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4 In the Matter o' !.

|:

5 THE TOLEDO EDISCM COMPAN7 :

and the CLEVEIJ21D ELECTRIC : Docket lio. 50-346

6 ILLUENATI1!G C0FE>.MI'I :
: ,

7 (Daviu-Bosso Muclear Power :

Station) :
G : [

;_________________

ty ,

10 Authcny Celebrezzi Suilding
1248 East Hinth Street

11 Cleveland, Ohio ~ r

12 Monday, 6 August 1972

. 13 Hearing in tha above-entitled matter sas
(

I14 reconvensd, pursuant to adjeurnment, at 11:00 a.m.,

13 BEFORE :

16 J01M 3. FARMAKIDES , Esq. , Chairman,
Atomic Safety & Licensing Deard.

17
DR. CADET H. HAND, JR., Member,

18
FREDERICK J. SECM, Mcmber.

19
APPEARANCES:

20
On bohalf cf Applicant:

21
GERALD CHARNOFF, Esq., and JAY E. SILDERG, Esq.,

22 Shaw, Pittnan, Potta & Trowbridge, 910 17th
St., N. W., Washington, D. C. 20006

(
N

24

25

.!



/

JRB:
jrb : j Cn behalf et the Ecgtlatory Staff:

FPJCICIS X. DAVIS, 33q., and MYROI: KAMIAN, Esq.,
Office of the General Counsel, U.S. Atomic

3 Enargy Cocmission, ifashington, D. C.
-

4

5

On behalf of the Intarvonor:

RUSSELL Z . 3ARCN, Esq. , Brannoa , Tichtin, 3.'d on
7 cud Mancini, 930 Keith Building, clavoland,

,

Ohio, 44115

9

10

11

c

12 '

;

i, 13

14 7

15

i
16 I

I,

17

10 .

I
i
4

19

20

21

1

22 '

N
23

24

25



7

.=

.

iT " "* e * ** < .~ ~'-' ' .1.e *1 E: 7e *-
i

e a s,
t

4
4
>f ,. , y ~, ., ., , .

.b . ..- .. - -. ,.[*
u. ..,

.e t

3 | . . , , . :.........a., =..-~.: I
-r .. ,.,n. .g..-..,,.. , . .
.. : . . . . . . u. .-,a- .. .. - . . . . . ._. . . . -

I. g(-
s

4
A~~ * 23** . . .

' . . . tr. %y q. .

w, . 4 , . . . u . - (. s
. ,

t: $

/* ,

1 II :e Y .; i ?, .1..
,

*/ t i 9. . . . ...!.... .,
s, J . .? f... , . . = .

t' ..

: I, . - -4 .n....:....,-.e.,..,a ua ., .

wt . ,v

I-
Il *! ("# ** ;. 6. .;. .;'--.*:*- a 1. c5... ,

- .; i q *.-. 233 C'"n.,,.-.} - ;. %,.., ,,; .4 *; .,j . u . . . .w

|
s'i

,

:*

w ,'?. ~. '.) C3'
- . .**/ 6 *l . ..*-r..f, .

..1s . .) . . , 3 ,3- . s. . w -,
.t

,. I

O b,, O

f
t.

f,
. ..

. . .. . . ..a s$.-. , . ,. . , . - . .s. a .
|. n..s .+

,, d . .,, .,...
...s

.
.. !.. s. ....G . . s.. ...

~. o
. , . .e

. - . ~ ~ . . . .

1,:
',':

. .m. a..a .m. ,. p . s .,. ~ . .A., , . -,* Q ,,, -| . .. ..} n.3, , . . . . .

l. * n ,,...,'. *L,. % 2i s': &. .s;. .. L'.'.* .} , J.;.j. . i -. . .
. . . . .s

3

o . .s- . ~. q <> ?
7 d' '

.*
a/

. . , , g ,,
a:. - . . . . , ,,,

I'
?

-. .: .. -,

..'J..,.4...a.D. 3 - . . ... .

^ .t. . .s. e,, 9, f ., g ;

l' t .:5O s..i. e., .*. m. . m. t .1, n, .r., *. . -- ~,*..s.. e
.- .

\ ..w,.-
,

;',.. . {. . ~.A.3...
* I

| . ~ . ,
. ' *, * * +

*..e.... <n..,.,.'
- .

, ... . ~ . .. .. - . . ..
,c, .w ,,

, . . . .)
|

. . .,;.-

.g (.r..>.,. , p

. .4s.o..;.,,... .) i
. > .. . . .

i*
!-I N

1' - ...? .jat ...C,n.,,.,.
i( ..L... a . ..t .u. h . ..... ,

tt ' ~

.'..'..i......f ..a . . .'s..g ;, 9J~*.,.- .., .g : .:.%
. s....,. a .. m. . e ww;, ,,

?I v, . . , . . . . . ... , . - . . . .

; . . , . -L..: > r s m .w , .c.: . .. ,
:. . .. v . t .. ..:...-.1

.

,3 - 7_,3.-m t <.. t ,. s,. .. .N. 1 . i.., .# *: , c- :...,.ms,. <:. , .

> .< ... . s.
' .- n d <::.*

<i

,....,...;G.,.* .
*rw. . ~ , . : ~.-
i

i.

8 i

t, a g. Q. .,. 4. .. , ., . e . - ,.7. w. 2 ,. < ..
,y v. r

. s .s - s. . ,

.., , *i
4 '.It. m.. x ,,. 7 L.. 4..,3. . e. a. j s . . {. . -. I , g.. g ,.'

. ,. ... .s. - a.... ...
e .

1.s. q "1. *4 . . m.,; . .- % c, .n.h. .r? .9s*.. 4 ,

c i'd
- .

,j a pp ,J. ;. C ,a, . a - .c. , ; i . < r. * n. .5
.. : . u . . t. .

aC .O, ~ ' - - - - - - .
4'- . 1 0 ' ,. ,,a. J . . . %.o *3 ~t y .~. Y ^ -

,,

3 .'. .. . s1 . .:. p 2, s ,:. ~.l .bu , . ,.-

p: . O 2. J.
.

v'6 *
e.I

3*
g

* . . , ;- * < **61

4, {, 4th. 7J.7'.,,..,,: . t . 5 , .,m 8
f. . 4 . .O .s. e. .L ;%

, . . . .. , ..
g '.i a. .. e g s. . .,. : . ....1.-.t* gi . . . . . ..

*..g e * . ., ~ . . ,e

.. ,.
..*e,- t - s ,qn.

g |-
4 . . s J. ) .~. w 4 3 w I.i*

,

A 't

Gas s
..".) h

. .n ,.. . 4. e 3 - ,, M..a e z..- 3. . .w. ; :
. - . . . .y .,

.

h) 9 %, w. . .. l , O .s. 1. V ..* * * . . s .a.**i,, r s .s . .,,'.,
i

, w ... ." J- ,

e. c.) 4

. .-
g. g .I 1. ), ,; * , b ,,,,*g1I -

T.? pq . .'. .r a. .% A ., .. g "* . .s.n , , 3. , i.

.) hs ;s . e.
.

,

+
=. 4

$

1
.-

k..

56
81

d



v.N
et
l
.s I'
t h'
..

D. .E b 3I JJ 4

>.
4L
eq

-'

'.
fs

'' .s r3 p' ;1 * f-'t C /.* $ . 4. .*4 a4 . ...m.. p eaL t o w a
-

g
t'

.* , * .. ' (2 ,.

< = . ' *
*4 . . , . ,, . , , . . .. .. .

.,....-J.,. . . . . . . --. . . . , . . , , . . , , . . . . ........%.., ..,n
4. .-..k...e.,.. .s. .. , . .. . , ...e

,

e

.. . . . .. .. .
'.I;

&

#.' .Ir .;....* . ' . . . . . . . . *.. .I
*. + . . . -. . . :. ..J . a

.
.$. "

9. . .

e
gu

}J,

.B. .* . . . , . . . . . . -
. .A.... . . 3.

y. f .1
*

J, + . w ,
.-.e. * , . .a. |, ; I.

.. . .,r,,, . . . .
.

, ...A..,,;...[... ,, , .. .,
, . .. ., ... . . . , . .t..- ,

,
t

*
e= .Jm

van .. ,,,.4 ..., ..a . ,_-. . ' . ,. t.
**..,,14: - 'T - n. e,c. .;.

t,

*

.-...6 -

. s .. . ..g. .

. ,.

.J e.
*:

.. s y e . . . ,. s , ; . # *.. }.. . . ... ..a e

* *.p;. . 4 -;-
y4 .,

,.
* .,.m..

. 8<...s.
*g ,.3,- . . .u. g. ;* ., 4a. ee .. s....,..

. > . , . . . s. . .
g

!
. . . e.%...... .y . - . ' . ,- . . . .u.'. ..7 ..3v .. . 9 . * 4*n

_

..:. ...w. 4 .
,,

. *

% = .y e , , . _. . .: C , . . . * . . .. . , . . . . \ ne' n '. .3 ,1.t .. ...s..- .a. ..s.. .. <*o u ~ s.
$6
?
t

.
2a.. i

..w . .. 4 .. ' ' . ** . , - I, , . 3, w e .s . . m.
i . , * -.y *

. .

i,
.

s. -. -,. . ,.'I ,'p. ..., ~..,. ...... . s .,
L

,
. . . . . .. . ..-

;
9 e. ..+. . 1 ! .,. .s . . . . ,. . , ., ,. ,.>.. . . .

.
,...,, .. . . . ~ .a .u

,f
, s.... c... op.,..
.. ? l . J. -. |q ,

76 f. i
o
!*

+ . ~* '..%
'

...y . ., . e , . b .r. . , " . . ...J..
. . - .

,

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

. , ?. i..., p . . '.p. . . . .. - ., 3. ..._. ,, , .. .
,

.

.. . . . . .. % . .
.,

.
.:p .y,, ja.

. . A. e . , . . , . .. ,~ , a. c. ..n e .. a .,..;. - a,; .y....,e.. ,
.- . , . . .

. . , , *.

p a

s.
m.. . . . . . ' .. .... . .. '. :. . . :

-
.c .t... . . . . . <

..
I

. ,r . , - . , - ,?

:s . . .: L .. : . . . . .. . . . . ,.- (.- - . .. ... . . . .,

3*
s , 6,^.

),
f** (.

* ** . **

*
.

2.,.. ** . .. . . ' -fi ,,
s .-a

..
.

24 h |
|

- . |.l . . . -< . . . . , . . - , f. a e. ..
.. . . , -

.

e-. . :,. . ..u- u . a

. . ' . _ . . . - 1
.-

. < r .. . .. . >. .. e
r. :.

e .. .#. .
. - . .

.

!,
a... . :, ...s .r .

o ,.r, o. ,'- .

1 a . , .. .s -.
. , .

,..., -
.

,

9. t ..; .. ....-a..~..... . . . . . . .9. a . . ., , . ..
..

. . > . , u. . , . ;
. . yp

'

$. f k '. . .*.' $ p J i' .' t*.*.N $~Ii ) . . I C ''D t

:,,.n, - ..,

v 1 %.. ,1 ',:. , d- .) .s . .:4 :...,....u , ..w. =a s I

.. .J l .-
1

. .
I

e.
.m . = . , . , 4.n . ,, ,., , g ,,. y 2 .a .3, .y . ,.. .. .. ;

i

.

o
g . . .. u ..

; r.' , g L. 3 3. , r;,A, C) ,3 -,3 ,3. _ p. . .. .., ,.. _ 4 c ....

: g .: ..:. ,. ,4 ,. ,, e G. . - >-

..u...f....,; .ar.,li . . ..

-
,. - . .g, p . ,=,. ., 3.. 7. r. 3 p. 7..e s . :. .., . . . . a. G s ...7). s.. ' s s....

3

y F. CC }',I .F '. -

n..
49 97

u, F.. , .. 4 3. . p.-. 9 c. t:.' b..i. '. 3 s ' .9 * Q .'.s ."1 t .c. i. 4. .,in** ' *
,. .. o .. . .. . - . .;

i. ',A. h.
I, e.a fe

.Y.*, d. ..:e W a s_ah S.g ,* D. . . 's 9 .%. .b. .d *.. .. . .2 ... .v e. ] ._) f. th .P. r) S, ,,,a * f #1*. ,

.. . . .. m . -g ,;
, , . ,

f

I

g g
4,i 4

",
9

e

..

~g -

(9,. . ( t L
4

4, i44

t

f
.

I
.

b i
8

.
..



vr

.

t. 4
.

. * :: o, .a-
/st .

- Il -v sg3 i7'bs'' I yt L'' n. - '. s~ v.. c' c 6' .. .. : C.,. 4 wf,

l.l
~

i

St
; ?g . - e .- * e . .- . o . -,, . p .. p. 7 .- c3. . .7. f.w.m. . m. .

p -

.g ., : r .. .a
-. .. . . . a s .; L 7 .7. , ~e,. ,, -.s..... . .u v . , . mn.s.

,,
_

-

_ _. -

r4

i.1 %...4 . , ,v M . 3., . s. .? ) .4. .%. .!.. .v.
. s. 2. j3 1.

.s... e~,,a ..
6

f.' (' *p , e.s. .j , p , ., u . e e. . . . s.
,, - s. 2

- . 't.y. 4 . n ,j.. ,ss . i. w,, g

4;,, |'
'' i i,-3. -w. t. L.s * -9. 4. . g 2. -4....,..,

|
. . .. ... . ..

ta
- .1 .. . .&. .. O s., , n. . . e .i.p i a. 1. A.'s .S.

p 4 ... ... . m ... s w .tf4 ..e

|. *
a . . . . a..'.v. .. <.,, .>. .. g .L Cw. . . s

, , , .
..+ a .~1 a. .. .:

G . 3. D = v 4 ..D~.,. a:..G .'. .) * p ( U' m .:'. e. =, ,* ' e* ~m- :q~3=4n% %=*) .
e v. .. s , . , ,- o .. '

*
. - ' = * < * ~

|4.
1

i.

?.
-

<

f
.

|#

$$
> .,

..

I
9 dr' t

! 1
:
I

10 4 i
h |

I1 | .
:
i

1

eo
1se .

f

|
I
$

,5* r.
Ie *,

iI
I

.

eg
.

I

?5

.
# 9

$ %)

$

., :
I# .'( g

Ib

i..c
% es 4

) !
,

| t

O$
s. ;

$)
'

!'*-*- ..,

,
l

k- o
1*

l' I
p 4

~4 I2 |

I I
,
' l
*

|-}*: t

(4
|

'

.

1

Y'. \

.
t

.1



7
-- w- ,

.

759
CR2416

Take 1 1 i. .F _R. O_ C_ E. .E _D. _I_ M G_. S
*rb 1 y

_ _ .

JRB ?. .!i CHAID!!G FA3212: DES: The hearing will ncw be
;;
e,

3!) in order. please.

I
' '

'thic is a centinunuicn of the Gvidentiary hearing+1

5 (: cn the issue of the Davic-Desse facilitv. Uo recessed frca
-

F
tt

6 l. July 26 until the precent because the Board had dotormined
l'

7 that thara was need to cddrccc a nc'.; icnua -!hich wcs raised

S< by Intervencra in the course of submitting their testis,ony,

9|I especially the tactimony of Dr. Sterng. lass. As the Scard.

.

10 understood the testimony, we understood Dr. Sternglass was

it - saying thab radiation levels cad contaminacion levels

12 around two other recctorc, one os which is cimilar in type

13 ,
to Davis-Desse, and cne of which is sinilarly located to

.
i

(4 Davis-Eesca; that these radiati n invels and contamination

15 levels have baan cuch higher then thoce prcdicted for

10| Davis-Basse, although the ralences frca these reactors have

17 hi,Dn lower than thone pradit od for Envis-Besce.
1

10 In pointing out tha discropancy, Dr. Sternglass

19 analyzed data that was obtained by independent crganizations

20 who used standard methods of detection. In view of these

21 results, Dr. Sternglass stated that the levels around

22 Davis-Becco may prove to ba much graater than those predicted ,

in the Final Environmental Statement of the Atomic Energy"

23

g4 Conmission Rugulatory Staff.

Accordingly, the Intervenor contended that the'~

25

t
-

.Im
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-

1lj Final Environnlantal Statcmsnt is inadequate in that the method:,
!f

jrb2 2, used to relata the.prcpoucd releasca of radicactive materials
i

j to contauine.tica sud rr_diatien levels in the environment3

4 !! muy gecatly under.catinate those final icycls. We concluded
-

h that we woul:1 hear the ii;ste. We would rac2ive evidence and
s "|
6 resclvo it.

'l
7 fj Also, I think, on July ~~ either 25 or 26 -- the

a Applicant moved that the Sacrd reconsider its decisien and
.

strike the issue. The Board deferred ruling on that motion

9 [iI. for reconnideration 2nd, accordingly, we aru now at the point10

uhcre we vill hear evidence cn that issra.jg ,

I l

<.7. I-
One othcr pralir.insrv r;atter: Es had a ccnference-

,
call of the counsel and the Board on July 31, nad during

g3 |i,

i

l '

ga l
' that conference call we decided the procseding would ba |

Intervanor going first with his direct tactiucny, the
15

Aoplicant, and the Staff.
10 -

I hava this morning been handed by Mrs. Shebbins
7n

a motion to delay closing cf record on Issue 2. I have not
16

yet had a chance to ravicw is, and certainly ve will consider
39

thic motion, and vc will try to resolve it today if we
20

pcasibly can; if not today, cciacrrow.e.
& )

Oh, I'm sorry. There is also a motion to compel
22

\ discovery, and an affidavit cubmitted to both of these
23

notions. The Scard doas not receive thoce verv enthusias--24 'i
tically. We thought the record was going to be closed,y,

.a||.
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1,
.

,

-)rb3 E A and very franklv, I uculd like to lot the Coalition know at
- -

0( n
2 j this time taloss wa sae zor.a vary good causc in here, uc aro j'

i

.3 not about to grcnt the :roticr.. If thare is scme good cause

4h to grant the action, why, certainly, the 3cari is anxious'

t
i

5 {
to develco the record comole.tcly; but we will rule on that ]

i
i'

G i; today or tomorrou.
|

Mcw we are renc?_. te .m:occad.7j
S 2tr. Baren?

I MR. 302.0H : Iir, Chairman, as ycu noted when9
!

.

*o ' Dr. Sterngican arrireg. -- I n.aa nopea na von!.c be ,erc cara,.ler
,, .. ..

. n

11|| -- I don't incu wh:t the reason is, but I heva not had any

12 opportunitf at all to talk to him. IIe just whicpered to me

.

he vould like to ccnfer uith :n for a fou =inutes ,
(- 73

i

I
,4 i CHAITdiAU FAPJ!nEICES! So v.on wanc how much
. .

I
1. timo, sir?15 .

MR. BARON: Fivo minutas.16

j7 ' CHAIPMui ?ARilAKIEF.S : Five minutcG? All right.

In the interim, :Ar. Davis?
IB

VR, DAVIS: fir. Chairman, in the interim perhaps
gg|:

I

we could put on Staff responses to the limited appearances-
c.0 ,

at this time.21

CHAIPP.AN FArd13.XIDSS : That vould be grant. The
.o.a.n

b only pr blem, of couran, in that Mr. Daron -- '

23 ,

MR. BARON: No, sir, Mrs. Stebbins can do so.
.n a,

CHAIRMAN FARi&J' IDES: Excuco mc. Tharc isg,

|g .
.

.,

t1.
- - -
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jrb4 iO comething eine. Lorrk , ler.'s tcka cno at c time.
e
d'

2 ij i'?: will unka f our resI:ennas, M:e Davis, ao weso

i
i.
1*

U
2y d o b .; e .'.:1 M a c r v a y o;;:: car.ggastica :.nthr.itte5 at a beach '

l.i, f

4 h ccafarencu tM.r. norning tha; you go back on .n.th Mr . Thompson; {
'p

5l

51 richt?
I

'

, .es ,. c.r , v,s.a i r:.:a.).r
., . . . . ..a,s, unno :y.

o 4. .
~

as
I

1

*/ 1 CIIAIFMW 2A?$7.ID23: 70u could de that first? I1

5,

<!

a l'I MP., DAVIS: '.'cu , c1r.i
' . '

'I

.

i

wdiu. mM. ... 2A %. !...oSS Gr,u tna racord..
<e ,,. - - ..

.
|D 1,

,,

V10 ,I (Discussicn off tha reccrd.)
. i

.

1

1.1 ,1 CPJI?}i?.M FA.'dW'"CD39 : Cn the r1 cord.1
1

d. . j

mt .. Mr. Charnoff?

4 p'' i MP., I AMICPF: I thcuaht I underrtcod from the |
L, i

'

i.
-

Silbera na7:hicipated in -- I was not in iL conf:.rence that Mr. g<i. .

E

|
the offica that day -- that there was alec to be the oppor-gg

tunity first this : crnina for Dr. Sh<2rncic.sc to cubmit acme ,

16 i- -

i
!

written rebuttal to Dr. Frigoric's ronirks of Icst week
t i

concernina Contantion S.18 -

CTGIR?W1 FADlaKIDES: You are right.jg

I assume that will be caning and uo can explora
20

i

that later, but that wac part of the cenference call, that i
21

written rebuttal testimony of Dr. Sternglass to this Board
a%

(-
23

will be coning in this :norning.

l
All right. Let us proceed, then. Mr. Davis, you

24

3.n-
-

t'
had scmething clac? :

+

'{ g
i

i

o .
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jrb5 : li 11 2 . DI0/IS : Cc.uld we ac off che record? '
N -

2 (| 'I/
.f CE.L.IPJJAN EnFl!.UIT.ES : Of2 the record.(!

3, (Discuscicn off the record.)
1

4 .''

CEAIPJildi ?lJnEIDES: Cn the record.
4

S;] MP.. DAVIS: At this vc would li b Mr. Hugh
i

G .i!Thc:r.paon of the Mgulatory Staff to rocpond ta hhc limitad.

D
7 .| cppenrances -- cna of the liniced appearances -- me.de en the

a' + 23rd cf July at Port Clinton, Ohio.
.

.

1

9 I. CIISIFlm FAPJ:AXIE.CS: All right, Mr. Thcmpson?j
'

10 You b. ave been previcenly sworn, sir?

I
11 I MR. TEOMSCE : 200 Gir.

!

p. . !. Wheruu.cen,
I

( 13 ECOH THORPSON

14 resmod the sesnd as a witncas on behalf of tha Regulatory,

IS [ Stafi and having bcen previously duly sworn, was examined
!

1G and testified as fo?.lcws:

g ;. v ry- w. 2.q..- r .. n. , . s c,v..u p.r.m.n. re ;ea .- . v-,.

I
jg j, ii I'.3 1E S S T H O M P 3 C N : In responza to Mrs. Cook's

99 limited appaacance concerning the need for nn energency plan

[90o .for the Davis-Benac station, I would like to state the

Ij' fcllouing:p,;
,
+

| The Atccic Energy Ccm:::icsion requires thitt,,y
4

,

!
,

'

73 emergency plans incorporate c:r.orgency organication ctructuro,-

y assecsment:, corrective, and protectivo ceasures, means of
| |

3 activating and carrying out eacrgency plans, provisions for

,

.

N
as
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8

17 [ prcv ..? ions nor handling cm.rgencies b:ith within the cite

h 4

m, of his plant zad the anvir=2 of the site. Recponsibility |
.

l|

19 I f or planning and implemer. ting all emrgency masures for j
q .

9

>o ! perser.e uithin the cite and exclusion crea boundaries rest
.

I
i

P.1 h with the lic.msce. Planning and inpleme:.tation of emergency
il
a. . . . . . . . .
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O

11) Such 71anning must include the parconc and area. .

jrb7 h
2 within the lou pcpulation zoan, as defined in the Safety

3 Analycic Raport. The emergancy plans concider evacuation

4 as a protective c.ccsura in the uake of sericua airborne

5 release frca the facility, and rcquir.9 taking into account,
i

Gl of the follcwing: raaident and transient population, and
i

7 their distribution rithin each cf the 1G sectors around the
f

1
i

,

8 fccility: meanc for notification of thoce persons in the 1

9 .
lou population cono; disabilitiac, inctitutional confinements

,

I

10 cr other factors which may inpeir nobility; che means of

11 effecting relocation, which may include ualking as well as

12 usa of vahicles or other ra:dee of transpcrtation; location of
,

13 |. p o c e n t l a s, rectea cr_ cgrees and t;. noir trec_r,..ac capccar.ics;
. . .. . . . .

.i
14 ', and potent:ial impediments to eso of ogress routes, such as

rush-hour traffic, incicacnt ueather, or flooding.15
u.
ll, The analysis should result in cetimates of timo |;g

17 required to carry cut evacuation proc.2dures which can be used
,

ro in turn to entinate uoo.cr liuics on potential exposure..

tg In prGparing ar.crgency plans the applicant must

20 distinguish enzrgency preparedness plans from amergency or

21 abnornal cperating plans. The lattar incorporate explicit

22 operating or radiological control procedures to govern the

23 e ntrolled return of the facility to a normal or a desired

~n, status.9

25 Ths emergency plan in its implemanuing procedures

|.

|
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3
,

f should, how2ver, interface compatibly with there. Thejrb3 i

. h emergency plc.n till inccrporate enfficient detail .sc that
c.

I
y it may be dietributed to other parti;ipating organizatienc

", in
,

i
t

ef and agencies uith related plcna enabling tha latter to d'eter.tiaei
4t

a.

I its own plens are cont offectively coordinated with those,

'r- 3
|

of the applicant..

11

f 7.n addition, the docur. ant will ha prepared with
~j e

a vieu tcva:d it.1 continuing vee hs em cid in training

i energency perconsei. It vill not bc decign.;d as a primary
o t

working dconment to be used during an actual e aergincy.

Irpiementing procedures docura.nta vill be available for this
ti

purpose.
-

14 |

As the Staff stated in the Finc.1 Environncntal
13

Staccmant on paga 12-M, the emergency ple ns that I have just
1 ,>

discussed are prepared and roccive the final Atomic Energy
f5

i

!8 Ccanission approval during review of the Final Safety
.S

Analysis Rapcrt; and it is non part of an environmentalg,

' I ,h..,,,M(,
,m...

,,

18

This review of the applicant's emergency plans is
19 L

presently underwcy.
20

BY MR. DAVIS:
21

Q Mr. Thompson at the July 25th se sion of this
v
.

hearing you indicated that the Ohio Water Guality Critaria
s

23

referred to in Appendix A cf the nr.:g Staff 's Final Environment11
P.4

Statement hava heen superseded. In order to elaborate on
.p.3

!i i
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'

jrb9 ;j thl: point I hava a fent more qsaations.
':
1. -

^ if Ye. Thor; son, uill che of21 tents which cra

3 } anticipated to ba dischargud to Laha 2ria from the Davis--Pascr -

-

t
if

4I fr cility , ca dsceribed J e. the ^*inal Enviro:vr. ental Statement,
I :

5 h he in cenplience .cith !.hc critaria adoptr d by ths Chio

i
G 1 Departman; of Health,'Jcter Pollutien Control Scard, in i

I
7 11, April 1967, end cubcequent];a> cu.o. roved, with the excention cf

.

O the temperatore end riiscolved oxygen critoria there, by the

! I
9j United States Department of Interior?

<
,

10 These are thn same criteria rafa.enced en pr.ge

11 5-3 cf tha Final Envirrnmantal Statament.,

i

m. ::
.

v. .,n
a -.

l.
'

13 | Q Have these como dic hargas been .:Ompared to the;

vil
14 [ apecific veter quality objectives sa: forth in Annex 1 to

1
,

15 the Great Lakes Agrc.cment uhich uns entered into force in'

16 April 1972 betuecn the Governnents of the United States and

17 Canah?

18 These specific water quality objectivas are set

19 | forth on page 12 19 and 12-20 of the Final Environmental
!
i

20 j Statement,

i

21 | A Yes.

I
22 Q What were the results of that comparison?

'
23 A As wo stated in Section 12 on pages 12-19 through

24 ||
12-21, tha Regulatory Scaff has concluded that the discharges

| from the Davis -3 esso f acility will be in cenipliance with theos; ,

-

h
6

.1 1
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,
.

I
1 specific objectiven of the Great Lakes Agreamsnt.,

!'

Jrb10 2, O Har the Staff alco dcne a ctudy pursuant to its

I
S responsibilities c.nder the Naticnal 2nvironmental Policy

.

.,r Act of 1969, or li2PA, en the expecc.ed impacco en Lake Erie t
"

i

5 frca the discharges from this facility?

G A Yac.

7, And the rasults of those studies and analyses are
i

1
8[ included in Sectica 5 of the Final 2nvironmental Statonent.

I
I4K. DAVIS: 'fhank you,

g }:
.

i

10 l| (Uitnscs Thospaca excused.)

ti MR. DAVIS. I would nca like to ec11

g3 Dr. Yrigerio for the response to limited appearance of

Dr. Dr. vies.
( 13

l
- I

y CHAIPl!AN PAPlGEIDZS : Let me ask, with respecc

15 to the answer on the li:aited appearances, the Board has no

16 further questions, but with respect to the additional testi-

mony, hava you an'/ thing further, Mr. Charnoff, in

77 |
TO [ exanination on your part?

19 #" CHARNOFF: No, sir.

20 CHAIP3\N FARMAKIDES: Mr. Baron is not in the

#0 **21

~2 Mrs. Stebbino, did you have any further questions,.,

L ma'am, with recpect to that -- the exchange between counselig

for the Staff and the witnesc for.the Staff on the Finaly

" "*" * 3 ^ ""
25

e

I.i
I
! I
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asf

7i! MR3. ST.TEEIUS: Hith ra3pect to the P.nswers to |
-

i 1

l ' b '' ' + i,i
""

-

; u e.. _s _2: .. ; ,
. . . w m. . , . . .c.

,

w- .. . -.
:(
;

v i s3ep_ t _n . r.m. . v c..z.. m c m.. .: ~. , _. ,. 2. l' c t..= n t. *- '. '..b. s.i3 r. - y. _s _s .- . . .

it
t

4 l| '%deral W. ter Pellution Contro2. P.ct Amansuntu, and that wase
m

il
i.

5'j cho insuc the Board rcised, ucra than you all didj
t

):

G f MP. 3 ST233IES: 'fes .

,3...,.:., . .n. .4. . . . . . e
,, m .u.o , ., _ ;,

.. ., 4, u
il'r

ii

aI .._4 c n t..r _i1,u, .w._ .,_. v4 m. :., u. r_e. .n....e .. . . . ..

(The I: card ccnforring.}3 ,

o

10 M2. DAVIS: I '.cculd nc./ ask Dr. Frigorio to

k hYE {&_ ic, to una limitad .ransars.nco of 3r.- Davieu at thek
lI J

- - - -

It

I

Lo. Jul.r 23rd ccsaica et 2cr Clinton,1

)
. .
: Nharctr:on,.-

i :c -

.

.!
s. = u . :.r, n ,.., ~s.a.p; u. a

15 i ract::ned the stand as a witneca on buhalf of the Staff and,

a

33[ having haan previously duly sworn, u:.s examinad and testified
I

I on follot;3:
, _/ :.

I1
, g . '.*". s "c ?. D 7 s".". w''" m.. ".u".. m ItT.c ~ ,...,.... ;g _ . . m-

WIT!!ESS F21GSRIO: With respect to One of the3n" ,|
6

questions Dr. Davics raised, nr.mely, '.4as the and is themy

su:vcy of the flora and fauna in the vicinity of the Davis-,
1

s. ,. t Besse Station adequata?,

The list cited by Dr. Davies is by no means theA

,,L.
,

i

only survey b2ing uced. ?. cara particular and more recentb,
'

t
curvey nas ceen in progresc for nome years, ana 2.s rererred to

. . , . .
i

__
=, 1

.

i,

i.l I.
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h Ab,-
' on ongo 2-44 of the Final Environmental Sta a.. m t n -d..=

N' N (/2W0Y $a
'

a n
-

-

.,ral2 unc;,; m , g cera, eye, ca. *1 m. ..s 0, tudy wil..,L continue as }
4 ..

.
,

t,,
t* part of the Ecwling Greca Stetn Univeraic' y Envircraental I

e

Studios Canter nenitoring cf the Dcvic-Eassa aita, and abould ,-'

1q.
.-
.

.
,

8: prov2.de an adequato c, ackmecum._:.- cc..c:. ..ciorano.. un.a ex.oertise*
,g ,

t

,f and asperience of the people inJalved, in addition to tha dataiG

i
| already at hand.

.

i
.

ulz( A)
U So that, therefore, the ?.iuc of 1 was nctj

9 intended to be .T.11-incluciva, and is, in fact. not.

10ij With recpect to netecrology, the value of the j
h

if| meteoroic,gical set used dependa ca the ncnnar and purpece

12 of itc uFe. For dicpersien ca.'.culationc of radiation dose,

13 ,it the linited meteorolcgical data II"?n in tho. Final Environ -
-

t
il

14 y mental Statcr. ant una not all thac unu used.
.

t

15 ! We examined tha no:cc: 31cgica.'. Cat; to date, the"

i
I

16 ! . dato being apprcximately the end of 1971, froa the values
< t

17 given by the United States W ather Burcan for Toledo, fer j
e
*

18 all reporting points on the Laka 2.rie Gestern Basin. And

19 from theco va deduced what meteorologJ. cal cat would be nest

20 likely to characterize the Davis-Besce site.

21 l We ended up ucing a netcorological set somewhat
|

22 f
i mora ecnservative than thet because of tha lack of specific
i

t

23 | data, and because of the fact that those points close to
.

24 Davis-Besse, auch as Sendusky, do not report 24-hours; so

25 that we took a point in effact so.newhat closer hland.

9
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|l3 -

Thi.s givas higher ctchilities, and, therefore,
jrbl3 ii

'

2 h hit 3 ar desso than will probably ha experienced in practice,h
1

3 f so that the netcorological date that was used for dispersicn

4 |V| ibYu e::rainsd cnd c;cplcyed in cuch a way as to yield a moro

5 i conservati.se value than the probable doaimetty of the sito
,1

6 itself.
|

1
'

7 | CHAITCO27 FATCUCIPOS: Thank you.
1

G Mr. Davia, anything further? |
ii

I9 MR DAVIS: That is the c:: tant of the Staff'a

END 10 f respcnso to tha linited appearances.
TAKE 1
Linda 11 (Witness Frigerio excused.)
fls i

12 |
i
I

13 .t.
$

11

14 P
i.

15

16

17 j

13

10

20

21

E I
23

24

!
, 25 i
! I
. I
t ,

I
! I

iil I
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: I

's i CHAIRffAM FAR'MKIDES: I migh also take this
l

'

a-

$o*,ls v_RB2 l' opportunity to neto, end, Mrn. Stebbina, you can perhaps
'

EOESKE I
advisa Mr. Saron of thia, I would like to have responses from -

1

4 the Applicant and the Staff to the motion filed by Mrs.
I

Sf Stebbins sometime, hopsfully, today.
I
a

6j Ic this possibla? Mr. Charnoff?

}
7i MR. CHAPlOFF: Yes.

3 CHAIRNAM P?.RMAI; IDES: Mr. DaviG?
'

I

gf MR. DAVIS: Certainly.

}
ja . , CUAIRMhN PAI'imir. IDES : Can ue do it on the record

'

l

tj orally rather than in vriting?
,

3;g ER. DAVIS: Of courca. Hopofully implied in that j
.

to k, request is that we vill hava acre time to study this first.
t
-

]
i

g4 CIGIE'!Td; FAPludC' DES : Yea, the Board is also going

73 to take tima to study it; but I vculd like to have responses !

16 today; and we'll put them on the record cc you won't have to

g j worry about submitting writtan briefs. All right, fine,

io Off the record, please.
s

99 (Discussion off the record.)

20 CHAmsM FAFmWDES: Back on the record.

We'll recess until 11:30.21

.e (Recoss.)

CHAIRG!! FA?JLUIDES: Can we proceed, please?'

3

24 Mr. Baron, proceed, sir.

E' A 'ON . Yes, Mr. Chairman, with respect to the'

25

.I |



t

773

in2 9 [ rebuttal of Dr. Sternglass to the testimony of Dr. Frigerio,

2 Dr. Sternglasn indicated to me that he just: did not have the

1 timti to prepare anything; and, therefore, we will waive any3 q
i

4 | rebuttal testicony on that issue. He was involved in some

. other hearings and had no timo, and so he is prapared nov to3

6 give direct techimony with respect to Intervanor's Issue No. 9..

CHAIRMAti FAPd'AXIDES: All right.. , .

I,

8 Are these written, sir? j

MR. BARCN: No, these are oral.g

10 I might indicate, he'll be making reference to

g soae charts that were attache.d to the Issuss 6 and 7 as part

f t sti:: ny fN 9 but only with respect to these charts12 .

as they might assist him in ev.pleining his findingn.g

CHAIPJGli FARMAKIDES: Cff the record.

(Discussion off the record.)

CHAIPJCJi FAPJ M IDES: Back on the record.

MR. BARON: Mr. Chairman, for the record, I don't

suppose it would be necessary to have the witness sworn again?

CHAIRMAN FAPJIAKIDES: No, sir.

Yes, it's perfectly all right.g

MR. BARON: He was out under cath the last time.21 -

His qualificationn were read into the record, too, and they
s.

begin on page 554 of the transcript.,

Are you ready, Dr. Sternglass?

DR. ST2RUGIASS : Yes, I'm sorry. My plane was
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In3 7 very late.

2 CIiUFJiAN FAFJIAKIDES: Off the record. ,

!
3 (Discuccion off the record.),

i

4 CHAIF0iMI L'APJ!A2 IDES : Let's go back on the record.

S Whereupon, '

G ERNECT J. STEMIGLASS

7 was recalled ac a witncan en bahnif of Intervenor an.d,

' .
B having been previously duly cvorn, was c::anined and testified '

9 further au followc:
,

;CC{X 10 DIF.ECT EZI:MINATION

11 BY MR. SARCN:

12 O Dr. Sternglass, the issue before the panel is

13 with respect to in allegcticn to the effect that independent g

14 data has been found which would indicate that Ifhe emissions

15 and contaltination leveln -- I might paraphrsue this -- for two

16 plants, one, a pressuri::cd water reactor and the other phy-

17 sically located in a cimil~nr site to the Davis-Besse plant,

13 have been emittina higher icvels than those predicted for those

jg plants originally and highor than thoce haing predicted for

20 Davis-Besse.

21 Now, sir, have you mado any study with. respect

22 to such findings; and, if so, sir, ploase inform the panel

23 of the nature of the data upon which you base these conclusions'

24 and also what tests and studies of your own that you might
|

25 have made in this regard.

,l. i- {
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i h, A Right.in4-
I

2|I The initial evidence that the emission lavels fron
l a,t

3 N corte.in nuclear reactors have been in c:ccess of what had been |
.

4: ( e::pectmi on tha baciis of calculated valuce, specifically in I

1,

3' the caso of the Shippingport plant and the Plumbrook reactor

s located near Sand".::hy ctme no ne na c. result of the emunination

!

7[ of operating riporta frc:c theno plants.
I
3.

