c
_

1 in city-type crona. In fcet, Cook County ia tha doninar c

; 2 number of people accounting for the population of Illinois.

a Therefore, it would be quite inappropriate to use a comparison
,

4 with a largely rural, quite differen+. socio-econcmic and
~

.. s medical care area such as Misscuri.
- ,

6 0 I!cu , Doctor, I would like to refer you to tire j
i

7 ; : citations to the tranpeript this I.orning, althcugh you needn 't |
5

'
a

8 j neccesaril;r look at the a because I think you vill recall what .

,

0

9 |.was stated. I would cite page 1383 and l':92 in which you
i
V

ic |; refer to work that in underway at IIanford and work underwcy
li
!!

4

L at Peach 3ctten. '

11- o
':

12 A night.

'

33|!..
-

I wanted to deterr.line whether the work which "cuO
;

d'f _ _ u ', have indicated on those two pages of the tranceript has been i
,

.--
,

, t

23 .: ceraple cu as yet?
I

'l
13 A As I said, the work is not quito cor.pleted, but <e

s -

17 : have it new. In fcct I just located it --.
# ,

!
'

it G !!ava vou drmin conclusions from that work?,8 o -.

1

| |T

'

g[ A Yes.-

t s
l, Ota, , You have drmn conclusion? '

. . .
,

f. I

'l
! A I have dram conclusions but the report is not ye. g

.
~ i

finishsd in uritinc. '
, . .
- -

. ,.o ny ec.nalusions a e indued that che p:c.nern trcunc '

,

;; f the !!cnfo.rd neactor :for the 7eriod ~ 43 to ' '.5, bef era c:5 cf:cr!
:} I

,

. is I, onset cf cpi: ations, is very sirtilar in behavior to the partcrni<
-,,. o,

<
\

s'
I
i

l *

.i ;

,
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-y
.

, .
-

I arcund tha Huclaar FuD1 S0rvic3s Plant in N;w York whGro alsom
,

. ,

2 plutonium is separated chemically from the urcnium fuel and

3 radioactive gases are discharged through the stack. I
"

,
,

:

I. T.

h d;.
.j Starnglass, have you u.arferred any studier which.l" Q Dr.,

..

'

.
[ you have not yet identified which did not indicate er shr.' the !S

.-
.

6 1 cause and effect, such as the studv you have nr.de and diccmed?.

-

L, ,
.

'

| A Yes.y

< .!
'

-

9 Indeed we havo locked at, of courae, the arec ircund .,.
,e

n
i

]I Pittsburgh. Pittsburgh is dounuind fren the Chippincport
~

g
.

i

10 -j plant and we have f ound ct thic tina, as yet, and I : .-,. ,

II
of
l'

not preparsd :o r ey this la final, no si:;nificnn: ci r. '. a .o.. 3)
.

I

asscciated with cmissienc from construction cf an cnR _ ofg
a

c.o3 ration from the Shinpin c. ort clant.t
4. . > to-

, - .

0 Now, ict me refer you to pago 1363 of th trancerigt.J,.' 7, , >, .

14
,.

I' i At the hottom of thnt page you indictned that co .ttin r td:. :cg -

- I-
i

. g . 'g in. Nr>w itov' co 5.cA., "~ <.s. r. u. 2 .. r - .". . '. . u t v- " .--.c......3 * ' .4 ^-- -- . . . .. . .-,,

|
. , ., s. c .4. ..1 J.n .'., $' ., .4. s .c, s.,. .g. ,. .; '.y ,,. n,, e. .m. s.

-

r . .s. , - - .e.m .1 {~.a_1 . . . .- .d...'. -
.,ns. - c,r

- -. , . .
. .. u s . . !

i
-g, - . .

1
''

! SurVCy of IG13tG mTO.03 75 to 24 v?;rs. cf EC'O in ch2 . e'c ' "a d O c15 1; - '

, .

| Erea.
, :9.~

'! A-s. . e. - .y . v. a _,.e 5 ~e .... : +s. e t,. . n_ - .eyi : z.

w. . . v. m. . . . -.
3 .

. u . _.<0 !:
-

O, ,

!|| Intended to sr.y I that is the irpression.
21

.,

. i ,:.1 3 c4-...... .e , .. -1 -
.n. - - - a. a- u- . J 4. c ,> r. . m . . _ ,, ,.: y, .. . .: L. e

o -

; s a ua. . .. . a s. :. - =: ..,
c. a ,

,'

c e. r A. . 3 a s..-u.n s . .s u. .t r.y . s. . 4 .., C . .e.s -. 7.< r . . c .s
-

.. . , . .

' : wnO, , .
..

p
w n -_ ..e ,.,;.. , .. c . . . _ > c .....

. - .2 - _ - .-
., s.

b

. 'cXi c0 .*
.

s, 3,
l-
..

h A I cCO, fine.
, ., e.,.

';- a. .;

f
. !

k. |
F

!

il

.
-

k
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*-

w;.[ k[ 'l
'

Let me ask ycu, Dr. St:rnglba, icn't that a rather
e a. ,

3/ # '.' O _ 2 abnormal group to study with regard to concerns on infant',

c. -

s .. /, "'N
, gg.r 2 - ,

if " ' , 3 mortality or am I' mistaken in my understanding?
:

.

4 A No. I am sorry. As I indicated, although myg;

d) . .-
'

L

5 pri:uary concern in our studies has Eeen to search for defects
..s

'

6 en the fetus and infant, we have also examined the other end

of the scale, namely, th'e elderly, who are more censitive againy,

. a to the induction of various cancars a$1d leukemia.
. . p

- 9 We have not merely looked at that one age group. I
i
i

, , , . believe I indicated we lock at all age groups as repcrted by |
to

''' '

the National Center for Health Statistics and in & report pub- !
- is
* i.

,

/O,; lished in the early 1960's in which drastic changas in mortality. 12
:;,pw .

Nx.y/M D
-

,

''; 5 .. patterns of all respiratory diseases and many other diseases - ;.'jezity
-

13
'

, ,

@b,% - ~ ,

;)j;dM and in fact a total change in the declining mortality in general |
>

, e, u/d., 14 r
ge~.,

1 -r. ,

' , b ' ". '9
'

were suggestod by Dr. Moryama as having possibly been associated15
.

16 3 with radioactive contamination of the environment. And it uns
. < ,

y . 17 not restricted to merely one age group.-

.a- i'

;g I am using this as a specific example, and Dr.
, , . -

[ Moryama's papers contain the same changos for population group,9 ; .

- - ',
|

20 after population group. i

, a' Thank you, Doctor. !O
. j

.

._ 02 Let ne refer you now to page 1370, line 4. The !
, ;

I.Q u sentence I am referring to begins,
|

I
-

t
2.; ''So this idea that immunity is really i| >

; 1

. '. pg - sOmGthing" - .

yy- . ,
f. qm -

9,~ _

j,

. .,

,x { -" ''w

.q..e--
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-

,

- ;

1
-

- _and C3 f;rth. I would lika to diract your
,

- , 2 attention to the use of the word " immunity" as you use it in
3 i your testirony.7

I
'

~

4 [ Can you tell ne to what kind of " immunity" you are I4

i

I referring?5
.

s A Yes. I vould bc glad to cito you the precise
)
1

7 'l paragraph and read it to ycu so there can be no question as
'

a to what I have in mind.; '

.i
:

Now, this particular immunity rOfGrS to cCmMuniCEhl3'. 9
,

to diseases as discussed in the article by Paul Jacobs in The
. ,

3; [ Atlantic issua of February of 1971, citing an Atomic Energy,
..

|,

report which he had cbtained and viewed in 1957 and compared6
, 12, . , .

.
i

. . - 13 with the final version of this report as later released. And !.a
..

. .

v- - 14 the missing portions which he refers to roads as follows:
|'"

,

;'

15 "In future tests within such areas blood
.

,

9

'

Ic ' changes in nan night be demonstrable if cyste.tstic
,

17 obscrVationC arc mcda. It is possible, also, that
| ,

. .,

the immunities of the population :aight be sufficiently.
23,

t

ig reduced that measurable increased incidence of '
,-

,

selected communicchle diseases would be diccerned by20

,

21 epideniological invectigations. The long-tern impli-
.

,

22 caticas of yearly e:tposure of a cross-section of the

| popuintien to levelc in c;:cese of those consider 2d :
,. - 23

3
"

! !,

2- i to be r.n::inum permissible for cecupational workers !

!

(' 25 certsinly justified continued observation snd

c

.
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,

-

.

3 maint: nance of raditticn harlth racordJ, av;n though,
,

-

2 specific consequences cannot be foreseen at this.

t

3 I moment."
l

.

.

I' ' 4 O Dr. Sterngisss, are you reading from the article; '

(1)~ :
5

~
uritten by this Mr. Jacobs, is that ccrrect? This is reflect-

.

t*

.
6 ing opinions of somebcdy we don't know, is that correct?

f
i

7 A I'm sorr.y. It is not an coinicn, this is a citatic:,
.i

of an AEC document which is rafarred to and explained on paga ie
.

.

9 49. I could identify this further if you like. i

'
10 O ! think if you just identify the doeurent? I

<.
f

11 | A All ri'ght...

b,
'

.

12 In I.ugust of 1970 I asked the Atomic Energy Cernicsica
'

.

'W a

/ 'u 13 Public Informaticn Offices at the AEC Headquarters in f
'

.x,- s

~ . , .. Germantown, !!a..yltnd, for several documents including the |
- 14

,,.