3( In the onc caca, MASA reports, annual reports , of

D the operation of the Plumbrech :cnctor. No. 2, reporta

#

aO suoplied to r.e by the Govcrnor's Committ0e annointed toi - --

11 ) enmine the Shippingport cituation which took place last week;

12 and theco docunanta are annual and seminnnual report cf the

ocaration and radioactiva meastromante and releases of the,esa -

'I
!

g, Shippingport facility prepared by the Atomic Energy Commission'b

Division of Roz.etor -- Naval R2ccters.15

g Q Dr. Sternglass, let no ask you this: Where, if

37 anyple.ce, are ahe.se reports en record or filo? Do you happen

to know?73

A Right. The reports I reforred to are public08

|

documents. The one on the Shippingport Station is typically7.0

21 entitled "Environmantal Radioactivity at the Shippingpert

42 Atomic Power StationFor The Second Half of 1964 Report to the.

i
'

Pennsylvania Department of Esalth by the U. S. Atomic Energy Ic,o

Commission. Pittsburgh Naval Reactors Office." These areu,3 .

available. Tha docunont number is PNRO-DOV-133 for the26

1

l. |.

t i |
|
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. .

In5 3 d particular year of 1954. These documents have now, I believe,

2 |M
r'

[- go frca abcut 1950 to about 1970 covering a ten-year pericd.
I

3 ! Thene are also -- in :. tore rocant yanrs -- have been submittod i

- I '
a

4 by the Duquenne Lighn Cor:pany to the State of Pennsylvania
,

'

t

3 so there is seme confucien.

6 In ena case they are reports by the Naval Reactor

i
y Offico; in other casas they are reports by the Duquonne Light 1

1

6 g Company; but they all refer to emissions and radioactivc
*: 1

'
g j reports on what happoncd at Shippingport. The document with

10 regard to the P1mibrcok reacter is the following: It's a

9; n2rien of reports entitica "Raport of Reactor Operations for

12 I the NASA Plumbrock naactor, Licanae no. TR-3, Docket 50-30, ,

13 NASA, Lewis P.escarch Center, Plunbroch Station," and these

14 have been iccued annually, and twa ona I happen to have in

gg my hand is dated May 31, 1972.

15 There are a series of these publicly available

37 from UASA and from the Atomic Energy CoImission. The other
18iIyg source of information relating to the high degree of emission

g ccmes from a series of reports published by the Ohio State

20 Department of Health, later the Environmental Protection

21 Agency of the State cf Ohio; and they were sont to no in part

f

originally by Mr. William C. Schilling, Administrativev,
nu

\-
23 Assistant to the Mayor of the City of Cincinnati.

t

| These Ohio EPA raports arc, for instance -- well,,,
e,

,

'

they're entitled as follows: * Environmental Protection Agency,,
.5

,

'
i

I
.
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In6 1 i Radiological Health Report, Surface and Grcund Waters of Ohio."
i,

The one I happen tc have in my nand is for the i'

2 i
,

yearc 1963, 1970, 1971. " Ohio Surface Water Mcnitoring I
31 !

i
,1 Program 1973" is alco included, and there's 2 cerics of such ;

6
"

-,

i
reperto, monthly reporta and yearly summaries, published by the !

5 t

Ohio Health Decartmant, copies of which I have in front 7f me;
6

~

and.they can ha obtained frca the Chio Departnant of Haclth

1
relating to both total radioactivity and special alpha-

8

activity and heta activity. These are one important sourco of

10 If my information..

I
Q Do thosa reports, Dr. Starnglass, make any

11

specific reference to either Shippingport or Plumbrcok?
12 -

I
; A Yes, they do.

13 i
1

' O All right.
14

ni
A For inctanca, Station No. 20 is purposely picced

15

on the Ohio River five miles belov Shippingpert with the intent
16

of measuring radioactiva releases frca this facility into the
17

Ohio River.
18 |

The station located at Sanducky is a station which
10

is designed to maacure radioactiva effluents and concentration
20

in Sanducky Bay as ccming frcm Plumbrook by empties into
2t

Sandusky Bay, and so these statiens then summarice actual
22

i radioactivity measurcuents en the basis of which I have forutedx i
23 8

my conclusions.
24

| Now, in addition, I have used measurements carriad
I 25

..
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1

Iin7 11 ot t by the Pennsylvania Department of IIcalth. The Pennsylvania:
a

2- Decartment of Haalth has a Wo.ter Surface -- Surface Mater
s

-

1 ;
3 ] Quality Network that makea quarterly measureaants of radio- ;

i| activity in all the rivers of ?cnnsylvania, |
''

:

including upstream |4
1

1

5 and below Pittsburgh, below !!idland and East Liverpool. |
'

1

6 Thoue measuraments are part of the tastimony sub-

!

7 mitted just now by the Imrcau of Health and the Unreau of I

a Environmental Mascarcea of the State of Pennsylvania in the

9 Shippingport hearings, and I have with me a complete sot, I

10 believe, of the Pennsylvania Department of Health Water

p Quality Network readings and this in the material,

I I'll give you the c:cact title. It's calledt. o :

!
i

1.2 |
"Penasylvania capartmant of Envirenaental Reucerces Water

|

34 Quality Network Radicactivity Resulta, August 1904 through
,

15 7.ugust 1972, Sou &.vestern Penacylvania Counties, Rivers or

Ma or Tributarios Thereto." Seto of ny criginal figures on i16

radicactivity in the Pennsylvania Rivere ccme to me before97

la this data from a thesis written at the University of

19 Pittsburgh Graduate School of Public Health by Mr. C. E. Moss

'

20 in fulfillment of a degree of a Master's of Science and

Hygiene.21

22 The thesis was designed to determine pessible high

levels of radioactivity in the Ohio River resulting from'

23

radicactive pharmaceuticala being discharged frcm Allegheny24

n sp a sa e n a yure -- n that.

25

i
I..
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il i
" <

Iin8 1|I thecia which containe a czmary of all radioactivity measure- '

i
U

2tL mants in Ucstern Pennsylvania, and thic is derived from the

2 j Pennsylvania Nater Department data.

4 O Dr. Storagicsc, doca the Pennsylvania -- do the.

g Pennsylvania caports have any specific refercnces to either

C of these tuo plantu, Shippingpcrh or ribmbrouh?
t*

IAyj .The Psansylvania rnpor ts vera, I beliove, generally |
il

e Il designed to debarmina unusuni -- well, just te monitor tha
o

9 levels of radicactivity drea all cources into ths Monongchala,
frc.in the [/.,K M N N h

'

10 botn front tha Lati3 Laboratoriau, nd other '

;; facilitios thrcughout th anata; and mesaursments were made

12 specifically in Zaet Liverpool, Chlo by the State of Penn-

svivania barause that is located fivo miles downstrama frcm..
1.e.-

3
-

1 i
1

14 | Shippingport as a pascible way cf making naacurements thct
<
4

15 relate to tha Shippingport plant.i

33{ Ucw, in additien to those dcctnante, I have relied
i

g7 ' upon a publicction called " Radiation Haalth Data and Reports"
1

gg published by the Environmental Protection Agency, formerly

jg the Durocu of Radiologicsl Health of the Pthlic Health Servico

*O . | in Rockville, Maryland.

This agency insuca monthly reports en levels cf,,
we

22 radioactivity in the slik, the air, and the rainfall and the

.3 surface deposition throu:Jheut the United States and specifically,

24 in, of cource, many areas also related in the neighborhood

~5 of nuclear plantc.,

I |
i

i

Il i



, _. . _ . _ _ _ . _. - .~ . __ _ - _ .. - _-. .-

I

|| 700
t

l-
r

in9 i[ In fact the EPA of the United States Government
!

2 h. requires reports to ha icsued by Ma various government
.

3 N fccilitics aftar thair radicactiva itsvels, and so another

8 . neurco of my detta haa been this partictllar matarial.
F

5! Mme, I have in front c2 ms a copy of this, a copy

G of the report on which I rolled called " Radiation Cata and

|7 | Rupert:." This is U. S. Environmental Protection Agency Office

8 of ncdiation Presrnma, and it ecces out in monthly publications-

O sinco about 1957

10 0 Does that particular one have a date on it?

If A This happens to have Septet.ber 1972, Volume 13,

f2 Mo. 9. This happean to ha of interest because it maanurec r

13 ; radiccctivity in thu milk in the general crea of Ohio and
a

14 [ Pennsylvanic for ccmparison with milh lovels around the
i

15 Plurbrook and Shippingport rauctcre.

16 In addition, I have relied upon following other

17 | goverrnent publications, a publication entitled " Radioactive
i

e

10 Wasta Discharge 0 fron the Environment from Huclear Power;

19 Pacilitics," published by the U. S. Department of Health,

20 . Education and Welfare, Public Health Service, Joe E. Logsdon
,

21 and Robert I. Chiaslor, Division of Environmental Radiation,
i

22 , March 1970. The number is 32E-DER 70-2, and it has an Addendum

\ 23 No. 1 with the sama titla, * Radioactive Waste Discharges to

24 h the Enviromantal frcct Nuclear Power Facilities," called

25 ORP-SID71-1.
,

4

, ,. . , . - . - - .. _- - . . . - . _ - - , _ - . . .
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l
in10 1'| NOW, in addition, I hcv2 Itade use of documenta

It
li

.2 !| published by the Toledo Zdicen Cor.1pany called tha "Preopera-
!!i

3f tional Enviro:r.und.1 R.tdiolo?ical Monitoring for the Davis-
1

4 ! Lesae lincicar Pouer St:stion, Toledo Ediscn Companyy First y
I '

I
G Cusrterly Ecport, January, Fnbruary, March ,1973,'' with the

6 3 number ti43-01997, and the dProoperational Envi.onmental
l

7 'Radiologicci I!cnitoring 9:cgram Firot 2nvironmental Report,

8 July through Dcos;nber 1373, Davis-Bacca Nucloc- Fower Station,
,

.

i
9 Toledo Saison Cel:pany, Toledo, Chic," C.ated March 0, 1973.

10 In addition, I have rc.ade use of the following

11 publication by the Atomic Energy Ccm.:iccion eclled HASL-214,
1

12 "Haalth snd Safet" Laboratory, hilout Program Guartarly Summary

13 , Ranort," appendix to thic VOl'.nas dated Octcher 1,1969. It
L
1|

14 ! deals with inencures of atrcnhium-90 deposi;oS by rainfall

15 throughout the world and including Chio and Pennsylvania.,

..

f6 i In addition, I have mado use of the United Nations

;7 Scientific Corcmittee reports on ioniair.g radiation levels and I

te effects, Voluce 1 and Volume 2, which I have volume 2 in my

19 hand, published in 1972.

20 Thic contains data on radioactivity in the milk

21 throughout tho >:orld, radioactivity daposited on the ground

22 teasured thrcughout Me world, including the United Staten,

m Ohio and Pennsvivanio.-

24 .By means of thcee publications, I have arrived

25[ at the following principal conclusions.

I
i
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1|Inll 0 Dr. Sternglaas, let =c ask ycu cver what poried of

2 time did your studies with respect to this particular iscuo

1| tche in?

4 A With regard to scucible cmionions from nuclear

5 roacterc, I began to beccas concerned with that subject in the

G cpring of 1970. Subacquantly, I began investications of

7 possible chancies in r:dioactive 12vols, radioactivity leveln

G and henith paramatara arctnd varicus nucisar facilitica and in ;
9 connection with the Davis-2cena plant, I believe I testified

10 cn poscible high relcanac from the Dresden plant and'accociated.,

it what I believe to be casocicted, changes in infant mortality

i12 and prematurity in the early pant of 1971 in connection with,

13 | the Davic-Bacce hearings hara, so I have been concerned with

14 this question essentially for the lact three years.i

15 L Q And with special emphasis now on the Shippingport
:

16 and Plumbrook plants, when did ycu first begin to enzanine the

17 data from those two plants?

IS A My enamination of those two planto began in

19 November and December of last year, of 1972, I guess. And

20 they waro brought about as followc: I think it's important

21 to understand the backgrcund. Uncil that time, I had been

22 under the imprassion that our principal concern with regard to

23 radioactivity in the environment was from nuclear testing in

24 the ntmosphere.

15 My early work including my book, a copy of which

i
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I
Inl?. 1 I hate here entitled "Lcw Level Radiatien" dealt primarily |

1

1

2! vie. th effecta of nuclear fallcun, o trontium-90, ctrontium~0 9'
-

1

1

3 'l and all theaa varicue materiale injseted into the at::nospherc '

)
1 <

l

4 , fro'a nuclear te:cting.

5 Eut na a roattit of an exaninatien cf the environ- !

O cantal repori: for ch.: p: cynrad new Boavor Valley plant to be
4

|

7 lccatsl en tha car.c cit.3 3.a the Shippingport plant in Pittsburg.%,
.

c. did I beccaa c.uure that a plant that in this hoch I charac-
i

g teri~.ed ac being an ona:aple of graat cicanlineen, of the kind

a"
10 ' of plant that One would unpect to ho chla to 'cuild if one

|

|

ji had no linita on the 0.=cnnt of :acnsy that venld be expandcd,

1:- at that tiz.c I becan.c n::ca of high levalc of radiocchivity
.

js a..paren:1.r inc'.icated t.y e. enrice cd enviroscantal mac:nu:mtents |a

14 curried out by tha NUS Corporatio:t of nod:ville, Maryltnd.

15 ' l 0 With respect to which plant?
I *

I i

16 A This uco uith respect to the Shippingport plant.

I bolleve the erze cont::nctor h:2 ths :bligntion for the I17 , ;
i

jg onvircenental studies e.rcund tha Davis-Eaase plant. I

cnd Le
-

,

BL 20 e

fols _9 t
'

4

lia
1

23

24|
25

|.
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83
wel 1

1h Thaco c.ecourements were part of the Environmental
( r

2 Impc.ct Stancment for the Beaver Valley Unit 2 report, which

3 cses to my attention as a result of an offer by an official
i

4n of iSc Duquesne Light Ccmpany to cupply nc with a statement

5 so thet I could examino it and satisfy myself that all

6 precautions were tahan to limit the radioactive releasas to

7, the lowest pcscible valuas.

8 I have with no a copy of the fcur c:uarterly reports;
i

9 by the NUS Corp-ration, which were a part of this environmen '

10 tal statencnt cf the Beavor Valley . Station. They are

il entitled, "Pracperad.onal 3nvirontacntal Radicactivity Monitor-

12 ing Program at the Boaver Valley Pcwer Station," prepared for

13 i the Duquesne Light Ccepany ry Lcwrenca K. Cchan, Environmental ,

14 Safeguards Division, MUS Corporation, 4 Research Place,

15 Foc%villo, Maryla.id, 20G50. It's signed by Albert W.

4

16 DeAgazio, tiuclear Powcr. Pr::grama , and Morton I. Goldman,

SCD, Vica President and General Managor, ESD.j7

There voro fcur of these reports. '2hs first one ;TO
i

'

is entitled, or has the identifying nunbar, NUS-834, Januarygg

20 j 1972, covering the period January to June 1971.

The second of these reports is cevering July-Sep- jEi
1

on tember, 19*/1. It's identifying number is MUS-916.
-~

Then there is a third raport covering the period
23

October to December 1971, entitled NUS-915.
24

And a final, a fourth quarterly report, entitled
25 '

,

._- -
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wel 2
I

'y MUS-950, quarterly report January to I4 arch 1972.
l,

2 .

j So this period, alncet slightly in e : cess of one
3i;| year, describca in great dstail measurements carried oun on

il

fh water semples, fish , bett.cm, cedirrent, soil, wildlife, milk, '

il
5 airborno particulatec and arabient radiation around the

|

C Chippingport facility, since the Botver Valley plant is
7 located within a few hundred feet of the 2::isting Shippingportg

B plant.

9 So it was really a coincidenca that an environment-
i

10 al statement wac pr2 pared for c regicn in ifnich an e:tisting
11 reactor was operating. No nuch detailed study of the

12 Ehippingpert fccility had ever baun carried out, either by ,

13
. the Atomic Znergy Cenmisoien, t.he EPA, or the Pennsylvania

[
i

14 i Department of Haalth.

gg !!
Upon inquiry with thonepartment of IIcalth after

16 I found those things, I was told that they were discouraged

17 L from making monitoring measuremanen in the milk and soil

13 around that plant.

;g 0 would you say that that particular report is the

20 one which deals with the subject roct specifically?
. A That is correct.321

!
22 Q And that the othar reports to which you made

23 reference were really background material for' you -- -

24 A Hot quite. Actually, the others are also highly
!

25 specific with recpact to their own plants, but this was a key 1

._ ._ _ _ . .
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:

wel 3 1[ document that bogan to get ma concarned abcut the possibility
l' |' 2h that the environmental radiatien levels were indead mudt ,

e i
d i

3| higher than had been anticipated on the basis of the official I
i

J
41 relemnes an rcported in the EPA docunonts which I just cited. l

1

5 ! Specifically, they wara r.:uch higher than for instance related

6 in the decument called, " Radioactive Wast: Discharges to the

7
.

Environment frcn Nuclear Power Facilitics." {l !

Ie I uculd like, in fact, to acke this it.portant
g,

I
g point: That on Tchle 8, pago 15, of EnH-DEF.-70-2 there is !

.

I
i

10 a table of total annual gcaecua unste discharges which listu

gy for die Chippingport plant in 1966, for instanca, 0.03 curies.1

93 1963, only .001 curies. Jmd thens ara vary small amounts

13 compared to, cay the Drunden plant, which I've been concerned
,

34 about, whera in 1906 Sta lovels ucre 736,000 curies, and in

1963, 240,000 curica. In other words, hundreds of millions; 10
_

1

1G timan larger than the anncunced releases from Shippingport.
,
1

g And in fact, it was on the basis of this early naterial that
i

I wa y
0 ry concerned about the boiling water reacturn of the

g Dresden variety, or the Big Rock and Humboldt Bay variety,

20 and not nearly to much concerned chout releases from the

preocurized water reactors, such as Shippingport.

And it is for this reason that I refer to it in22

my book as being a relatively clean reactor, the Shippingport

reactor.
24

But it was thin document, NUS Corporation's

, !
, . _ _ _ , _ . _ , ._
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;.I

I h finding, thct aroused my great ccncern.wel 4
2.:Id let me brieflyli

2 h su:enarino the nacure of theso findings for the Board.
!*t i

3 ,!,? The ver./ first cr.d r.Oct im.cortatth thin th at cc.ma ,e
I

a
i

4"H to my attention cre tne tables decling with radioactivity -
t

It
il

3h in the milk. In thess ta1>las , typically , - for instance, 14
!!

G!i here radioactivity in the nilk is on which table of this .. . .
,,

i
hl

7 ! right, Tcble .7 cf m!S-GS 2, which was one of the first I
|t

B'I. enamined. And there are sin dairica licted, all lecc.ted
.
f
.

e :
J t

9d wichin a rcdina of ten mile.? frc. thic 1

'a nn t . ilsii )l
10 ,lj And when i examined the listing of strontiurt-90

:
I
'

,

t

11 j ! was irmadintely ciruck by the fact that the very first j
d

I
{ cntry was 25.7 picecurlas per liter of strentium-30. Mcw,

{
12

.

Ui to the average person that due3n' t mean very rich. But I
s

13

.'t ,

*

14 ij had been studying fallout levels for years, and I realized !t.
v t
'I

g, a. that only at the tine of the height of nucient testing in
?

te j 1963 and 1964 did strentium-90 in the Pittsburgh or Pennsyl-
L!
'l

,t . vani crea ever nonroach a level 30 hich as 26.7 picoeuries i
is ~* s

s ,

is p per liter. And this ic, of coursc, for the year 19 71, seven
;9 cr eight years after the end of testing. And uo I was

:

immediately very concerned that comathing has been happaning2C 1
|
|

21 in this environment that had not been reccgnized until this |

!
g

I-} cnvironmental study had been nnde; that I, ca well as !
no

1

pra uraably the Duquesne Light Company, and c1= cst everyone23 ,

i

4| clse connected with the facility, had no idea Unat the levels9
|

25 f radioactivity may be an high cs this.

n
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wel 5 1 And this vaa the beginning cf my concern about

| thecs nucicar planta.2
,
6

3 * O Did that NU3 raport r.ontain any concinuion as to

4 the reasons?

5 A No. But it daea contain a statenent that draws
G

| attention to the unusually high levels. I could read you

7 that report -- that particular phrase.

O I halieva -- if I can find it -- if you'll bear

9 with ne for a ninute.

10 Righu.

11 CEAIIUDET FAR:'?lCIDES : I?cu are yca going to troat
i ,

12[ thin ? Are you going e.c intreduce it later in ' evidence?

13 MR. DAPC::: I'u chcwing the bac.igreend for tha

|
1,; 1 Doctor's rsaucning as to t.hy 1.c then went on to n.akc his own

15 independant ctudies, what lad him to get into this.

16 CHAIRIOli FARMAIGDES: So that's the reason for

17 your questionc*/

gg MR. BARON: Yos. As far as the problem being

39 raised, it's again a practical problem of how to reproduce
t

h copias of these,29 d
li '

"g || CHAIPJ1AN PARMMID2S : Hell, withcut the Board,

|

I having access to something lika this how can we accept the_99

l
proposed findings in this area?,-

a

2~4, All right. That's up to you, sir. I'm sorry.

Proceed.
_% ;

i
se
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.

h
'I

wel 6 Ih LY MR. SAROM:
f)ie

-A | 0 Did you find --'

,P
l

2 A Thane are oub .ic dcccmeatc which are nc available ')'s -

P i

' 4 ]l
|# ct the Atomic Enargy Cermis:31c i .
g

]i
!

CEV.KON FArdG.T.IIf3S : It's not the daty of this5
'

l
'

6 Ec.rd, novaicr. to go aScut racianrching for evidence. It's

7 o| uP, to vcu, all throa of , toc, to Un.calj e.ridance to i:ha Board..

ul

0| That's my point. F.r. Buren underatcod it. .

O
o !! Excus<e mc. Ge .Mwa.G .ij

go f. DY iiR. LEO:!:

;; O Did you find the prge that you vare looking for?

t-
;g j '

A Wii, what i had in mird was specif.ionlly a
i
| cratement Phat dr:.w apecial atts.itica to high levele ofm. .

.

g' f.odine-131,izaich :=ro icand & de:< raentres latur. /L.d later
,

t
I

11 on it was pointaa cut by everyone inat thosa lovals wera !

lf
, r,, (I

anenalous and that Ocrething needed to be dona to investigato
e

i

fI this.
e '

l.
O Uere ther2 any determinatior.c made as to anv

18 - -

other possibla. cauras?g g

A That's right. At the time, no. After I discoveredP.0

these high le tels of strontium-90 in the milk, both the
1

,,

|

Envircnmental Protection Anancy and the Atonic F.noro.v Con--,y a - .

t|
- mission and the NUS Corporation undertook efforts to see

| O
|

whether they could-relato this to any other scurce. And a
i

report to that effect has in fact been published by the

.,

-, . . , . _ , . - . . , . . . , . . - .m,_ . . . , _ , _ . . , _ , , , . . , , . . , . , _ . _ . , - . - , _ , , , , . , . . , ,
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wel 7 1 1: Atomic Energy contianien, jointly, and includes u copy of a
,!.1
.

2 report by the Envf ecnt;,.tcl Prctection Apncy which I will f{

- i

[ So EUIC*C to.4
. ,

4 j '0his dccument is called 6 "Stusmn! Report on the
'l

.

4 -

5* As.sesmtint of Environmaatal Radiccccivity in ::he 'licinity
.

6I of the Shito:i ng. n. art Poua.- Statien," by hho G. S. Accmi c .
t ..
r

.:
I7 y Energy Comciacien, Divicion cf Operationni Sciety, dated ;

; a i

[
u

0 Msy, 1973, and par: of it ic .an EM rcport -- and again it's i
, i i

i S an ir.per .cnt dociccn u -- ont:f.nlad , "Act:cccment of Envizcamant-

10 al Radioactivity in the Vicinity of the Shippingport Atenic
i
i '

11 4 Power Staticn " irtarin recore, April 27 , 19 7 3, by the }
t !

12 Easton Environutental Radiation Yacility, ilontgomary, I.labaraa.

13 Ho individual auth.cr:: are lisnad.
.. ,

! 4
1 e l e

14[ Ecw, thic partic :lar report e::minod the ques tion
1.

.

.

15 ' as to whether or act this coluaza, this radioactivity, might

t IG be due to cuch a t'1ing 4.s fallout from weapons testing. And
,

!

17 it w.is concludt.d by boi.h th: EPA snd :ha Atcmic Energy
L

1

g3 Comicsion that that was not a likely explanation.

19 ::cw, the recreen why thin is net likely -- thep
. . .

20 } reasons are manyfold -- but let raa juct sumarine the nain
t

'

-

7.1 findings of tha NUS report that un had at the tim 6, and then

22 you'll cae why it is not likaly that they are related to

23 _ fallout.' '

24 Number one, tha levela in the soil as reported'

. - 25 dropped off roughly invarsely uith distance away from the
1

I.4
, _ . _ _ _ . . _ - - . __ _ _ .,_.,__ ,. ._.
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1

uci G 'l f stack , nort'a , out , act.th and ' ec t , in every direction, by

,

2 1'
1

: f actcr o..' ab out 50-ro.'i. In ei:.her worda, elte concentration
,

i

e
a;imaasured at tha tiro noir the : tack vas 50 timos higher

3 [L,
1

'

4 4. .5 ".. 47 + 'v.> m= w. ,d . n.. .. '. ' .a ~.-, . . .e a .... s . .

h5i seconfly the wercaY. : a-90 in th; icilk afher
,

i
,

6' |
being fairly high i r a p 2ricd of abou five or ei:: Iconths

.!

7!! in the beginninc of l??1, then tor.rdc the d of 1971
i

-

1

0 || daclined vary shs.rply b:ck to tia le/cls of rarrcntiun-90

9, for ite rect of Fe.nnsylvanic, i.nclcrling licrrisburg. And
> .

to than we found that in :.uguct--Geptember, chortly before this

i; (1 daccent of ttroncinn-90 levele began, the plant wac chut down
-

1 - .

12 ror repa;.rs.

13 . | New, tht:t suggesta anut after the shutdcun for

g4 * repnirn, the rnins removed, anci of coursa che fodder was

g caten, the graas was esten , the ruina vanheci the strentimr.-90
.'

jg i frca the leavec, and the stroncium-90 levalc returned

back co these typical for wucturn Pennnylvania and eastern
17 - ;

.

Ohio.Ivo

*

Then another observntion, which ue noted in the
39

t

20 report to the Governor dated Jancary 21, 1973, that led toi

!' the Shippingport hecrings, in that report, copics of which,3 ,
1

were a part of it.y original G and 7 contantions, and they3

are in the possession of 'the Beard, the Shippingport reportg,
1

entitled "Significenca of Radiation P.onitoring Results of the
3

shippingport Huclear Reactor,' January 21, 1973, was made, . _ ,
w,

I
,e !
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wol93{]{ part of the original testimony as cubmitte6 hare. And in
||

3 that report Figure 5 @.c/erc .2-1 shan ra loch at the exccas
| i

I |3 j strantium-90 7.cv. tis in the mir..'t for ten milen around the ;

I i
4 Shippingport 2:enetor, .-;r. den.;d Eta the 7.cvalt. vent up and j

t
5 de en together with the powrir go.nsru.ted at tna Shippingport |

| .

6 b plant, vhich t9nds to civa one the imorconian that thera
.

7 is a causcl ralatienchip between the 1svols of strontiim-SC
!
!

, t

;) I in the v. ilk and the p.mmr generntad duritig a period when |.

1 3
6 '

9 |. there VCs no atmespheric nuc er.c tacting betunen January and '

i
I May of 1971 Ecither France ner China nor the United States f10
!8

tl
3j t carried out try nuclcar tac c.n in the atr.oephero.

je [. Nm, that Vcs part cf the evidenca.
.

, ..

h|

13 g A f u Sier piece of cvidence consluted of measura-
:|
n

gL ments taken by dcaimeters, therani lisainasc. int dezimeters ,
1

.
,

1S j placed by ;US Corporation sh feet above the ground at
i
i

varicus locations as far as two milas away and around theg

37 perinater of the plant. Ihnt , a thermal lur.inescent dosimeter,

16 if I may just explain what they cre--it turns out to be a

;g{ highly crucial point; in fact, it la prebe.bly one of the

L

<.0 I' most vital pieces of direct evidence of high doses and whichi-

,,1 is now in dispute, by the way, and this is due to the fact

2 that 1.hese tiny cryntals are a quarter of a millimeter or,,

I
so in dicuneter, square little pieces of a matarial whichg

1

gives off light after it has been irradiated to X-rays, given |- |j,3
1

X-ravs, and the amount of light given off is a measure ofw -
4..a

,

I
i

1
8

jb
li

- -n ,-.- - - - . . - - . , - , . - .
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|, *

wel 101 | hcw rauch radiation it absorb 3. Tmd the way this is done
.

1
.

'
?. is, you bake this pis.:a cf cryct:1 -- it mm be any one of *

3 two or r.hrce, iithium floride, cc.leium florida -- these i

;

4 crystals cre first annenled in on oven and then they are

S. ! placed on the site and t. hey absorb radiaticn. Ttt the end
i

G of it they. cra taken off the trs.e or the telegraph pole,

f ., tele.phenc pole, and they're pinced in a little oven, in a
u

e ligat-tight ov.in, r.nd heated, And the amount of light given

9 off is multiplied. This light, thca, reprezents a raeasaro

10 of thia dose.'

|
1

1. h 7.d the first indication of high doucs in support i
.) |

.

|
!| 1

p~ l; cf the strontitua-M levnic car.cs from these doaicaters. For i
: !

1
|j i n s t i. n c e , figure 6 of my Janucry 21 report,. gives the directa.
il 1

a

g f; reading, uncorrectad for anything cica, dir:actly cut of the | j

d
.. f MUS report for the period 1971 to.auly 1972, ambienta;

.G radiat2.cn levels at the tcun of Shippin< mort about a milei - --

97 half dCW Uin3, for tha prefarred direction Of Wind,and J,_

# D' e e s . nc ter w r c, den u d to M cast.10

Q Dr. Sternglacc, I hate to interrupt you, but just;g
i

for clarification, these diagrtuas, Figures 5 and 6, contained ,g

&O l
in your Appendix M dated January 21, 1973, vore diagrams i

21

that ycu drew? Excuse to -- that was '60.,,m,

[ !

g A I drew thom based on the NUS measurements.,

23 E

I Q Of which datc? The UUS measurements. IM
\,

A Oh. Th?se ara the NUS measurements frca February2a
. L, I i

,

1..

_ __ _ _ - . . .
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s
d iL

wel ~11 P !
1 1971 to April of 1972. g

if .l

2!! O All cicht. }
&J I

,

.

3i .; All right- For that :eriod the cuta was nvailable;
s

h
.

.

4Il not earlier, uo'.: 10tra.. That :.sa 'ho only cried for rhich i-

e t
|,1 1

5 ) it uas availtti . . Aad an ': hat nica the le'nis apparently
1

5 I reached the dose race of cc high an 370 nillirade per year,
1

.I (
7j uncorrected for any cuher ofS ats. !

l i
-

.

4 1

a ticv , :he rzasen th'io is co high is that the
!,

2
,, a

s- l typical background v:0.unc ao racontly confiemad by the i

i i

10 Atonic Energy Curaission's progrrr. uhere chay flaw an air-

g1 plana overhud sud n.nasured who radica::tife lev.el -- you

| i
12 ;; know, a few yacrs later. not; neraal lerc.?c :. urn cut to be i

lIi
4
'

33I o.c the order of 50 - cy;icalP; en aven 30 nillicada per ,!

14 year. Go that u live. l of 370 r.illirade , if ca.etained

35 .

throughout che whols ycar, would indacd be e very high level,

,|
dich is a cause of concern bec.a.une the official report as16

| ;
.

t
'

37 issuad to ite Envirom:cntal Protectica Agen:y and sent to

', i
gg ne by Jca Logsdon in an appendi:< te this repart dared Decem--

jg her 22, 1972, Table I, indicates that the rjasacus wasta

20 | relcausd to the environment -- and of course, these vould

give risc to these dosimeter recdings, becanae they would
3.1 s

have to be en the ground and in the air -- raads cero,,: ,
u

In other vorde, the gasacus vastus released tog

the environment, reported bv. Duquesne Light Ccmpariv and they . -

<.5 -

| Naval Scactor Branch of the AEC to the EPA, said zero, and,

il
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I |
1 | with a fcotnote saying, "No g:wes were released due to '

wal 12
.3 |
1 *

2 e cdsn.uate holdup capac1.ty. *
|.i
)

3|| And cc thero uts on the fac:t of it a very clear j
i .

'4 I and difficult cont'rcdictio.a hstuacn level of strontium-90
t
5

5 I in die milk, high dosimeter re.adiugc high Invel in the ccil, 4 !
i
s
i

G | and a claim of :cro releru:a. In other werc's , these wora
1

7 I manifesbly in cin: centred.Letion because the act lal claimed

h
8 ,| cnvironmental dozac given to tha Envircrcrentt.1 Prctection

I
g | Agency of the percent of paraissible limit -- for instance,

|
10 .I Table 4 of the document ORP-CID-71-1 list for the Shippingport;

f |
3; f Reactor -- no, that'a de liquid limit. I've got the wrong ji

.

12 table hora. --

,

t
13 The table I really mean is Table 10, called,

|

14 " Annual Gaoccus Ecdioactive 17asto Discharges Sr.prensed as c
?.

15 P reent of Limit for r.he Shippingscru Reactor." For 1970 I

33 h the limit listed io less than .001 percent of the limit,
I .

I whic's is 170 millizads to the cvorage individual, or 500, ,e }.

I

gg millirada ma::imum at the boundary.

gg Now, those dOGimeter readings here, and these

0 low levels, differ by something of che ordsr of 10,000 to2

50,000 times. We're not talking about a small difference"y
i

between two officially-repcrted releases or measured doses22 -',
|

by the same organization. 7.nd this is, of cource, the origing

of the great problem that we new confront.3
.

In other words , we hav2 what amounts to a clear
|g

Ilt
t,

t 1.

Il *
. _ . _ --
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I
.:

l' - n b- 5/e4 :

.J
wal 15 ;I cnd direct cnd difficult to undar:stcnd contradiction orl

,

alsacreerr.unt c. . . . . |~d>

!)
-

e c.ae m e m e t,2.'' cauccc.cd rc:.nces anc doscr.
..

-

-

[

e 1,, I-

3 to the public, r.pd releacoc t.s n:ssured by ' heir own -

..

e
. il
4; onvironmental consult:uin. Thi s ,. thea, ic r nily the nub of

'5 the whole e. hine, brcat:so ubt we hnvc done cince is to
I-

,r (
.

S. discover similar cont::adictions; a those other l'acilitits. |
I i

7 !. And I'll be glad to go into thenu problenc in secs nore
l. '
,

8( -

detall.
,

.

1

O O Dr. Sternglacs, tbc c:mpari:cn yan've made, the

'.
10 ' I contradiction you've pointad cut, han this been noted by

,
t

II i nnybcdy olac- in this vc.*:16 02 sulcuce in which you --- )
. )

12 R. A Oh, v.es. It ic nc?! well racognined that a p:chlem [
:

1
13 e. tis ts . In fe.ct, the Atcmic Energy Cccuission and the

'

i

l
I

14 EPA rn. port:s arc quite spccific about peinting cut that there

,

is ;i is a difficulcy that necds to ce resolved. And thera are
s
I

10 ) only & ccuple of possicilities. |
9

|
t; umber onc, this is falicut, ac ne 've j us t

g g!I

10 a,. ciscuscad, er -~..

4
f

19 CHAIIU'AN FAPJtAKIDES : Dr. Sterngla,sa, are you.

<10 quoting frtm the May '73 report that you cited earlier?
.

s
-

21 TIIE WITNE.SS : 'Ihin is the May '73 Atomic Energy

n repor t. , right. And I vi31 read to you what the EPA said at |
.

I that time. They have cinec ecm up with a final report,3.,
,

t..

t
'

94 l . which la slightly modificd, but basically it has the sa:ne
.

f.

.m !, concluciens. And tlw EPA concludca, about the strontium-90
,

t

t
t

It
t! I
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wel 1$ fl
levels , which I halleve are the scat serious , there in acme --

1,
A,! we don't unde 3:stsnd the iodino, but the atrontium-90 is a 3

J

0 {{ very sarioca prcblem, and it udys so on page 8 of the EPl.
tf

*a
||

repcrt attached i:o the May '73 document.
f.

.t
u -

It snya hora

0I "These levals of r,treatium-90 for 1972 are in i
I i

!

!!
the a w.a range as the levais in milk s moles ecliccted7

S ]t by the ER7 in FShruary .5.973. A cuitable o.~.plcantion a

'I
9

'

cannot be ar.dc of tha higher-chan-avarage strontium-90

10 levels recorded in 1971."

!11 Aboat the only thing th::.: nppearc to bo poscibla j

12i is some strange error in the measuremcats which cuddenly g

i
13 ;. vent away aftar the plant na chut detem. This is very herd

<
,

to understand, bt.cause t.hy cheuld, with the techniqua14 '

,

15 unchanged, the levels of strcntium-90 come down to where
. 1

16 they are as r.aastrad by Ehe Public Ecalth Service for the"

|

17[ reat of Pennsylvania, if it is purely an inntrwaantal orror?
9

18 Thic is hard to understand why, in perfect coincidence with

i .

to j the chutdcwn of the reactor, shculd the analytical technique
i .

20 at NUS change in perfect synchronism 30 ca to come down by

21 300 parcent in their levels of strontium-90 in the milk?

22 That is hard to undsrstand.

23 But the other zitornative is that it is fallout. j

24 But that is pretty much rejected on the basic that it just
i

3

25 deccn't behave properly. In face, the Division of Biology
-

'

I
s

|

1
'

.. - - . . --
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wel 167 and Medicine has an appendi:: hora of ita rsport, and they
r

2 I sav the felicuing:
.1

*

l3 "The D3Eit avaluaticn of the origin of environ-
4

4 f, maatal r:dioacti"ity at Shippincrport. . . " --

5, CF. AIR!CV FAnii?GID35 t 1711o is tha17
l-
*

.
6 TEE WITNESS: TheDivicionofBiologyandEnviron-|

] nente'. hecan ch of the AEC cnys the follc/. iag in choir !7

O cpaning pcge
l '

o "newaver, a study of the lintitad dr.ta available

10 on p:ccipitation and fellout patterns loada to the

i1 conclusion th:.t it ic hignly unlikely thc.t the radio-

12 activity was of Chinese crigin."

13 ) In othar worrin, that it wac a Eclieut.

14
'

And so'va are confronWd with a greving and |

15 incroacing puzzle; nctely, it acen not seem to be likely

;g
'I

that it is an instru::: ental errcr because the same ccmpany

17 carried out similar measurements at at inast 13 othar nuclear

18 sites, and no one oise has found a major discrepancy, you
g

jg understand. And the sene ccmpany is staffed with highly

20 competent people who have been associated with the Atomic

21 Energy Cornission for many years, with the Environmental

ug Protection Agency -- in fact, it includsc even so:ne of ouro

cwn students. And so it ia -- I n:can I cannot say that6"3 ,

!