P b' |

.
15 report which I. f'.rct obtained in '1957. N c'.c , it is nc declas-

-,

16 sified together with reports en monitorine and earlier wesco. s, ,,

1/I test progrtmo, cnd was readily available.
'

la I have kept the origincl all these years Er.6 ncu i

read them side-by-side. '

l19 .

i *

i i

20 fi Nou, this has c' ricusiv to do with a report whichr '

l
!'

21 1 Paul Jacobs obtcined relating to the possible health effects of!
!

.: testing of nuclear uc pcns in Navad --

|
*

1
i t

,- 23 ! O I think ycu have identificd this, Doctc.. I thin; !. ,;
i

h
'

'

we knc. n'at ycu are referring to.N 4 a
.

. g g

. ,

1

s

.

b g

.

.
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I y ~u conaid:;r tha term * immunity * to be innsta or ccquircd,

2
~

immunity?
i

it # - 3 A As you perhaps know, immuni to diseases is veryr

n often provided by genetic factors. These genetic factors can ho4
; l'

(

1 5 influenced by any nutcgan such as radiation.

6 We are therefore talking about an inante immunity
i . :

{ which presuesbly the normal infant when born full-tem has to
]I

7

a come degree, and which could be affected bv radiation durina i

;

9 the neriod in utero. |
-

I ,

,' to j Ucw, it doo: not exclude the possibility that an
'

I
'

si acquired 2.mcunity or inmunity developing in the first few years-

12 i of live could also be affacted bv radiction and lead tc ;', ,, -

'. ; f. . . l
.

! increased susceptibility to cc:tmunicable diseases or to that13
;

t.p g ^
| .

j
! *

' . w' D. 14 ! matter, the developnont of cancer for all we know ct this m -
, m 1. ,p? - '; Im. ,, i

is y moment, the ability to resict viruc later on in life.
|

.
~

is it is this particular nachanism ( f indirect netion
'

I
. 17 anial radiation which I feel ic so important in erplaining the

:>

.

kind of phencmena we are nou observing and which, apparently,*
3,3 i

w. ;
4' ''

33 were of concern to someone in the 72C nay back in 1957. '

t;
,

e

i' i20 ' "R. I!GELUAELT: If I nay have just a moment, I

||
i'

|23 q have onenore question in this area and I want to be sure I j
i

e

n '
understand that the quertion is. !

.i 1
.1

, # 17 u ] CHAITc'T SKt.LLEEUP : Very vell. |
.

,

6
k2?6 I

i

TI 26 .' h
'

.

6

i

!

| ,

' I

9
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3 BY IIR. ENGELIIARDT

-2 O One last question with regard to your testimony'

!- - 3 for LIFE, Doctor.

". 'I ,
'

4 It has to do with the responce nade this cf ternoen i

-

k'
in connection with a questicn by the Applicant councel andc .

i,
-

i
I just want to be sure that I understand comething you j

>

g

l .

l. indicated.,

L*

st

h Did I understand you to say there were thyroid.p,

malignancies in the children crpeced?g

.:

10 [ A I believe this is the gist of the paper that i
t h

f referred te by Dr. Rchert Ccnard at nl.
11 d "-

~
li

~

|| Q You are not aware of a possibility of uant appearc
.

i -'

to be a feet that v.hore ware no thyroid cancars detected in'
. p-

.. '[' these children?-

g !

a.-# ' '

A Ucll, I will read you this table en page 321.
15 j ,

b " Thyroid 'Locions," Itarch of 1959. The table roads ncngel;.p,
t o_ g

..

( Il 175 rads,. age of cuposure acy lasc chan 10 years old , 500
17 9.

o

la !'l to 1,400 rad, 9.5 pcreant had thyroid lesions and thera
'

'
d. a c

.!
It

v li ceparate column for nalignant lecions called 5.3 parcent.' 19 it
4

f. Then in the nont line it seyc 20ngelap, greater than 10 rc.are,0
.

1

It
:! old, jusc over,10, dose 160 rads, thyrcid lasions c.c

21 |
..

!; percant, 5.9 parcent nclignant lesions cnd to my kr.owledge
,

_c i,

malignnnt menns cnncar.
,,,

m. .

". ::'.'.. I'1J.'.LICJOT : 1:2 chLirman, that concludec ou:.
::

1

M crose-cr.a'ination of Dr. Ste.rnglacc u_.th respect Oc 'he
t. 25t.s.

i
.

,

I

W
~

..

* ' 'S
,
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'

.,a ayg n, y
.

,

..m e .g. j.- tectimony ha procented on behalf of.Intervenor LIFE.
-

4 1
~

~

%.y
_, * .

?,. ' '

,

- (Q '% sN '. " '
~F

.

I would like to request a short raccss' to permit me" i '

, w .. ,-

M it. . . , 3 to coordinate a few questions that are in the process of -~

_s. ., . ,.
,

w. C@ '8-
'

(being prepared with regard- to Dr. St.ornglass' testimony on
i- w : . .