24 these peopla aren't contpetent, you understand.

'
25 And cc the peint in that it uas done by competent

,
| |
|

J
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1
"eople. They n:rmined tha possibilitier of fc11 cut, and the1 '

*r
Itel 17 i

2 *il only thing i: thac -- .iat nou ra:ainz - ia that eichar i
:
.,

8

3 | sema very atrange inctrumntr.1 e rcr .'hich applied to milk

.

123 45: neanuraacata fer cacie.n tc :d ik rcnaurci.te:r:c for ntrontium,
'

5 to iccine -- it'r u ing different techniques cnd coil

G =easurecenta, and air n+.!asurer.cnto and nensurements in other
.I
si

vs.rics:: enviro'racnts . And cru uc have the cdditional data
y 1:!!

l
l ' that has just c ren supporting 'his

c.'. range finding of high3

g ) releacas coming frca uzo other indcpendcat 90urces, which
i
!

10[ again is very important.

[
;g I'm referring e.c tactimony that uca just delivered

:.

I at Shine. inguart by two individualn , copies of which I have2c -. -

33-1
.

uith me. On: ic Fr . Irvi,.,) Michcelson, yhc is an indopendenty

connultant rn raidiation, aesith anc'. --ja ,

t@. . C!!AEirOF7 : Mr. Chairr.an, I think tra 're going
15

s

to havo objections. I ::hin'. va' re going to have c greattao

deal of difficulty dealing with testis:.on-1 whera somebody
1 3

said Mc and soina'aody s aid that, and Wore are repo ds --
18

and ue're just not gatting any dec unents. I was hoping that;g

at scme point we'd begin to get somathing into the record,C
.

that .ta can deal with.
i.1,

Tile MITl!ESS : 'R:u arc getting decunants ,, , , ,
,,

MP. . CliMDIOFF : Excuce n.e. I think we c n deal,43 |

with the doctracnts that are here in come resocct.
24 - I have a

great deal n' ore chjection to stacamento about what somebody
_b.,,

| .

d i



1

300

wel 131 olae caid nemwhere clan that we cannot deel uith. And it
m
n

2 | to me that -- I uould nove that it be eliminated fromsecu:

3j this testinony, ntcne:canca about what othe people said,
t

4 L unicus thora io at least a docurent in the roca here to
p.

5j .
nunport thct and that we can deal with. Short of that I

r

6' think -- |
s
4

7 THE UIT!i2SS: I have a document, which is a

3L document entitL2d, " Sonic Observations on the neports of
7

9 Excessive Radionuclidea in the Shippingport Arca for Presenta-

10 i tion to the Fact-Finding Committco of tho ?cucsylvania
l

11 Department of Hac1th at the July 3".- August 2,1973 hearings ,

12 fo*: Irving Michcclson, Directcr, Environmental Health end |
11 i
t

13 }i
Safaty Reccarch hoccciates on bahalf of Cecaumars Union,

'
14 Mount Vornon, Nov York, 10550." And in this documcnt -- I'd

.

15 i be glad to supply cepiac --
i

16 CIIAIPIfAN FAMW: IDES : Excuse ma, Dr. Sternglass.

Mr. Charnoff isn't the only one whc l s concerned about this.
17

I've been very concerned about it. It's going to be the
13

responsibility of this Board to reach a decision based on19

the evidenca, and at this poinc in time I don't see any20

evidence ecming before this Board except your testimony,. sir,
21

And that la fine, so far as it goes. But you'ra quoting
22

23
from documents, and you're quoting from tables, and you're

quoting statictics that are not before us.24

Neu -- look, I think perhaps the counsel ought
25

*
;

L'

L
_

1
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i I

;3 to talk with the Deacd r.o see how ve're going to rasolve !wel 19 1
I
i

2| thia. |

. l. 1

t
o[ *Icu hava sc:r.e som castimony, Dr. Sternglaca?

e ,.p.m.7., c , ,,e . - -m, - , -

.-<
. 24.2. . ...

,

!
,,

c.. e a.RA. L. . ,,. .tf . , EI :s2s,. : I.ac.h 90 can do is rec 2ss I.
c- c..-- . , .s . . 4. a

6 now, cr hear the rest of yet; bastimony, cad --
,

o
.

7| TiiT. 51IT!!2GS: I won't he able to cenclude it --
T

C MR. IrJ0::: TP.ere's quita a hit i.',oro, F.r.

9I'I
l

Ch airanan .'

i

10 , CEAI1UGGI FARF.?J.ID2S : Fine. Why don't we racass

|
11 [ now, the Board mecc vith cotr.scl, sn! we'll recon;cnc at

i }
.

12 i ene-thi rty .
il
i.

13 ! ('tacroupon, at 12 :20 p.m. , the haaring was
I

p,
, recc:: sad, to recenvenu at 1: 0 p rr.. , this came day.)

!
< r:la

s

i

I
i

17

IS

10

20

3
ek

22
,

- I23 :

PA i

25

4

i.
.i I



, . , - - ...

!

|802 s
'

i

I I)?TE'EICCN SESSION (t

l ;
t 4

.E 4 2 i (1:30 p.m.) ;

jrbJFD j
3 i CilhIRi!AU FAW.AKIDE5: tie are rency to procced, !

} :

I '
4 genticm:n.

,

Mr. 2cron, procnod, sir. j$ t

l i

o whereupca,
,1

7 j E CCCT J. S23rSCT4t33
e

'4

g .1 resu cd the st nd as a vin cas en behc.l! of the Intervenor
3
1

p and, having bcon praviously duly sworn, was axamined w.d f
1

10 ) testified as followu:

DIPIOT 2%N1INATIOIT-.
4.

97, ' Irf MR. BAKON:'

O Dr. Stornglasc, thic morning you were indicating;3

g background infomation you had gathered from variouc sources

t base a conclusion upon, and ecut of that information seemed
15 i

16 to relate to the shippingport plant.

F

37 Do you hava any raferences which - and again,

Iir. Chairman, I will he tying this to his conclucions, so
18

you will see the bceic for it -- with resoccc to the
19 -

-Plumbrook reactor?0<.

A Yas, sir, I have,g

I hava examined the annual report of the P1'.unbrook22

Reactor, and in the ccco of the typical report, the cne thatg

I have had a chance to examina in somo detail for the periodg

| April 9,1971 to IIay 1972, a fairly recent report, I hadg ,

l

, i

. . _ -
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1 803
Ijrb2 1 occasien to exaraine, fcr instance, their cwn ::aasurements that
|'

3 | arc reported on strontina-Cd around the P1:2 brook reactor.
:D

3 And ca pago 21 of tilia docunant, it cays, " Milk
l
p samples within nine-mila radius" - quite. analogous to the.')

S situation rcund the Shippingport reactor - "and the average

otrontium-90 was 10 picc.:uriss par gra:a calculated with5 ,;

!!
'I

7 I ma:::! mum atror. tium-90 cs high as 50 picoeurden per grna."
- t

8 Uce1, since this is roughly equal to 10 to 50 :
1

i
picowries por linor of milk, this again can be ecmpered with '9 ,

!O what is nonul for the Clevalend aren; and I have exa:ained
i

,

If| the rad-health data and reporte, neasurenents of the Itcy

17. {j 1972 Public Health Servica :rcasurnments on C1cv31and. And
;

9 i

!3 it tins acven picccaries par liter for Cloval:nd, sin picoeuri s
'
,

14 i por litar for cincinnati, aix picocuries per liter for
1

15f Buffalo, cr.d coJea picocurice par litar for Detroit.
.
I

16 So that a rang of 10 to 50 picccuriea por liter

17 is t. gain abnormally high; and in fact, it io not the only

13 place tihere thin occurs.

19 Q Woll, --

20
' A But cgain it typifies the situation being

2: enecuntered around Shippingpert.

22 Q Wora there any other documenta that you :mda

reference to with regard to pinabrcok? g ,23 ;
|

24 A With regard to plumbrook, yes. I obtained a j
.

g5 ['
set of data on the New York State n00nuramcnt 1;hich, as you |

t

|!
. - - - -
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4-3~3 1

d' kncy, Men l'ork State also bordor3 on Lake Trio; and they haves-

2(I ;c:r.c ranctorr en Lah-2 Eric abailarly situated -- on

2 Lako Cataric -- cirilartly dint $nad 7.c Pl'mhrock and the

4 proposed D.'.vic 'acco plar t.

1$ 0 All right. '

6 | Whtt dates, e.nd '. culd ycu give us sc,ta spccific
1

71 referencas?
i

0 .n. Ric ht .-

9 I have thi? dcotucent -- c:ccuan na. This is a

10 doctw.ent ; titled "The. Environmonbal sicdiation Bulletin Uc 4

11 1972, R2.dicactivity in Air.- Milk, ond. Water., for Cetober -

|2( D::ctr.Wsr 1972, " the Now YorP '3'.ata Dcpartment of Environ-c

13 menc.n. Ccaserva:ica,

14 And in thia ;;cpc.". , agcin, there are a ntr2cr of

02' ctors similcr to Si:1ppingport, sinilar to Davis-Besca, !
a15

16 i similar to Plumbroch, for tritich utrontiura-90 levels were
i
i

17[ neas'arol; and I 'eill j'2ct c i t a o n s 0 2: t'.co n::amplea to givo

39 you an idea:

gg In Oswego County, there IT a site that's in this

20 table "Resulta of Picocuries ?cr Liter" and again, strontium-93
.
.

.21 is between nine and nineteen picccuries per liter; wheraas
|
,

o.3 , for other a anc in Mcw York State, it la dctin 23 low an'
-

23 | three picccuries per litar.
.

24| - MR. CHARUCFI': Mr. Chairman --
|

2s| MR- BARON: I'm 9aing t at p it right at this
ji
.5



805

?' point,
jrb4 .

o

2M 11R. CliMCiGFF : I'd like r.o hava another banch
o
!
'

3 conforcuce, if I noy,*rith counsel, to diucuse uharo wa arc ,

I !:

4 going. I thcught m had como understand.ir.g at :nc end of f

5 the --

Cl!AIiU!.G F.W Eu;%D?;5 : Lat's let this go on for aG 4

I little while, anci va vill sco.7
I
!

G, MI'. . SisE0?!: I vao going to draw it to a conclusion ,
|'

9f right now.

10 CHM N E N d' IDES: Find fine- |i

1
11 .n v.. .q,. . n _a. n.c..7t -. .

,

g

1

C Dr. Starngican, new, you have indic2tod that thepi .

L
1

.o.. i bachcround atudies which vcu hwe reviaurd yourcel? - do you: '
-

.

I!

y' h.Tra a conclusicn, Dr. Starngla.ns, au opinion, au to what

15 < cll of theen studica cnd this infornation rmntioned relatas

16 to the Davis-hase plent?

1 Yes, I Oc.
37

18 0 And the Snvirorcental Impact Statenent which was

gg filed in connection with thct plant?
;

e0 i A You, I do,
a

O' rom the exantination of all these differentyl~

.

22 reactors of sinilar, general backg cand, using the similar

,i analyse to estimate the amount of radicactivity in the24

enrironrent, such as was used for Shipnina.c. ort and othera. -

reactors of a pressurized water type, it is ny judgment atg
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I

|
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1 this ucment tear. what hac been niuced are o.centially
u

,cb5 2 | sic :bla releasuc of particulate r.;atter, so-called, uhich
t

3 includes 's trcatien -9 0 end cc.uium-137, "hich hava escaped in

4 gacs.oua form 2nd wra tharafore not m.:2sured in the liquid

5 offluent.
b
t

6 h(
And chat thane gaseouc cuionicn2 have cotticd cr. -

] the lenda surrounding cheaa plants, increasing the7

(

0 ! radioactivity in the ni.11 and the vagatacica, and that hau

9' subecquently 'mahod off into the rivera and incroaced

10 thereby the radiocctiva concontratica in the rivern, or in

11 !' Plunbrook, cr in tha Ohio, cnd in Lcko .Bri? " ell beyond the
i

12 levele calculated and cctim:ted haced on the liquid relcasun

13 ,

aleno,

14 An-d it in this that ci:.awa r.a to understand Scr

15 the first tims --
t
*1

iG O iTnar. you say " thin * , uhat do you nearG

17 3 This -- this conclucicn: that it 10 the gasecus

10 cmincions of particulntes, like otrontinn-90, cecium-137,

19 materials that hac not been c::poce.cd to be released in eny

20 significant quantities at all, but apparently did escape.'

21 That accounts for, Number One, the large c:rontium-90 level

22] cround anny of there picnte, and the fact that, for inctance,

23 in the caso of Shippingport in 1956, 90 vere able to obaarva
,

24 a rine in strontit=-90 total activity, and strentium-90 por'

|
20 squara kilometer that could be traced en the cno direction-

1
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E07
|
I,
I

cil the way to Chice.<ic, n. d boycad, in one direction; and ind' |
'*

.

Jrb6 2, i th2 cthe:.* direction c.l? the ':::.y 0 3 :-inu ucruoy,1:cw Ycrk,
i

*$ GUd I.*S12.T.Wd.C , 1*i the QZhdr dis.*UcDion.
?

I1 /QJ4I And thic is hasa; en thcce * W . 20.4 W2caur. monte
f-

3 of aadic.ctivity, and I hrvc c graph illustrating thic which
t,

.

,

G t I uculd liko 'c c:6mit.c
t

. ,
, .

7fl Q Cr. St::rntil .sn , 'ha d:ca this r.or.a in yc,ur i
I
I6 opinion winh raspcct ..o the prr,jectud e: icaion lavalc as

cutlined for 'ho Davic-Ecnce o.lcr.;?D c .
l

.

1
,

.g . ; 1,. . , ,u. ,
-

--
n .

. a
1
1 Nob round infar.cticn you hava11 i C Hn;; docs all "'" " J

12 , baen referring to reletc tc, this, end ichnt conclusions or
,

13
' opinicns do yce have vita racpect to the DxtiG-Dasco

I

14 Environmental F.acort?
,,

in I A Well, ac originally cutlined in Cententica 6,
i

1S wherc the numbero that you are asking for are detailed --

N,|
0 De you hcvc c. page ntnber?17

I

18 A I have the page nun.bes.s, yes.

|
MR. CIG rNOTP: 2xcuno rco.

19['
20 Is counsol for the Intervanors introducing'

21 Dr. Sternglass' testimcny on Contention 6 and 7 as part of

22 the testimony in this record? I'r. not sure I understand

2 what is going on.

24 Im. BARON: Hell, just forgot about Statement 6,

25 NITNESS STERNGI. ASS: It is natorial I had

,

I
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i calculated applied directly to that question; and I wanted
,

,' 5 7 i.- a
4 : to rt:frech my macory.

3H CHAIMEN FAPPAKIDES: I *.hinh, hwever,

N

|
Dr. Sternrjic.sc, juct se, we will proceed in en oracrly way,4 j

: ,

'ueations only. You don't have to5 please ancitar Mr. Baron's q

6 ontrapolate beyond thct, sir.

7 I think Mr. Baron will lead you through the |

3 tactimeny he wants to adduce.

9 WITIEUG STERNGI:3SS: What I cm trying to get to is:

10 that in the Plur.brcok react.,r, it is nuch cr. aller; and the

11 Shippingpert re. actor is much analler than the proposed

12 j Davic-rease p' tant. And tne projected total pc:isr, thermal ;

i
13 i power, generated, and the projceted releaces are much larger .

1 i

14b than the projected roloar,cc and the reported relecnas from I

15 the shippingport plar.t and the Pluabrook plant by factors of

16 50 to a few hundrad tinec, ao I have indicated hero.

17 CHAIP?ihN FAMGKIDES: Mz.y I understand you, sir?

10 I am not sure that the Board is clear. ;

1

19 The Contention, as I understand it is that that ,

1

|
20 the Final Environmental Statement is inad3quata.

21 UI' NESS STERNGIdSS: Pight.

22 CIDIP3.AN FARiAK! DES: In its relating of proposed
,

pj relcaces and contaminutien levels, it is underestimated? i

,

24 UITUESS STElWGLASS: Dight.

25 C1IAIRMA!! FAPM.KIDES : Can you ::albe your answer,

.|
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irb8 sir, to that Centention?

~ N.'s HITNESS STEMGIaSS: All right, I'll try.

3 I have ?.ried to octablish so far that at lavelsy
a
1

4 calculated for reactors si:oi3es: to Davis-Besne the observed

i.

S [ dosec, the observed amounta of radiosctivity in the soil and
m

S |I the mil and et astcrc --
|

7 i CHAIPRET PArdGZIDES: You are talking about

8 Shippingpert und Plumbrook? .

9 UITNESS SIENGLASS: Yes. -- were thousands to

10 tens of thousands tinos grcator than had been calculated.

11 , C&urdD3 FATGmZIDSS: Yac, ,

12 NITNESS STEDHGIASS: - using the unme kind of

13 model that had been usad in the Environmental Stancm:nt for i
r

14 Davis-Bosne.

75 CHAIrd' 2 FAPJ1AKIDES: Okay.J,

15 BY MR. BARON:

I.

17 0 Now, Dr. Sternglass, to yotre knculedge has anyonc

18 else in the scientific uorld dcaling with this subject made

19 an analysis similar to yours?

20 ; A With regard to emissions?

21 Q Yes, and the conclusions that you are drawing now

22_ with respect to Davia-Bossa?

23 A Woll, all I can say is that again, Dr. Harold

24 Rosenthal han just reported measurements that lead him to

25 believa that more strontium-90 got into the environment

i

)
1

-
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-

., 4

"j arcund tha Shippingport plcnt than had been upected. In
li

't-

|
fact, it wac cs high as it teau a.t any tina cince the'

c
.

3 >j. hydrogun benb taccing.,
. .i ,t

50 ha uculi E.gre.c and, I balieve, tcatify to che*f'
l

3E offect that thera ucre abnorncd.ly high levele of strontium-90
t

Y
6 I within a radiuc of ten miles of Shippingpert.

I
a

,, 4
e !: MR. CHAIOICIT: Excuse ns. Hr. Chrirr_e.n.

i
-

cn going to nove to strihc that for a ve.riety8 L A

. .

O cr raucons.

f0 CEhI.';4AM FAPl-!AI*ID25: I : ou?.d liko co hear a j

li rouponso, Mr. 3 aron.

12 ! MR. DAEON: I don'c hc.ve cny. I agrea,
!

13 CHAI?."A'3 FAEICID3S : All right. Tnat will be

14 stricken. The Ecard ceruainly agrees to that.

15 Procacd, cir.

IG B'1 M2, BAECN:

17 0 Dut, Dr. Etc..ngle.ss, in thu pact you have been

IS as I understand it, working in this area and tried to ectab-
t

19 I lish evidence of these er.issionc, these higher emiscienc?

20 A Right.,

21 Q And you'vo donc certain studies?

22 A Right.

23 0 With respect to those?

24 A 'les.

,

i

2S - Q Ecw do the conclucions which you hcva now reached'

I

,

h
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1 !) in light o1 thece docenents to which you inc e mnds reference,
jrbl0 !!

#2 how does that fit in with your earlicr atudicu?
.

3f A Well, let v.a say it this va7: Until then:t
) :

4 i' documenhry piccas of cvidence cena to light chout high levelsi

5 of ctrentium-90 in the nilk, and casite-137 in tha milk,

G around Shippingport, and thin other reactor -- Pluri,rcok --

T

7I there was not nearly as direct eviSance of nigh radioactive

8 ralecees that would havc e::plained r.1y carlier findingc on
*

9 ch .ngas in inf ant mortality, in fetal deatha, arcund thecc,
t;

10 , until this dccumentary material came cu", cuggesting that
'

.

71 tens of thcucand : of tincs an auch radioactitrity had

12 cscapod. U: til thiz tira it was difficult no holieve and

13 understand that ricac of deucctible kinds of cancer,

14 leukemia, infant cortality, cr.d neart discasa could have

IS
,

cccurred around nuclear plants. Zu:d that htd been my

16 conclusion until only rccer.tly. I would hava agreed that in

17 the past, imtil now, I did not have anything like such

te detailed documentary evidence of high rolaasas of highly

19 hiologically toxic material cuch as strontisn 90 from these

20 roactors.

21 Q Now, to tie thia all togather in conclusion,
..

22 j 11r. Chairmen, lat ne ask the Doctor some specific questions:

23 Tc your knowledge, has there been any publicized

24 e::planation of these high releases from the shippingport

23 Plant? i
1

I

!,
,

s. .

1
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"1 A No, cir,.
,

d. .

Jrb 11 2| | Q Junc ansvar ray questiene yes or no, I
i
'!

4

3 i A The c.as:wnr i:: Uc .,
a

\

'l.i 1. O ':ou arc indictuing, then, that the rulecses as
!!

.

4
IS p rep.>rtad ili varion:: doc:rnents have hean much higher than

li
el

6|| originelly cetimated by the various organinttions?

'T , A Yes, that ic ny halief.
IJ.

0 | O In your ereninanion of the Davis-Dessa Environ-
,
,

e

o ; mantal ~enpact Staceucat you revieued, I preau:ca, the projectad
|t

.

to omissions for this plant?

gi A (Medding '.ffirmatively.)

12 1 0 Is that carrect?

l . ,,ns , :. n. ave.33 a i

14 L 0 All right. ..

} I

15 |
hhtt are you caying, then, with respect to the

|e ,

h3 projected emissicas cu outlined in th2 Davis-Becca

17 Environr. ental Impact Statenant?

gg3 A I believe that the estimated doss.ge to the

39 population based on the modula used ncglect totally the
,

i

20 doses from strontitun-90 in the milk, and neglect the dosas
i

21 | to the early embryo and fetus, and niglect variouc pathways;
.
I'

yL as a result of uhich I believe that this statement is
,.

l'

23| invalid as a proj ecta.on.
f

| O And vou crc basing that statement on this onherw, . -
'

f

2S information which you have been ::tudying with respect to the

i,

t. I
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1 *

jrbl2 1|| Shippingpert plant?
Y

2 A '2 hat is cerract.

3j CEAIPEtil FAR'-lutIDUS : What information, sir?
,

4 NE. BARON: The ZPA - IEC Swrr.ary.

t
S WITNESS STEENGLASS: Tbc HUS Study showing high

;l

6 amote:.tc of strontium in the milk and other isotoped in the'

7 soil and vnter; I bana it on the EPA analysic indicating that
t
t

ej at this recmant they do not have any other crplcnacica,

O cl<sar e<planation, for tha strontium-90 levels in the scil
i

Ito l and milk around that plant. and I base it on the EASA report |

p arcimd the Plu:6reck reacter showing high ralsases, both

12 j that ahcwed up in envircasntal camplas of nhe milk, of the

13 vegetation, or the fanns. or the wt.ar, all of which have

g higher levele than projected.

15 Sm. CHArdorr: Objecticn, Mr. Chairman,

1G We are dcating in renges of hearecy here, but I'

j7 think I can stato my objecticn this way: I am not sura

gg whether or not I understood Cr. Starnglass to stato he is

39 basing it upon an EPA document which states that it hac

no other c::planation?20 ,

21 Now, I dcn't know that there is any testimony in

22 the record saying the.t EPA caya that the only erplanation

23 cynilable to them in that it i.s from Shippingpert. And when

f
we get hearsay compounded by stacements of thic sort, it24

becomca very difficult to dan 1 with.25

.
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'

CHAIRMAN FA1EAKIDES: There. is no doubt about it
'

jrb13
E that what va are talking about is hearsay. There is no doubt

3 about the f act that this acc,rd vill acec.pt knaraay in those
1 .

4 cason whero .ve fuel in la reliabla and relovant.
I

5 I would -- thero is no reason, oither, Mr. Charnoff ,

.

6' why ycu could not bring this cut in your crcss. It would

7 ap;ccr to ma that thau vould be a botter way for you to

8 proccod, boccuse ne hava no offer of evidone.:a as yet.

9 HF.. C;!.miCFF: I don't know uhat vc have.

70 CEAIFJ!AN FAR!aKIDES: Wall, I know one thing: No

t

11 haic no offer of evidenca as yat. I don't ass ho*er we're
'

12 going to be getting li: at this point in tims.

13 MR. CHlJ0IOFF: Very w ll,
,

i

14 ' CIIAIPl?nN FA!2inXIDIS: Mou, unlena kn Daron has
I

iS sc:aa other way of proccoding that I am not cuare of at this

1G 1 coment -- but lct ma not rule on your -- let ce overrule

17 | your objection at this point in nime; and we vill proceed.
I .

18 MR. BAR027: That's all the cuestions I have of

19 Dr. Sternglass, M:. Chai:n::en. And at thic point I would like
|

20 -to.of, fay as er.hibits for the Intervonor the charta which were

21 attached to the original testiracny cubmitted by Dr.

Storngisss as part of Issu 6.i o'2,
,

#k WITNESS STEPMGI. ASS: "'he tables .23 .

d

y MR. BARON: The tables, I am talking about.

25 Ci!AIPS).M FAPl4AKICES: How many of them are there,

_ _,
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7 |!
! Mr. Baron? Ijrbl4 '

.I ji
'

?. II MR. DA?.CU : ifell, he made specific reference to
'

ti
F

3il Fimira 5 cnd Piqura 5; and I may have neglected top -

l'
4 I; no h ancther cae, ~~ Vigura 1.

.

5 .! 1m. CHA!t!0FP: Figure f.17

6 i. MR. BARCH: Thct 13 ccrrect,
e
.

"' I;1 |CEAIPOLd? F.E;r.IG CS: Encuso ma, Gir. Thare is a ;
|

.

.

<
.

6;
'

statement of te.ctimony cn Ccata:.ticn G 'Jhich in ccco'aptmied i
i

9 by Figura 6.1 by F.r. Stornglasa,
I
i

10 Thero ic also attached to his offer of testicony (
l

1; i on Contention 6, Appendin 6-2. which ia January 21, 1973, |
f
4

in Centcitution to the Governor of Penscylvcnia, which alco
.

33 has these figurac, I beli2ve, I and 5. I
' b LL9.jQdQo,

14 So I think it mule. ha halpful for d'1"at-imr
l | J. b%'t (O

15 tain if you would i;:ntify which T- - pu w talking chout.

f M3. 3 ARCH- I sea wb.at you usan.16

17 WITESS S "5TciGL?,SS: I hem in mind introducing

TC ,
the Figuros 6.1 and the entire ?.ccrer.ent of January 21,

19 with all its figures.
g

20 t
- CEAIF.IGN FArd4AKID2S : U211, lct's he more clear

I nov.,,

g. ; Mr. Baron, prccacd again. You are offering

23 what?

MR. BARON: Appandix 6-2 is the tray this ono is21 |

|
marked.,

.5

i

I
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I lj MR. CHAPl?OFF Mr. Chairman, may I approach the
jrbS16

e ;a,.

ij bench with Mr. Daecn. j
i

6. o s
t i

3!|g CHAIiUGN FA!M S.ID35: Off the recard. |

-

4

4' (Diccussion Off the r!ctrd.)
i

_ l
O CILS.ZR?illi FARM?dIC!lS: Bach on th.) record. t

6 Mr. Daron, prOcead, air.

7 "..;p. . s.u_.se.q -s . a., ;
n m

, 4

I \
8 I We uruld like to offer as en e:hibit at this tir.s ]

}. '

9 1.hac nc originally offersd na the Tactimony of Dr. Sternglass

i
10 i to .'saua 6, with the underst:tading that the Applicnt :aight

11 uish to strike some written po:-ticns of it dealing with

12 specific cubjoetc.
.'

13 i C;uiIE:'Ari ??OWZIDES: All 2:ight.
I

14 i Anr ob.iecticas?i

15 MR. Cli?JROW: ifall. I uauld lika to identify

16 , the porticns that ahculti be stricken, sir.

17 CHAI3llAM FAID.'IGIDES: All ::ight.

10 This would be Intervenor's E:chibit -- what number?

19 MR. SIL3 ERG: 10.

'

20 MRS. STEB3 INS: No.

21 CHAIRMAN FAliIiAF. ICES : Cff the rccord.

22 (Discuccion off the racord.)
:

23 CHAIRMAN FAitlV2 IDES: Bach cn the record.

24 Mr. Baron?

MR. D RON: This vill he E:dlibit No. 10 and 10-A --.25 |

|
.

|I
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a

jrb17 s{ cymynig;; y;dui.UCIDES: You mean 10- A and 10-3?
I

l' i . MR. BARCM: Ye. , sir.
s
c.. .

3h C32IPP.AM FAFlMICS : All right, finc.
I

4 It gets a little -

5 MR. P. ARON: It cc:.tainly doee

6 10-A would be Dr. Stantglacs' testimony which
t
!

/I wan criginally cubmitted to Isaue No. 6; cad 10-n would be

8 Dr. Sternglaus8 testimony as criginally sub aitted to Issue

j No. 7,'.rith wht.tever de''.etions :Cr. Charnoff wishes to make.9

10 CHAI?RAN IAPlD. RIDES: Mr. Charnoff?

11 | 11R. CID.nNOFF : "es, cir.

[
12 If you rocr.ll the Dec;;c.3a iacte u.23 related this

is ij norning to the quection of the environ.T.antal radiation levelc
l-

g away from tha sitc, or the en/ircus of the cite; and Conten-

15 | tien 9 dcas not include the biological offectc of such

|
ts radiation lovels,

j7 I propcca to Otrike on thona sections of

Intervanor'a hhibits 10-A and 10--L which relate to environ t
. , ,

.o

gg tental effects; and I t.culd agree to the biclogical effectc

20 of the radiation -- I'm acrry,

,1 Thuc, we would propoco to strike from Appendix S-2u

en i of Z::hibit 10-A, which in the January 21, 1973 Sternglasc8- ,

3 paper with respect to Shippingport, we wculd atrike overything

24 following ' principal finding 9a which appears on page 4

25 f that paper, beginning with the paragraph scarting'

,

I
l'
.

I
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1

1 }d
"The seriousness of thaca findings..." to the end of the fIjrb1C

6
t/ i t.

j pacor. |
,

4

t

3 j Ucw, we also r trike the related figures which are t

's

4 Fig =cs 9, 10, 11, 12 and 13, and Table 1, which is attached g
!
!TAlm 4 5 *, to the Janucq 21, 1973 paper.

-

1

.!Linda 6
fis s

7!

I8

O

!
10

11

i
12 |

13

1.{
14

15

16
1
i

17
4

18

19

20

21

22

23

24

25 i

I
I- i
|
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.ie

|75 ih HR. C:E.RNOFF : Sir, ac he read thut, I had
'' LN tj !

.2 i codrccted myccif to say that I tras moving te strike those i
FCLS l !

I i

3 g mat' tera danling with biolcgical affacts.
JRB |

4 h| CHAI23.aH F.M1:iL2 IDES: Y.as, he has that in there. !
[ '

S All right, Mr. Baron.

6 MR. B.'.r.CM : Mr. Chair:.un, it occura to me, and I'm

7 t:.'/ing to follow tha anct rationala that Mr. Charnoff has

prcpossd hera, it accero to me that this hearing is not to
1)

8

'

9 determine the effectivanass of mochanical testing devices but

10 what, if any, possible ccncequences to hunan beings and, if

ti
3 you m,.... , olologs..c c.i. te n ing e,.ev:... . . .cos m, , tais p.,.a-a have ; and

. . .
i

.

I12 if thic tecticony that ic being offered here deals with

13 . biologicci factors m; further inliicatcro of what har happened
t-

14 as a result of tha Shippingport cltnt's operation, I think you

15 have to cencider it. I don't think it can ha stricken.

16 The doctor has indicated that he has donc"

17 studies on f atuces, et cetera, et cetera to indicata that
1

ts these thinga have been happsning; and now cemething hao come

19 cut through other courcas, other agencies, to chow that
!

20 something had been going on~uhi~ch gives seme justification,

21 shall us say, to his earlier obcervationc.

22 ., His only teolo cf measurement ucre human beings

t

23 or scme forc of hun an life; and, from his e:maination of

24 findings that he had been making with respect to the reactions

25 of those nessuring devicec, those human measuring devices, he

i

Il
,

i
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]7 la ncu, I think, trying to tie i-his in with these other I
:

In2 5

( y .

|2 thin;s that have since dereicped through mechanical testing |

f
3 d devizcc.

>)I I e-

/ 4h P.nd whan you any strike cut the biological |

5 I conscquencus, why do we do any of this? That is uhat thic is h
1
i

S,h all about; what are the biolcgical consecuenr:es going to be I
i a

7 h.gto pacple? I don't care if th:1r dosimetera, or houaver you |
. I

I8 daccribe thera thir.gn, were defcotive. Thera still is somethinig

|- .f

's going ca. It's i:aan tied in to a degreo in the thrust of I

10 his resti1. tony, and nou they're asking un to strike all that
.

11 i out and dicregard these biclcgical meacuring offects or devices
I;
o

12 i or factors. I
! i
i

13 It cannot bs tone.
L

14 CF.AIPls.M FAu!GEIDES: Staff, Mr. Duvic?

!5I MR. DAVIS: Mr. Chair aan, the Atcr.ic Energy

16 Ccmmission's hearings lac t sur:nar dealt largely with this

| matter. The hearings at the construction pemit stage17

10 regarding the Davis-Ecuse facility, I believa, held in 1970

19 decit largaly with these matters by the came witness.

20 This type of testimony if allowed in at this stago

21 vould be a restatement of the same testinony that we heard
,

22 i of him to tho same point that we hava heard before.

'

23 We cannot continually be reopening the hearings

24 that wn have hold before to consider the sano natters that

,' 25- have been considered before.
c

1

4

i

. _. _ .
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in3 1 k We, thereforo, cupport the Applicant'c rotion to

i
2 || ctrike those portionc of the Intervanor's propcaed testimony ;

4t
!!

3 h that deal with effcetc, that deal with matters other than

]
4 i thote iscues that have hann lat in et this hearing.

4
.

5 (2eardsconference.)
I

5 CUAImsdi FAm5u ZDES: Tho Board is very cognicant

7 of the point raisad by Mr. Baren.
I<.

S Cn the other hand, this, in fact as Mr. Davis

D pointed out, this, in fact, is a question of ras judicata.
.

10 It was raised in the Applicant's initial motion, The type

tg of testincny that nr. Sternglace gavn in 6 in the testimony

12 ! that has been considered in the pact.
,

5.3 l. It io not an issue befora uc. We tiere very clear

, I'

14 | in the formulaticn of our i sue which va thought related to
1

15 something new, a neu claim raisad by Dr. Sternglass, which

15 we wanted to hear. Ua're going to grant the motion to

strik+.g7

93 -Let's proceed. Mr. Charnoff?

gg MR. CIRR*!OFF: N.nk you Mr. Chairman.

20 I would also en the same grounds, with respect

to Intervencr's Enhibit 10B which in tha teeth ony to offer it
21

22 in connection with Contention 7, propose that of the direct

( 23 ctatement, that pagen 1, 2, 3 and tha tcp cavan lines on page

4 be admitted, striking the remainder of tha.pagos frem page24 ,

t
i

i- 25 | 4 through page 11 of that docucent.
|

,

<l
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iIne 2 ;4 We would also propoce that Figure 7--I be admitted,
h
I2| but Figures 7-2, 7-3, 7- s dealing with biologict.1 effects ofa
i\ ~ '

,= .,t radiaticn be strue:t.f

!

4 - 1:.ttded to that basic testiimry on 7, there is
0
I !

-

y an Appendix 7-1 which is a May 8, 1973 doennent authored by

Dr. Sternglass, ag:in ralating to Shippingport; and page 1, 26 L
t
,

I7 .. and the top 12 linns on pge 3 would appear to be relc tant

o,. to contention 9 with tic te:ception of cortain material on,

g ) page 2 which bEgina on the secord 'h* of page 2 and reado '

1

as folicws: "and t:y, thareforo, enplain the recent charpto

rises in leukemic, cancer and infant nortality in the areal ,a ,

,

12 surrcuding the plant ar. cunt to an much as 130 percent for

can s a n e ecado abr &c!1agoc baan in de13
r f

14 |! Town of Midite:d that uses the Ohio trator one milo downstrec.tt
; '

from Shippingport,"g

16 .th that enception, pagen 1, 2 and the top

,, | portion of page 3 cre relavaat, From Line 13, Line 13 on $
i

| page 3, to th2 conclusion of that paper, the rect of the1,- ,

,0| material rs1ctos to the biological offects and that should be
a

.

**
20

.51 Attached to 7-1, the May 1973 Shippingport paper,,

,2 there are certain appendice:; and figures; Appendi:< 1, Tables2
|

A and B, would appocr to be relevant to Centention 9 and23(

I*igure 1 which in really the first figure attached to the2 ,.

paper, Figure No.1 didn't scezt to Xaro:c vary well on mino; but20
..

\

si

_ _
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v

7 h it's a figuro shcwing the relationship between class beta iIn5
r
I

2, radicactivity and water at Icricun placc0 near Shippingport
1

1-.
;s

'
3 l relative to cert'lin 'Icara frca 196i to 1971 Jonid appear to

!

A -' he ralevant.

I
g ." Tabica 1, 2 and 3 and pigurce 2 through 0 would

I
e 4 cppear to be irrelevant 22 relating Only to biological effects,

!

7 and, therefora, should be struck. i

i
! I halieve that offectively definas the differenco-

O I
,l

i . . ,_ .

9 l- cetween n.as bio.:.cgical. errects questien anc, che quesn..on or-

30 environrcental rcdistien ic'mlu relatad to diacharges fror.

p[ po'rer planta, j

y, j g.n.e.ca ... , . . . . . . . ... :m .. . n, . w:u g . .u. .
. . . ..

. . cn7,,
. . ..w u a.

F
N 53:. . 2Td'ON : Mcll,26. Chairman, I311 ccke thele ae
i
v '|i

3. c:
sama observation that I meds with respect to the r.otion that

.

was prepocod to 101., Er.hibit 10?.. I re=ceniac the significance, , .
w

,

and the mening of the concept of ros judicata, but I would.em
'i
i als ubmit to the Chairaan that in th.c light of nsw evidensa

17
j

'

i
that ht.s since develcpad si".ca 1970 as alluded to by 1

gg

Dr. Sternginsa, I think that this is a caparate hearing.79

This is on c differant issue. '2his is the issue |a0-

;
I

of the environmantal imcact of this propcccd fr.cility. Now, !
9. .! I

'

I

2 i now dcas enn dr,r.1 a line of demarkation between environnental |,

i
.- t
I impact and safety, I don't knew. Safe.ty was adjucated in !( g.

l *..S',0.
.o.-,

3

,, ,.
:

I
-

b. ! I personally canact determine the demarkation

.

I
h ,

14 8
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In5 'e E line between the anviren antal irr. pact baccure that's- what !

p
2 ce're ' calking abenc the cafety of the environnent of this je

i. . *
.