; .( ~ r.
1

E2^~ 5 behalf cf nr. Lau.+

I !w . . .

w ., -

,
-

% >-| .f. -

Uo have several questions that we would like to ask i
-

,g. ,

I

[ 7 him to that and I would like an opporennity to consult te~

' 3
s .;.' make sure I have the questions in proper order.

'

.

y; r 9 ;! OIIAIFl.iAN SHAILERUP: Will 10 minutes be sufficient
:|s.

-#.- -
,.

10 't tina?:- 1
- . , a

.!i
*

C- 11
'

c| ; , 3, -
-

IIR. L";GLEIIARDT : I an sures it would be,-
.

;.c4w -. 12 i CIIAIR*4.T2; SKELERUP: We will take a 10-minuts brash..

4
.

; .e m(f *m q. j
,

. .

;'.-- k d d :| 5 1 8 . 1 3 [ (P.acess.)
.

.

w ;. 1
. ,i

1

%.p|p g$ .
,

- 33 i
t.... 'id

^ )J e? C 6 . W l.

.

. 4

? :m:n :: . .

.

. -4 - 15-|
k; ~

w

*u |

- t ti il.
"

.
.

sj .

17 |'

.- ,? I

- Q:
V: gg

M."g ., -
,

k-.Y'. ,

-

.gj ,19 e

.
|;:

_1
'

.a
;

g .
.

y.:
,

u , , ,
;..

*

1 -
'

-- g }.
.

. hN
''

n|
n

a-

.
'

.,

$
h

. I'
'

s

j e a

. ,1 'f . Ij
,

.

h-+ u
.c y v u% '' y ,

.

'l '.
-

'
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1 CIIAIRf TAU SKALLT'RUP : It turns out !!r. Engalhardtoc
s

2 did not need the full ten ninutos, ao we are goinc to resume.
o

.

3 ly tir. Enc.o hardt?

4 f tR . ENGELTUsRDT: !!r. Chairman, we have determined
-

5 to deal with the matter of Dr. Sterngiccs' tearincny en behalf
f

G of 14r. Lau in rebuttal tcGtimony, and Mc will not need to !,I
..a t

I7 furth r cross-exc.nine Dr. Sternglass .
I :

'
t '

s THE UITNESS: Mav I make a few ccm" tents on the -- 5
1 -'

.
.

' 6

9 ''RS. ELEICIU'R : This is redirect..

g ' FEE WIT ZSS: '''h n t ' s e.-i gh t .10
.

f. ar%u - .u ..s3: i om e , * % 9. n. =u- :.0 a-
c. nu a.n.. .t

i

XX 12 j ':UE UI' UI'SS : One cow,ent mado by the 7.ppl:.cznt in.f i
'.

'

13 that rebelic cutbreak may have had a part in it. I hate
i ,

Op'; i

, . . ' . .l i 1.t explained eince then that we do indeed hcVe indications that ;
I

t -
6

inmunities to such dicccsos may be affected by r.diatica,is .c
,

is there is no centrc.d ction between rises in rubella and rhe.
.

17 M f a c "- e' op - 4~ ~; a ~' ~~'~--

- ,
i

.

3 w 't, T . . .~_s ?u , t o n, s'. o- .4. * y '.- Y. _ m. . a '_- *.c ~ c '. .~.~.......,-y.~:.._.. - . . _ . .

( ,3 between pracaurized an:1 hoiling wat -r reactore. f

;

i. . . _ . . ,Ga 24. .,otton in un ortunately ac.:. ncr one c:_ caese ;
^

20 1 -' -
,

Ig ; tuo ranctors, and it only emitted apparently a total of 100
'

,

V. '

.

, ,. 4, ~, , .. e
. ,

, . , . 33 _4 . . v , .: s ... , . . . .. q g nc ig3. u , .n mer j
'

.. , - _,,~ a .e . . .. v. . _.nc, . 1 %_ . y ._.. . -. # . .
6 ,

N
u .

I

F. r _.- n., u,, .. . ,s,e-- . . . f. . . . . .s. . ,, , e. .. e ,- . . . < , .a , , t . ,, i , , . _ 1w .. . . , . . . e. m: < . , .. . . ., _ o m . . u ..L.... . .., .m,.,. . . . . - . . . _ . _ _..
.

I
!i 4. ,, o .m.._.,,, ....... ,4.e._. .s m_ . , ...,.. ...c.. ,. ,, e . , . , . , a_...ty. r m..

.
v. m... t. - . c. .. . . . _ . . m..~ . . ,a,

b

f
~

n j. yet fully undarctand all the mechanisms and th- cen es_uion '

!'
I

#
e

t |

|
s

1
'

1

1

f.
|

| |''
|

.
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w ,n . .;,2 .c;c; -
~:ws

, . . .
-

..

-

~

94.; ,

l'458e idwe1 @~ ^ ;'; :n . ..

.cx w n.- .

' "; a.;;
-

.

- - '-
-

.
.

,-
'< }r c:<f p. .m:. ,..-.

. ~ . . .

m i,s, 't I .- cf thi.icotopes, . for. instanca,100 curies, if they are largely
w- ..,_

. ..
_

4

p ng- 6 , ', 2 composed of io' dine, are far more serious than 100 curies -

,c

,, &.o :- ,

- - 1

Mp'T 3
~

a co.Qosed primarily of krypton-85. .

'

'., , ::~ 1~
4 i

,
-

? In the absence of a full detailed analysis, acath
,

'

(
?" 5 by month, of a composition-of the isotopes coming out, it vculd'

.

- G be foolish indeed or hazardous, or unwise, to judge or cenpcre ||
' '

'
1

7 100,000 of one with 10,000 of EnothE.r. |'

1

a But it ic important to poin't out that in the -

a.u
.

. . . :

| ,_ | absence of full understanding of all the mechanisms, cz.ution3-

1
-

] requires that we do whatever ve can in the reduction cf(r, 10*

,

i f
~

4 :: emissions, 2nd this rust he done to the hest of 'he capabilt 7 i
.

12 4 of each of the systeras. And even when ue are dealing uitham
-

, .

2 .. -

. T. $ .13 emissions that are only 10 cr 100 curies, it appeara *.hr: a
p*

>
. v.4., _. _ ;

.m .g. .

2 a. c
.. . 14 may have cause ,or concern.

+ :

3.w e. _ . * ,r
-

.. e-- < > I : (: 1. t,|
-

..
,

'

'' ' 15 Therefore, to say nerely that a boilin? vater; :

i

[reactorisalwaysworseby1000maynot he the wncic storf.16
,

17 It depends to a inrge degree on -he inin of isotcpes, cnd it .

. .;..

.' i.

M, is depends to a large degree on the particuJ.ar necnanze..~. :._

m
3

;_

.e3: .

trcnsport that are involved in al1 of the;se cituationc. t
1.

'in '
t

_

'gs

C 20 How, cnother point that I wanted to spanc E rev i
'

:.
: i

'minutes en is the que tion cs to the Nationci Ccmmitece on5
'

21
-

i !,
.

t.~ s
,

- 1

22 i nadiction Protection. I would like to peint out thte, numhcr .

.

Ih 23 one, it is nct necessary for the purpoco cf the arcument thE
,;

t 1
- \

f I presented the.t the Mstientl Council cf hdiacion Prott-Otien
'

'

24 ;
,

.-
t

, . .

-has agreed to - a pa--ticular aucunt of reduction, say by E I!
. .25'

t - i

, .:., 3' ., =?'

( .s3.__.

r

|
i .

d 'f
# |

-

*N kt

v . y c . . . q_
~ : ' 1, @ s ;,, *

,

ey

_ -:t : :L
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t gsctor of 4 in the expo;ura of women expo 3rd in an atonic

:$ 2 energy industry, occupationally. .

3 The crux of my argument was really the following:

4 It uns that if there is a finding that there ish ~

5 reason to be more cautious than in the past in the manner of

e giving doces to wonen during pregnancy in an occupational

7 Situation, then I would think prudence in public hccith should

e dictate at least a similar cr possibly even a larger reduction.

i

I
9 for the general population as a whole. '

to Therefore, the nere fact that the National Committeo,
t

3 of Radiation ?rotectica chooses to reduce only the done to !
'

-

i
i

12 those working within the atomic energy industry r.ay express a |
,
I

is very commendable concern for their employees, but not an equallp.,

.,

? 14- great concern for those who live outside the boundaries.+
t

is I;ow, with regard a the question of the UCRP cnd
-

. |
i

is its finti determinations, it should be pointed out that the '

17 National :scademy of Sciences is nt present carefully
.

1
is reviewing all these radiation ctandards.cn the quection of

,,

I'

low-level effects on various sagnents of the population. Iig

go At this p0 int, the NCP9 findings are only one

ti input into wnat ths government agency or the environmental
,

-
,

2 protection agency must use in arriving at de crminations which,

s

23 then ,tonld hsve to be approved by Ccngress.

24 We Crd chdrsfore, far from having the last word i

t*

25 in this NCRP publication, and I think it is inportant to point(
n

"

4

.,,T ..
sk

4
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( .t' out that tha prwid:nt of thia organization hcs been with this
.

T

2 organization almost since its inception, that a great many

3 of the renhers of this early organization have early decisions
.

4 to defend, and it is only hunan to regard that part decisiens
~

~

5 have not been in error.
.

I would also add that with regard to the Internationgl6

i
I'7 Co! mission for Radiation Protection, the RC P and the pecple
:

I
4

, 8 who are the United Nations Scientific Commission on Radiation, t
- i

l
i

9 that th3re is what you might call a significant overlco i
'

!
!

10 involving in nany. cases large numbers of present or past |
i

1 i

--

1 Atomic Pnerm Commission emn. icv. ees on the craff of these - ar- ,!~ .

a

e

12 ious coraittaes.