3|| Plant and that's what this hearing is all about.
;)
H

4 ji C:-: ,I:WMi FPI.in~ CMS: Hell, Mr. Baron, look, yes,
1
s

5| you're right, ic is thst. However, we have attempted to
-

t

i6 ., d2Cina na inano in which yeu partiou can join becausa uc falt
1

1

I it was n curious chtrgs raicad by Dr. Sternglacs.7

3 This 30ard felt dat. i*ou people didn't raisc
!
l
<

') i that. All right, fine. .0f you ce, in fact, prove the chargo,

10 that you have made that the Final Enstironrental Statement is

11 ' inc0*quata, that . rill autenatically triggar a proccas that may

12 , very wall go to the point chat yon raised; but you've got to

13 PE N YCCT Ch229e, sir, and wa can't cit hera and have things
,

g reproven time end time again.
1

15 We'll never end the henring. I want you to prove

15 the charge that you mako. Onca thc.t charge in proven, you

97 hotter; belinvc it, thin Board will functicn; but. if you don't

18 focus on the insuo, we'll never finish. We can go off in ten

79 L different tangents, and we will never addroec the is'suo before

.o.~n us.

y That's really one of the problema voiced by this

A L ls'th, and that'c why this b _L2( ]ter a$N
Wl> 6Wb ',

noh..n22 _.o be very c ant uhath

* 4e'"o. I.at's fccus on tha issue. Let's cettle it.~
n ;

| A04Llb il00 lblOCb
24 ! If you can prove what you've said, the results

| will. flow frcm there. So I want to be w{nl t01
Lt (, dkCLb

- - o nat theb,- 3, v
,

i
e

!
'

i i
.i !
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,

3 N. Board has m de innsif clear. |in7
1 .y
b .

2 (l'
,

MR. BAKON: Well, of ccurce, the testincny that's ;

[

3 0 being offered is intended un be furihar evidance to prove that,
p;

-

.
<

4: ;

4y contantion. and they're asking -- I r;oan again I'm relying I.y
it. !
s.

5 jj cpon Dr. Sternglass's cera. ants to me ' lith respect to this.
- t

!,3 j ?2. CHARMO*'L'' 'Ir . Chnrr.7an , .t. -

,1 :-
,e

7 ,4 CFlsI1MTi F3.P2 E EDES: The 30.r5 does not agree,
,

3 e
,

s i

0t air, t

I.
i.

> t

that's the #udament that the !i
- ,

i MK. BARO:!: Fine,^a .:
!.i -

;

10 30ard CESU mah0- !
,

,
'

i,

g; CifAIP31Ali F.E IMCIDES : We look at th>.e centention,
,

'

?
4

and tra see no relationchiu batueen the informaticn that has !ip
A0ld, 4Nbf) b '

hsnn mov3d to be ch+ --" QWc contention. ;*
2s.

!

14 MR. DAVIS: Pardon me. T. did not quite understand i

[
.n which figures were to be strichon. !

;.

CHAIIGIMi FA231AKIDES : Ucll, the Board has all (3
t
i

that information.17 g

Now, if you *aich, during our nant recess, we can
33

get together en a bench conference; and vo'll give you that.gg
(

l i NR. DAVIS: I *>ich to make one cbservation, |_env 3

h waver. I think I tudnratcod the Applicant to move to strike |
21

|
.

|. Figure No. 5 crongst cil these other figurac. That would
'

y j__

I i

f
appear to be relevant.

|'- 23
' t

t

MR. CII7dO!OPF: I had no objection to Figure 5. ,[24
.

CI?AIRMMI FAP11MIDES: That's essentially c map;
23

.

1
1 i

1
|} s
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5

%|}
in8 isn't it?

o| '
*4 ?in. CFJ.RMOrF: 7 ige.ra 5 can ra:anin, sir.

4

S j C!mIPJ122i FARM *iKICEG: I gua:ss there'n no
.

4 problem on that. There's nothing significant. All right,
'I .

-
\

=3 I *4nO.
..

|Q

I-

6 }t< ' leu cithdre your nation to et -ihe?

? MR. C1'tRNM'J : With recycct to Fgiure 5.
..;

t?
- I think the ';ecord shculd be cicar on this point:

- f

9 h* On cacther matter, 2Ir. Chairmu, with rc0pect to the colloquy
li

10] you had with Mr. Baron is t' tat lact 'e;csk when tha Board
i

11 defin :d that isane, I opecifically raised with the Board the

12 question of whether biological effsets vere included.
.i

|
13 Mr. Baron wla present. Im.cediately following I

r
'

i

t4 , that,da'ing a bench conf * * co, the Chairman indic.ted that
h
#

1*

15 we ware not icoking nt the biological offects. There is )
i

16 . not:2ing new offered by Dr. Sternglass since last week,
i

17 CHAIR:G.It FAMD. KID 3S: I think we've settled the

IS matter.

;g i I.et's proceed. Mr. Baron?

20 MR. BARON: With respect to the data and documento,

21 the publications that the. doctor has mentioned --

22 CHAIMD.H FARMAKIDES: Facune me, anything further

( 23 on that motion?

I It's granted.2,;

25

.I
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.-4 I

In9 i :L (The dcctment referred to
19

tr
e. .:

. m. ,., a.. .r . x. n. .. e..c . : s6 . m.. . .. ,, ,,, ... .. . .
,

il
3 li' adibit :oc. 10A and 103

1

0 .

1

e |
<

4[ for idsitification and vera I
.

5j - O ' . Nreceivc, in m.

M
xx:nS MR. D E T!: '?ith resp 20t tc; thow publications *

7 t. and those doctuanta and ec em I recognice th?. problem that
1
r

G[ we trould have with then reprenanciag hoarsay testinony.
h.

9] ?Ic d er ' b h t*/a th G authcru here land Go fGrth. |, .

:o Mith the Coard 's ps-mission, herr;ver, I inquired of
I'

n Dr. Sternglaca at the Itcou hour hcx quickly sufficient copies

12 could be obtained of each onc of thase; and, of courno, ify
a
1

;3 J therc Ucul5 he no oh!cchian to uhe.Lr being inbreduced, and
a ,
a,

.

I'm not crrinarating which enso I *;a talkirg about the onesp'; '

35 that have been publiched of couruc, all of the onec --
t

10 CHAZ~.CIE FAFlE/. IDES : IntrcJuccf for what, sir?

g7 MR. BAROli: An exhibir.s.

.}

.

gg ,i CliAIRF.AM pan!"JGIDES: To support Dr. Sternglass's

gg testimony?

2G MR. BanTir That's right. I kncw it's ntretching.

2; CliAIEMP.H FARMAIGDES: M: . Charncff and Mr. Davin?

w
. ML CffAF.UOFF: I '.rculd have no ch>''ection to the

. I

23 > introducticn and receipt into evidenca of tha EPA report of

y
, April 27, .'.973 which ::as hho draf t statement by EPA of the
t

25 inal report by T:PA which was July 20, 1973, with respect to
{l *

.i
-

.
,

1

l
-

|
, . , .
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In10 I L3 the Shipping.ccrt .clant. !
r

p, \(
2 ~! I uculd hava no difficulty with tha intrcductic,n I

j. I

II
t
l

3i into cvidance of thc Mny 1973 Ano'.:ic I:ncrgy Conr.icsion {
l. . .

;

jd cT,sration n :4ccacc .1 tnt of.: Dr. Scarngican's chargus. I don't

S rec $11 What other dccunents there Ucra
I
1

6
i

. CE,'.IT.MM. FAPJ.V.:.'li;S : Ihara a an MIS :locxc:ent |
5

>
c

7 g and el NAS.~t doctr.ent.
|
I8 n2. Clip _P.'.EFi' : The lills rsporte, I have no diffi- !
>

l Mdculty with tb intrede.ction c;: -i> r - r.6 i9 n .' avidence of the ('
.

I10 [ fourth quartorly 17US report.
g
1

11 I think ie night .6d to that the annu.d report, 1

t
8

13 but that*c not r.ccesacry. j
i i

13 TIII XI'.GESS : the c'etironmentcl ropcrun for the - .
i

M L. CinIv .Ni FAI'.'GKIDZ.7 : ticldon,please,Dr.StarngldsG.
(

\.
- - " 0 ,~,an . , ., .... ,, .

- - . - - -i5 > m- ", ' a. % t . e
6

1
*
.

16 Im. C?mFl!CTF: I'm asking, I gue:m , for a little i
i
I

.r bit c:i help as to the dec.raants.
I.
.
.

!
13 C!D.IEm!i FAFFJ ~ IDES - Tne other one that was j

i

19 relevant wem the NASt raport. !
. .

( !

20
~

2iR. CUTdCIOF?: The IGS?s report of dischargon frca

21 FIN bred , I hnve no obinction he receiving into avidence the
.

22 Plumbreck releace data.
,

33 MR. EARCM: What ahnut tha Go-crnor*a Cor;aiStaa
,
!

! report?;g

93 MR. C.uP.NOF2: That's Dr. Sternglass's . caper which ..
4 .

ie .

'4 1

I
.p

*
8

I

| 0 -
9
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|
I n 1 1 1 '| ue have admitted part ef?

l.
Il
D

.o. q r , m...,. : ,r. y ..; v ,a . :, .i,. . m.. . . . a.c n., ,.;c~m. u..n , tx .c e. 5c. ,, a..:. ,
.. . . s. - - .

.

t
.,.j .5. r. .-t. r .- Jp e.'. " . . 1. .. . u. . _! c-.', W- F ..h. . . .
.*

.. ,-P. . . w n ". . ~.~' ..- t <1 . ". .> ~. " i~c.'. e i 'u e..
^A

.
4 . . m...

U
. .

n
p, i'j u ,,7 4 s.,.3. u .o.s.

.. s . mu... . n. ...n 2 ;..,e.._.,,<.,~..i.y,. ,... 't.s ld #u': ''' - *4- a.?. 7
; 4., . , ,

m. t. . s. -

li
.

s . . . . f . s

5 right?'

Gp CEnII'.TJ.N ?.UMICID36 : Did you hr.ve r.aference to

7 | thic cnc, this EC doctr ant?
't

,., | ra. ( .r..ar. ...v. m . 21. ,....>w., a.: ., . . .m. ..,z . ~ s. ~. a n . . r. n., 4 ~~~
,

.. . - . . . .. . . . .. ..

.!
4

9 ? releases frca Shippingp rt, ea hc'ie no objection to.
L
li

9, L.7h .,. .w.. .y.- , . x ., . , m.;.3. .. h,- .
.. u v .. . .s ,.1 ;w . c; . l. , v ., . ,. 1 .., 4. o., c a,. -., O I, . ,

,
4

i

g3 understand the Appliennt, M- . Charnoff, he has no objections

12 to any gevorr.: rant. rapcrta c-Gm.itted or co ths UDS repert?

g3 .MR. CIU:.2G0FP : US " 1, I cant tha record to be

y, j cicar aa to chich documents wa ' 3:a tal:.;ing abani:. I've listed i.

33 them acacifically; and, if there are othora, I want to addrons
1
i

. . .

. o- m v 0 0.:.: to --
. -

THE UITiE33:17 .

Thora are thn Ohio Haalth Department
I

|la reports en radioschivity in the3 1.ator.

|
gg CHAIFT.11 FAZiAKIDF3: Hare's whnt vo'rc going to {

1

t

20 do, gentier.en. I'm going to expect frcm Mr. Baron and
I'

)
.

21 W. Chamff a lisu of ther.e cubmitbad ter.orrow morning to

22 j me Oc that we're clonr on what it is thac we're talking about |
t

hero. I23
|

g lice, I think v.2 generally undarstand that I want
.

i

that list ecming from the two of you und Mr. Davis,. , , .
c,)

i
1

j
=
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1
1

4

1in12 i NR. DAVIS: 7 hr.e th: sa".'n difficulty as the i
e,
'

?[ 2.pr,3.icc 2. W:.1 do nc :: ).n r exac.dy <hich ac<nmente. they're
i
s

3 h - oDo ring te.

If, ,, . . n. 7. r.,0. . .. . . t. . , ,,s.- : . :,2. , .. .r.c. t ,. u.
, -

.
..p. , y > 3. ,.v.t . .. . . . . . . . . . . . ..s... .. r t . - ..

.
-

1

5 h let you thrue natiumt.n w;orh thin cu'.: chio e.fterncon and
if "

G col .s*. -'. a' . m .= 1 +.. '._....r- u, '''3<.-. v.a. ' _ ^ ~ _ ~.~..n>.'.s..".s..~. ' ~.m n s-e.,.r.
'

- ' ~ -
.. ...

i

1

7 Z ':nka it . 'T.24 yct'. hwe no Objection to the
'

. '

8 ad.Tission af chasc docu.r.:nts?

9 MR. DT.V.CS: Hona.

10 t.3 ..,.n. . s y . . s v. p p . .c.. C~.,, az nu. i. =.e.e,:: es . . .nu 3. h '.w.ca.w . - .

11 l MR. C!!AUO'JF: Sub*,ccu to our identificttion of
-

t
i
,

12
'

the docmanta, that's 2:ight, cir.

n
i r ~, . . .a t . 'v. ca

-

13 s. .e =- -- o~vi. :
-

-,: *A w:.3. '. '_. . cn unes..:.v 2. > em .-

.=~. - .a
.i

-

4

,,.

it ,.v. , , .cw. _. .,a s ., g .,. 4 ...m .~_ ..

1.r- . We'll rareceed */ith racpcet to identifying thoso.

I
f

!S docuir.cntc . He vill ak.it those dectraents into evidcace that
4
s

$ rill he id'.:ntified bv the ccrtice and brought to me tenorrcw1,
, - -

18 morning.

19 IW ll proccad on the bacis that those documents
,

1.

00 nra ab.itted into evidence, all right? Let'c go,

at MR. SAECH: Mr. Chairman, that's all the questions

a.o, we have of Dr. Sternglacs,a
.

I

p,3 CT!AIFF.AM FI?Ji? " IDES : Cross,lir. Charnoff?,

pj MR. CIU217CTE: I have no questions of

Dr. Sternginsa.25 i
,

t
4

,
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i
ta

In13 1 0
I

CID.IltEl PaalE.XIDOS: Mr. Davie. Staff?

2 };i MP. , DAVIS: Mcn n ,. *ir. Chairu.u.
}

3 y$ |cpl.'IGGH FARSIDZ3: All right.
,

..,

-

14 The Daard h.20 a coupit cuestic.u Dr. Sterngicas.e

ksg s
i

5 |'|< IG . SEON: I hr.ve one or tic choru quw tienz.
t

1
6 You nentioned at one 30!.nt in ycur testimony,

:
'

4

,i 4

/ p .% . q. 'u. .. ... gI m. g , 4. g:. , 4 4 v. _ ,. ._3 , ,m. o. . . y.. . 2 .a. o: . 3 s_v)f.m_ -. 3: ten I'
.. v... .. .. .. . mm m -

-

. .

'i
O, I where thic dice;;epancy did not chn* up: in dut ritjht?

f

i

9 .I I?iE UITESI::: :: ' m c. 0r:T. Z .nentionad it in .c
>
.

10[ dif2arent connsction. I mention:si that app'o::iaately 13
I
)

11 |. cther sitea have baan ucaitorna by uhe M3s Corporation. He1,

f

12[ hava uith u.c a Vica 2rania.ent of the Corpore.uion uhe can
i.t. I

lo y cive you the sites where uhev h We naecured environraente.1 -- ;
t ,

-
* 1

igI' CIGIPd5.Li FAP;LU~IW5::: Ituc, cir, wh .t's yourl
!

;S answar to tha quection peccl?

jr; l' Tile UITIT.SSS: The anm:er in it a.c incorrectly
'7 , under:..tco-1 by .Jou. I sinpl.7 :c.uant to ca.u thnre were 10 cther,

t

a sites a.n. .naranti.v. whr.o;c tha sano technicues unve been useds

9 uhere thers apparently wco no prehle a '.;!.th the dosimeters

~0 showing u.u cuch hir.)h levcis.e
.

e MR. SH3N: Have you anc.lyzed personally any of1 e
4t

g the cinta from those other LitaE?

23{{ T 7/E W I T E S S : The only other :Jite is this arca
1
.

f.e i here; numel'!, the MUS Cor7 oration has clso done rr.easurements-

r
-

I

n.o.- of the doci:c.eters around nere..

.I e



n
____

b. , 832g

I.
Inl4 j ] CUT 0*R'ati THEtID5S: Tihat do you mean by "here,"

.s'. e i'-? !--

3| THC WITSSS: Cr.vis-Evmse arca up to th- Sanducky
I

4 c.r ca ..

1
'l

:: 5 HR. CHhnMOFF: Could we hava En identification of., a

c[ those crac.c?
1
i
.

CURI.'u:7d7 '.'nLi.r.RIDas : Unit a minute, Mr. Charnoff.
,7{

g , Dr. Ote.rnglacs, the Ecerd ia qw.tationing.
.:

.

i lot *G prCOcad..n
~

.

79 TIT HI"1.!ESS: LP'c ma clarify this, the ITUS
p

d
11 Corporation aconrrntly is c par nt corporation of the organiza---

1., p: uion that mndo anvires.'antal r!cau tra.annto right around the.

1,

g ], Davi3-P.csso plant ac.d there are ethar siten. I have act had
,

f

g , j+f a chance to 1;ck ct the othc.: m.::ca ::.casured bv the MUS
. a

g Corporation; but, prese:nbly , they nuat be all right; but

15 ycu can de'e M u E s by acking tha K03 Corporation itacif.

MR. GECN: In other wcrds vcu don't hnc'1i:nethori ~s -'

the data is diacropant in thase ot4er sites?3c

10 E UT''2SS : ,'.pp rently.

0 MR. SECN: You also mentioned very briefly large,,

strontitut-90 levels aroun:1 many of these ulants.21 - '

I

g u-. g Trm. c>.> . v. e. , .t - . ... .y

d,, i ,l MR. SECN: The only enes we've hoard about are
|

tuo so fur.+, ,

,. b THE UITli2SS: Right, I taentioned that in News

s.O

4

I

I
.

'e
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.

|
,

inl5A York State, the 2few York State 2nvironnental neport lists ]
. l.

'

2 :s
various c0pntion and cit 03 and I will road then to you.

|3|| W can also increduca -- thin is a govar=nent
st
:1

'4 report and, if yon wish, we caa diccuss whather it will be j

5 1 regarded as evidenes.
,

t.

s, CEIRu15 FZUiMCD2G: Your tacti. mony, as I

t
y [ understand you, raferanend a study involving Plenbrc0k and

G studies involving Shippingpors? !

g | THE 97ITHESS: Dirc0tly, and I alco citad other
,

10 arosa for which ctrontiun-90 hac been maanured in the milk;
,

|
11 } and it turns out for the 0:3vego County site there is a high |

I.

i lstrontinr.-90 level in the nilk, unch higher than other areas a
12 ;it i

<
. . . ,

fD# IIC" t ^.U PIEUC' i13,

i
gi This is not my study but a Mou York Stato ctudy, {

.

1

1
and the sama thing happen:-d to be at Drookhaven National i

.
1

i Lab =ratories. Again, at suffolk County, it was 22, 25 and 18 }6s ;
9

| 1

I picocuriac per liter. Around the Brochhaven reactor, around j
7 11

'
'

|gg | uhe Scriba site co far, and there's also evidence here in
;

li !

Lo ] Restchester Ccunty aga'in that strontium-90 are 10 picoeuries; }
1

.

.-

20 whereas, the normal ic 3 in other citas. '

So, in Westcheater, that's the location of tho
|21

Indian Point reactor, so ve hava evidance ncu chtained by,,
. -

6

23 other groups that strontin:n-90 levels are abnormally high
|

34 ccmpared to other creas around Indian Point, Brcokhaven, the

Scriba site, Shippingport and the Plumbrook site.gg
,

e

t
{
s

o .
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InlG I | '

(Board confleranco. )
1

2 CFJ'.Imi: M YJ ."E F. OES : :D: . Darcn What we would I
'

I |

3| like to do, will Dr. Sterngissa f.:e availabic tha rent of cht:
i

4 }i| da*/ and perhapa tono:. rov wian ..m other people rro tentifying?
L

l5 tTnm: so would like to do ic perhc.ps ach Dr.

O Starr.glas.s back on &e *:.'.tnesri a ta la af ter we have heard

What t$s other people hv.ve anid., too,, co we can further !*/ 1

.

O explore this lect point :: hat Dr. Shen ha2 begun.

9 Is this ccavenionh?

10 MR. EAP.03: It'a certainly conveniznt foriro.

11 i THE UITiiESS: You r.nnn today?
i

12 (
,...
' c A .-., h,. - ... h. 1.b... d .) : , , o , '.n.: -'o cla, u, ..

.n " *: u <t se o naarn -
- sft

i

13 |l the dircct casa of cither two parties. 'Ihtra we would like
i

e

g4 ! to ucrae Sach ;:o Dr. Sbarnslass .rian pcccibly one or two
*

$|

1

.e, que.::tions on this very la.ct point.i.
i i

I
16| Is thic all right?

t

17 TIiE WITNESS: Yes, is it possible to do it today?

gg
'

CIIAIRPAM FAM!AKIDES: Well, were you planning to

10 104737
.

TIIS HIT.ESS: I was planning to leave at20
|.

3

21 7:30, but it's only 2:30 now.

o CHRIRMTS FARMAKIDES: We'll tr1** to acccmmodaten

h * hat, yet, cir.cg

g THE UIMir5S: Z can take a later flight if

,:)-
{

neco33ary.-

l- ;

i 1
e

!

.t t
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in1*7 i CHAIWAM FAMIAKIDES: 1;o, vo'11 try to accorc:todate
-

2 j that oc wa'll get back to Dr. Stornglass teday.

3 MR. BARON: There is one other exhibit,

~(-

4 |i
Mr. Chairnan, which va wculd liko F.o offer.

I
.

5 C3EImlp.N FAT.!EIDES: ?Tay don' t you work this

G thitig out with Mr. Charnoff and Mr. Davis tonight; and, if

7 you can't verk it cut, tenorrow bring it hafore the Board;

8 and vo'll 1.ule on it.

Oi Any further redirect?

10
'

i42. .*17GU: None.

11 ,, CHAIF2Gh F7J2A".ID23: I vill permit a further
}

-

12 L examination; I interrupted the unn but I didn't mean to.
I
i
t

13 .i Kr. Charnoff, did you have anything further
I

14 L that you want2d to contribute to the ho0 ring?

15 MR. CHARNOFF: I don't kncu whether you would

16 call it a centributien, but I just unnted to clarify the

17| obcat /abien made by Dr. Sterng.?. ass that the IRIS Corporation
1

59[ has boan doing radiological raonitoring around the Davis-
I
l'

19[ Basse site, and I'm curious as to what document he had
1

20 reference to.

23 CHAIPhildi FADliAXIDES: Could you answer that,

22 ; Dr. Sternglass, with relatively short rececrch there?

23 T!.T WITNESS: Yes, there era these docurents

entitled "Preoperational Environmental Radiolcgical Monitoring24
,

! 25 for the Davic-Bence Duclear Power Station, Toledo Edison
3
Il
>

! 4
4 1
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u

inif Company, First Quartorly Roport."

7- CURI2:IAN l'5ED. KIDS 3: That'n what you h:d in,

#3 ninc, sir?

4 THS WITNESS: 'le s .
L

5| M2. C .'EUCFF r I ucald ::ir: ply point out that's
1

I6 prepared Ir.,' uhem?

7 T1m UITM2ss: Thu 31: test Leloratories.
.

O MM. CJr}!OTF: In that a cubsidiary of INIS1

TIITJ WITNE'aS : It's not.9 |

10 ,in. CEtm!O"F : I see. It is not a subaldiary.'

.
'

11 ?inc.
'

1

C H A I it!' u l 2 A R M TJ :I D Z S 4 Chy, in other uords, cs I12 J

i 13 understcnd c:hu erift of your quection than, Mr. Charneff,
q

e ,

14 h the GUS Corporation is net inrelvid?

15 i THE RITNESS: Et all. I

16 MR CIUJUiOFY: Tho UUS Corporation has not
!

17 conducted radiological monitoring prcgrrms et Davis-Becsc.,

3

la Those were conducted by the Indestrial Biotant

tg Corporation cna reficcted in thoca two documenta in tho

20 seccad half of 1972 and the first quarter of 1973.

21 CUAIRMAN %T1AKIDES: Let's proceed then.

'

2?. No further rcdirect. No further examination.

i,

23 We'll go to the Applicant's diro::t case.

g Dr. Sternglasn, thank you very much.

; gi MR. CHARNOFF: May I ask Mr. Crcuse and i
44

4

,i

4
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:

|
In19 i|

Dr. Golannn to plerose take the stand.
t,
!

2 }: C12AIRM).Il F723!IKID:JS Off the record.
1;

I3' (Discuncion off the record.)

4 CHAIRMAN FAF3,EID3G: Luh'u take a ten-minuts
i 4

5 recess.

6 (necesn.)
,

j 7 i

,
' 3

t

I
9 'i

10

,

11

12

i 13
,

la

15

15

17

18}
'

ts !
1

20

i
'

21

22

(
23

i

24 ,

|

25

.i

. , . - -- - , - --- ,



oo,
uQ

.,

wel 1 . I>5 cn!,77;O:; 2AMBXIDES: A'.1 right. We're rcady
,

h i
<,- l ' i.c proceed.

).
.%, m.,. c . . . c .. s.: ,j .u . . . .i.. . .

11

> s.-
' ' '

NR. C H.~G:ini'." : L:r. Chairman , th!.a is going to bo

|D- ;; tes dir.cny by Dr. Geld:ar.n, Nno han hcen previctsly sworn, and ,
1

O fir. Crcusa rhe, i:5 1.he didef Cher.icci Zngin*.ar at Tolado
.f .

.4 m./

'1
cm u cn .

,

O.

C ,' Mr , Crou..e hac not ya bocn sworn. Mr. Creuse, 8

1 1

9 | vould you pleuc stcne.. Mr. Farrahidoc, .could. you odrainists.c
'I

to I the cath uloca2?. .

f1 Wherc-upon,

12 nICHr.pn T. cnOs;E

13 ;| '.tas called 7.r a Ul' cat-cs en hehulf cf the xpplicans, and,
t-
.

14 havin:| baan firs t *luiJ cuorn , .c.3 nanmined mid testificd

;S as followe:

16 and,

17 MORTON I. GOLDI'W

18 was called as a >ritness on behalf of the Applicant, and,

to having been previously duly nuorn, was e::anined and testified

20 further as follows :

7,1 ) DI1ECT E:UdiD!ATION
l

22) B'l MR. CHAR"OPF:
h

23 Q Mr. Crouse, have you prepared a statement of your
i

ge, educational and profencienal analifications?i

5 [ A (Mr. Crouse) Yes, I have,
i i

\ t

,
(
.

.

A
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(
! ! !"R . CIII.fiNOFF : 0i:: tio record for a mecc.nt?wel 2

|

?. ! c:I;.Ia:=: rmwancs: ::c , uc ' r a -- sch ce is i e?
.

3!|| iiR. CIIA 'Au?F : I just unnted i:c get a stipulc. tion
i

,.

4',i that &in can co in.; -

.

!!,

5 c!:AINCO: 7:M m.CDEC: Okay , cff the record.
,n

6 (Di.ccussion off the record.)
ly :: ciu.Iiuir:1 r:o.:aJ: Inns. Each on ea recc d.
I

e :.-c. charn e:7

gj MR. CIC 2.LIO?r : it . Ch .d i .a.r.n , I h wa givin copias

d -

!n I of :2. Crocac's educatic :'.1 and prof c.ccic. al cualificationsv

11 , , to councol for the nsjulaton' Staff cnd the Intervcacra and
f

i.
ts ,i to the nembers of the Sc<ad, as t.cli .'.s c):t ca cen. ies to theo

n Reporter.

g :C vould :. ove thc.t Mr. C.t:cucc' r. qualifications be

cdmitted into the raccrd at if rom.Le

1 C.
CU;UIOhi F?.MGI;ICh'S : 2.ny objectica37

MR. DALIIS: !!3 .<b-lectict17 '

i IIR . BTsRON : No chjaction.g

.. . . . . - ,,i v. .. , a u u,.ca, 9. <. ., - .. .m,c, : . . . .,inOy W.c- i. . .:. 6: 2. A cf eo recelvec.;g

? roc.scd .gn

2., (The statement of profuccional qualific:<.tions of.

Richard ?. Crcuac follows:)22 ,

i

.4 SEPT
- t

t

n.osJ

24

25

i l
il 1
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EDUCATIONAL AND PROFESSIONAL QUALIFICATIONS
RICilARD P. CROUSE

CHIEF CllE:!ICAL ENGINEER
Tile TOLEDO EDISON COMPA N

--

,

1. My name is Richard P. Crouse. My residence is 3322 Cromuell Drive,

Oregon, Ohio. I am employed by the Toledo Edison Company, Toledo,

Ohio as Chief Chemical Engineer.
.

2. I graduated from the University of Toledo in 1961 with a Bachelor

of Science in Chemical Engineering degree. While attending the

University, I worked with Toledo Edison as a Student Engineer and,
J

'

upon graduation, commenced employment in the laboratory as an Assis-
.

tant Engineer.

3. I advanced through various engineering positions and, in August of

1967, was appointed Chief Chemist. This citic was later changed to

Chief Chemical Engineer.

4. As Chief Chemical Engineer of Toledo Edison, I have been involved

in the design, testing and control of various water treating systems,

analysis of water, fuel and lubricating oils, for its power plants,

and engaged in the company's various pollution control activities.

5. In 1967 I commenced training for the Davis-Besse Nuclear Power Station

proj ec t. I have attended various courses at the University of Michigan,

United $ cates Environmental Protection Agency Eastern and Western En-
<

~

vironmental Radiation Laboratorics, United States Public Health

Service Northwest Environmental Health Laboratory and the Babcock and

Wilcox Lynchburg Training Center.

s

.

,

e
. _ . _ _
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*
,

-2-

>

.
6. I have had on the job training at the lladam Neck Plant of Connect-

I,-
*

icut Yankee Atonic Power Company, Robert E. Ginna Plant of Rochester'

Cas'and Electric and the Savannah River Plant of the United States.

" Atomic Energy Commission.

7. During the course of the Davis-Besse Project, I have worked on de-,

sign of the various plant water treating systems, design of the

Radiochemistry and Health Physics Laboratories and major responsi- '

,
bility for seicetion and training of the Chemistry and Health Physics

!

Group Personnel. I am responsibic for operation of the potabic water

plant at the Davis-Besse site.

., ,,

(, 8. I am a member of the American Institute of Chemical Engineers and am
i

a registered Class II Water Treatment Plant Operator.

't
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11 1

'l 2 '

3 ,,. e. n.... m.. . :..a.m. I m~ m. ..

ual ':-
'.s

\a
0 Addresc,'.ng y a :O f :c '.,, . Golcha n , in iramingu

.

* i
Contantica 9. Dr . GeldnN. , tM ada'.tracy cf t!w. m2thods unsd iO

g
i

el
"

.~. D f. a.1, s 0 . ) .n. . r ,-
. s. .i . 3 3. .~.73 . ,.1..?

.
_ j. O .,. C + ; r n.g

. . .u. 4'. w .-. .. a .1. . t n.,s .. ; .n .s w .

,8,3 C C v. e. . 414 E : n S .r, . . v..u:.-.; ,,.l,-
a .g , . L,.3 a.. . ; :3 s...;.. j .,. . . - . . ., ,. O ., ., e n 4, b v r. .,3,,,

_
.

| u .:.-.. .. s .we. . . . . . .s .._

- l
'

G on daca pra.unied in Dr. iiN,ru.Jiass' ucutin ny, uhich was.

7 ,, ' fb.. rad in co~.t.w c hien uit.: the la;uca 5 and 7, and uhicho
I.

C i is ac.; I'.Bervanc.r.3 ' 10 .'. and 10 ' , rs = gnizinc that you andJ

i
,

9p Mr. Crouce vill &al Icter vi'h apacific poecions of the
I

!!
10 I .En tir v.*norn - %.dibite 2 0 .'s a n d 1.' -3, *culd ycu first describa

l
f

I

11 ; brief!.y to the. Bea i inc be.nia f t r present Mr.tbeda for
i

.

i. e- m nez ,y u ,,, t,. c ,v..,4....t., ..,_...<. ,1 ,u..,c.n .,a c.... o ,.. r .,u. c.a c4.e, . . . . , , ma - is.,3w.. _ . .. - . . .. a ..

' e. O .,. .. ,. .'e.1. .g n4 .a. .. s. ... w I _ u - ,.OL,,-,.,...>
-

. ..
-j :,,, . . . . . . a . s.

E

to[ A ij'r. Coldr n; i.- 0 .

15 Th2 :wthods of analysis proac-ntly used to pradict

environreutcl lavcls os. radioccti'eity f cm cuantities released10 i

17 and uae ratcc of rulecae .rc casentia.'.ly ide.nticel to those
i

i

j in uso for the last 40 to 50 years to predict the fate of18

19 other dischargea to environmente.1 :r. edin. They are founded

20 on the hn31c principles of continuity; thitt ic , con.urvation
I
'

1 of c.aterial released frc= a source in tao anviro:nont and in a
'

,

rala..r.1vo.'.y unconfin2d nut .,vxn suen as a large uater or air. . .o
-

g body on ':he :n.:croscale diffu::icn analysis, tc. the 'no.l.ecular<

13 prcea ces of heat and 1:mentu'. transfer.

0'hcim principlan apply both to acmcepheric !33 ;

>
>

f
4

!
.. i
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Wal 41 h dischcrgcc and to rolecaos to the ur ter envi.ronm0nt.
*\
4

1

EI A6 rEnces in the ataM of ':he art of the lut fif ty .

3j yearn hwe largaly upplied he the ir.:provcinent in our ability

4 to predict the rare conce.enin cp:21ying to tac dif fusic: 1

5 precccuos in differing environr.ents and to the i:opre red

64 ability to doul uith ccx: plex citecticna as e.he result of the

7 ] ava!.1:thility of high-cpoad compitera.

0 In the nr or, of otr/: spheric tranopert, fcr example,
,

i

9 |, the firce diffusing :::perinant: using w.cko pluw.c and puffs !
; i

N
l

10 ,, took plact.: in England utarcing in 1921, and established 1.n

11 that test. scrice the hacic Cnussian charactar of the crossuind:

12 concontration diatribation,.;hich has been used ever cinco.

13 e: hperimental determination of disfunicn procansen

14 have boca carried cut ninco thct time; that is, since che

15 oarly 1920's. Mough it cubstantially increnued in sophia-

tication and the nudar c'd tents in de las 25 yea.ra or so,16

inuch of the ati:nulus for tha large incrance in the number of
17

,

studies arose fron the nead to identify potential effectsjg

Q$ .enuclear;7ZQ&L{t,coQr,9skRidge,
~

of earlicr wartim. - n39

et cebara,,,0s
. . -,

| More recently, the importance of i:rban areas as,,
1

widespread sources of e.ir ecilution has led to studies of
22

,,, I these ragions as a whole, as oppened to the transport from
[

t
43

t

j isolated scurecs which had bcea c::tsnsively ctudie'd earlier.g

""Y' " "" ~# # * ""*
25
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v

!! I
f4 i
Pwel 5 7a referenced in MD-2il90, edited by Daviti Slade and published
u,
i

2!i in Julv. of 19 6 G b.r th e i.i . ?. Atcmic Encrgy Cecaission.
g

'l I
Ofl T' iE dcCumGnt .'.190 g*JG/! DOycno. thO tr.inSport _'d |a

,

e

169 4 diffucion baha riar of mn:;arial >:aleacac -frc a the sourca, to

i
5, precent to :heda of acclysis end docuncat studios on the

c special charccteristica of radios.ctive 1.wterir.ls that need

7 to ac considered in thcwo unnlyson. 2hece include the

6y potential fc.r lc33 of natcrial by dacay dur:.nc! transport, for

]
9 ! the gruva of radianctive Cauchter during crcnsport, for

10 depletion cf oarticulate cc.terials frem a p_tre by deposition
:

11 or precipit:ation, scavenging rad irradiatio.1 of a point on

12 | thz ground surfncc frcm c.n elevated plume or cloud. j
,

.

.|
The 1cteer facter, the sbility of a rcdicactivar

14 cloud to cc.use an effect ct a 'liatance from the cloud, ic

15 perhaps uhe most significant difference batueen radioactive

;,., [ plur.es and other atmospheric contez.inants. Certainly other

j7 contaminanta decay by chard.cc1 cr other reactions, and

16 depcsit or are w:. shad cut by rainfall.
.'

. %ghW'

39 Additien31 evidence of the - d' e n y- wi th

20 respect '.o radioactive material transport in provided by

21 | releasac from REC facilities which in prior years were large
4

22 anough to be unequiyocally identified by fic1d measurements.

bl
,

0hf8op'i -e 2.lll&r mm(2ac;.ee&apcysdestimatesofdoceR0l'

g lj When apr pr

}
l or of ground contamination warc crenerally well within a f actor24
|

-

.

I of two o.wr those valuas that wore measured. However, one of
25 *

I

i
i
k

'

$
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uni 6 jj

i -
i I| the studies xcst partinent to pcVer plants is that by Kthn

!

2 at al of EPA entitled " Radiological Surveillance at a Boiling
,
' I

3 Water Nuclear Pover neactor, * publishad ac 3Ri!/ DER-70-1 in
i
f

4| March of 1970. This c::tansive.1hudy of the Dracden Unit
!
:

5i ntud:ar 1 includad, among other acrects , nimultancoes s,mpling
e p > 00U'

6 of stack and vena releases and it. _..s cenca.;trations.

7[ Mith the site metr.orolcgical data before these

3 periods available a compariccn ketween inensured and predicted
, ,

4

9gL concentratictu and decos shouod agraccont within a f actor of

10 ,,. tuo, althcugh the predictive medel unsd was not entremoly
.

11 ' sophisticated.

12 On Ehe bacia , then, of '.hin fcirly axtensive

13 body of theory, experimental and field test data, the claim

f4 by Dr. Sternglass that dore predicticna could be in error

IS by factor: of au much an 10,000 to 100,000 is highly unreason-

16 able. If this wore the case we wculd have pradicted the

e::tlaction of life on earth from iqduatrial and transportationt/ u

18 sources , of non-radioactive pollutants, many years ago, einec

19 the same methods and models are employed to predict the
,

i

'20 atmcephoric transport and ambient concentrations of these'

1

ma'arials.c2;

22 Turning now to the water enviremnent, much the
1

1

23 same history exists in respect to trancport and diffucion "

1
24 as in the case of the at=czphere.

25 The subject of water trancpert has been of extreme

.
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1
.

,wel 7 j internat for dccaden te lar.ny gc=ncies c.nd iadividucls con-
.

l.: '

?. ! cornco about thn iiccharge ci :lanatic ccwcg: and industrici |
d I
<< <

3.j wasta affincnts ':o h7ter bedic3 |
: i
'

1
4

)I
In recent yearri a:orze 5_nphecic has been placed on |

I I

54 this subject because of the interest in the dissipation cf |
il '

!!
06 heat offluunus and of radicuctivity. Again, the casic

7 orinciplea of conservation cf r.acarial cnd of-dif fusica rate

a ,g crocasses c_overn e.e cr.biant concentrations of dizenarc.'ed.

9 inatorials, and a: in t'.a ctse of abrtcephcric discharges,

10 thu najor cdvancas hava bana in the marc refined ability to

19 defina the diffunica coefficients in varioun environ.r. ants

12 ; and the ability to analyzu more ccng:.ex sysuc a2 than poscible

13 previously by Sto use cf high-cpud cer.pute.?c.

34 Unfortunately, since liquid dischargen fran

15 nuclear facilities have not been of as much ccncarn as gaseous

16 relecces, no compendium of comparable forma of meteoroicgy

97 in the Ator.ic Energy report and the roport 7. referenced

sarlier is in existence. In contrast to tho atmosphericjg

1o.
situation, the local water envircnment rany be classifiable

4

a0 into one of several distinct categories, each of which is'
-

governed by differcnt primary procacces.g

In the case of rivere or confined waters flowing, , , ,

,

4,
m.

] in one dircctien, the governing analytical process is theg

_4 continuity equation, which demande that all material entering,

'* * "U # """ # d'*"*''*** "" " 0#"" "# " "
15

1
!

)
:
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be accountad for by decay, sedimentaticn, c: other removal
gal a 1 t;i

-

1 procectes. ncapt uith entrexcly icrga v.ivern or those with3' 4

b unusual characteristics cc impouc.dtcent:, enuentially unilorm3

occur; '1-bi"N .ve to tan riear widths dcun-
1 ci41 mi :ing us :.311v $bh

5 strse. of a F-v. -. . point, the Sistanca boinc determined

G primarily by the vacar valecicy and turbulence.

Upon entry of a sr. aller st. caw.i into a larger7

8 rivcr the a me procccc wi'.1 pk:ain, ac s ur in.] no major differ-
LS'()tr _

g oncac in watcr t.-:y z: 'ra or c .nperccure e':ist wat would

10 inhibit mi::ing. Major stadico of these procesuas have been

11 and en the Colusia River i . connectica vid the Hanford

j .a operations of EC, and by the Tennescoa Valls"2 Authoritv.

Public Health Service, e.d. tha Oak Ridge National 1.aboratoryt

g3

on the Clynch and '.:enn.g4sco River syster.:s , en runntarizcd in14 i
1 .

IAEA -- thac's Internacional Atc.nic Enercy Acrency -- Safety- -

13
|

Series number 3G entitled "Dicrosal of Radioactive Wastes.

-

.Gi

! ' into Rivers, Laken and Ernuarisa," publiahed in 1971.
17

Drecden study by Kahn at al that I referred'
.

IS

to earlier also provides cubstential further documentation
,9b

:.0 |
of the easily iden*ifiable relationship between liquid-

i
a

j discharges and a:abient water concentrations.~;y
>
a

The analysis f transp rt and dispersion in lakes'
22

is more analogous to the att.ospheric situation in which both
g

transport, or current velocity, and turbuler.ce play ag

role in determining tha rato of crpancion of a discharge
g

i

'. s
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wel 9 ,

.

: ,

t ,i plunc.
Il
?

2 l. Mditionall.v , .the pr.eccnce in a dac.e. lake of a.

i .. urtuA .kn aco
2 . tr.a racci . nu er _ . . . . . . . . . . ~1 naw.d came.erature interf ace., -

1 4/ujA2 . hbnca 4n+@Qwr0. .4 ! caocely pa- allels EFe L n men os; une o.t=Npnere in provic.'_ og.
.

<

S.. an effectivo limit to ni.4:ing in the vertical direction.

The lake situation, hc.;over, is cc= arhat simpler6 i

i

7 sincs taa tima variation of the thorn:ocline b?.haricr is very
L i

8 auch sic've;- than is tha cace with tio atnonphera.
.

9i S tr.dia bnve be.sn r:cdc on c nu.b.ar of laken,
l

to includit.g Lc.ket I!icaigan, Irio ar.d Oatc.rio,. vaing lartp-scale

i s. hydraulic r.cduls, ac well as 11 eld ctudica ample' ting. dva and I. a .

c_b^wgawaa tru.<:0 co ueter: cine 'cranapert und dispersion
. . .

&.a _jc

13 propertiec ;f d:ca : vcter bodie in ocanecti.on with the
1

14 c.isd crgcc of mnicipel era indu;tric'. efflue2ts.

.S The ranga cf pe.roctetors Oc deter!.1:.ned in theso
'

t
field and analytical c rudien do not partit arrors of 10 ',16

, _

3
! 10 to go unidentified, as appear to be claimed by Dr.l te
>

Sternglaca. Again. such differences wetld have beengg

istediately apparent in their results frco more conventicnal
19

p 11utants dia. charged into these lakes.'

20

Si:tilar, but r;: ora complex, considoraticns are
~19

i applied in the treatment of astuarial and ocean diccharges.,2
3
4
t In those ins tances . it:ther cc=ple::ing may be introducedc3 L

by tidal effects and calinity grsdients., particular1'v in24 ,

o

|209 -

! estuaries. In these ecscs, especially whaze c0= plex salinity,25
t'

.1
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I

wel 105j' or tidal current ".rcWm siat, botit hydrenlic models and
,

o. <
;

II field studies ham ba:n uco.O to detenuine 5:ansport and

3 diap.sr.sion parzustera, viuh such studies going back at lc

4 30 years, to my knowledge.

5 In additien to tha transport and dispersion |
,

6 unalysec, special cannid9rcticna ara rsquiro:1 in radiological

7! doce analycea ubich rsecgni2a the properties of individual

8 rcdienuclidts and radio ele:wnts uith rr.cpo :t to e>:ternal

0 irrcdiar, ion ci' s.ri3 rara and bor.terc , the bicacentaulacion
,

10 L or biologicC. concent::ntion and to depleticr: by absorption
i

11 by uedir.ent or by d2cey er by wn. er trenntent prececces.

12 However, thc s .?, factorc have also been investigated
I

i

13 in m.ny environments fer many yo:za, an.d t!xre onid not

l appear to ha any unkns:n uuchanium wnich wei.1d permit errors14
|

15 in desa prediction, even rate.o'.aly apprcr,ching the factora

16 of 10,000 to 100,009.cicir.ed by Dr. Starng1:.cs.

17 , a Thank you , Dr . Gold. tun ,
t

18 Mr. Crouse, if I :any call your attention to Figure

;g 6.1 in Intervenor's F.xhibit 10-A nr.ve you e:camined that

20 figura, Mr. Crou:;e?

A (Mr. Crouse) Yes, I hr.ze.21

'

99 O And does that figure state the scurca of the
~~

I23 infor.T.ation plotted there by Dr. Starnglans?

y MR. BARON: Mr. Chairman, may I pcce an objection?

I presume -- I thought this was to be direct testimony of25 ,

}

I
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t
I

wel 1121 the Applicant wi r. regt:rd r.o icsu: zerher 9. It seems to
'

4

!

2 me to ha rabuttr.1 .;aatir,cny .:e wht:t tr. 5ternglens tectified i
|

3 to, and I w u goinn he r:d:a the 3;.i.u r::ference to Dr.
I

l
'

4 11 Coldrae.n 's has timony. It sacrx: :n : .e to bu rebutting, as

5 dianingu'.ched frcr.: direct cesti:cny.

6 * CEUMW FARM.U IEU : Mr. Charncif?
8

I

7 !.li,| MR. CHTE?OF?- '2ha inaue pre.untad to the Board, ;
-

Ii i81 on the hacis of which the innua was datarmined by the Board,

9 was the n:eterial set forth in the ,;cetimony effered in

10 connection with contenticna cin and nevon, acu isbeled as

11 Exhibits l'J-A and 10-S.

12I What tre intand to der:ancurate 2 :e the fundamentcl
;
: .

i
613 orrors in that precentat5.cn, and we think it.'s directly

I
i

14 |
'

relevcnt to the f acuc and ir. is c.!.ctriy rennoncive directly -

gt
.

15 to the material which supported the definition of tha

16 contention by the Board.

2 for us to !
37 t'e think it's entirely app:30pria':

18 proceed here.

39 CIIAIFJITdi FTJ1413 IDES: I agree , ?t . Daron.

oO Objection overruled.
-

21 SY MR. C37dMOFF :

O I believo I asked yc4 Fr. Crouse, uhether Fig::re2 <,.

23 6.1 identif'ies the scwrce of the data plotted by Dr.
-

Sternelans.
b. -

1

A Dir. Crour.e) Yes., , ,
-

.
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349

wel 1: 2 O Could you tell n:o what the source is as stated
'I
h

2| on Figura 6.17 |
0
..

3h A Tne acurca is titled " ohio EPA Rad Health Report
.1

4 h for 1(.'69-19 71 Table 3. "
'

l
5 0 !!cva you c::amined, Mr. Crouce, the chic EPA

|
!6 'j Radiological Health Report, and particularl! T2ble 3 theroin,

7 |. wnich is listed e.s the :ce: ce of that data in that figure? |
I

C A ' scc . ?
|

0[ CEAIRI1AH FARTGKIDES : Mr. C'1arno2f, vo 're having

.I

10( difficulty. !Taich one are you talking aboct now?
t

tt ?m CHARNoFF: 5.1.
I

12; MR. SUCN: Ir.'c e table 6.17
I

33 l. MR. 3ARCli: Figura 6.1. j
i
,

14 MR. CD.3MOFF : It'n not in the appendi::. It's

15 in the direct canti.nony.

16 CHAIECli F.3RI4ARIDES : Ine dircch tautir.cny of --

MR. BARON: Exhibit 10-A, nhich . ras originally
2.e ,

;g . offered as testi. Tony en issus 6.
,

$g CHAIRFAN PAROKIDES: Fina.

MR. S!!CN: We'va get it. Thank you.20

MR. CUARNOF?: Mr. Chairman, I unuld lika to have21

22 marked as Applicant's Er.hibit 7 a doctm'ont entitled

( 232 " Radiol gical Health Report, Surface and Gretmdvators o-f23

Chio, 1969-1970-1971-1972," prepared by the Ohio EPA.24

I':3 giving thraa ccpics to the Reporter.g

|

I.:
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ggi 13 If CII?.IIUUli FAP2i: WIDES : Off the record.
L

2 (Liccunicn c6? the r Scord.)

3 C !ATPX.%I F'.TiA.1.IDR2 : L 20). on the recordF
t

4I. (The dcceter.t referred to,

5 i entitled " Radiological IIcalth
'l

6
.

Fep,,rt , Surfnce and Groundwat-
t

7 ) orn el chio, 1959-1970-1971-
! ,

| 19 72, ' was raurked for identifi-3
|

9 j cution ar, Applicant's ".:nhibit

I,

10
' 7.)

11 | DY !!R. C37.I9iDPP:
I

f

1

12 ; O Mr. Crcuac, I show you Applicant's Exhibit 7.
n
t;

13 ! Is thic tha cier:U r.O n t c e n t r.i n i n c; the Chio EPA data that you

14 1 havo exw.ined?
t
4

15 } It IMr CroC00) fa0-
1

i 0 :e. Creuse at lune.; - I'::: sorry, atrike that.15 i
!

17 Mr. Crouse, Applicant's ExP t. bit 7 hears a stamp

!6 I on it, " rough draft." Ceuld you tell na if that is the
I

?

;9 stamp of Toledo Edison Company, er the stamp of the Chio EPA?

20 A It's the stcr.? cf the Ohio EPA.

21 O I SOG-

9.> Could you tell me when ycu obtained a copy of
.

?

,

this document?23

'

34, A Accroxinately tuo weeks aJo,.
--

O Mow, lir. Cr ucc I'm going to show you a document25
i

\

'

.

11
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1
ft
il

1 [* which ic a docw..ent that Dr. Sr.ornglces id:ntified this {wel 14
.

I. f'l rt.o r n i n g e.3 containing Gaio LFA cata for 1939. P270, and 1971.

I
3 (iiarding dccuneet .o dir.nc.sc Crcus a . )

~

4 Did ''cu cm.i..e thc c doctr.n:nt d';rina the luncheon |A

4

5 racocc?

G A Yes.

7 G Would yc1 to'.1 rs unctner ; hat :3 sctment has been -

.

0 . '1 icentiru:d as e n-.ac1 or n ret:h drn ..
.- . . .

i ,

-
ct

1 1:

>

9! A Thist docer:c.nt hac basa identifica ao a rough draft ;
e'|

i.

|'10 I in the cover lottar. -

1

11{ 0 '"ha cover letter ircra tiaca to .thom, sir?

!

12 A It is the cov7r letter to Mr. Ch'.rle.s M. Bolten, !

>

f13 Superintandent, Watcr Werks, CincinncP.i, Ghio, frcT. Dr. Ira

|~
14 trnitman. .

I

15 0 Who is Dr. Ira Whit =n?

16 A Dr. Tait.rian is the Directer of the Ohio Enviromtenth

1, al Protection A9encv.-

13 0 I SCO-

19 And have you examined the docuacnt attached to

20 that cover letter which in the 1969,1970 nr.d 1971 data?

1
A Yea, I have.o

22 Q And could ycu tell mc the differences, if any,
i

g between that docure.ent and Aoplicant's E::hibit Mucher 7?

A The docu.mcnt attached to the lotter to Mr. Charles24

25 | B lton hac a Table 5 in it, 'vhich ig titled * Graphic
.,,
!

ii
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a..

Presente. tion, Averayo Total Radiation c.nd Occirable Limit't4

!,_
wel 15- .

2
,l

for Orin%ing wacar."i

:1
o
'I '

Ct r Ennibit 7 dr.es not itava that table S. The3 '
I

4 ttdsla 3 in our s:dlibit 7 h n tabulated in it the 1972 date

5 en radiolceical rceasuran ento.
,1

-

t

6 1 Q Uou, specifienlly with respact te tabla 2, which
s

i

7il ia citad as a nourcs of sateric.1 Jor Pigurr 6.1 in the
6
.

8 .! Chio EPA radiatic;A nealth reportc , '.s diere any. diffc.rence
s

I
g i ba'c. mon the d.sta rcycr'.cd in h :ple...:nni.' s Exhibit nv2 der 7

4

'.l
*O j and t'io dc.conent th:it Dr. Starnginas furnist:cd, which cnly

I
.

! !

It J cevered the 196'3 thrcagh 1971 period?
1

.

12 A Uc, there is no difference in the data.'

<

'

13 ! C Sc Ocre 12 data in T-ble 3 for 1965, 1970, and

y j 1971, is th ,5 corrac :7

A That'a correct.
]15
- ,

16 j O And tha 1972 data appears in T& la 5 a.nd not in j

i'

I Table 3? !

11 t
t
i

18 | h Yon.
)

| 0 Thank vou.,9 -
a

MR. CHAP 2!OFF: Mr. Chairnen, I would move at this
.o0 e

p int thet Applicr.nt's Erdtibi'. 7 be received in evidence.
21

i CHAIPJGU FAFs'AZIDES : Any objactions?4.,. t
~

| P2. . DAVIG: LIone.'

,3,,

.

MR. BARohi: If I understand this correctly , thin.
-

is the suite decun.cnt except for a dif f erence. in tabia nturbersg

L
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I .
t a

vel 151 i as ou titat irrill ha c2fe ced by the Inte:venor after tre've !
I [

!,
,

2) ccnfarrnd and agrcad upcn -- I havo no cbjection, but it
i

3j| |
1

scena -

}1 I
i,

.$ .j CHAW'AH F.WAi'..T.DI3 : All right. I

y Mr. DGvia?

MR. DFIIS: Not te .-
J

3:
ti

yij RR. CHUM 0?F : Lat to juat clarify the. cbservati..n I
,

3 |
c f .% . 3cron.

i.
i9 Insof ar ca the 1909, 1970 and '.971'date are
t

'

s .

So concerned it ia pracisely th s .t. :. data, and.1:a have repro- |
'

p ] duced thin, and it cowr.c to me that it Sches care of both

!

12 l wh t ycu vore flering and t.: hat va would now propeze to
I
.I

13 jj ffer. han on cddition to that, houevar. 'r.hn 19 72 data ..

CHAI W.i; FA m.XID3S: All right. Hs: ring no !14
l

1, , !. cbjecticns, we'll 3dmit 1.t as Applicant's Exhibic 7.

s.
i (The do::crant entir. led. o- a.

"Radieletiical Health Report,37
i

|' surface and Groundwaters of82

Chio, I?69-1972," was receivedgg

in evidence as Applicant's20

Exhibit 7.)21

end #ti .i

!

a

24

25

.

!
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:

I Q Ncv, Mr. Charnaff, roforring to 9.a top curve
. 7

"B:jrb 2! cn rigure 6.1, which is labeled '' Total Dota Activity 2n

b
31; Drdd.ing Water Dian) 19'io," could.you toll na what this top

11
tI curte purports to roprocent?

E A Gir. Cronco.) The curva e.ppears to r.3present

6 total bota activity atowing the ma :inum beta activity of;

7 ccmpics tr.han at ain specifi: locations duri.ng 1970 in

0 k drinking water.

*

9 , O Do the dcta points for that curie on Dr.
1 .

10 Sternglaco' fEigurc 6.1 corractly reficct the data in Table 3

11 of the Ohio EPA Rapart, new tormed Applicant's Exhibit Mc. 7?

12. A Mo, the datn points and their dor.cription en

is i rigura 6.1 misraprocant and errensoucly preront the data in
|

14 ':'chls 3 cf th3 Chio EPA repcra,

15 Q what do you esa.n, Mr. crousa, by ''ninrepresent?"

16 A Dr. Sternglace called tha tcp cu: vo " Total Beta I

17 Activity in Drinking Water (Mm:) 1970''. In fact, these data

iS pointo ucken 2 rom Table 3 cf the Ohio EPA Radiological Hecith<

19 Rcport, arc the activity in curface watsr.

F.0 Dy " surface wn:cr* I rean untreated lake vator.

21 g Thero are no drinking water r.sasurements reficcted in the

22 Mited chio EPA report.

23 Q No .7, Mr. Crouse, you said the data points also

24 arronocusly reflect the data in the Ohio EPA Roport in

25 Table 3. Uculd you plasco explain that, cir?

_ _ - .
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! 255
t
!

jrb2 1|| A Table 2 in the Ohio 3??A report is titled
I

7. l
i.

'1:cnimum ?nnual Values for Each IIcasured ?adioactive
$

3 Paracet.ar, Picecurias Per !. iter." I cr,phaalze cach.
I

1

4 '1l Thic t.?blo cotc forth che highcac r2n.orted fraction.
.

-

: ;

o< or unc :anded cad dissolead alph.*. c.nd bett activity camr.21ea ..
Iil

Gf ne auure': ente . As the neard undoubtedly kncue, water ca:aplen
d
.

7| are cuctcm,1rily r.nsly:.cd' for radioactivity by separating
i.

|
6 : ucporded er inacl210 c.ateriala from the dicecl'ted or 1

i
i
!

9| solicle fraction. "ach frr.ction ir mnnstred caparately. |

|
10 ! This procedura la enpleined on pcge 2 of the Ohio

I

il l'PA Report,

i
12 1. Dr. Sternglace,cn...:.crantly icnoring tho standardp

I
.

is P practics und the he;tt of the Ohio CPA reperc, urcugly added
! :
1 i

14 '
'

the raculta of the tuc raported tracticnc togethe.r, r.no

15 plotted their .im s, even though they reprcs.4nt fracticns of

15 different smples.

17 This is why, in Tc.ble 3 of the E?A Repen , the j

+o total beta --en I

19 Q Ercuse me.

20 You are returning now to Table 3 of tho EPA Report

21 for the Year 1970, 2M. Crc';.se?

22 A Yes.

23 0 night.

24 A I will go on.

.x This its Lhv. in Tahic 3 of the EPA Report r the
.

1
2
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' |l

1 f Octal b ec activity vclu+ in gsnarally lace than the sun ofjrb3

2
I its cuapended and dicaolvo.1 in.ctions; in it.',ct , the data

il
3 jf reported undar tho to 0.1 beta activity colt :n in Table 3, jl

b !
I4I in net the nt'n of tha reported ncaimt n suapenQid and

'

5[1 dissol;cd fraci:icus, bnt in the report of the .m.nples contain--
t

..

l'
6 j, ing the naxista cardincd cc.spcnded and dinscived beta

.j.
l

7 weamircm nte.

3 cnly nhor, bcth of '2a :n:-:i:un1 frnctionn occur '

i

1.

'
s! cu the canc erzgic would their :::ns equ 1 the total vnlua I

I :
$'
I510 shotm en Tchlc 0. I havo versonallv rcnicvnd the Ohio -

s. -
|

1i ( Papart:Mnt of E2alth ::an'21y reporta , 'O.eca chev, for
i
h

12 8 . instanco, th .t at Tolado the nc?.imua cuspan9. d bota value
i
i

13| occu;; rod on B.'cy 5,- 19'/0; while the r.u:;ieun dissolvad bsta

l'
14 ' valga oc vend en October 1.,1970,

15 At Fort Clinten, the suspmdad r2xiang.1 van ca

16 Novechar 15, and th3 diraclvad :u:ci:.atra vac on ticrch 16.

., Thic n mc pattern holds for all other data pointo.

16 except Huron, Ohio. At Huron, Ohio, the maximum suspended I

19 and dissolved beta accivities both occurrod on the name cample

20 Chich was tchen on October 16, 1970

21 Q Is the curve on Figurc 5.1 labelad "!Luinum

22 AlpP.a Act.ivit.y b 1lator Muspended)' -- that is, the lover

23 curva on 6.1 -- correct?

A This curvo is correct. But, of course, as notedm
s. ,

g on Figure G.1, it la enly the suspended frcenica that is

t
I
|

11 |
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I|)
picttad. If tha totc1 activity truld have been cbtained

jrb4
\2," an plotted in a cimilar mcnno.:: cc Dr. Sternglass did with

. . '

3 h( respect to the tcp curva en tho beta acr.ivity, the cha7e of

)
4 i the curva UOuld hava baan vcatly diff2 rent than shown.

5 Q What vould the chapa of tha curve have bcon?

6 !. The curve smuld show a :nxf ata au Port Clinten,

7 chic, and would shou c niaim m at Tolado, and level line for i

8l' the fcur other 1cca':icus,

c ! But, again, I rmst point out, thin vould be j

10 plcuting selected data ac Or. Starnglast boa done, by cuaming

11 Evo '. animm valesa for cach 1ccation, sven though they do not
,

12 nacascarily occur on th<e ::cre.a sc:glo

13 I .could also point cut that this curio, again,

14 raprcosnes alpha accivin:/ in rau untreated laka uc.t.or, and,

1

15 not drinhing tmter; rnd thereforc, cancat be compared with

ic drinking water s=pice.

77 Q HOV Mr. Crotr.e, thers in a point en that

gg Pigure 5.1 entitled " Toledo 19*i3 3 eta Activity Iavel." In

tg that figure or point correct?

20 A You. This valus is a correct representation of

21 the first quarter of 1973 nvorage neccurencnts in drinking'

22 vater at Toledo.

23 In our Davis-Oosco Preoperational Envircrmental-

24 Radiologicci Monitoring Program, Applicant *s Fa:hibits 5-A
,

I

! and 5-3, this is the icwast cvarage value for drinking water25
1
1

I

|
l

<b

- - __. . .
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350 (

jrbs i j that we have racerdud-
,

.

.

2, Valuas c TcLab 202 uwe thir:1 quarter and fourth j
a. !
.

0 I cuc.rtar of 1272 ware high ;. .In additice., the valusc in
I

r>
-1 Il drin<.ing vatnr ct Fort Clinta: cr.d Sandu ky industrial park

5 for the ficct quarhar of 1973 u n 1 ppro:<ias.tely 50 porcant

G highnr th?.n '2 clado.,

|

7 0 :Ir. Crouse, daan trent d drinking i.v.tcr ahou 1cuar

C l levels of bata cchivity thr. wir: rented wattr?
I; .

e

C ..n.
|

* soag

10 Me,at of the activity in . lake watcr results frc::

11 'l bete. cetivity. '2his bota tctivity ic d.ictr$ buted batween
*

!,

i
12 ' - sucp:ndid mid diur2alvad c.anct icic in the uater.

13 '; The unter trea,.s. cat prccccc rar.cvos escantially

1
14 [ 411 of the suspendcd macarial, and son.. of the dissolved

?

15 natarial thrsugh tha proces cf cis.riticatica and softoning.

i' Thus, as s result of the tro.at=ene precos rer.cving a najor1G

17 porticn of any radioactive maborial 1:trolvad in raw water,
a
it

13 the treated water contains much icwec levels of bata activity.

19 In fact, drinking water normally cor.tnins culy i! rom one-third

20 ! to one-half the activity that i.culd be prece.nt in untreated
.

-

i

21 lake water.'

i
:

22 | Q In addition to tha mislahaling, then, of the beta
t

4

i
u"3 i activity data plotted in the top curre on Figurc 6.1 and

I

24 the erroneous adding togethar of ma,:imun fractions of suspe".ded

23 ( and dissolmd bata activity in diffrent sa::.ples, and the
g

1 1

I

.i
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i

f

'l !q! selected clutting of c:.1r 'uccanded nlph, activity in ordar.

irb5 - -

2 l to crriva at a curv.e p.?.ralloling thu beta c.ctivity, is there

,

30 eny othcr cc,rrunt *.cc '.zould like tc mke with resoect to tho
i

..

4 Jo-called "Hata J.chivity in Drinking Isatsr* curve fer 1970

5 in Figurc 5.17

s| A 'los.

1

7| Chora are twa :dditional c a 12nts I would lika to
i

8 [| nah-: : First, haced upon ny a:.:rina'icn of the Chic
.u

9 D:parca:nt of in:alth c.2nel rc.. :ts, it is clear than the

10 unim.n annuni valuca lichac n '6ble 3 are aurima reported

I
11 1,

at cach si:::pling etchien at various times during the year.
'

l

i Thero is no chrono 1cgical ralation.: hip among the ra;:ortedin
i
s
l value; en Tcbic 3.

t. o
4

] 'ihus , Orc of tha data reflecta 'sciples taken in
14 : I

.

i

15 Janunr1 1970 and ccn ac late cn eerly 1:cvem' cr 1970.

I
6 Socond, even if thera vao anY nossibilit'' to- -.

aum ing the naximum fractican of different carplac, and to,7

l relating senples coll 20ted at dif% rent ti=aa, I have used9g

39 the Sternglass methodolcgy and made si:nilar plots of beta

activity for 1969 and 19 /1, and comared the';e curves with20

thcae beta cctivity cur' ras for 1970 plotted on Dr. Sternglaas',ut

22 Figure 6.1.
#

|
The 1969 and 1971 curvan show no peaking ing

the Sandusky-Suren cres.2 ,,

| 0 nave you a copy of the plot for 1969 and 1971,3
I

h
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jrb7 1I the other t.co yacra tr.enticacd in Dr. Sbar.sglaca' testi:ceny,

?. - but r.ot plcited on Figu'cr; 5.1?
I

.3 ' A Ye.; .

r .v chart cer ccr.2n al.'. thrac ./ ears . 14 e

;

5
.

(I'r. Charnoff dictributing doncr. ants )
.

|
61 ! E5. . C:!.U liC Z ': !!r , Ch.lirana, I would ask to be I

7 Eurh'.ad a chart antiticd %'igt a 1,'' it ch0W relative t !

8 air mil?.c 53r02 Ur.ndu&.y 1:ct radica::tivity in surfaco water. j
{ t

'
9| It is capcicned "Mazinua h ta.Jctivity in Laha Erie Nater,

QLOlil)
10 F2.- :~rf of Mtnimer Scopsnded and Mrciu : Diccolvad Fractions."

11 I ha'/c had that n:lched as Ppplicant's D:hibit

12 Mo. C.

13 (the document referrari to,

!

14 "Maxiv.cn Beta Actirity in Lake
"

;

1:riu Unter , Sur.'nnry of Ma:cimu:213 )

10 Sacpanded cnd Maximum Dissolved

17 Fractions , " uns :aarhed Igplicant't

I

Cxhibit No. 3 for identification.)!xr.xxxxx 13

tg BY MR. CHFJ1NO?F:

20| 0 Mr. crom e, is thin th:2 curva you ucre juct

21 referring to?

.e u A (Mr. Crousc.) Yea, it is.o

MR. C19.IGOFF: I would cove that Applicant's'

Exhibit No. C ha received in evidence, Mr. Chaircan.24 ,

| OnJJRMJul FAR'EIDSS: Any objectienc?:3

i
I

|



861
Im aa

i[e f O . 7:A n G I.- nil, cubject to our creac-

if ,

2ij c:temination, thorc in no chjachien sh this tk:a.
t.

3ha MP. , DA'rIS : No ob3ects.cn.,

I

I
4 CUAIPl-!M PnAMTJGGfi: It vill he recnived.

S (The docanent raft:rred to,

6 previously mxhed Applicant's

e.nhibit a for idantification,ig '

,

a

:c:xx. ec 8 une received in evidence.)v

9h Tl UR. CHAE!GM':

10 Q In this ocnt'.actimt, Mr. Cronce, I wauld like to

ti refer you to pagn 2 of Dr. Sternglass' testimony cuhmitted j

12 j ,

for Contentien 7 and no 7 ic;entified as Intervanor's E:chibit

.

13 | 10 4 .

14 on pr.ga 2, in thn r iddle paragraph the final

15 sentonce there 3:ntes, 'Thus, yaar by year Toledo and

16 Cleveland radicactivuy declineti and rose tcpther */ith the

17 Pltud:cok cctivity a2 shown icr ths yter 1970 in Figure G.l."

g3 Now, dcas Applicant's Exhibit 3, which has just

19 boon recalved in evidwics, Mr. Crouco, conf!.m or diopute this

20 statoment?

21 .'A (Mr. Cronao.) It in clear from applicant'c

b
22 1'' t-that, indood, in 1971 Toledo cad Cleveland data

,3 using the Sternglass method of adding maximum dissolved beta,,

activity and ma::imun auspended hetc activity, incrensod,2,3

whilo Sandusky and Huron declined. In fact, I have25

;l
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;

jrb9 1h orcnined Chic DepcRunt ci Ecalth data for 1961 through
i !

,l '

i
1972, and that Ecpartment's ncnthly mc: ircian total activity*-

.!
. 1,

d/ show no pr.htern of incratscc cr decreanec in Toledo or .

Il
,y

j Cleveland racticactivity, with Sandusky and ;Iuren increases~

D |i..

and decronnen.+
,

l-

6j g 31 . Crousa, in your rovicw of the Ch,lo EPA data, ,

|r
7' and other data concerning thn F1tutreck reactor facility., |

3

0 have you fousd cay unusually high relenaan of radioactivity
J
'

9 reported ircm Plumbrook in 1970; and in this connection, I
.

10 ' nctu that Dr. Gternginsa, on page 1 of Intervenor'c Exhibit

11 10-A raport2d that a large release took place in 1970 from

12 the Sandusky reactor.

13
[ A Eo. -

14 The rapert of reactor cparations for the NASA
i

15 Plunbrook reactor det- not indicata that a large release tcok

16 place in 1970, or 1969y or 1971, for that mattar.

17 j I assume that Dr. Stornglaris cans to a conclusion
i

10 that there was a large release becausa one cingle sample of

19 water tchen frcm the Plumbrook streca by the Ohio Department

20 of IIcalth in 1970 indicated a specific activity of 2,889

21 picecurica per liter of total beta activity from both cuspendsa

22 solids and dissolved solids. There is no infor:aation on

23 stream flow at the tirce the crople was taken, and as a result

24 no cencluaicn on total activity discharged from the Plumbrook

25 reactor can he inferred.,

R
i,

J|

l I
- t

I
;

-- -
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,.

i* It is intare. sting to ncte that Ob percent of this
,

)i total activity is frcm ses unded calids. This fraction of2
jrbl0 !

3] tote 1 activity of suspended aclide is well abova the
h

4|1 fraction of auspendad relids focad in any other 1970 samples,1

5 It it. also intr.rcsting that the cer.ples taken

6 at the same location ac chcun on the monthly reports in tha
y

7-.} ncnths innsdictcly preceding cnd fc11cwing the larga reported

E figure were orders of magnitude lower.

9 Q No.7, evGn though you have stats.d tht.'.t a largs
,

10 release -- the tsrm nsed by Dr. Sternglacc ca.nnot be inferred
i

1i j from this cno canple anavning,. however, tlwc it dous indicate
i

'

l
12 ( that such a large releeso occw red, what is its significanco

13 to the data plottcf in Fie,!urc 6.1, Inte: Ianor's Enhibit 10-A,

14 ]! by Dr. Sternglass?
15

'

A Noaa.

1

16 t The 13.rge reading of 2,GC9 picocuries por liter
.

;7
.

was cbtained f: cm a carple taken on Nevsbor 19, 1970.
I

13 Tablo 3, as I have caid previously, lists the maximum total

19 beta activity surplas rAcorded in 1970, and maxirta

7.0 suspended beta activity fractions recorded, and the maximum

21 dissolved beta Ectivity fractions; all of the maximum total
i

22 beta activity samplos recorded for the six locations plotted

'

23 in Figuro G.1 were taken prior to November 1970.

24 g All of the maximum dissolved activity frcctions

1
'

j were also taken prior to Neverber 19, 1970. The manimum23
;

|
:.;

-
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.,
f

*
Q aucpsnded calid beta netivity that is recorded for the sin

*
.

jrbil ?.
Icenciens plohead in Figura 6.1, fiva 'wre frca capplas prior |

1
..
i,

3
L.! to :;cvaaber c.:i, 1970; the cixt$ was ta.7:en en that day in !

i il
"i the S.mdushy intaka unter, and the value re.ccrdad was 10.

,.

"
; picoeuries pur liter.
:

}' Thus, the data plotted in Pigure 6.1 esnentially
c
"

?

7 reficcts &cc unich preccdad the so-called 'le.rge relecaa"

r' c::. .d. o v e m b e r 9 , .,. e-.,0 .!. . /
.

.

9 i 0 Ca page 2 cf Dr. Sterngiser.) teatimony, he states,
I

to l and I qv.cte - thic ic paqs * of Edlibit 10- A -- "i'ho
E

il un.wir.'.ru levele ner.r 3anducky cnd Hurca of 30 picocurie per

IE j liter beta activity suf -- and I don't undaratand that word
i
I

f3 I there - "2re thereforc 15 tims na large ac cccur frum
I
i

14 i| neraal, nc~ cur?.1 activity, and fallout, for a letal of 1.500
h

~

15| porcent of norm?.1 after dilutien by =cra than 1,000 times
i.
"1

IS I as taken place."
:

17 Would you co'.zacnt en th_n : onclusien?

18 : } A on page 2 of Dr. Sternglass' testimony. Dr.

10 Sternglass has -- cucuco =c -- Dr. Sternglass has cccpared
9

i

20 i r. :nuximum valua of 30 picocurie:: per liter of be:a activity
1

21 in raw lake water, which cccurred at Huron on October 16,

22 # 1970, Seith tha average value oi? 2 picoctrias per liter in
t

23 treated, Toledo drinking water for the first quarter of

24 1973.

25 Such a comparison is meaningless.
:
i

e
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|jrb12 9 g g y,, in Dr. Steraglas:' nz::t ceni:ence on page 2,

,

3,
4

1
2' D hibit 10 A, he ctaten, ' Sir.ilarly the pens of four picucurieu

1*
i!

5 por liter ic. Outpon'2cd alpha urivity is coma 20 tirass

4 or 2,.000 parcon.: the nor: 1 alphn accivity in Lche Erie." |2

5
,

Would you cercz.nant en thin ob;ervatim?

6, A Dr. Sternfilcac ' *nultiple ci' 20 is apparently

7 I derived frori hic cc.Ipariser of the four pic: curies per liter
1

8 of ducpended alpha catirity n :tir:a value with the Diotaat !

"ep".rt of a qur.rterly avera.30 valuo of 0.2 picccurier pern
l

10 litar, reported in Dr. Sternglasn' inmediatcly preceding

11 paragraph.

l':

72[ The Bictact report lo of alpha sativity in

13 dri: ding vster, :md cannot be cononcad with suspended

14 i ac*.::.'.-ity in tmtreated uctor .
,

i

15 ) "LTilarl7r a comparison of a qua.rtur aterage value

| N (LLL)
;c with e. cingle nazimun unr:ple W, is invalid. ::or is it

17 eccurate of Dr. Sterngl2c3 ho dtcrtet3rir.e the Toledo'

18 drinking water concentratien aa equivaient to the norrani
i

19 alpha activity in Laka Erie.

20 Q Now, Mr. Crorce, in Dr. Sternglacs' tastimony

3 on done rates in E::hibit 10-A, he uses data on9

22 thezmal leaineccent desimetry frca the Davic-Bessa preopera-

23 ticnal enviromiental-radiclcgical monitoring program.

24 Would you erplain what thermni 1minoscent dosi-

metrv in?:o: -
,

I
ia

1
1
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i A Tnermal luminiscent doaireters ve cen=only refer
.

b 13 1,
E ;I to as "TLD'c*. These docimeters era vury trail chips of

,1

4

3 ) crystalline lithini fluorida activausd with manganoso. Thace

4I chipc are about the nico of c scAp flake.

5 Lithire,fluorida is a natcrial that has tho
|

5
0 chility to abacrh and store energy from ionizing radiatic.2,

7 and release this energv as light in the visible or nonr-
'

8
-

visible region of the spactrum when the material is heated.i
!

I
.

-

9 Uhen a TLD chip is atrcck by a gana protcn, electrons ara

| excitud to higher energy level:: in the cryntal. When theio

11 TLD is road, it in placed in a TLD ''rcaderd or the chip ic

12 heatsd, and on heating the encited electron returns to its

13 j ground stata and enita light.
l

14 1
The light given off in prcportional to the amount

i
II

of gartaa radiation that the chip had absorbed.'

15

0 Is this a gcod metho<i of measurir.g radiation
|16

1
levcis, ambient radiation icvsls?17

33 A Yne state of the art for acasaring achient

radiction levels has shown that TLD's cre more reliableje

20 than the previously-used film badgos. Ccuscquently, TLD'c'

have becomo the accepted nothod for acasuring ambient2;

f
radiation levels.22

23 Q Ara there any problona accociated with TL3's?

A Radiction lavain in the enviremusnt currently are
24

quite low a.nd are approaching the limit of uensitivity of the25
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t

jrb 14 3 739.e. The TLD chips are cubject to fading or losing
\ I

2 h olact.rono uhen they are in the field for long periods oC

3 i time. Also the chipc, en with film dosimet2.~f, are subject
i
.

;I to cx.n.osure ia shio:c.cnt or trar.arortation between the site4 - -

5 L and the centractor's location where they are read.,

!
l To offset this prchlan va una monthly, quarterly,6 i
t
i

7 j and tnnual TLD'c; bOccuco the TLO chips tend to f0.de with
y

G i tima, ve feel that the r.onthly TLD is grchably our beat

indicatica of actual radird.icn lavnin in tha cinvircnment.0
,

10 || While wo would arpcot the.t the swt af the th12e individual
'

l
I months should be nearly r.he n me as what -ma quarterly i;y

12 TLD chips read, due to fading na rjancrally abnerve that

quartorly chips are slightly levar than the cu.n of the threa13 i

14 individual conths,

15 i
This fading phencr.;ena has bea'. cuglained by

h (f}_;M' LWY1LMC1./ '''

J. R. Canaron in his Ecok, % nrac. u.....w v.nt Dosimctry."
;.3

:

G On nago 5 of Dr. Sternglasn * testinony in D:hibitI

-
-

1 ,.