- ~ 1
,

-. (. ,; In particular, ny e:: amination of the composition13
.

.

-f 1,', 14 of the United rations Scientific Ccmmittee on Radiation, the
iu o- e

. +s |' - g t-

, 15 delegation to thct group as sent by t'le United States. {
.
I

10 contains a mejority of individuals uno have been cnd ars stil? -

- i
_ :

I17 associated with vr.ricus radiation protection cuestions, cr
. i,

/ 1B radiation protection groups within the Atomi,: Pnergy Commission.'
3
f

'

Thereforo, we cannot, although we would like no, [19,

. .. . . i
to ; say that at the noment t,nera is no clear 1.na:.cntien t.u t.t 2:a d - t

s. .

I !'

fi iation stan5crds, evan set by supposedly independent inter- (
.

-

!

22 nationc.1 cornss:.ons ana U.N. comissions , s.re indeed as |
: i

i

23 j independent of undne influance from individual.: who hsJe p:c ;

.: {
t

24 L: decisions anf mistakes cr.d leck cf knowledge ir, chsir bcc::--
?

25 ground in creas Phich unfortunately inloiva large numbers of |

, .,

.

. .l
,

m "-
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wm ;, .g.,%: . ,
,m. .

.<crmp . - > . .? - ~ -
.

~ , . m n ., . . ~1

v. y . .f I human beingo, cnd ora tharofore sensitiva and difficult to' 3%j
.s .=*- 3 E _.. . ," r " ~ ,' 2r dissassociate from human emotions. _

'
.

cq ",. , +
'

,

.
-

$,..[dj ,
,

This is the real problem that we are dealing with,
,

23 '

.

,y.j; -<

b 'G - 4 the whole matter of radiation standards, that there are simosp ,. ,
e \f .

'. "n e' M ' .
no peo'ple at all who have had sufficient background and~5

c 1
'

s knowledge in this area who have not been at one time or
, ,

,
,

,

.7 another intinately associated uinh the Atomic 2ncrgy progrrn. i
,

,

n I
'

s I believe that this would then conclude my acnnents
!

~ g. >

, i,'O - .9 on this testimony.
|,..-. ,

10 CIIAIRI'AN SPALLERUP: Is Dr. IIouston cv Mr. Fousten !
r f, i1

,

t

/ J~ -
it present?

,

e

s- : n
-- c.

. a,,Q - 12 (no response.)
# ~

,

.g}b '

j;t g , 13 CFAIPJ1AN SEALLERUP: There appears to be no i
M E.. ;.

$ [ ,'it response. I;,,,wn .u y ;
24 n.s[p" i

,- 15 Ue are ready for LIFE to begin cross-examination.
,

a.., e ;
-

[' 16 ?IR. C1%RNOFF: Mr. Chairman, I believe the i

m.m i
-

i. - -

, 17 statement was w.de by Mr. Lau that Colenel Gadler t;as due in i

a;D ;., ,

y: .p is Wednesday night and would be here today. !4

. ,

r 9. 4. +j. @'0. .<.' f J |
+ t8 1 ,

.

I may be wrong, but I believe he said that. .

C'f|7 19a. , |
. , .

I-?
^

5
20 MR. EI;GI:LHA"DT: 1.3 a telephcne conversaticn uith

.. ! !

. ;[c .
^

Mr. Lcu last evening, he infcrmed no that Colonel Gadler was
'

.
2

-3 ,. * * i
u

~ ,|

22 not irtending to arrive this week, but would likely c: could !
*

l'

! be available en an:hy of noxe v:eth. |p u
1

.-

24 | That 1G frCM Mr. L'tu .
>

.

en |
. 1

25 CIIAIIUiAN STJ1LERUP: Thank you.

i,,.

,

. '4
:~ 3- ..,

|M. o

.,yo .?

n O w'
f'%- ; 5 ' s? ? x '-' '. K
v -

' ;z
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' [1- MRS. BLEICHERs' M2y we hava a fiva-minuto receso,-
%pg;g:[g .-

'

,

y y. .,c A+- e m.

. 2 and then we will go into the cross-e:: amination?-~ ;/~gh,';
i- : ,

. ,, v . . ;.,
>,

2

p %. u* * 1m.
i g l yi. *.

s

CHAIRMAN SKAI.LERUP: Yes..3-
.g.; M~,
1 ~ [. .k , - (RGCOSS.).a, -

.. . .

'
'

S ,, , ~:n. ,.s

*

',*f*
* ""

f
,j

*s' c 1 3
-r ~ .

1

e 4

s 'e+, k' <

- ;; ;
~

3
. ,

, .

,

"g I ' < , ,

3-

9 .

; .':p ' 4 .
-f

S b

'w"
.

+

I *'
j

a 11

?CT'
,

*

-4.
12 it.t, . -

;.

b};g;;:a , ,. 93- y. . # ,
,.