13
10-A, in Item 1, Dr. Sternglaca ctates, and I quote, "Both

for the pericdc July to Ecccmber 1972 and January to Marchgg

1973, the highest doce r mdinep: out of the 12 sites listed {
20 ,

o: urred nearest tha P1.sbrook reactor, namely for locacica
21

.v.u
T-24, just west of Sandusky."> -

d
Is that statemcat true, Mr. Crcucc?

23
I

}
y ' A If one lcoks at only thu quartcIly TLD vcluca

I this would bc true, 1:ov.:cvar, ths quarterly TLD value is
u5,,

|
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I

jrbl5 1{ based on just that: a cingle valuo.
|

2 [ Dr. Sternglai::s has complet21y neglected all of

3 the irdividual r.cnthi c data that were collected and ucro,

4 availabic to him in the 31otest reporta.

5 -Q Excuse ma -- Bictest F.cports are Applicant's

6 Exhibit 5-A and 5-3?

7] A Yea, cir.

8 Q Go ahead, cir.

s A If we lock at Tchla 16 Of thc Biotcat Report

10 for July to Decc:nher 1972 pericd, we can see the total of

11 the monthly TLD values for Station T-24 gives a 102-day

calculated cupoetra of 23.4 nillirens. Elevan of the 1612 e

13 t
monitoring 1ccanicas have onposure levels in excess of this

14 T-24 level.

15 I; In Table 16 of tha Jcnuary to March 1973 Biotest
t
i

16 Report, the statien T-24 total enpo:scra for the three months

17 q in razorded at 17.9 milliroz.4.s. During this time period, six
f

I
93 < other monitoring sites uera above this value.

19 ' Thus, be. sed on all the data in the Biotent Reports

20 it cannot he concluded that Section T-24 had the highes:
[L

) expecure icvels of all 19 cites.21

22 Q Assuming, Mr. Cronce, that there ucc no error in
;
.

23 the quarterly TLD values, is there any relationship uhich,

i

I24 can be rincenchly inferred between dischargcc from Plumbrook
l
:

25 : and the fact that the quarterly TLD values obtained at the
1
1
%
|1

!

!
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i

I|1 Sanduchy location, T-2.i, vere higher than the averaga
jrb 1G !;

2'| of the e :pcaures at the other TLO Iccationa?

3 A Ho..;
.: i: '

.

14|| First, it chould be noted that the T-24 quarterly
!
4

5,j values were the Icst quarter of 1972, and ':h2 first quartar
I

1;|6 of 1973, are uithin two ot.udard deviations cf the average
f
4

7 | cf the exposures at the other TLD locationa.
-| 1

0
'

Marc significant, houc7ar, in the total lack of |

0 any pattern showing a declining lovel of anoosure frcm the

10 T-23 location or frc;r, the Plinnbroc@. reactor. In fact, thero

11 thout a half-dozen other locations with quet arly TI.D values,

I

12 | cimilar to the value read at 7.ccation T- 24, and they are

13 rando:nly lociated near TLD Locations chowing averaga or

14 less than averaga c:tpocu.re leve.! ,
I
'

t!i Indeed, come of the higher values are further

is away frca Sandusky than the lowar vs.luca obtained at TLD

17 7.ccr.uions closer to the Plunbrcch f?cAlity. The fact is,

18 that TLD values for the roarens which I have stated before,

19 are not precise instruuents intended to chew actual exposure

20 levels. They aro useful to shou trends of radiation levels

21 over time when enough dnta points are obtained. And that is

22 all.
,

k. 23- (Mr. Chernoff distributing doctnunts.)

24 3Y MR. CHAENOFF:

| 25 0 Mr. crouso., has colado Ediron has prepared for it

i

1

1 i
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1 .t chart or a ficure sho:iina the TLD doui:teter readin a inus
' ,

'
I2 nillirens per month ..'cr 1973 -- cr August-naccr.,har '72 and3rb 17

3 for the first sin months cd ~;1"3?

4 A Yes.
I*

l !C. CHA%!OFF: I hero provided the parties andS '

6
'

the Esporter witi'. Applicent' n Exhibit No. 9, it . Chairman.'

7 av .rm. . . t.m. _m. .C,.v. ,:.,
i s

.

8 Q Dcas the chcrt of thone F.onthly 7 endings dppear

9 in Applicant's Fshibit 21o. 9, Mr. Crousa?
,

i

10 A (Mr. Crouss.) Yec.

;f RR. CFJJd!O??: I 1:ould move that Applicant's

12 Exhibit. No. 9 b3 received in evidence, Mr. Chairran,

13 CHAIIOU21 F?2JIIGIDFIJ: an'y cbjection, Mr. Baron?

14 MR. BARON: I am assu;!ing -- that's the question.

15 Whac's the 1ccation? Uhat plant? What geogrsphic reference.

16 BY MR. CHAIu!C'IF:
!

17 Q Iir. Crouse, does tb.a chart shew the locations

where TLD raadings were chtained?13 ;

I
. o. A (Mr. Crouze.) Yes. The locations are numberedi

20 T-1 through T-27,

ME. SARON: Unich plant --21

MR. CHARNCFF; Uhich olent? I: think we're on1'1e a-

2.3 talking about Davis-Eanea, Mr. Ba.ren.

24 BY MR. CHARNOFF:

25 O Was the tenthly TLD readings conducted by
,

|

|

,1
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i

jrbl8 1 :: Biotost for Toledo at the Davin-Besse location for the
I

<

p. | preoperational tenitoring p.cogrza, Iir. Crouse?
I
i

3[ A Yes, it io.
i

3

|
,

l'

4|| HR. CHAmiCFF: I'm corry, I think there is a
.

*

!
5 L|

*

ruling pcnding. !

|

6 CHAIEMAN FIG 1EIDES: Any objecticns, Mr. Eeron?
.

7e MR. BAECH: No.
t
i

O CHAIPJWI FAPlO.KICES: Mr. Davis?
t

9 MR. DAVIS: No. |

10 CD.IP117d FAF2'Xf.IDE3 : F.scaived.

11 )The dccumcat referred to,
f

Thermoltrainescaat Docir:ctor12 ,

13 neadings, m me. rhod Applicant's
,

14 E :hibit No. 9 for identifica tion,

15 and van received in evidancs.nxxu

16 DY MR. CHAP 2;CFF:

0 Cn page $ of Dr. Sternglast' testimony,;7

18 Intervenor's Enhibit 10-A, in paragraph number 3, Dr.

39 Sternglass refers to a charp drop in absclute background

donc ratas for 1972 to 1973.20

What significance, if any, do you infer frcm21

the alleged sharp drop in absolute background dose rates,2.

##C" 1972 DC 1373723'

A (Mr. Crouse.) Well, it must be pointed out thatg

Dr. Sternglass' allegation of a shcrp drop in background
25

.
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1| exposure levels frem 1972 to 1973 is again based on hic1

h Ijrbl9 t
1

'( cole concidaration at the single, quarterly readings in 1972 g

3 and 1973. The monhhly TLD valtas do not shou any cuch
,

4 sharp drop. Applicant's Subibit S sats forth the TLD monthly

5 readings and shous thara was no ncticeable drop from 1972

6 to 1973,

7 The conthly TLD figures nra cet forth in Table
,

8 16 of tha 3ictout Paport, and had Dr. Steruglassg

!

9[ considerad such data, he vould .on have me.de his allegation of
4

1

10 i a chcrp drep.

11 The fact is that the quarterly TLD values for the .

12 lact quartor of 1972 set forth in Table 17 of the Biotest

13 Report cre sucpect, partly becauco they did not appaar to
,

fada when ecmpared with the reathly TLD values ( More |14

15 important, as reflected in Table 15 the Se,9tember and

!

16 October 1972 monthly readings wara found to be unreliablo '

17 because they and the cacccupanying in--transit ccuerol TLD's

18 were apparently e:: posed to a radioactive source in transit.

19 The last quarter of 1972 quarterly TLD's ucro shipped with

20 the October 1972 TLD's, and undoubtedly also were exponed
.

i

END 21 in transit.,

Linda fis
22

\ 23 [ .,
. .

! /

24

?.5
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#3 y Q Mr. Crcusa, you compared the changes in the
'

ini -
'

2 TLD valu?s at Station T-24 ct Sandusky T-;ith these at Sts. tion

?

<- | I T-9 unich Dr. Sternglaas observed en page 5 of Intervenc 'a
J

1

Exhibit 10A, was upwind from Sendusky, and uhat have you4

found?g.
. . ~ .

A (Mr. Crcusa,; To the extent thct T-9 can be-
c

|
'

viewed as a control TLD which wculd he in5cpendent of they ;

Plumbrook activity, it ic interesting that reneur c.cnts ateo

9 -

T-9 and T-24 tended to change tcgether.

@ - kk
That in, low valuas at W' and 9-ie4- cccurred

10
,

I simnitaneously nnd high values ocav red nia.nltaneously.g
.
i Indeed, in ac 19 instancac changes at T-9 on a percentage

. . ,

;m

I
1 basis exceodsd changes at T-24. Suronyly suggesting that

,Si

the Plumbrock reactor releases had no noticeable chance on |14 1
'

"# # *

15

ya e, an, F6. Crouse, Miat
16

Dr. Sternglanc's conclusions arcun only from the single
7

r

quarterly TLD values including the sucpcet last quarter of'

1972 TLD have no foundation when all the data is considered?g

A Yes, it denonctrates thac saloction of scria
40,

data and failure to consider other avcilchle data can lead,

to faulty conclusions.

t O Thank vou.n
=

! Dr. Goldman, Dr 5tornglans provided testimony

in support of Intervenor's Contentionc 5 and 7 which led to

1

4

t
-- - --
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I
in2 1

'

.the formulation of Ccutention 9 by the Daard concerning
,

I$

E !! the technical or technological ability to pladict environmental
l

3j dose contributiena from nucicar plant discharges. The basis
,1
.
I

4i for this conce::n arece larg ly fren allegations made by
1I

P.
.

5| Dr. Sterngla.2s in connection with the Plumbrook reactor and
3

la
3 ,il the Shino.inut. ort po, tor station.. -

!

7h unve you n::amincd D:. . Sternginse 's testinony in
h,

GI Intervonor's Znhibits 10s. F.d 103 r.s it rolabes to discharges

9; frco and enviretc.antcl radiation measure:aents in the vicinity
11

(L
'

10 of the Shippingport plant?

11 I. (Dr. Gol& nan. ) Yet, I have.
I

12 | Dr. Sternglass'a testimony basically consists of
:
4

13 !ppandi:t G-2 ontiblad " Significance of Radir.tica Monitoring.

14 Results for t::2 Shippingr.crt Nuclear Rocctor,' dated January

g5 21, 1973 and 7.ppendix 7-1 catitled "Rndicactive Wacte

16 Discharges from 3hippingport Nuclear Pruer Station and

17 Chang (: in Cancer Mortality," det3d May 8, 1973.

18 In those documents Dr. 5:arnglass references

19 NUS reports covering the period of 1971 and the first quarter

20 of 1972 derived from the Envircumental Monitoring Program
|
|

2; conducted on hehalf of Ducuesne Light Company for the Scaver

Vallev nuclear cover olant.
. - - s

23 O Dr. Goldman, in Appendix 6-2 to Intervencr's

g4 Exhibit 10A, I'm referring to the January 21, 1973 paper by

E5 Dr. Sternglass entitled "The Significance of Radiation
1

.
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|1
In3 1 | Monitoring Reculta for the Shippingpert Nuclear Reactor,*

1
.

?c Dr. !?ternglana mai:ec a nwaar ci fir.dincjs based on the

reported environnantal de.ta which l'a relatcc to operaticas at f3 4

4 the Shippingport power station. Hare you enunined these?

I
5 A Yns.

Sj O 7. refer you to paga 2 of Appendix G- 2 which is

7 entitisd "?rincion1 Findingc."
t

8 I hava ar.rkad and handed to 'he Reporter Applicant-'cc

9 Exhibit No.10," Table 1 Strontitus-90 in Sail '1r71."

10 ('yce document referred to,

11 " Table 1 Strontituc-90 in

12 Soil 1971" uct rc.cracd

13 1 Applicant's Exhibit No. 10
i

xxxxx 14 EY MR. OmacF'/ : ior identification.)

15 Q Dr. GoldAnn, did you have thic table prepared?L

16 A (Dr. Goldian. ) '?es , I did.
q

;7 Q Cculd you tell :ne brisfly Uhat the tablo

18 precents?

10 A The tabic presents a curmary of 16 soil samples

20 which were originally raeccured in 1971 from the vi=inity of the.

21 Shippingport cita and which were raported in the references
,

e

I
noted in the footnote to tha table, c.nd it records reanalysisn.2n

.e.a of these samples within tha last c.onth or two b>" cur laborator)-

u and by the Envircraental Protection Agency, Eastern

Environmental Radiological Laboratory in Montgomery and by25 ,

I

r
h



y .

t

! 876'

1';
.,

In4 i the Health and Safety Lab 2h letzt in ;. preliminary fashion,

2 i') to dats, of the e.50. 1.na the ruculte of 0.11 thesa enalysea
|'

,

v L.._, .,,...s.,.m..., :1 +.,.4. 4 . a... . . - .o .. ... u o p r .,. c .: . , u....g.. . ,
. .

-..
.

..

I '

.

4 !- MR. CEW M07: Mr. Chc.irmnn, I acve that |
;. |

5 Applicant's 72chibit No. 10 be rscei.ved in evidence.

6h O!mIPE! ??J?lI7C'.ID2S : Anv objcction, Mc. Baren?
i

'l

7 MR. DhECli: No e.r.,j accion.
|

G ! M AZRICUi FARF. HIDES: iir. Davic's
.

I

9 iC. . DAVIS- Mc objection.-

10 CHAI M R FAIE.IIDZ3: It r.ill be so roccivad.. I

11
(Tha clocuatant teferred to,

t
i

12 "Trile 1 Strontivs-90 in
I t

t
|!
i

13j Soil 1971, huretofore marked

'I
14 , App'icant's Rhibit No. 10

L

r r,.or ident.t:1 cation, was
. . . .

15

received in evidence.)16

37 r"- mp". m" me . -
17

- ' > -- - ~---

tg Q Well, I vonld refer you ac.u, Dr. Goldman, if

10 you don't raind again, to page 2 of App.andix 6-2 of Intervenor':

20
.

I specifically refer you to Dr. Sternglanc'sExhibit 10A,

i

l, Principal Finding Ma. 1 inich reade. 'Tha accatred levels ofofo

strontium-90 in the 3011 decru. sed witit distance t. cay from22

the plant in all directions at their peak in the spr.ing and23

su:=ner of 1971 when stronticra-90 in the 1ccal milk alco.y ,

-, ;

attained its oank values."
5c '

.,
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<

in5 1 IMye you e.ny com.snt on this finding,'

E .) Dr. Goldman?
t

3I A (Dr. Gold:nn. ) Y a.s , r.n Dr. Starnglass indicsted
I
il

4[ that with respect to strcnti m-90 in coil, tho Icensurcd levels'
}

S decreased with distanca in 7.11 direccicus: this conclusica
I

G .]
is reached by selecting data frci the spring and sunrar ,

|L
I

7 :ap les only and by ignoring the h il and W.nta'r aanplos in

8 the same reportu.
t

Theao latter cuo sete of camples show if Imything j
9

10 e constant or inverna ralationship uith diehanccc. That is,

..

'l
. v.. ^ .f. . s ~ 'l: ,2. q *) 1-m.e,@ . Y -*s.. .-

.. .. - p.":.u u, : , .' . . .v .-6.l. be., . , .

.
. . . . ,

<.t .. ~.jj j1 3 a. L. , C a,. 0.e. z. ,J av < . , , . -
. . . . - ~ .

f
I I

I
-- 1 w T >

0' '. a . u p.< m .
m, a . age +S..e.:.,.3- g m , - ,s.g u 4 o.. r,1.a oj 77e3A ,1 .,;. Tp3 <es c - . . ~s -

.v .v y . i.o .. .

u .4. .. c -- W.a.. ,31 . .w. .1 1u ;u'. ?.a q '. ,. e. ~.~
o,ot ycn}n m..w. M. v. . :^ a *m. _1 q..v-( .>. u., n%.,. . . . .. . .. .~ ...

!
.

.,.
1

i,

y[ tion shape; tin.t is, higher ac- r .io olant, Icuor '.'ardher u.my!

although perhaps louar .wraple activitieu mi'Gt ba measured i
I,gg ,

i

,

' Intor.;g
.

an aced* * -~I -0- t%" ;- ' . ' . - =~1 '' ' -o r u", .' s .c,. .*ml. .~, - - - - - - - ' r ..," - r " * - -17 1 " --

in Table 1, the reanal.vais of Sesa early 1971 corimi..,n,

snraples and fall ec=ples coupletaf so far bf car own laboratory,
g g, g

by E?A and cn a preliminary basis by tl.e Ecslth and Safety.jg , -

.

i

| Laboratory have indica::3d the initia11v rcparted rasults
21 -

-

}

2,3 !
' to have bean in error.

*

l,
The correct vclues are shown in T,thic 1, and theyg|

.

i

ga ,

do not support in any way the Sternglhes Principal Finding
i

No. 1.-

20
.

|
t 1

I
't

Ii
* |

1.
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-

T* . J *l .*. 60-M e ;, ? ~a 4 eg iy jh 1 '0- ;2 . -- " t
--

e ,
L ; ;

a[ wharo ycn .: traord cr list tho :''PA */ clues. Dr. Goldman, ycur j.
..

o

.-, D: ?cocotu .'io. 2 ci':co c.n 99. damnant md lithod on Jul'- 20,
-

1
h= i

1.' i

f
4'; 1973; in than the. fin 21 report of the Environrantal Protection;

1 1

I
5

,

Agency with repect to the .Shi'rinnort utcaic power station j
! -

i...

,, ,

c.1.1.w. - a y : ~_,~. - w , u. ... . .m. w ..w, .t. .n. 4. .,.. v- ,m.. .. n 5 m.. ~.a. yg- sm.- . . . . . ..- ., s .. .
t

,

'
'

7 Dr. Sterng?.r a thic morninej? I

v
3 lj A ' loa thia .|.r. che 2inr.1 report by the Inviron=cntalj

o

la

g | Prot.2ction Agency.

I
10 0 I O S2 - D50 d W E ?231Y5'G Of th' 1971 sui 1 |

3 .
I

i.I

1,. ' . carplea that you lir.: 1:. TOpl.icant's Whih4 t NO. 10 sppear 8

4.n . :x <.. m.. s,, .u. . ) , .. c. ,r 3 .m . n c. .,. -

L. >, u .. . c .,. . . ,,. .. t. .,...,,w.
e. ..,. + . . , I c-.. . . . .s . . . .

.

j A You, they do 0.c appendix i.CIf in that raport1 ,,

|
|

.

ti entitled '.Analynir of 1971 So.: Se:ajI us , Shippir.gpor t, i1.,4, i

| Pen:tavivania . ''.
.w .'t

-

4

G Wera the ca.T.a data precented in tha EPA draf tt o-

i
g; report which Dr. Sternglat::; paid a little bit mora attsntion |

"' "E 0 " 913 '

A N they were not.10 ,

0 Fh7 i8 Uhut? DU Y " >'^O"?20

,,1 'The s.stples were not yet -- the 1971 samplesA,

i

i were r.ot yet in their hands.; and the nnnlysos, there.# ore ,,,

~,. }
i . . _
t' co'.ud net have .c an ncin.,ned.,,

<.3 '

g In fact, the Interim Raport stated that in tha

absence of theca samples there was no w.y of concluding whcta,,
,

i
!.
.i,
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li

Li? 7 ! the situation had Enon bech in 1371.
1

2 ,,.,a..,. . , C .d ...
a. f . An w .a 2

d i'

3 ac .r , I refer jon to ?rincipal Ili.:. ding Mo. 2 on !
,

4/ pago 3 of Apperdi:: 6-2 of Intarvencr'a Ethibit 107..
l

'

i5i CimIm'J:?! 7AismKIO.93: Iafors you go to 3,.

3 | Mr. Charnoff, can I understand the witness, ara ycu saying, !
a

7| sir, that ctrontirn 1cvair decreased the closer you came
i

Gf to the plant mcst of the year?
ir

No, sir,7.wastryingtoindicatb9 NI'm2SS GCL95ti:

|
10 that if Dr. Storngic.us h:4 looktd at all of our criginal

e

11 data in the rcf arences to which ha reterred, the four cuarteriv,-

.

i2[ reports that ce nublished back in 1971 if he had icoked e.t t.

I i
1

13[ e.ll of the data wid not just tha data preacnned in his analysi5,

14 i he would hava necessarily had to identif" r,t least for
t a

i.

15 I several sannons of that yocr tha ralaticachip ao claimed of
it

Eisj a decreace in concentration with distr.nco frcm the plant
,

|

l clearly did not e::ist.17

1G If anythia.g, a contrnry indicatier. was providad
i

10 that tlm strontium-90 increased with distance from the plant

20) thus negatincj the dropof E that he claimed to have found. In

1

21 f any event, the data on which both of thoce earlier contentienc

I)

22 i wera baccd una faulty,
e
i
.

23 ! And the premica that ;strontiun-90 aither incraaced
i

!

22 or decreansd with dictance from tha plant hc.s no foundation
:

25 in the m.caaurei?. ento that ua now have whic,h are tha correct
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a 4. ,,.13.. e.a. r. . .: x0v m, w,.. n .i . ,, ,:: .-, .a. , .........+a. . . . . .

.

. . , , . , . ..

.. .e. .

3 .ert sho.; only the ':pring and f all data and show thase |

4 L en;;re'r.aly high value.

b Did ChD M!rm.f GUd ',*in hor data , thO OthOr 2:CCCCES

| '|- .

8* " , 311 ShCW SUCh high 'Jalun2?i
k!l'

7 ':
.

v n.:aw +>- ,t~ ~.n "ut. y1C ...u.-.- - . s . . .s. . n. .. h G,s.,. a.
-

atL .L.>. - . -s a..s .~ v. . ..

2

4

1. . . n. , c. L,. .c., ,,:.3..+. .i... . m %.. C.4 , . !6 <] *c,.1' 4 .> 1. . ,- , , .1 j. . ., . . c'. n. 1
. ~. , . .7 . .. .. .

. . m. ,. . .. . c. ,

8

1

2 ,,3Ig.. n,. suu . . i y 2 < ,. . .m...s. i. .=.,,3.. ic
- m. .. .. .; . ..

|
u

10 v.'a have not been e.bl.s to locate the.:n samples j

k
'

11 | for rer.clyait. Our prea mptian la the t th: same anc.lytical I

i f- errore :nrc tade in thr:c,e sanp'cc as in the spring ar.d
m

i
13 fall sar. plea. '

..

14
'

C!nIPJ.'.JJ3 F3.EnKIDMS: %y did you procent only
!

!

15[ the spring and fall amplen? Again, just to ha anre chat
i !
a
'

16 we'ra in cont-rth.

17 CTtJ.'SS GOL?MY3: nc.caane t; hose are tita only

I
.

18 1 samo.les u.a earn able to colocato. Thnse .iro sarmies that |' -

I

10 cro now tuo years old. Wa do not. nornally :.eep sanples longer :ig
1

20 than a v. ear. '.^'na s.orinc.t and i'all sarim. ics were relocated.

P.1 W2 were unable to relocate t:he untr.ner and winter scun. les. !.
,

t

Iy ,s, vu. nu.y.,y. .r.., y. .mu .x. o, .~~
. > . . < . _ .y. .a, c 7.. n , .n.. ca.n..c.e. . J

--
m . s

| I
.

23 L BY 1m. Cre.T.30i'P:
i .

2A Q .I think t:e might pur ua this a '.ittle farther.

2.5 I Dr. Gol. inn, then you found the April and

1.
L

so
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.., .- ,u. .
.s. . .,a

33 ' On our reunalynis c.m qui'm conricten". uith tho.na raported
i

.: b", .'a' aa-d "uis .*m - .4 W. %'d v. ." u.~.+ .- c'.' t.i. .!.u.M Ma.v, '. .6. . .'2. u" t''. .m..x'
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in10 1j Q Thank yce.

t.

. . .;. t .. c r .w. .:. 4 a:u,.,m.. . ,, , 2. %. . . ..
.

o ..e. n. .- , . . n ., . -.,

~ . . - . .
.

f : ..._.2- . . .
,

i. .

I J3 origin.al v- 1.'.u.s t'.ta.t y .u publiche for any of de er.ur; plea

~
'

... t. .' eu s1.. . - ..4. e.r; . ' . . f r. _'. r.- S 'O _, .5 0 M. ,a . . _.- .G.ar. ..-h.. ' v_ e uu . #. . .
6* -

. ,,,,.

|

5" got und. FJ.SL nad .??A 1:ltiontel.'. c_ at. .hd v. cu in 1971 'eseni
.
. ,

t -

6[ enalyzing simii.a- carcics ranularly? I-

.,

i . )
1, *.

. .,r r.C e .,do
,- , . ." V Lr.., sJ ''d , *+"A^'.7i

,1
o

ai Nn MON: You im..i not. ,
.
t'

g[ Did no cno thit.9: an:chcre that :-fa:s atrange -

!
.

;g [l when thcy got tha:?. at ' hit cime?c
t

i
, ,i i U~.Di3SS G.?,T.TM : L'O h an '. h2t ti:20. The result ,
.

.

}'
;2 , in f act, were curapared when the aporta wc.r.3 prepar::d ./ith1

,

l'
I
*

33| resulta that h .d been 7:cycrted in onher p;.rts of the countr1; |
|

anil thera */cro not unntal. j.;4

i

1 n., '2 hare a:.;e porM cn3 of the Uniced States that Cra|

d '- - -4 4 v" 7 "ol^" o '#" " ~ ^ - - "'- ' " -- ow t i '"< -- C D' -

%"- '4 "-- - ' '"ce *16 c e ~" e n " -J" ""
' ' " -' ' -

-

They cond to be nt tile z.ctrena, and two of t he valese,;7

particularly those above 5 picocuries por gram tond to bc;g

outcido the normal ranga of 1 to 2 which ::culd be tha normal;g

upper range of stron ium-90 concentration in the soil.c20

21 There was at that time soma question,but cinca

these trere the first soil samplee thnt had ever boon analy::ed%-.

in thin region, we had no Msic for suspecting chat they mightg

be unusual sinca thara wara other creas of the countrv in24 *

which similar values existed.
., :c. )
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In11 1 M2. SHON: And heve subsequent carplings cd

|

Ry thic nar.a r agion b.wn onda and eat did thcy thou? }
l
'

3 WICT.~S5 GO7.D3dui: The 30r.~p.1.ings of this region

,

4 i have baan c. ado continuously sinco W ac tian The voluee that I

|
5 uc have been getting si".::o early 1972, in fc.ct, cines the '

S vinbcr of 1971, era consistant with those ifnich neu appear in

y, this table for the values in early and i:he racond and third i

i

s quartars of 1971.

l
9 Therz haa not i:een any significant change hotween'

10 il then and nou in thaca levels.

1) ( N2. CHAFXC.??: That soclica to noil --
I

''

52 CBIFSD27 FARUME0ZS: 3ut what you're anggesting .
,

13 to me, sir, as I understand you, you are suggesting that
'

|

1,4 thoro la no relationchip hahman strontiina level and the

protence of a nuclear plant?15 t .

16 11ITM2SS GOLD:'AN: That ia most cvowedly the cace,

sir.,,
.,

18 CEEM ?ARMASID2S: And what in yonr acpport

for that?gg

20 M'E' MLD:GN: The support for this comes from

21 the very larga number of measuremants that have baco made of

g strontium in coil, atrontiu:n in milk, chrontiT,1 in water

23 that correlate very '.foll with the transfer of strontium-90

from weapons tests, residcah frcm usapons tanto which are"4,,

I
f

still in the stratosphare and are still being deposited,g ;

I .

1. j
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[
1

1,

I although much more alcwly on ths carth's surf ace. :

0

2i A rainfor.::smont Ovary now and then frcm a weapons .

9

3? tests in China or by ths Trench, and th we io no correlation .

t

I
-

.

I.
U

4[ thac anybody hun baan sbla to mke betwatn strontium-90 in
i

I
5 milh er unter or soil s.wgles 65nt can he va' idly related to

5* reloacoa frcm ::curr p3nr.ta.

'

7 This has been apecifically examined in the

referones I mancicned which Dr. LGn at the pre , den i reactor8 <

i
. ,

9e where c.r.aminat.,.ca was cade oz. ..une vent relaunca enc. E.nc s cac,.:4

10 ,

reletsec, particalarly for the . inde of isotopes that are ofk

1,

11 ccncern here and v;orptere.'

Thsre htaa heea nc correlation butusen e:wiron-I L
T

I I

i 13 L mentcl mecourerenta of radic. tion fr .: pcwor plants of this i

,i
i

14
' kind of :aaterial und the. unerial that is rsJ.enced. Pri-

15 marily becauna the ambient levels that roaul; are infinitas-
,

16 mally small compared to what has alrcady bat.:t laid doim and

17 .

is still being laid dova by fallcuz.

We're locking for an untremely anall addition or18

10 change from a power plant in an environmant that already

| 20 .

contz. ins ifnct is an appreci:bla Icycl of thic material frem
1

21 ' fallout, and we just cannot see any correlation between what

! wa find in the anvirentant and what is relen2ed from the22
,
,

P ants because of thic screening or shadouing effect of ifant'sl23
i

24 there already.

!

CEAIPJfAN FARMAKIDES: Sorry to interrupt,l

25

|-

I l
t -
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In13 1i Ur. Charnoff. Pl uso nrocsed.
,
!
i

$ ('1
au g *

f> a.'y e.% . sm. . r. % ; .; 'v.,
,va. .f p%%.*..

U .. .se * ..

11f.
S!! O Dr. Galdaan, in 19'!i when these acaploe were.

I
?

.

*, heing ana., y:.co,, - ta.w: you u:nicacud too ,c.nn,.e you were dc.,.r.gA
. .. . , . . ,.

5 other uoil awaple work at thsc ti;:.o. ,

,

a. h,1 .n. A w ., .m. .. w. , . . . . .. ., r . . . ,.e : .n :. .- <. ,, .a c. ..,u, e. io. a.gw. , t. .a .m. ~ . .; m

11
11

7F theca r.4cil an e rced
s1

-

e

a '; a wr. comen.:- zn 197:..
i
i
t

*; - . ' . .. .: ..m.. o. aa s, ,pa.oo o :s h..t .s .,. c,. ....aa o-p ,. s.. c. c.. t . a. s

3 2 c .

. .. ..
. < , . a i. .-. s. & o. .

10 was perfonaing coil samplaa in its e,wn inborateries? |3
a
't- ,

It ! 4,. .p,,,... c.. . .eu t... m. u . . . . ..

- : t.i .5. L5 . #, . , .:: , ,,. ., , sc u. . c . u.. . , .: c.. ;. . . ,.u. .i g4..
, a,, A .s . , . .- . . . _y., i

1

Mo. 2 by Dr. Sb'rrigicas on p ,rc 2 of Inhibit 1CA.a13 3

14 In that finding, Principcl Finding, Dr. Stornglass;

15 asserts "?he ahcolvtn lowels of strontiun-9C in the soil

16 nearas:t the plant boundary reached levola some 50 to 100

time; thcsc meacured in the rare locations citar repairs had
17g

,

18 boon carried och to the reactor" -- referring to the

i

19j Shippingport reacter - ''in September of 1971, and levels of

20 strontium in the coil and milk had declined to those tvo.ical.

for I:he Ea0 tern United S' ates in January of 1972."c21
'

l

l
22 Neuld you comment on thnt Principal Finding, sir?'

A Well, I t'tink, as :: indicated befera,.this finding23

which rels.tas to the decline in strontiut-9C levels in soila

to rancirs at the Shippingport reactor in Scottraher of 1971-c.:,2

i

e
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inl41 ) han no marit for two renconc: First, any decline would be

2 much sic'.mr than tim:. appArently :.iccaured cince the strontium
:

(
3 would not disarmenr over a abortsr period of ti:ae as a feu

,

4 mon.hc. ~ -

5 P.ainfall, precip.'.tation, in net quito that

G j ee!fectiv7: in cleaning cut the matarici that is present in
i

l
7.t cur soils.

I

3
Secondly, the rs nalyses of the sair.plec that arec

.n

ig indi.cated in Tah.'.c 1 do not indicate er.y significant differenc$

|

10 i behmen sampisa er,llected before and after that period.

11 O I hm her.ded to the Reporter a docu: pent marked

as J.n.olicant's in:hibit 11 than tras untitle.d Tabla 2 strontiu:a-j u,
|

.

t-,

). 13 ff 50 in Mi1E 1371 '
4 1-

6

14 Was thia t.bla pre 7ared hv vou, cir?u - -

15 A Yac, it was.

l- 0 And could you tell me briefly what this table 1tG

37 purports to precent?

A As in the case of tha scil sa plen, Dr. Sternglass Ls18
,

jg ) questions Ebout milk leg un to caarch for and to discover
I

~0 sa.mples that we have used for analysis of sturontir;a-90 in,

t

milk dated back to 1971.,,
1

In this instance tha samplos of milk i:ha;asolves.4a
(

a verc :.ot available, but the counting dishes or planchettes,

9.w.
that contained the strentinrc 90 precipitato were available,

g ar.d we recovered thoca for four nonths of 1971 from July,

I

i
. . .

~ , . - . . , ._ . _ , ..
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inl5
3

August, Sgterl ar and Movonbar; and in thic inatcncc, sinca
.

4r . .a,a. s. m G ,u .2 n. , t. . . . . , ~.....:1.,.,- s.O a.o .1. y . ., ., '. . . . .> v. L' A.; . n r. .: . . a . - ~ : .u ~. .
- 1-s. 11 si.0 . TC#s n c w- ..

}
"

|

d counting dishu , a 4:.cerihues n: alahu m cz ea ein cairiel4,
e

*

t. .,h,. %. ..)n t.. 4 b.4 2 w. . . . . s. v ..a. . . < . . l . , .
-

. 4 ,. t;. , ,., n .i.o r ,,. ~ .g s . , -. . < . -4..
. . . . .$4 J. .,.g 2 . .w

.

f.,1 1,03,.4 . ..~ ., . c . 2. a

I.
Sat i"a ' ' c P #' "" "d"o # +~ ' 0 -- ^- '-- n~ill s e o~lu"~ ~ ~ "' 2 is o iF"--

5 ' '' ' ' " - ' " - " "' -" - ~- "

!

G dairies being ar.nly:md ::y ou::aolves, tuo by E:rA cnd two either!
$

DV the IIS21hh Bnd 3Cf aty lahoratcry Or hf a cc.C. IrCihl7 -

1 horatory.i0
,

>..%,. I%. syu y., - ,. n .... .., .- 1. , ( t ::. , ,. .g . n. .s
-

s ai <
. , . .v.yy 6.z . .;. ...; s. .. - . -.sa, \ - - . . . .

.

COT.SiOrciO.1 lehGrc. tory or t*.'./2 E ,.a l t h a n d S r.f C h3,7 LF.*Cor*.'. torysg,

b
_v o* '6. t o *b..T * t' . v. ..'.m, n.. "- ,%...'.- ^ S,, ' a'

' Y W .Y. c ' - .'' '.' L .#. s. .4. .'. a'- s w '.r'.'..'.s.. u ...j2 2 u - ... .

TODr-J0cn tGd , t'ro by CU.t- cTn laboratory c.ild t3D by E?A. '2his I,
,2 -

-

1,.

I
j tablO thCD %!. :.0 fOr'1 Oh3 O r i C i n a l V T,li,.2.3 CO.0..'inOd in Our |

13 !
-

.'.' 9.'- + ' . I. .') a' '~ y . O '-'!. # .. w' -'. p .'3. *. , , .Mu* a- 'a's ~.- :. 7. s"..', o a' >.&.. r". anal'pa. 4.a' s". u'
.. '- - ' ' - '.

. .

th ~ E'n. . ~a&.'.r.:.a- ..~m~ i.@. - - ~ .m. - - -s. a o -'..s ..s . n a.-~y .=. 4 .~. ^ .s' u"'.. . D. e .'. ' e .;. e ~ -.e . .. t
. . . ~ % ..

to .

by the EPA laborator1
t o,.

I nhould poin:.. out that this table dcas need one

't
H correction, and that ic for th3 carple F'US Ho.157G undar the

18
G
'ha headed NUS 7-31-73 valucc, thsre should he an equal tog

or less than in front of the nuraerical value 5.9. So that<.0
,,

'

e

! ehould road "en.ua?. to or lacs than 5.9."o: 4
,

i

g .i MR. CIW UGFh': I would offer F.rm. licant's Exhibit,

11 into eviden00, Mr. Chai:: Eta.

I

CHAIPNAN FAIEEDES: Any objcctions, Mr. Earon?

4

.Y s . D.D. T.).# D.) . * TgJ. '

s . 6. .

5
,

a
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In16 1! CHAITiihr FA.~Cdi:CCCEd : :!r. De.vic?

2 112. DAVIS: None.
.

I
3 C!n I F AU TaE D.KZ7:25: It will he roccived.

4| (?he dec=cnt rcferred to,

S' " Table 2 Strontium-90 in Milk
t

I

6| 19*/l" was unrkcd Applicant's
t,

7 . 2:6:ibit IIo.11 for identifica-

'

8 - tion n.:d unc racci'ad in

9 ovidenom}

10 ,' BY liR. CITGNOF7:

11 ,; Q Uo: . Dr. Ccldaan, 2 cicu: r2 refor you to
,

.

I

12 i Dr. Sternglaen'c l'rincipal Finding ise. 3 cn page 2 of
4

1

13 Int -rvenor's. Ihdubit 10A :G.ich rah;.tas strontitn-90 le:7-als in '

14 the Shippingport cret dairias campled to thece for the i
I,

15 Pittaburgh and Earrisburg areas.

16 Would you pleasa ccrctent en this Princips.1

37 Finding?

18 A tiell, I think at the cutsrct any comparison of

19 concentrations in milk free. a singlo dciry with those

20 reported for ccepcaites of a nun 6ar of dairins er for the

21 country as a whole is not valid sinco etrr. positing of individual

2.+ samo. lors vill naturally oli:uinnta artra tes..

''

nevertheless, it is of intercat to note that for.o-a

2A a ntmber of other stations in both stata and fcderal milk

25[I
networks, including Erie, Pennsylvar.ia and E3.rrinburg whilch

.- - - .
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in17 g are themaalvea ce?.posites and with ons e::coptica are not

p. in rho vicinity of nucl.sar plentc, valuas for strontin:n-90

3, in tr. ilk warn highly variable in thic saco purica that is ,

4 1971, carly 1972 and gractly e:ccecdad tha national avaraga

5 of the pastouri::Id milk notterk.