';< |a;y. ' ,

.

Ak ^
' s

. :<w. u.4 -
,,

,
-

w'''. e m! <s ' ,,.
-

.

s i

st,:
,, +r, -

]C 15 ;.
,

'. ', t i

~ , ' 16 |'
.
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.
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i
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-
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*
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-
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I
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- DONOVAN 4 20'
jrbi' ~

.
,

'
3 CHAIRMAN SHALLERUP: Will tha h;Cring please comea

; ; .

2 to crder.
.

i
3 '

Mrs. Eleicher will begin her cross-examination.-

I s

'

- 4 Are you going to begin with the applictnt or thei
'

_

S Cornission Staff?
.

6 MRS. BLEICHER: Ua uould like to begin with the

7 applicant as the t.pplicant has indicated he would like us tc
,

., '
i.

-
8 go forward with him "' ~ " 9cr.iever, we do have thic Exhibit 5

r

b

6

3 prepared. '
,

,

8

4-

10 Would *ou like to Eccont Enhibit 5 fmm thia .

i
*

1

1 morning's tcstimony at thic time?
4

-

12 CHAIPRAN SMALLEEUP : Miss Evans , would y n hand ;
,

,

|, 13 those to the raportar, please?

1 .

14 (The docurent referred to was [
-.
.c. ~

t
.

. ,

15 i narhed LIFE Exhibit Mc. 5 for !-

j
'

i

16 f identificaticn and van received
x.xxx l

'

-

t

17 1 in evidence. ) ;
. '

. II

10 : MR. CE.C?OFF : I t&c it that is the docueant,

1
.

is reforred to bc Dr. Sternglass?-

,

t

2c . MES. 2*.2ICHER : That is right. !
>
f

i i
21 - : CHAIRMlli SK.C. Erd 1P: Ucc the applicant a copy? i

s

.
*

#

I I

i MR. CHAPl!OF;.': Hof va haven't. I
122

V
\ ,

..i .o3 CHAZ.'J M SHALL' fur : Knat arrnngsmante cza going ! l
>

l. .

I. ,

t 1'
21 ,| to be .?.;d: to got a copy for the applicant?

|
:

1 |

25 | HR. CHARNOFF: Did you give one to the ct ff?%. . . ,

.

|

|

r r

.)d "
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L '(- 1 MR, ENGELHARDT Tho staff haa a copy.. .; , .m .. ,

< . , ..
'

MR. CH7dD:OFF : If the staf f has one and vill lend2,

J '

~ . , , 3 it to us, we vill reproduce it.
I,-

l.

- 4 CE.;IitMJCi SFJLLERUP : Do you orpI.ct to get nr.'*thinc
, i

,
,

5 be.ch, bece.use this ul11 go to the ?ublic .".acding RMr' in !
f>

o . Washington. to vou have a ccpt- yourself?
~

;-
. . ,

.

s ,t:t. a.m r. m.. n . .1. 0 .
..

7 9 . w. s . . . .

1
' ,I

a j ..R. Cfd1 E FF: R* wlll be . glad ta ;reurcCace tuo"

|.

i.: copies.'

3 i
'l
4, .

m 3 a.o.. . " o u .
i

: w, , -- 3 r m.. . m. , . s .
.

,,,
.3.g .,,

f f

,

, i.
. . . . . . m .:...c.- 4.,.,. y r. ,- i , . m. . ...4... ;..

}, y
.~. 5 . . 1 .n. .o. ..-. .a ,,..>.7- ,. ,u. , . -

.,
. a-.. .. .

,

i,

'

I} I I R.' . iTEICliET.: ..a ; .'.s corre ct .-

3, is

. .I
, g y Ue could like to a:f: the applicant Inc f:lleuin;-

,
.

.

|p

,
.

cusation.
-

14 -

'* g . j,

.,
'

Wh reupon,w :,.,
. .

!7
,;

, , .
- -- -

v. ~. s..~. .~ .. .,.

8
t

' l,
... . . ,

'

s. ,3 m 3 . , , - y, . ...
g7 _ ...m,

.
i .1.

!, havinc bacr cre'clouriv in p c :-n , re ured the etsad a h w.'.i -

3a

1

h of the /.pplice.nr, e.nd ucra furt'acr errr.ined and testifiaC ag

-

:O ., , J. . .g . ..

i.
~

i

8' D .) , s. * . r j T ,,1 Q 7. n o v.yy .-
y m,- *+ ,.>..ty . ...

i,,

,I
'

---;s.. p,
*, , n .- ,._'w M .s - L .e,-) & *d*

s

*
,.

e . Li

*i

& ** I' g

. I
'

h- i t'

i
4

a

,. .

-g A .

4
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d ijg
. .

.In order'to evaluate the dangers to the public< 0
--,mw :, ~ , . .

..y* ~

2
)w. a .