6 Ho m er, again, in thia instance, the recovery

7 of the prce.i.pitated strontium-90 milk scmplus and their
,. .
,

p, 1; reanalycit a indicated in Tabic 2 i:.viicato that our recults
1

-

9 were as Originally published, 'isre higit. It is also of
I

1O intarost to nota that the sannles taken prior to the su.n.cosed
l

.l
repair of th Shippinc,gort plant on ave::cya are loesr then

e

. ., those that vere taken af tar the ropair cf the Ship ~oingcortsc .

13 plant.

g That in, thn avarago of four sur..ples in August

to-|, of 1971 was about 3.*/ picccuries pm- 'ter. '0his was'

.

lg s -

t

succosedly prior to the repair of the.Chincingnort plant.16 --
- -

37 In Sapter.ber, the average was about tha name, 3.7 picocurics

16 per liter on average; but, cftar the repair of the plant an

gg claimed by Dr. Sternglasc in Navxaber of 1971, the avtrage '

20 of the four canples returned for reanalysis ic 9.2 picocuries

g per liter almost -- vall, hotween two and three times what

it was befero.3.,.-

3 These would not provido any greato degree of9

,.

g support than for Dr. Sternglass's Principal Finding No. 3
|

| or for that matter No. 4 or No. 5.
1 a,

! I,

!!
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Inl8 i 0 And I refer fou, Dr. Goldccu, t) Principal

i
2 i; Finding :Io.

J appe:r-hg on paga .5 Of Intervanor's E:thibit 10A.g
I3, d.wr, in thi.s finding, Dr. :.:hornglaco discusco.1 thc

4 TLD racultu at neavor Velle7 sita. irculil yan pinco comment i

5 on thi:: finding, cir?
-

#

G| A Dr. Starncinuc'rt findl.ug pr:ni'lus 2.n e.:ompic of

7 tha vay in teh!.ch dat?. con ha micus2d if it is not

O cc:apletely undarctccd..

9 Thr: data reported by HUS for the T.D results at

10 Beaver Valley cito incluf!O the contri.bution kncun as the

11 in tranait doec as v211 as ths lisld cenurihnuicn.'

12 In onr anal : ipert for 1971., tha fact that tha

13 TD valuo: rsported in' lwhd thune in tr-inait doca contrihu-

14 tions tres clantly identified in the tant, ccd I ge.cta "Erperier cc

35 during . the initial 1.'.-month P. rica of tha pro 7 ram indicates

16 that for field uce TEc cre a roasenctly sensitive manns for

17 meacteing a hient radiction lovel::.

18 M waver, the cystem has one serious problem which

19 tends to overstato the crternal radiation lerols."
'

20 The datas listed in Table 13 -- the r6ference

21 repcrt; that in, the e: posura period of tha TLDc at their

22 monitoring statieno. "Theco mae.curemants are intended to repre-

23 sent the a:inicnt c:ctornal radiation done integrated et these

.4 stations durina. that time .ceriod.,

25 "7.n reality, hcwever, the reported doce moscurement

a
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In19 1 }| includes r.n aciditiona!. in transit 4000 ccer.nlated by *cha TLDr.
E.

2
, .

durir.g tha tirm paried hs .%.t:1; c tera wera in rento frca tha
.

3i proccasing laboratory loca'.:ad in canta l'a, Ecw naxico to

41 the cenitoring nea'.: ion and fron tho :.onitoring statione to

j 5 the precessing LJ:orato:f. The ir, tr.nnsit priod: can be

G as long as two to threa t.nnks aJi/t the ascccict d donc rr.tasi

{- ! .Q@
'

71 duriwJ these t.be .inte:nno ano sr..i? :.:5.'

,

!,

I
!
,

9

. 10 ' i

.,

[

11 !
L l4 t

12 {
l

i te. :.

:
4

T4
,

15
t

4

: 13
4

1

: 17

T3 . ,

; 1

!
'

19
4

i

20
f

,

21

! 22
!

|

! 23

24

25
|
|

|

|

* . - - - .,t= p. - % a .--o y - rw, w e,~f4 3 -+w ,- y-,-.=-, p,y--s,. -,+ - - - eey- , w , y -- -s-- - - - -------.7,,, --,,
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hO (/7NI/39
1 !q "ca aqun1 acr.:c .caces in tranait and in thewel 1 [

2 fio:.d, the dose re cein.1 r9es.2."-;d during ..hc in-trar.ait timo

;

3y per!.od, can he c eipnifi, wit fr..n' ica cf th e totd rooorted

4' nonthly doce; ben:2 a .'.xrge errce occura ',hrr. the desicaters

. . c . .a arc a gsson Acr caly enc 7.:enr.a. ;,

1 1

1., . . c o . n . y . .. ,. . ~,. . . , . . . - . . . . , ,, . , . q . ,. ,. a i. w , e ...s.3. 1
1c

3. t_ .. ,i . . . .- . , . ~ . . . , _
.

.t . .... . ., .

7 tanut be vicded an 9n ovir . tic. . a of cha 2c.ur.1 ::diatica. :

G 1evain in the area,'

9 ; !!a ccurrenzo c i i a-t c-r . tit doce ':catricu ticns
*

10 *chicn ..e rcade in 1971 that ir.d.'in!ec.' the highly vari.rble.

*y g e f , ..c. 4 d.=
J 4.y.. .%2 j

, . . .J d gg..~
. w . e. .4. d *. 2. s o. a .e. -... .j ,. O' G * t*. .n. .. ".i .J 9 L p,. .. e. - n -.

. .. . s. .. - .. u

12 f or t'.'- th r& & d A.'s , an avr:- r,. . 9 d ;c e, ;cr d .W raf.cinc .72 7. 0 . .?. . s

1

i

e, J to 0.C ' . . .'.1 .'t,. .i.. .. e'. . . . W. # .v:. a. . u. . . .' .m.m- .i..-'.".n..a..'.'~- . . c.. .>. ". '. . t a of;
. .. p . .

14f . 5 n illiren p r d ay ,r ' he 1:471 :13 c.nte. hcvc Scan corr atedc

15 and indicate an annual avcircge do.e of 90 m?.11irem, as 8

16 centrastad to tlle uncerrectc6 value of 17G nillirer., and Dr.

17 5teraglazs' f ailure to raccyniec the .ii:7.ita :icn; pis cad on
.

I
is thane dat . in tha referenced repcrta van the pria.ary basis i

19 fer hic misuse and nisundarstanding of the numbers presented.

20 0 In other words, Dr. Coldnun, the cor.' ant mede by

21 Dr. Sternglnas thin me.t:ning . hen he sr.id thnt he '.ias referring

2 9. . to uncorrected figures coul.i not validly be u.ced to draw
.

23 any inferencea until or unleca a correctica rus muda for the

24 in-transit dose; ic that ucrrt:.:t?

i

i

4 A That's correct.#,,
l
i

.

i
4
6

ie
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wel 23 j 0 Hev, I refer ycu to Dr. Starrig1ctr ' principal

I (
?. d fin (.ing neric: 7 appacrit.g on pcqu 4 ,f Appendi:: 0-2 o' ;

1 0
1

2 nxhibit 10-J., imd in thct principt.1 fin!iw; Cr. Sterngimis*
.

f..

4j rt.!Aas referenca to cartrin high iodine recdin:;3 found ini

j'
*

i 5 rr.ilh during thu carly 1972 period.

6p Koald yon ecmat:t on this pecpescd finding?
ji s.

'. 7 .! A Yu. '5US did repcrt iccina-131 .~.cudi.in local
A

1 1

0 milk incrc:ned to m:311mt in a single r.upl: in January of
,

.

t

1972 02 121 picccuries p2r liter. j9q

to It chonid be notad ehet the 100 picocuricc por

;j liter limit. refarenced by Dr. Starnglaca in his principal'

.,

.
i

! to , ,I
finding nebcr 7, as Irtr.bliched b' the Jederal Radiation |-

1

1

Council, rspr2 mint a p. arriasi:,12 rverage daily inte).e over a.o
, . .., . .

| k
i ozriod of en entire .v.ocr, cr.d thc c. orcentage that he

. . . .

,

catablishes in than principal finding, then, has really no15

j g. it.crii: Gines it *.tn only a cingle aar.ple that indicated this

vclu:1.'

1y.
4

Also contrary to the statament by Dr. Sternglasc
! 18
,

thht iodine levala in the eastern states did not exceed ton
, 19
1

I percent of the liUS valuen , EPA has reported lovels in,0 ,

,

1 Fayetteville, Tenneasse on January 17, 1972 of 37 picoeuries
21 i.

!

per liter, and of 32 picccuries per litar on March 29, 1972.32
,

.i Clinten, Tannosceo en that date was also report 2d to have a'
,,
_. i

e

j level of 30 picocuries por litar.y
)
.

I During the same perica Colorado reported levels
25 1

6

'| !

t

1

i

s -.. - m- -m..- _- ,- ,y,% - - - . ..-ya, , , - , . , - - v ,,- ,. % e
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| 7. 3 n 1~.* 1CNy .4
e
4

3 M'.ila (.R U.'. */ '.,7 ' .i g ati"? ~t by GUU haJ C Gt !! V.'3 .1''.r. d
i
i

g.4 h. y . u' . t v .4. +w'~. |
G| o ..a" 3. s.=, =. . . s. 4. .-m..:. .i . 4 ' . f. u .r . . Li-.' . w .a.. e.. . .$ p< a- .,*. {.--. 8 a

... ... . .. . . - . ~ .

| | 4
.>**t 6 r ci. - . , . . , i 7. ,, J s..,3. v 4. g r. ". . *.: 5. . . .,. r ,. , rs _ : Q s. ., O r. , J . . . ,,,. 3 a.,..5.2 .. gL. o. .. .;, .. . . ,. .ap ,. . c J . . . . . . . .,a c .%.. 5 a . . .

il e
i

-

s..,..,1,. c2 a' c> .7 ".2 .t ., u. . 4
i

~. - s- J 4g- c o y ~a.1*.Cs., t. .a.n a r. ~? 2.u.Cy L. ,.,a.1
. .sc... . . n. ..

~ la. ., . 3 5.i. r 1 cw a s - o..

G4 f allout b2hev.'.o;; i.t '.tculd net he uuusuc!. to fi~.6 highly I

!O spott'r deo.cuition n:t. tarns access the D. S.i m vould appear- .

11 a Cf.tv a., '.1c C . . n. 4. . :.t3 q . , c. ) 4 3.
, ,,,. .

. . ~ . . . . . . . ..

-

j e. .~.4.. .i ..o 4 v. . . e - ' 'r, j,g
. s.') .4 . .,. t . ,j .n. g., , ) m. . . 4. . . a. . .l. ., ,. . . .

w s. .. ,
. ,. . c ,

; r. 64 r- g - '.-- ' n JA- *

.. .J. n. ' 4 p.~.- n - 3 u , u u' ,. , . y + . .n.n' n o, >.,y a c v w .y,t ,

u. ..
4., n* .m

.- -'-s- .yn .ua ~- . ts- - . . a ). ..ui ur ,;. -

I

14 independen antlysun by .EO and ?PI. hr7c cc:c?:.rmad tnat

15 rcdloicdine love's in recata: coolent r.t the Ghippine. ort.

1

16 1 plar.h Were not sufficic.r,tly graat to htva g5 von rise to

17 rolG E'es of the n.agnituda nacezam./ te: produca the icveis

13 I'eccured in the araa'a ni1% armplo.

to It should alce ba noted that the ;2C ard EPA

20 have tended to wac out f.11 cut as a likely scurce. *nen tend

ni uo suspect that there trac an anclytical error in our

no laborato- y. h are invas higating this possibility.
-

,

23 0 Dr. Goldraan, yoc. referre1 t:. i-he independent

I24 an alys a.: by MC and ZPA which co;: fired th2t the radiciodine

25 lowls in the Shi: pingport r ea ncr coole.nt .cera not

,

$
6
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wel 4 1[ sufficientN great to hava giv.:n ri :e to the iodine level
,

L. t t a* . 3. 3 1. * r. a ., 3: < . . . . r. . . . . . v;* b' r ..' : *e.* w A .t",. ...,,...3..; . . &. %.
s 2 . .: ;... s . . .n. + ~; n -

:

.
. e 3.s .3 |3 ij ......?, ..- ,........,..g . . . , . :n,. g ., ,...s..., . , . , u.. n . . ,a .y ., .. . - . . . . . . . . . . . . . . . . .....e . ,.

.

I
i

4 of 1.pril 2'i in dre?t f or .., cnd Ju./] 20, 19771

r- m. . . . . s . , ,. s. t. a u.- a
a A a . .:. u . ~ . . . . - . .

I

I
.

u t s. ,.,. . .t 6,
'

.*
.. , t. o. . .. .s. .s s

c . v.. s
e.,,,3 . . ,S| |

* 1. ;.. y,
. . c. e*..,

. -. .6. 4. % . . .... 4 ..

., | jfh&_ b 1, / '

.

3..,e. .s , e -(,
. .5 _.

.
. ....s.... - 2 m.. ..s..,-,. _., v. .. f..;,, ,

. ' .l

!O ?. Yco. ,

9 O SO "''>u l d i t D 3 f2i' P.c ,.:cy th :t, unlik.a Dr. i
,

1

jQ S .*~.61 r ng lO.E. C 'dlia !T.O*.*ning r th e.B '.i".4 .l'?,C Q *.d '.' I- A report 3 did
!

'j nOt 100'Je :~.3 hh J On i.'./ C. O G 0 ib '' 4 G '.D .'. u n a t i c a 2 0 0 tho hich-.

-'q . i .- c. .. 3 .| .g. .

c u .%.n x* . ,s.'- .h..d. C- .m.
* *

}3 g ,g deC):.4.r.,,y c4 %.1Lg / % w.I)g. ). L' . . .*
. -. *.. n s

*
g * d . a ui .) ,,e 4 .- . :-r ....w .y.

! (

| ' ru- . 's.. A o '. .r.. v w''''4.. 4. . cw' %' - ] -.~
1 ~

.. .
A.7 : .,1j n 3. 3 -c , y#-,.. . c ..> r ,4.t'_'- .<...ev.

',
. .q. . . . . .

-

j3

I-
U

h <~../a ' .c. ^ 'I ..'.~..n S P. .i . s i '. '.; ',~' . ''
*

g p. .,. n. a . ... - . .

'l I thi#' h#5 20PCY2 "

15

CEGP272' 2M:'A1:1DCS: 2:<cune ma , sir,'

16

37 j I'ra carry, gentlemon . Piem3e go outside and unlk,

if you like. We can't hacr.' D'.sferring to paople in 9.a;g
.

audience.)39

20 Conn.inua, sir.

..

! W7.'. TASS GOLDFWi: I think it would be fair to,.el ].
t

g | charactori;a both reporta as beir'J quina dm.inite, that

neither -- I'n r;crr.' -- that the Shin. .ninguort c. lant could I'

a3 ,- --

I

not cossibiv have been the source of cichar the iodine or24 - -

the previously discussed ctronnint.1 activi .r.. , _

c.o .

a
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WEL 5 f
3 BY MR. C:iaPEFF :
,

** j Q Do you recall whether t'ae EPA report eniculated
4 ., .

hcw much of the racct:or ecclant would have hs.d to hava*'

. |
?

I
# escaped frei. Shippincjpert in order to give rise to the
<c

rcycrtad iodine level in nilk?'

i ,-

'4 A Yes. Tnay did nako that calculatloa. I would

r not csy th:t I recall it correccly, but I do rocall that*

a
they mud a it , ycs .* '

! 9 Q Wan it nore or la:JS than M. SinglO cr tWo VoluM33

10 of the reactor coolanh, do you racell that?

11 A It uculd require sever:.1 cooli:nt voltmss per day,
;

I2 as I recall, to provide the nagnitude of lee.'cagct necessary.
.

.*

13[n Q To yocr knculedge was thoco c icas-:.f-cociant!
-

L

.*. [ accident in Shippingport in 1971?g
j !

15 ' A To my knowledge there was no les ~of-coolant

tG accident in Shippingport in 1971, or any othar tina.
1

t

17 0 Mow, incidentally , Dr. Goldaan, in principal

18 finding nvrber 7 Dr. Sternglass refers to the recent report
i

19 by the tiational T.chdany of Science, uhich urges a l0O-fold

20 lowering of present pomincible dose; are you familiar with
,

21 that 1cport?
I.

22 A Yes. That's what is raferred to na the DEIR

! s i .

23 report.

f 24 Q Could'you spell that?

a

25 l A D-E-I-R, all capitals.

- . - -- .. . - . . . - . . . . . . _ - . - . - , . - . . . . . .
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2 ). And do yce 11ava a ecpy of that report with you? 4

d !., n
3 '; A Yea, I de.

- 1
'

4 - O Did thch repart m.dt- any ccuent with rugsa d to j
i

f
2

5 h Dr. Starngicca' "mothodology?'
!

1

#0 A Yea, it do:c-,

1

7 I r.E. I? ARON: Objectica to any quentiene in thia | ,

; , ,

|
|

j| aren, Mc. Chairman. :( tMnk .u,' r .- going into biological8
.

.I offects.D
..

I
' 10 ' Ita. CUA!EGFF: We don't wann to dicence biology.

11 |I tie simply want to discus.3 the ntcticcical enthcdology or

I
12 :' una of data, Iir. Chairman, vhis. van relevant to Contention

' ; ;3 it G and directly relevant to Ccncention 9.
,

|

:.2 Ida. LAROU: h' ell, fin vary title of the publication 1;

. .

! !S ccos the word "Populatica."

.

16 MR.. CHAM OPP: I' d 69 glad to hat /c e. bench'

1

17 .conferenca, to show both Mr. Baron n'.c r3a Leard tha sentances

is | that wo prepoco to introdue: ahich '!o not relate to the
c

10 |; biological effects, but sir. ply *c Dr. Sterngicas ' use or

'l
20 l misuse of dr.ta.

,

CHAII' 4AU PAIUGXIDl:S : All right, Mr. Charnoff.d29 j
>

22 | I would appreciate a bench conforenco. On the feco of it,
'

, - ft,

'
23 though, it does appear that Mr. Laren la corrcc:.

<g But let's sea it.j g,
;

V Let'c td o a te.n-minute recess.3
t

I

,.
. - - _ , m. ._ . , . _ . . - . . _ . - , _ . _ _
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I |i:| ( Recocts . )Wel 7
p .I'. 4J

' il CI:t.I?.731S ??.P.E?. KID'..:5 : nach on the record, j
H .

!
; Ue huvc hm! a hanch confrrene.s, cna we apparc.ntly f3
.

I.
.

'+ have had nothing resolved, unlos.9 the partice were ule toc ,

|
.

5 resolvo ths inaue ba baan taam afte: the bench conforance. |
94

.!>

6 'il Una there any such l'2ck?
.t
1

-

t 7 M F. . Cdia:!OFF: No.

G Ci D.I ?2i?:l; ITld D L*d' I D 3 G : 3c11, than . the Eo.:rd is .

'

1. )
I

going to taka the ball on its cyn, nnd the Eccxd rules thatD i

1
i 10 i that last sentenca stated by Mr. Churnoff, the last sentencc g

'

t.

! 11 of Exhibit 10-3, principal findinyn of Dr. Sternc.:lr.ss , which
-

8

i

-

1

] !2 3 bccins, "And it should be notad. . . " that sertence will be
,

'{ !
:

, .( 13 stricken. It relatus strictly to biological effects that i
(

,

14 ua have already ruled are not relevant to the conter.tions
4

4

~

15 , before us. And ue therefors arant the objection of fir.

16 Baron. ,4

i

17 MR. chard 7CFF: Mr . Chainc.ar. , I would refer yon to ,

I

18 paga 2 of Exhibit 10-B, on page 2, lines 3 through 9, and

19 10, thero's another raference to the Natiencl Academy of

l, Science docuntant. What does the Doced propose to do with20
i :|

21 L that?

22 MR. BARON: What page are you en?
I

\" f
MR KARMAM: page 2.23 !.:

I
24 , C:iAIFleli FAIGCd' IDES: ':' hat's not before us .' '

I,

.s

25 MR. CHAFSOFF: Well, it is, because since we're

I
a

- . .-_-
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3 fj dealing with Centention 9 tac timeny, and I r.sked the quectionwel 8
fr 5,, e

{
*- | in the conto:ct cf the tonticany -~

.

i
4

3! C IAIM:2.! FARXGIO2S : Unll, I dicagran, Mr. j
i

4 Char:1cff. I don't think yo1 celad tha question in the cents:t

5 of the tc.3timony, sir. This partleular testimony does not k

G relato to tha questica yon c2ked, ifr. Charncff. ' -
i

7 '|' So let'c be clear abonu it. So h r an I'm
|4

4

8 concerned if you want to rephraat your question I will

9 entertain anor.her objection and cill rulo on that again.

10 So you .uay procacd, sir.
,

J.
I

11 liR . CHAEMOFF: I we'lld i ropose ht this time to |
4

12. j ctrika, sir the paragraph an paa 2 of m:hibit 10-D, which
i

13 I cua:er, "It uhould be noted that the preposed new mye underi !-
i
t

14 Appendi:c I is cnly 20 picoeurica per libar for "
}
t

15 CHAIRM'W 77J.MaKIDES: Re're still not with you.

16 ile still haven't found your refera ce. Yar. we do. I see it.
.

14

17 I MR. CHARNOFF: Page 2. |

18- CHAIM1AN PARMAEIDES: Mr. Baron?

19 MR. BARCN: Well, Dr. Sternglass seams to feel
,

20 ( that this has nothing to do wich biological effects, and I
i

21 ca.n only offer that coamtont,

t

| C11AIPJ4AN FARI!I.KIDES: " dell, M:.. Cha noff is really
'

22.

| I:

V
j 23 ; going to the report, sir. Ur.less you give ma a reason, I'll ;
| 3

1
strike it.21 j

t

3 MR. 3 ARON: Thoro c no other e::planation that cani

i.

i

. ..I .

, - - - - , - __ _ ,, _ , - _ , _ _ __ -_ _ , , , . . _ _ _ . . _ . . . , .
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1
( be cffared, Mr. Chairman, c: cept that thera's no raf erenco5

/- ,

E haing imde in this par:<;reph other than biological affecta.
.

.!3 I ac c ur.a whv.t fou ' ra c aying, though, that since

4 it doco refar to this report, and that the report itcoif is

t-
0 inadniacibln, this pa.rng::aph nhould not be in. I can't

6 argue viih d at.
'

I
7 CHAIRMAN FAP!GNID%S: Motion to unri.?:e granted.

'

.

6 Anything else?

9' t MR. CHK.1MOFP : Nc.,,.'.{ yil) uithdr.w the question,
,1 , . - n.

to than, to Dr. Coldman. |

I
11 cinI:UGn jar:liEID:;3: A1.1 right. Lat's proceed. 1j

!!

12 L LY MR. CIAT'OF?:
[
t

( 13 ' O Dr. Goldu n, I refer you then, to principal

14 finding number U. In principel finuing nuri;ar 3, Dr. Goldman,

15 Dr. Starnglass comparas tne radiosctivity ir. tire Ohio River

16 bottom sadiv.ent in 1971 wit.h a study, or uith a figure which
+

i

'

17 he raproacnts as being the 1mect recorded in a 1959 study

is carried out by Profossor Maurice Shapiro, at the Graduate

19 ||j School of Public lhaith of the Univercity of Pittsburgh.
.

%

20 Would ."'snue co:=2nt on thie 7rinci" val .

> ,.

21 finding?
,

!

|

d22 A (Dr. Gold m n) Uhis can only be considered a

23 selective una of data in supporting his fin 61:g nunber a

relating to bettom sediment activity in the Chio River, by24 r

| 25 failing to procent the data also published on sediment

i
1

. _ - . _. . _
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I

wal 10 .

rcdicactivity upatream 5:va the Shippingpart plant of the i1

r ,|
.?. I fiva monthly am plac repo;:t+3 in 1H1 cy NUS. Tne sediment |

t
.

3j ar.acpled ups trasa of taa d:.i.c iarge '.rcro highcr in cetivity |
I. i

4 || in tyc cases than tha-v: acibcc 6 : mar the Shippingport i
f f

}l (j

5 |) dis cliurga
'
i

I
I

6 The 1971 1:: cam c.rasa 'caba activity. v?.lue.c of the
t
i
s

7 upctream and i:he disdurria location c r.=pieu -Jare 10 -.2, clus i

!.

3 ! or minuc 2.4, and 19.6, p.i.us or ..ana 3.9 pi coeurien pe;: !
.

9 gren, recpectivaly.?

t

i i
10 j These de not u tn.inically dif fer from each ot!wr-[

t

i

gj cach error v lua I gnv2 1:; one stan dard Sevi:: tion. t

(M OU . !.

.n addr..t _on , .O r . S t e r n a....nc e.:
.

t - m' merz va..ussi .r12 .
. .

I

y [ measur sd by the i!U3 uith ''nic louas 1. recordt.d in the IN9 !
,

i
:

stede," by Shacire. I,..a.. - -

-.
: !

!5 .j .ra:d enaal.natio 1 of the data reported by shapiro j
, .

>

!,15 i for his atation nisJber 2., loc?.:::.d at the Sh3 crei nc..uort..

:
,

.

dischargc, which is where cur ocmples .tro pruantly being |37 ., .

.

taken, indicates a range of activity which varied from 1.5 !;g
1
i

gg to 107 picccuries par gran, with an averc9e cf 19.9, ;
.

%

20 |
essentially the salac as it was in 1971.

.

'i
4The upstreen sa.T.plc locations over the same
t

'
1 i3

'
i. >

i
| period by Shapiro provided an .rrerage value of 26.7 picoeuries.w

- ,

,

i
*

per gram, slightly higher than thoce reported by us in 1971, eg

24 i
en average.

I
l
i

Sinca the ups tream samples, however, varied i
2n -

!.
.

8
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1vel 11 fram 0.02 to 127.6 picacturies per cram, the r>tatistical
-

2N uncartcinty in tl 1 avorc.c0 v.11ua would indicate that thereJt
l' o

1 3

3 is no cignificant differ.:acc in the Shippinc;po.ch botuaan

4[ upctrc w, and di.;cM rga locatienc, or benucen the 195S-1960 -

#

51 period and the precent tiuc.
I
1

0 f 0 nr. Goldonn, I refer you new to .'.ppendin 7-1,
i

-

7I which in in Intervencr'a 2::itihin 13-3,
-

t
I6 I refer you ther.e t:; the us::t duu'u been

|

9 c5nitted in evidenca here, includir.g the Tablo A and T:ble ~a

10 of Tippendi 1, and the fircr, figure, which 10 Figure 1 but

n not marked on the copy that ,e rcceived, of greca bata

12 ..dioactivity in vs. tor inring the period 1964 through 1971,

13 at fire f.ifferene locatiena in and around Pittcburgh.
I

| Mo':1, in this Appendin 7-1, Dr. Snaraglass hacI4 ,

.

15 precented data en Chic River rtidicactivity concentrctions

16 .: to suppo:c his theory of excessiva discharges frcrea Shipping-
I

po r:t .-

5/

Dr. Sterngicss nere claica that the uater quality
18}

1

jg
'

monitoring efforts of the Pennsylvania State Dcpartnant of

20 y !!cela indicated in 1954 and again in 1970 that gross beta
I

el radict.ctivity in the Ohio Rivsr, measurad at Midlcnd, one9

22 ) mile below the pinnt, excocded by nuny tirton the activity

23 measured in the Alleghany and Monongchola Rivera , which form

g the Ohio River scre 25 milec unstracm frca the plant.i

|
I

25 I'm referring specifically to the second paragrcph 4

.
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.

wel 12 1 I I
ct page 1 of Appendi:: 7-1. I

i.
2

' i
-

:

tUr.ve you enat.in<d 61.? claira by Dr. 5 cornglans on I
;

I

3 f the dcta Sct fart'. in th: tahl 3 in Fipire 1, and do you fo
.

4I hava cny coment en the civin and the d ta aat forth in
'

|
5 i nupccrt of the c1cir?

G A Yes, I hrra crnmined thic and found nc narit

I7 whatconver in this claim. |

c At tha outact, the ?enn;ylvanin Stata Depcrt. cont
,1

9 i of Health did not can.pl.; unter at Midland cae . nile below
u

10
, the plant, as claimed by Dr. Sternglass, but on the Chic

{
>

11 g River on n bridge on Ecutu 30, in East Liver col, Ohio, .

i

12 k belcw Rechoster in Deaver County, ?nnnsylv0.nia, n location
i *t

g9

i.

13 :| 2hcut ci:: .viles balcw the Snippi/1gport plant. and t'm data !
1.

f f
14 i used by Sharn Tlaar was frc a thct location. i

15 'i'ho Sternglass analycin ignores radiocctivity

16 j data taken ct Scuichley, Pennsylvenic.

17 0 Could you spell that?

18 A S-E-47-I-C-E-L- E- 7. -- below the confluenco of
39 the Allegheny and Monongchola nivers, and upstrent of

20 Shippingport, in 2 aver of data taken on the 7111egheny over

21 24 miles upstreta at Natrcna, and 45 miles upctream at'

Kitanning, K--I-T-A-M-li-IM-G, above the confluence tiith the2E

Monena. chela, nnd en the Pononc.enela at the third cam.u. line,23

24 station at Graan3 boro, c rer 03 miles above in:s confluence

g with the Allegheny.

- l
i

k
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1|il| If one were to att apt an honcet avaluation of
.

vel 13
O.e s.

2|) this type of seleci.ed c rpling .:ttticr5, it should be as
<

:|:
3[ 010n0 cs possiblo up nnd down strema of the plant in order

;
r :

4| to minimico othar poter.t3 al courc c, and to make a natorici
1

5 balance at least reucenably realistic.
I

G I, In this instanca'these other sources uould I
|

%

t
i

7' laclule, in cdditica ta r.ajor drainega arcaz for f llout and
i

0i natural rediennel.ido centributienc. potential contribution 9 !
n
i

. I I

O 1 from hospitals , universitieu and indu: trial .ccurcan, cnd ;
i

r i

10 "1
varicus radiOntclido; in the grecter Pite. church area, |

i

'
'l

11 3 At least one ::ajer tributary with one m.?jo?
.

'

s

12 - 1 nuciner installatica en it, a tribut:ry to tlw Monongaheln,

tne Youghicghany River, in exclude.' by the choica of compling
( 13]i

ilta! stations.
,
s

i
15 .. The third aajcr difficulty in thia analysis arisec

i

10 from the basic concoot cf ncing a measureront referred no

37 no gr:-;s betc activity cs a conzistenz indicator of abaclute

radioactivity content a' on which raatarial balancac ccn bec18

gg raade .

The grcus beta measurcracnt is, itself, highly20 ,
*

|,

.

indeterminate on cn absolute basic. Its onlf purpose is to
| 21

'

i- .ei serve as an indicator of the need for more spacific and
.~ t'

:
I

'

oracise isotopic' nensure:r. ants, For exacple, the tyco of
_o-a --

detector used uill itself radically changa the measuracent.24
.

I As an exczple, n pro:crtienal counter may be used,>

25
1

i

o .

__. -. - - - , _ - - - . . _ _ _ . . _ . _ . _ _ . . _ _ _ _ _ . _ _ _ . . _ _ _ - - . . -- _
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4
4

: t
i

:,
wel lp ]i j

'

cnd one way be uned with or withouh a vinde::. Howavar, the
t;
.,

j wind;whas c ante: will be ma:h more rwponsiva to low-onergy iA

i !

I3 bett particiou than vill t32 windo v.d versicn.
I'

.

i
.

4 ! Since the sacra,y .r.auctrim of radioactive naterial :
,
t

5 in a so--called grose bata sample in tuiknc n, the true

6 counting afficiency canns be kncun; and henco, tha absolute
i.

7;i cchivity repertad can only b2 en c.:timate, even for the ca.c.c !

{ ;

3 ! labcrator'/ a::d for tho sanc inciru2unt.
'

|
,

S
,

Ccngericcn of gross beta naam:rcrente betvecn

i
.

'
labor.itoriac cra even more acaningissc.10 ; '

J.:

t
11 I,, A fourth na-jer difficulty in crer.t.cd by the !'

t
i

.
!

12 l abconce of cny autengt at all t: uso river flow and radio- {
.

.

i
13 activity data to approrinw.te c :utorial balcnce. No -

.
.

14
-I indicatica in mada b/ Starnglars of the relative importance f

,

15 ] of tha contributiona cf the Allogheny and the MoncngeheIa *

.i

;e
'

to the ccabined flew in uhe Chic. :
.

i
'

17 Thus, a simplz-M.nded use cd a difference in .
I 6

1 4,

.

l activit'/ concentration in two river sectionc in manningless, I;g
|

19 since it does not reflect the total mr.ter cf curios con- {
,

i
20 {

tributed by each tributary ctream. |
1

~1 | The cpecific shortccxinos in Sternclaus' datao - -. ,

t i

| in Appendi:: 7-I are identified in the folicwing cections, f22
.

|
23 and referenca to this appendi:: and tha habics, particularly f

I
Table A and Table 3 mcy be helpful in following these (3; ,

, i
r

l '

co ments: '-c.o 1

!
'
,t

*
\

t
r

) .

,a
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,

1 ,
Y

1

t
1

n
,

2theraisavaluen:ted--jIn table a of 3ppendi;:
,.:w.-

s.
... ;J:E 1 2,i

nr.. OmRicF7: 2::cusa . 0, is th?.h A?Pundi- '
- i

i,,

I .

12 i or I4ppendi:: l? '

~1 4
.

.

i4'
.{ 97.el;3ss COLE.u'.!: X P r. c a r r y , l'.p ; e n d s..:: 2.. --

:
l

i

iS } Renan I,
t

. .

{
6 .m.... m. . .r. c...e. s t ir : C3 2 head,

i.
.

. .

IJG
- '7 ... Umrdcs GOL'OM_MI: In u - , ._ - h A of thia Ap.t. endis:

[.,
'

i,. 1

6 there is a value lit,:cd for the Chic c.nd Midle.nd, which as {
.

,

i fa .dic e.".~Vs4- .- u.'.d. - .n. ...a ...~ . W. s':' '...'v..b. ,~< ...~.e. . ~~ . %.g. a-9 .r. eu u :. . . .,

|10 East Li/arpcol, there i; a vslue indicated lia r the third i
1

4

?

11 q u.n.t ^. -- c .#. 1..*.M a. V.. . . ' ' ' 7. 1c.~~. ... _' c a y- c e .~. . e.r. . c.'.''...- .u" ~e .n. . i'
,

.

^
;
i

12 third quarter samplc take'. in 19f,.1 re"eorted bv thePennn.vivanih
.

6

13 State. Departrinat of Ecclnh. f
i (
e

14
"

Tha value of 17 indicated in the table for the i
.

15 i Midland Station was in fra: raported fror.. Nevetaber, 1964, !
.

h

iG the fourth quardar of that year; and in was reported as 17 i
e
i

17 plua of minus 4 picoeuricu par liter. !
1.

10 B'l MR. CHAEOFF: i
t

f
i

19 Q And vas that tahan, sir, ct MidlEnd or East I
,

|20 Livarpoci?
|

21 A No. |
, .

!
|

22 } All of the Pannsylvania Lepartncnt of Haalth d tc j
t |

are reported by Dr. Stk. nglass frca Midland arc in fact !23 that

i I
i?A taken at Ecnc Liverpool, Chio by tha Ptnncylvcnia Health

I D 0 %.rt'r.:.'nt.?
e t

t

- f
,
t

$

i
$
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3 Second, although the tent en page 2 of this
ULL).

jrb2 2L erhibit, and the firnt W if ycu recall Figure 1 in

3 Appendix 7-1, ahow2d the radianctivity data for the Allegheny

4 at Matrona, Table A, sitec, the Allagheny at Kite.nny -- which:'

5 in about la miles farahar upstrecm than uatrena -- and is

6 aborn the confluence of the Kickiminstas River -- and I'll

7 spell that.

8 Q Dr. Goldnaa --

9 MR. BARTI: Will you acrise ne when you cwitch

10 from table to tabic?
1

11 UITICSS GOLDMAM: I am still on Tabic A.

12 The Kickiminoi:ac Rivrcr has a cignificant drainage

13 basin -- over 1,300 miles -- of its cwn, anc undoubtedly

14 would contribute come radioactivity in cddition to its

15 subctantial flow. The value cited by Sternglasc for the

16 third qunrter of 19G4 for thi: utation was cgain not measured

17 in the third quarter, but was reported for November of 1964,

13 the fourth quarter by the State of Pennsylvania. And they

19 reportad a value a plus or minus 3 picocuries por liter.

20 There was no third quarter data.

21 Third, in this Tabic A, no contribution at all

frcm the Monongchela niver is considerad, despite the fact22 i
i

I | that in his methodology ha indicates that he is averaging23 !
i

24 the Allegheny and Moncngehela River to arrive at an upstream ,!

25 ! ValC8'
i i

! e

t i
f

! !
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1 Although in fact no 1964 data at all reported for

3rb3 2 the Greensboro Station, which is tha station he indicated he

3 was using, there was a dounseream statien in operation and
'

4 maasurementa availabic at c louar location on the Monongchela

5 just above its confluence with the Alleghany, and values

woro availablo for une in 'he third and fourth quartern of6 c

7 that year.

8 i Thus, in tho 2nclysis of the 19G4 - 55 data

I

9 Dr. Sternglass failed evea to follcu his cwn acdol of (
d1

10 censidering the upstream da.ta to bc ccaprised of tho |
t

11 input from both tributaries to the Ohio. |
| 1

12 t Fourth, in loching at the fourth quarter,1964 *

( 13 data reported by Dr. sternglass at Midland, in Table A,

la tho 9 picocurio por liter value, thare ware in fact -- the

15 value reported by the State of that number ~~ D plus or minus
i
'

16 4 for January of 1965, which is not the fourth quarter of

17 1E6 E- i
!
.
'

gg A value for February also for tha first quarter

19 of '65, was also reported by the Stato as 10 plus or minus

P cocuries'per liter. Thus, if any value vera to be usedi20 4

21 at all, the correct average of the first quarter values for

22 1965 would reflect both January and February, and should have

23 been 9.5 plus or minua 5.6 picoeuries per liter,
i

Fifth, the Allegheny values for the first quarter24

f 1965 were reported by the State as 5 plus or minus 3, and25
,

!

.I



909

1 7 minus 3 for Janucry and February, respectively, for a mean
jrh4 2

,

2 of 5 plus or minus 4.2 picccurics per liter, rathor than

3 the velua of 7 indicate.d .ty Sternglaca.

4 Thus, in thic tablo not one of the

5 radioactivity valuea used by Starnglass is correct. He has
.

6 moved data from cna calendar qcurter to another, and , ignored

7 licits associntad with the values. He has conceded no

8 centribution at all frcm the Monongahela River and no attempt

3 at all was made to pecdu.n an evnt apprcxinato material
t
I

10 halance by cenaidering the flow ratec cf the tributary

11 | streams.