. .>q

..X(, . g,6 . .J' resulting from emissiens under'10 CFR Part 20 standards at
Mr 5< ,

e.. n. . ;,,. - y 3. .
. .. . .

|
'

a

.wt. y . - ' - the Davis-Besse, at what nercentac*c of maxiru:m AEC li,its in I
.; * *

,

'

10 EPR 20 uill Davis-Scsse be operated?|- ~ ? - <
-e; .4 . m.*w ,j iv _.,

M.x .,i O -
'

A (Mr. Roe) I belicyc the various tablea that wera '.
tr #, - 4 ,

,

.c..- o
. t.

.
c
7.<- . referred to by the staff just this afternoon to the Lccr5 do
. . , .

l. .

..
. 7

ji.
]c! - lict thc completa icatopic content of any of the reim.sas

'

c
a -s a
Q ,,' , " ] and these can be compcred to the 10 CFn 20 ctandards. -

. ., ,,,
} ..4,,.J-- .r

- ' , ,
,t q y~.w . naa A ,m u m. .. a u- . .,., s.e o.n. .tn 4.-m . m. . ce e .n. .m .. . , - J a.. o .,

-
. c. ~ 2. - :. -.

.

2.
,

.
. , . . . , ,

wn+ "

.

s-e -

h ?IR. ''.1.M*G.*T : Mc',' I ash a cuestion tith ragtrd ::-
f:. ,,

, n ;. ..
* a - ,1.

o
- p.4.%.... ,, u t.".. ". - . . ?

5
-

-
,,

, '.' J g - t ,- |
.-g-p, p- .f

t. .n. . > .. - . ,3 , ,.,.m. . . . -. w. . . . . : n ,.v . a ..c g .,~ c. p. e. , :.n,,g, y ;I
-. . .u . .. . un , . .

, x t.W;.y g3 p+

with rcgsrd to the 5 millirad fig.urs thct he nad used ra::crise.
p Wu_ . , . . . ,g4 ' p '

. 3

Lt .

. ,r. . .,
..

d.%,/;V.htj'
44% ,

-.has beina the average popul:ticc docs and ccmcring that with.7
4 t.. 1m

15 -t . tha figurce tnat have b2en Offered by Dr. Sterngl .:: en:.: .=
* - , ..

-TR -

i.. .
s e t r, i.

' . ,
.

cttr'.bute.s co Dr. 5 br.r rt , I beli.cvc Dr. Jordi indicated2- 4

,a
V. . , . m

, - ., ng7' '.ju . ] that he didn't u.dcrctend hcv that .ac reinted ec cha
y.

F. n..

N M intervenor'c challenge to 10 CFR Part 20.L
b+,. .

.a:, .s +~
,:

,

d. M .: I would think thEt the same question amplii-; to
,

.

s. .m. ,' ....

w , y .. _. _..; ., a ., . , o , ,. ; ,,,, b..r d.'~< # . *_ - . e. . . ... - -> '. . C .~ >. e.. a ' ' '.' ' '. . e.-
a

., , . ,_ , s ~ , m.. . _ . _ .
,

O~ .

h- 21 to cock t. ruling frem the Scard on this point. '

e

. [ -
.

. *4 *) .
- q. v 4 . .w . . 7o, u s .n.a. e v . . v ..J ,y C 9 , G ,, , ,., 9

( , , ,7 C U.,._
h .- .m ~ = i- . y + y ,s ., y . *r m g , 3., ey_ j fe

ga a.

O4 '
*

,
te ,

- >O~ +" z .;. c . . 3 * .~ . a. .se . ._ me + w u %!a L Lse. ,.* ss e1 ko s h . e,e s"
..,

.
,.

o e
vI

. ' . =. * p, ,i *.. - .a -- .
S ; .[ [YUa{4'.s . .% 7 .'' #f 7. .s '. 'a p e .P,g 1 , d f y*** 6e9 **2+' ^ , && es w pg * 84g

. ._ -
4

. . .y,.y . .

. . - - . ,

. . qu2StiCnc to tiO thCCO things up 50 thCt WG Will hC"a 30%.D
I. .

-
_

., - s--

'y
w '' g

9
-

. " + |I_ .

, .

~<
.

*1 g * ,3

k g'*" t
| rgf,...

* ' . S
;. g g i s y' *,,r.) ,. % .-.*y

'} N,% ,1 '. ' .L .
L., '4*

. ^' --
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1 kind of information chout tha dangor to tha population of
. .

- ,

2
, operating under the 10 CPD Fart 20 limits.

. [ If., at the and of r.y questions, it is dctemine:S*~ 3
,

,

i|, i- -

4
; hat 'wh.ef' i r4.m. .' u.. v w i o , you v le. ~u'.+ c-.-m C<,. '- '' * "w. s c.

-- '
. u% s . v -- wo ;

I
+

q {_

5 poJ.n t ,
.

3 ,

!
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e
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