12 BY MR. ClifJ:ICFF:

13 Q Pardon me, Doctor.
.

14 IIave you perforend er attempted to perform such

15 a caterial balance for the 1964 period in question?

H3 A (Dr. Goldman.) Yes, I did. But only for one

17 month -- November of 1964 -- in which concirtent flow and

to radioactivity concentration data were avcilnble at the
.

19 ctations to be used. 0

wCCJSL
3

I I used the Ohio niver at Zw' chley (?) , theheaveri20

21 River, and Raccoon creek and major flows immediately upriver |
g

22 fras Shippingport. I should stress, however, that the

23 material that I balcnced thia grocs beta activity with in |,

f
.

24 | not a valid or consistent. subctance, and that the single ,

25 cample for radioactivity in cach of these streams is not an
)
1

..



-

910,

,

11
1 apprcpriate reprecentaticn of the r:e:-eh and .e mean valuss;

-

2 becauco these values can vary from one day to the next, and

3 frem one wack to the next.

4 0 Uhat doca that balcaco shou as the differenco in

5 ccncentrationn between Ecst Liverpcc1 and the upriver region?
,

6 A Well, recognising the warnings I gave in my

7 provicus answer, the not differencs I caloclated was 3.5

8 plus or ninus 5.4 picocuries per litor. Since the error of

g the estimato is larger than the mean, I would regard it as

10 not significantly differcut than zero.

$1 Q But you continued, then, with your analysis of

12 the data in Snhibit 10-B?

13 A YOE-

ja In Table B, nov, dealing with tha 1970 release

15 of this Appednix --

16 Q Table 3 of Appendix 1 to 7-1, is that right?

A Yes.;7

13 In this Tabic, Dr. Sternglacs has added the

39 Monongehela River, although even with this ha neglects the

20 relatienchip of the flows in these rivers, in attempting any

21 sort.of valid material balance.

22 For e: car.ple, in 1970, the ration of quarterly

' 1 w in the Allegheny, was added to the Moncagehola near23

24 their confluence -- vere 1.36 in the first quarter -- I might

''
say that means that the flow in the Allegheny was25

.
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1 106 percent of that in the Menengchela. In the second quarter
--4rb6

2 it was 179 percant of that of the Honcngehola, and in the

3 third quartor it was 607 percent of that in the

! Moncng': hela. Jed in the fcurth quartar, 2'12 percent of that4

5 in the Monong2 hela.

6 Ther2 fore, any atterpt to avarage the activities

7 in thane two rivera to arrive at a valid contribution

G upstrem of t'te Shippingpert plant cunc raccgnise those

9 factors: The average values provided in Tabic 3 by

10 Dr. Sternglacs do not recognize thou at all, and invalids,te

1: that analysis.
;

12 Further, in revicwing the radiocativity data in
.

I
13 p Table 3 it is apparent that Sternglass has :c.anipulated the |

! i
'

|
14 calender again. The Stato data on the Allerheny River at

15 Natrona shcw no smple for the third quarter of 1970. They

16 show wo saples in the iccand quarter, April and June, of !
1

17 6.7, plun or ninus 4, and 6 plus or ettus /. picoeuries per !

;g litar respectively, averaging 6.4 plue or minus 5.7.

39 Thus, the third qucrter co-called upstre m

20 average is invalid on this basis alene.

21 And second, the State data on Esat Liverpool
l
i

22 saupling again called Midland by Dr, Sternglass -- show no

t fourth quarter data. Tao values ara shown for the third23

24 quarter, 9 plus or r.inus 4, and la plus or minus 5 pico-

25 curies per litcr, for July and September camples
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1 respectively.
.

,rb7 1 Dr. Starnylnaa has conveniently removed the

3 third quarter samplo into the fourth quarter of 1970 to make

4 his analycir?.

5 If the corr 2ct value vare to be need for the

6 third quartar, dcunstream end Chic and I!idinnd valua would'

7 be 13.5, plua or minun 6.4 picocuriac per li.tcr. The fourth

8 quarter valuu, an I mentionad, of 18, choun by Sternglass

9 in this table for !41dland, does not exist.

10 Considering the choice and micapplicatien of the
,

11 sampling stations, the finnible application of state data

12 to calendar quartera in which it uaa necdad, the basic 3

i

13 inadequacy of the approach by Dr. Sterng1csc to any form of j,
, .

I
14 material balanca, th+ uce of a cingic grab sample to represent-

i
!

15 the calender quarter, and the dependenco en such an'

i

10 | undefinabic material as gross beta activity, it is my view

17 that this attempt to show an othe:vico indnewn centribution

18 of Shippingport to the Ohio River. can only ha characterized

19 es unccientific noncenso.

20 .

I should cdd that the sanc concitsion -- cichougn
f
i

21 perhaps more kindly -- has been stateo by William Rowe, a

22 the Capety Administrator of the Office of Radiation Program,

23 EPA, last wook before the Governcr'n Pact-Finding Cc=mitteo

24 in Alquippa. Pennsylvania, and ac uell by the AEC.

25 Although I hree ccmpleto copies cf ' oth stattmentoc
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I which I would be pleased te provide the 2 card and parties,

I2 tuo of Mr. Rcwe's --
'

jrbG
3 MR. BARCN: I will object to thr.h, Mr. Chair:::an.

<

4 He io now going into what semsbody else has said.
1

5 MR. CImliO?F: Mr. Chai: ncn, I would like to mark j
,

t

G cnd distributa . Applicant's E::hibit no. 12, schich in the'

7 ! Tastimony by Mr. Rowa before the Governcr's Fact-Finding ;

!

O Committeo et the hecrings in Aliquippa, Fennsylvania. [

l |
9 i BY MR. Cr.?210FT:

10 Q I will ack 'shether this is the testimony you were

11 just referring to, Doctor?
A ~

12 A (Dr. Goldman.) Yes , it. is.
i

13 MR. CU?dCIOP": I would move that this !

~4 testimeny be received in evidence, Mr. Chairam, and wo need

I

15 not lot Dr. Goldman read into tha record at this point the i
!

1G obse..vations by Mr. Rowe on the analysis.

17 CHAIRtiW FARM.UIDES: Any objeccion? 5

l

!18 HR. BARO:i: Of course, Mr. Chairman, it's purc
-!

19 hearsay to me. This is a significant thing. Dr. Goldman is
t

20 here to testify. H? has given his own analyses cf these

21 works. I cannot see that we should permit him, regardlass of

22 his own qualifications, to testi'y as to whnt somebody else 1

23 has said.

24 CHAIPSJJi FAK-1. WIDES: Mr. Davis?

25 MR. DAVIS: It. Chairntn, the Staff does not see

,I
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1 the relevance of this tacticony, and until ue read it --
jrb9-

7, !!R. PARC!!: negardless of whother it :s re:: levant,

3 it's hearsay.

4 CIMIR'G2; PAFlGXIDES: I kno-t it's hearsay. And
'

5 as I said frequently this 3cn-d vill adult hearse.y, if it is

6 relevant, and if there is a purpose.

7 But, now, at this point in tino, and until the

s Board lool:n ct it, too, and in viou of the objection uc cre

p going to defer ruling unti". the 2ccrd has had a chance to

10 look at it.

It MR. C11AP2:OTP: Hay I ctate, Mr. Chairman, that

ja positien ic cartainly agrceable to the Applicant, and that

13 this testicony was the introductory statement by tt , Rowe,

g,g last week at the Governor's Fact-Finding Coumittee. It

15 served to introdeca into the record of that hearing the EPA

10 report cf July 20, and it ccamented specifically on the data

37 in Tablen A and 3 of Appendix I to Dr. Stornglass' paper,

18 which is also being analyacd by Er. Goldman.
.

39 And we thought. aincoitisan$fficialstatement

20 ' by a high oxecutive of the Environmental Protection Agency,

21 testifying on behalf of that agency, that it would be

g appropriate,

g CIIAIRMAN FAMDEIDES: Mr. Charnoff, in view of the

y discussions that you will be having with Mr. Baron and

3 Mr. Davis on the list of the exhibits, there is no reason<

..

_, . _ _ ,
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1 uhy you can't add this to the discusaicn. 22rhaps va can
~~irbl0

7. , dre. up a utipulstion ca the exhibitz cf the Intervencr cs

3 well as this one,

i

4[ IIR. CHAP 2iCF ': 10.1 right- thaak you.
i
e

CPMnFLMi ' AMLu: DES: Nou, let's procsad.4S

G LY MF., CHAMWF:
.

I
Q Dr. Coldzza, can you conceive of any explanation

7[
a which would produce elcvched rive; 1:nala .fr m radicactive

9 releasec other than liquid dicchargas?

10 A (Dr. Golduan.) Uell, only in the ovant of

it atmospheric discharges uhich contained large quantities of

12 short-lived radio g;3ec which decr.y to particulata matar al,

hk dIsucceptihictoprecipitaticn,scavsnging,and;..:o_(v.duv
13

,

14 or, of courso, large cuantitics of particula':a materials

ther.nelves .15

16 This in true, for e:ctmple, cf ar.anspheric usapono'

37 testing which all ficcion gene.s as uc11 as pirticulatas

jg are released isr.ediately to the atmosphore and do, of course,

10 find their way into surfaco waters including riverc.

20 Q And this would not be a reacenchle explanation

21 | for reactor die:hnrgoc, is that right?

A No, it woulc not ba a reasonable c::planation for
22 ,i

! reactor discharces.23 -

Now, the decay pericd within the ecoling circuit24

and gau hold-up system within power plants, and particularlya, .
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1 vithin pressurized water plants, is sufficiently long to

2 preclude any cignificant di.scharga of materiale except the

3 longer-lived noble garaa; and chasc do not produca radioactive

4 daughters.

5 The only othe.r possibla addition to this might be

e very small qucntities of radic~iodinos.

7 Q Would it be tinroe.senable tharefore, Dr. Golcnan,

O to exclude water racice.ctivity data taken a: Zuickley (?)
.

9 which is a;: cut 20 nilos upstrcan from the Shippingport plant

10 on the thcory that cne is secking to avoid fallout ct that

11 Accation frc= gaseous releasas frez. Shippin:Ipert?

12 A Yes.

13 The p rticulite, as .I manticned, bacause of the

14 PUR's -~ and Shippingport is u PMR -- have an axtrcmely

15 long hold-up time within the bauic system; and usually will

16 provide e:ctremely long hold-up in gas wastes systems.

17 E :tr2mely small quantities of nobic gises and only long-

19 lived nobic gaces arc discharged frcm this plant; ao that

is " fallout * -- as yoti characterized it -- fron those discharges

20 would not be concaivable, let alene significant.

21 Q Mow, this morning -- perhaps it was after lunch --

22 Dr. Sternglass testified to a general kind of conclusion that

'

23 it was his cbservation that high readings that have been

24 detected must be attributable to some sizeable particulates

gg which would have escaped in gaseous relcaces, and then

.
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1g deponitod cn the ground, and then flousd into the river.
,

Jrbl2 2 to you find thac hypothesia a racsonable one, !
l

3 sir, in light of all th2 data the.t ue hava discuened here

4 today? I

5 A No.

6 I don't find that believable at all. In order to

7 obtcin the quantitics of particulates, the long-livad

8 strontium-EO, cesiun-137, for ex.tmpla, that wculd be necessary

9 to attribute all of th.a environmental icvels of thcae

10 two radionuclidca to power reactor cperations -- cr any

yj reactor operation -- would require releacos er release
i

12 rctac of their ga.stcus procursors of hundreds of thousanda

13 of tince as gract; becauro of the difference in the half-

i
g livas, the amount of activity in parent-daughter relationship

15 is inverasly relahud to the relationship in their half-livos. |

16 Thus, long half-lived, daughters like strontium-90

17 or conium-137, with very short-lived gsceour proctrsors, I

18 vould require the gacaous practracra to be present in quanti-

19 ties which almost stagger the imagination. They could not

20 sneak out of a plant unchcerv.2d.

Q Thank you.21

MR. CHATJIOFF: Mr. Chcirman, I hc.vu and would like22

to intrcduce at this time two docunents that we were going23

to intrcduce into evidence, and which Mr. Baron specifically24
'

said he would like to. And I would like to hand them out25
t

. I,

l I
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1 as Applica.nt's Fxhibita 13 and 14.

2 They are the EPA Report of July 20, 1973, and thejrbl3

U IQ,C luy 1973 Assesmart of Environmental natlicactivity in

I 4, the Vicinity of the Shippingport Plant, uhich I would propose

5 be received in evidence at thic timo - unless the Board

6 si.a;;1y wants to defer this to tomorrow.-

7 I think we did agree t!nt the spccific documents

8 would go in, and that this might provide the Ecard with

9 sor.cthing to de toni:;ht besides going to the Cleveland

10 ; Grcuno football game,

i
11 ' ' (Laughter.)

12 CHAI.Y:AN FAPE UIDES: I don't know what you'ra

: 13 going to be doing, Mr. Charnoff, tonight, but I'm going to

14 be reading the transcript.

15 (Laughter.)

16 HR. 3ATM: Mr. Chairm a , I hava soca other plans,

17 I have a necting tomight.

18 (Laughter.)

19 CHAIRMAN FAFF.ATJDES: Mr. Charnoff, while wa are

20 doing that, can we clarify the record a little bit with a

21 question to Mr. Coldman at thic time?

22 Number one, Mr. Charnoff asked you whether one

23 could use or not uso data at Zwicky (?) an upstream data

24 for this kind of measurement; and I am acrry - I thought

|
I understood you to say you would reject that data?25

,

i
I
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.

I WIT!iES.3 GOLD JJJI: Mo.
jrbl4^

2 Dn. SEGN: Later on it appeared ycu would accept
..

3 it'.
-

'

4 t;Ier;ssS ccLp; san: ics,

'

5i The question vae whether I would reject the data

G at Zwicky(?) because it might be contaminated by gasecus

7 centuninazion frc a Shippingport.
I

8 DR. SHOLi: I see. And ycu would not re-jccr. it?
.

9: WITNESE GOLDMAli: I '.ould not rejcet it.

I .

10 DR. CHCN: You did not say exactly what that data

11 showed, did you?

12 WITI;ESS GOLD:Gi: ' leu .

13 Thic was the data en which I bane.c the materici
,

14 balance for the one nonth that I did atte: apt.

13 C**AIF31AN P.MCCKIDES: T.at na understand you,

1

16 Mr. Charr.off: l'ou are offering this but you - for identifi-

17 cation only?

18 MR. CE.;RiiCFF: I an offering it to be received in

19 evidance todsy. I think va might as well do it. It's here.

20 The partica had specifically ached that theco documents be

| recaived.21

22 CHJ.IPP.AIT FAPJG" IDES : Let the record be very

23 clear;

24 Applicant'c Exhibit 12 was offerrod only for ;
,

l

25 identification.
i

|

|
,

1..
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jrbl5 1 ] MR. CILENOFF: Th'At's correct.

2 CHAIPN.M FARi.GIGDES: All right.

3 (Tho docenant referred to,

t* "Testil..cny by W. D. Rowe,

5 rsafore the Governor's Fact-

6 Finding Comittee at Haexings in
4

7 Aliquippe, Penn:ylvania, July

0 31, August 1 5 2, 1973," was

'9 narked Applicant's Exhibit No.

10xxxxxxx 12 for identification.)

11 CIGIEGN 2APRAIGDES: N m we are telhing chout

12 Applicant's E::hibit,13, and Applic nc's Exhibit 14, offered

( 13 for identifice. tion and into evidence?

14 MR. CHL'3MOFF: That'a right.

|
15 Appliccnt's Exhibit 14 i.s the AEC May'73 Screary i

i

16 Report on the Assessaunt of Environnantal Radioactivity in

17 the Vicinity of the Shippingport Powe.: Station.

18 CHAIRMIJi FAoMdGDES: Mr. Saren, I assume you have

19 no objection, and that these are the docunenta you were

20 referring to?

21 MR. 3M10N : No objection.

22 CHAIRMAN FArsiKIDES: Mr. Davis?

23 MR. DAVIS: No objection.

24 CHAIRMAN FARMMCDES : They vill be rearked and

25 received.

'
,
I
I
a
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1: (Tha dccument referred to,
I

jrblG 2 "Assaac:aont of Environmental

3 Radiccativity in tha vicinity of
4

4 Shippingpert Atcmic Power Station,

5 July 20, 1973 (Eantern Enviren-

6 nantal Re.diatien Fncilicy, Montgo

%

7 Montgeraery., Alabama, was marked

Applican 's Exhibit 13 forc0
=cxx:ctnx

identificction, and was received9

10 in esidenec.)

The further document referred to,
11

12 "Sucanry Report on tha Assens-

ment of Envircnmental Radioactivity13

in the Vicinity of the
14

' Shippingport Poter Station,"
15

(U.S . Atomic Energy Commission) ,
is

?;as erked Applicant's Exhibit
17

14 for identification, and was
18

received in evidence. )xxxxxx 19

liR. CHARNGFF: Mr. Chairman, I have no further
20

direct evidanca by these witnesses, They are availablo
21

for cross-examination.22

CHAI:UWI Fl.:WAKIDES: All right.g

MS. Baron, crosa?
24

|

N * 3ARCU* YO8' M#* CDUL*"a"*
25

1

i

|
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jrbl7 ; CROSS-EXAMIMATION

u ZX:C:XXXX 2 B'I MR. PrdtON :

3 Q Dr. Goldman, throughcut your testincny, your
?

4 review of all of the reports and tchles af Dr. Sternglass,

5 it seems you have indicated and me.de it a peint of indicating

6 this declectivc' method; or, to put it ancsther way, the

7 "Sternglass methodology'.

3 Dasically, what you are saying -- and I dcn't

g think you inte.nd to infer that it is deliberate or incidious

10 or anything of that nature -- is thht he is mistake.n? He

is in arror? I:5 that correct?11

12 A (Dr. Colemut.) I think. than the impression that

( 13 I hava had of the presentc.ticna made by Dr. Sternglass

is that whera he cc.n find data that suits his theories, hej4

will use it. If he finds data that dces nct cuit his15

theories, he will not use it. And where there is a conflict1S

in dcta available, he will sclect that which supports him37

and reject that which does not.
18

gg Uhether that is " insidious * or " mistaken," I

END 10 don'c know.20

21

,

22

23

24

25
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#11 1 BY !!R. BARON:
1Inl

2{i O Let's not play se;: antics. Let's get down to
I
l3 what I'm driving at. You have indicate,d here with respect,.

-

1

4 to your testiIgony, you talked about reanalysis on several
i

5| occasions by HUS, your ecmpany or tha ccapany of which you're
| '

6 a high officcr. You have indicated that sc31 sarplos cannot

7 be located for retasting purposes or reanalysis purposes,

8 and I wonder then as to the ocmp2nteney and the accuracy of

9 your staff that made the original analyses which were apparcntity

to later on determined by yct ccmpcny to be apparently grossly

11 in error.

12 Can you go into that, please, becauco you have

15 indicated this has happencd with recpect to overy one of the

14 points in E;:hibit 1GA that you talked obout.

15 i A (Ir. Goldman.) That'n correct.

10 The staff tlw.t worked cn the e,nalyses

17 reported originally in 1971 are no longer employed by us.

18 0 They were all fired on masse?

119 A I'd like to think it was comanhat more selective
20 than that.

21 Q How many people were involved in the original

22 analyses?

23 A At cne time or another, five.

24 Q What wora their degrees tc2d what wore their

25 capabilitien?
,

I
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In2 1b. A Their degrecc were veriable frcm a Ph.D. in
le

12 radischemistry no n two-year colingo Associcte level.
1

3 0 And who would have been the perron recponcibic for
|
14 their initici hiring?

5 A The person responsible for their -- well, they

i

5 wara hired by di'fferant people because they occupied different'

1

7 positions.

8 ! They were, an I mentioned, pacplc ranging fron 'hec

9 supervicor of the lahoratory to technicians bacically,
'l

,
10 ; chemical technicinan in the laboratory.

1; The supervisor was hired by one individual. The
'

12 i technicians vara hired by ecmahedy alce.
I
I

.- 13 Q What prcmpted the roanalysic?

14 A The reanalysis van pecmpted by'the Interim
i

l Report of the EPA which came out in, as I recall, April or15
|

1G May dat indicated they found no basis for the -- for other .

17 sources of this and raised the suspicion of analytical error,
t

18 O Did any of Dr. Stornglass's published works or
'

gg testimony have anything to do with the reanalysis parformed by

20 your ccmpany?

21 A I thinh Dr. Sternglass certainly provided my

22 conpany a useful service in etimulating the ahole question to

23 begin with back in January.
,

24 C And so then an entire new staff or new group of

25 people mado the reanalysis?

/

1
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In3 3 A No, no, that's not exactly the cisa.
.

2 At least two of the original staff made the -- two

3 | of the staff uhe were involved in the original analyses are

4 still cmployed and were involved in the reanalysis.
1

S Q Ncw, with respect to, again forgivo me and

S I indu?.go me becanco I'm not familiar with how thic is donc, --

7 the reanalysis obviously had to begin with a sample?

8 A That's ccrrect.

9 0 And these camples had to be gath.ared. You didn't

to have the original samples?

If A Yoc, wo did have the original camples.

12 0 Scme of which had baen lost?

13 A No, if I can clarify: Wa had baan unable to

14 locate the samples back in ilanuary when Dr. Sternglass first

15 bronght these anonalies to our attantion and everyone elco's.

16 We did not really ezpect to find any samplan becau::e
,

17 we do not normally %cep camplea for longer than about a year

18 after they have been analyzed so that we would have camples

19 and would expect to find samples for 1972, for example, at

20 the beginning of 1973.

21 W would not have expected to find samples that

22 vent back te early or mid 1971. The search that was made it

23 turned cut afterward appeared to hava been scuawhat perfunctorJ.

Wo were 'inforned -- I was informed that the24

25 samples could not be located. This was in January of this

.
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i

In4 1 year. In June of this year tha samples vara 1ccated in a j

|2 storage roon, a rather cut of the way aren, but some of the

3 criginal scaples were locatc.d.
,

4 0 Where was the storage recm located?

.I
5 A It's in the bacetent of the NUS building in

G Rochville.
I !

l
7 0 Were these senples protected in any way or

|

\
G uere they juct pct into the storage building in en cut of the

j
!

9 way place as you have indicatsd? :
s
I

10 A They were in enrdboard certons. The one set of I
,

s

gg }
samples, thoco frcn, if I recall, April of 1971, were in the f

>

12 l original collection bags,. the plastic bags, in which tha 8
i

| |

13 collection had taken place with the original tags and labora- f
14 tory log numbers en th m.,

i
15 The September sanples, the fc11 unnple anyttay, i

16 was in a counting dish which is a plastic patri dish of

g7 cyprc:.cimately three inches in diamoter, e.n inch and a half j
f
t

gg j deep; and it's sealed with tape and idantified with the |
f
i

19 sample num.ber. '

Q So then ycu're indicating that the total amount20 j

21 of time that pasacd betwaan tha original sampling and the !

22 raanalysis was how long?

23 A The original samples were collected at the indi-
,

24 cated times in 1971. They were originally analysed in 1971.

25 0 What month;could ycu be specific?
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in5 1L A I can't be specific. I would need the entire

2 laboratory log to identify that.
I
~

3 Ic would be obviously the second half of 1971 and

''

4i the beginning of 1972.

I

5 0 And they were roanalyzed --

'

o A They had been reanalysed beginning in appreninately

7 the middic of June of this yaar.

c, Q So that's approximately two years sinco they had

g last been cramined and locked at?

10 A That's right.

39 0 Now, is there any offect upon the radicactivity

12 J IcVels of these ocupies with the passe.go of two years' time '

~

33 sitting in a storage rcom7

14 A I would enpoct that i.he strontium-90 would have

15 decayed by the equivalent cf two years. 'Jith a half-life of

16 30 years, that's not particularly significant.

Q Was that taken into account in the reanalysis?37

A Yen.18

19 0 And that can be done accurately no that you can

20 Put that sample back to tihat it was at the time it tras first

21 analyzed?
1

A With respect to strontium-90, there is no doubt22

23 that the correction for decay can be made mere precisely

y than the analysis itself.

Q Is that true for the other elements?g
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In6 1 A I would think that is largely true. For these

2 extremely lou concentrations of materials, the precedures
.

I |
3 '! and methcds of analysis are quito difficult and have a fair !

- II I
I l

4
|

degree of uncertainty associated with then as indicated by
|

I |59 orror limits that are attached to them.
|
!6 O Dces your company, NUS, do this kind of analyses I
i

5

7 for toher companies constructing reacters around this country?!
l

8 A iihen we can't avoid it, yes.

|

9 Q At tha tiuo, say, June,to what extent of

10 involvanent wanycur company in? |

11 A Uc are conducting either full precperational i
l
i

12 survays er praliminary site aasassments for apprcxinately -- t
5

13 I'd say in the range of eight to ton power plant sites at,

14 the present time.

|
15 0 And at the same time when this information first '

16 came to light about the high lovels, uculd you say the same

17 numbe" of p'lants involved -~ uculd you have the same numbar |

18 of plante involved?
,

19 A I don't underrtand.

20 ?E.. CilAPJIOF7: Objection, clarification.

21 BY MR. LEON:

22 Q When these high levels woro first nado public

23 coming from the Shippingport plant, was your company involved '
l

24 with just as many other plants na cight to ten?

25 A Approximately. !
,

,i
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In7 1u Z) , I would ascume than that when this became

7- public knouledge, it was a source of embarraccment for your

3 ccacany?
I

4 A To say th? very loach.
:

5[ Q Sa that something had to be done to remove that

6 source o'f er.barracament?
'

7 'A I don't knou that I would indicate that it would I

8! be a~ removal cf ccurce of enbarraasr. ant na nuch as identifying.

t-

0 what cur problem was and rectifying it.

'
10 Q Ucw, you harp indicatcd, I think Ehis van in

11 responce to a question from Dr. Ghon, that no regular analysis

had baen done by your cenpeny in 1971712 '

13 A No. What I indicated, I think, was that we

14 ctarted a laboratory cperaticn at NUS in '71; that was the

IS yead in which we began this kind of operation.

15 Q And you indicated that no one thought the

17 original results were too high?

18 A That's correct.

19 0 Now, wouldn't that be due to lack of experience?

20 A No, an I indicated, I think in my response to

21 Dr. Shon's question, there are, there were then and there are

22 - now areas of the country in which levels of strontium-90, both

23 in uilk and in soil, are at lavels which were not greatly

24 dionimilar f:cm thece that ua were finding; since this was the

25 initiation of a study in that area, the firnt one that
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?InB 1 had been done, we had no basis for ccmparison with normality,
.

2 shall we say, in that area.

I.

'

3 We looked at othar areas of the country and

4 found not too dissimilar results and hcd, therefore, no

5
'

great bacis for concern.

6 With rsspect to the incidents or the situations

7 involving the high radioicdine measurements, ua did at that

g time call the Shippingport power plant or Ouquesne Light

D Company to inquire a to any unsual reloness because that was

10 an unusual occurrence; cne that was outside the range of our

g; normal expectation of measurements.

12 Q Dut ovan thcugh you made these phene calls and
i

13 , somo inquiries and did note those higher levels, thero was
I
i

ja no reaction from the people in your ccmpany to the offect'

15 that some of our subordinaton, scme cf our paople here, have

16 made a gross mistake and are in error?

A At the time we reported these, we wore17 .

ki) v COfl ss
gg not aware of any errorc. The errors have come tco inbc,/only

99 within the last month or two.

20 Those are values that were reported well over a

21 year r n re ago.

22 Q You were studying at that time other plants, I

i think, you have indicatad?23

A Y"8*24

0 W re there any similar high levels noted?25 |
! t

I i

h
; 1 ;,
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in9 1 ! .A No.

2 0, - ITow, the same team uca working en those other

3 studies?

4 A Generally, yas.

5|| 0 But they didn't make any orrors in any of those

G particular plantc?

7 A At the necont, we are in the prccess of finding

8 out. All cur camplos have been recovered from that location

9 and are also being reanalycad at tho icement. 1

10 Q Can you indicate the naraea of thess plants?

11 A one of them is the Calvert Cliffs plent.

12 [ Q Any othora?

i 13 A That, I think, is the one which we have the

14 grestest basis for concern about.

15 0 And what about the others -- I assema you'll be

16 beginning to make studica of those plants as well?
!

17 A No, becauco at that paried in 1971 the Calvert {

1a Cliffs plant was the only one in which ue had an intensive

19 program underway.

20 Q I Ece.

I

21 You indicated comething to the effect that

I22 residuals frcm weapons testing and the fallout could hava
t

23 centributad or caused the result which he's making reference
|

+

24 to, Dr. Sterngless is making reference, as stemming from a

reactor?25
. ,

i |

| |

|

!
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4

in10 1 ' . , A I dhink the only -- let me noe if I understand.

3-

2 wnat you're caying. There are tuo instances, I think, in
i

J which fallcut has been referred to. One is the major source

4 of a long-life radioactive waterial which is presently found

5! in the envircnment regardless of the location, otrontium-90

6 and cosien-137.

7 Tha other refers to the radiciodino measurement

8 about which there is a dicagrceaant or at least no resoluticn.
.

9 It it. cur view, the viev of EUS, that the likelihood of

to fcilout centributing to that activity is stbstantially

11 greater than it appears to either the AEC or EPA.

12 Now, if you cara to difforentiate between which

is fallcut situation you're talking about, I'd be happy to
q

14 explc.in that. |
I.

15 Q I want to go back to the reanalycio.
I

16 With respect to the ratesting, was it done by an

'

17 indoptadent laboratory or was it donc just by EUS?
,

18 A Noi as I indicated in my testimony, the samples

to were where they could be aplit; that is, physically separated

20 into different portic=s.

21 We analyzed one portion and other portions were

22 analyzed by EPA and by the Sealth and Safety Laboratory of

23 , AEC, neither of which we can or is a subsidiary of anyono

24 S180-

25 0 In the distribution of the samples, shall we say,
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i

in11 ; j dea.'.ing then onh, was thare a specific in.iication to the
'

t

9 various acencies to whom chav were beina cent as to Vherei
- - - -

i
i thcy had cc.ma fren? '

e
O I _% %

4 A Yes.

3 Q T.nd you gavo the:a all the background information?

A They already had the background information in theg

7 sence of having copies of the quarbonf.y reports for 3eaver j
!
l

0 VallCY* '

\

o ,
Q So if I can stranarize what you'ra saying, you

- ,
.s

are appearing hero and you're scying that we v.ade a mistake?
10 [I

A That is corrcot.y, ,

Q In the initial analyses; that we have determined
12

that we made a mictaka; and this deteruination is based upon !!3 !

& reana y: s e n m ples, th se f which we could14

find?
, o.
.

A That's co'rrect.
,6i

Q And you have indicated that these sampics were
1 /

citting in a otorage cabinet in a ont of the way area for
,8i

two years. You have discharged the people who made -- come
l.a

j f the people who made the original analyscs which up c20
I

until this cummer apparently you would have stood behind;
21

i
i and you're now caying we vore totally wrcng?zu,,

A That's correct.
3

:

j Q And our cwn reanalysis as supported by these
24

i

I independent agenciec with our own material have corroboratedon i
,

1

i i
e s

I '

t
li
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1

In12 1 what we hava redetermined to be the truth or the real fact?

i

2' A The facts --

3 0 In that a fair statenant?
3
I

4 |t A I think insofar its it relates to thouc samples,
.

'l
5g yes.

;

6 O Excuse me. t

I
7 In the distributior. to those agencies, did you i

8 indicate why this was being requaated or why you were

:

9 soliciting this test or was it as Dr. Sternglacs uces the

10 word " blind," was it a blind study?

11 A No, I think it uoa quite obvious to both agencias

12 as to why the se samplea vare baing su rlitted for reanalysis. ;

13 They had a great deal of intersch in these sar.ples and

;4 analyses, EPA, sinca their Intarim P.cport, the April report,,

15 indicated they could make no jui'.gment about 1971 because the ;

1

is camples were not availabic for rennnlysis.

!

17 The Health and Safety Laboratory which contributedi
i

18 significantly to the EEC Division of Operational Safety

19 summary report also had a great deal of intarest in determining
i
*

20 the facts as they related to 1971 since there is no way of

otherwise reconstructing what may have happened.21 i

22 They were quita pleased in this inctance to

23 serva as a check for comacrcial organizaticr., a function they

| don't ordinarily perform.34

1

25 0 Is that a typical way of soliciting independent : 1
I
r

I I
h .

*

i :
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in13 2 e' ctudy of a atmple er of an analycis that on2 makes?

2 A I don't know of a typical way. In this instance,

3 | there was hardly any way ua could disguise thoce camples. '

4 What I'm saying is we had to identify what was

5 heir.g provided and the basis for its provision.
,

G Q If those errors had not bson mad: at all,

1
! i7 what would your cpinion be as to Dr. Sterng'iass's analyses

e using those original analyses?

g A Well, I think, Mr. Baron, I indicated that in

to my testinony with rocpect to -- I
t
i

11 0 Wall, let me ack a difforcnt quectien then. i
.

12 'Jould ha still be wrong?

13 A 723-

t

14 Q All right. For various other rocsons?

15 A YOD-
i

| !

is Q okay. |
I,

17 With respect to the other planto you were testing,

18 you indicated Calvert Cliffs is probably the cnly one in which

39 you're now actively doing a raanalycis?

20 | A Thnt's correct.

*
2; Q All right, ware you doing taat:.ng or strontium-90

,

1 -

22 livals at other plants?

23 A Yes.

24 Q And when? I

A E:: cept for Calvert Cliffs, these were all after25
1

! ,

!
|
|

1.
l
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Inl4 1 1971 - that in, 1972.
_

2 0 Dut they 'ecra prior in time than 1973 reanalysis? *
,

3 A Yes, but I should point out that in 1972 and i

4 sizwe, atarting early in 1972 and since then, we have what -

i
i

5 1 I will rafer to cn quality contrcl or quality assurance
t
?

6 checks which were not in 2:cishence in 1971 when the laboratory

y first got undar'.my and these analyses and checks cf a quality

a control natu*o hava indicuated to us that data in 1972 and

! subacquant hr.vo no problems associat2d with them. I9

10 Q So you couldn't pasoibly taako the came miatake

;3 ic uhat yct're savinc?
|. -

12 A I wouldn't cay "nover" but the likelihood of
'

13 significant error, I think, has hacn substantially reduced.

7,3 0 Ucw, uarn tha measurnmonta at Shippingport which

15 led to the reanalysis, do you recall, the most recent

mecourerents?
I n-

17 The moat recent ca.r.plac fr0m the Beaver " alleyA
i

"furveillanca 3rogram probably were collected about five or18 ,

gg six days ago.

0 I' referring to the ones prior to the nececsity20 1

21 to make the reanalycis. And I'm trying to tio that in with

when your Qualitv Control Department bagar,7~, --

A The samples have been collected continuously3

at the Beavor Vallay -- or in connection with the Beavory

ValleyStruillancoProgramcinceearly,13].|J.
- A

c This is a25

l

.1
f
.
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Inl5 g progran which is still underway and still continuing.
-

2 The results cf thece nnalyses have been reported

'

3 on a regular basis to Duquesne Light Ocmpany, and the need

4 for reanalycia was apparent uhsn Dr. Sternglass stimulated

5 ur organisation and Duquecne Light and the Atomic Energy

6 Commiscion and everybody elco in January of thin year.

7 At that thne we fcit the need for these samples

3 for reanalysis. It would hav0 salved a let of problems and

9 answered a lot of questienc much more rapidly than it has

done.10

These campics, houavar, were not located until
99

12 about ono or two conths ago at which time chay were submitted

for analysis by tha 1 horntory, byEPA, by A2C and by ourlo,

wn lab.14

Q All right, now thoac are the omnples tha'c were
In_

a en in June of 1971716

A That's correct, April --
7

0 Okay, but still 1971. And you have indicated Stat18

there's been sampling constantly right up to five days ago.7g

A That's correct.20

O And in 1972 sometino your lab daveloped a quality21

control feature to the analysis work?
/,ma,s

A That's correct.23

0 Did you reanalysa the samplings taken since the24

early samplings upon which you had made the mistaken?6g,
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in16 I A Yan, sampics have baon checked in early 1970 to
|2
|

February of 1572. In fact, they were reported in the Interim

3 EPA Report, the roanalysis cf soil camples taken in February
4 cf 1972 were raanalynad both by C A and our cwn laboratory;

5 1 and, in that Intarim naport, they indicated that thore was
G quite good agreement bot can the original valuon that we
7 repcrted, hhc raanalysis that we reported, and their analysis.
8 0 Of course, that wouldn't nececcarily indicata
9 that the earlier levcis, the ones upon uhich the supposed

10 mistake occurrod, that that original analysis was wrong.
'

11 It would merely indicato that at the time of

12 these more recent caraplings radiation icvels ucra icw?

13 A That's correct. That is why ve wanted to' find

14 the 1971 campice.

15 Q So at this point the only justification that

16 you can offer to explain thece high levels, these original
17 readings being so high, in c mistaka on the part of your

i
18 staf f of five people?

19 A On the part of some individuals on the staff.
20 0 Some of the individuals.

21 You also indicated wharyou were cc:nmenting upon

Point 3 of Dr. Sternglass's Exhibit 10A, pago 2, again you22

23 used the word " reanalysis" and you indicated, I'm just
.

24 quoting here, " original results were high.",

|

25 You made mention of in transit exposure, meaning

_ b
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in171 the actuni shipment of the tsuplac? Or the measuring
,.

2> devicas?

3 A The decec acetmulated by the thermoluminescent

4 docimeters of TI,D during their tranapcrtation back to Santa

S Fe.
'

i
6 Q But again that htd to be rsanalyzed? |,

!
7 A That's corrset. They wore reanalyzed nathematical|ty

i
I8 rather than in a laboratory cencO. i

G Q Hay I submit, icn t that a bit of a selective8

10 randjustment of ser:s staticticc?

11 KR. CHamiCFF: objection, Mr. Chairman.

12 | MR. SARON: All right, I'll withdraw.
t
'l

13
- Mr. Chaircan, at thic point, I would ask the g

14 indulganco of the panel to parmit Dr. Sternglass himselfto,

15 ask some cuestienc of Dr. Goldman.

16 He could go far more in the scientific realm,

17 r.nd I would not be able to do it.

18 CIihIDM FAEK5.KIDES: Mr. Daren, the Board ao

10 we said lact time, was interested in any way possible to

20 expedite the hearing and to develop an adequate record, and

21 that's why we permitted you to do so last tina.

22 We have a couple of unfortunate delays, however,

23 cccasioned by this precedure; and we then auked ycu to take

24 a more direct hand in coaching the questions of Dr. Sternglass ,

25 Now, we'll permit ycu to proceed in the way wa'

_
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. ,

'

inl8 1l settled on at the last evidentinry session; and va hope

2, that the question of Dr. Sternglass are not ecmplex and they
i

3 can be answered with a very simple yes or no answer, and they

4 can 1;e connected.

5 MR. BARCN: Hell, these were notes that he had

G been making uith respect to the toctimony as it was being

7 given by Dr. Goldman and I would asstr.3 that he . |. .
I
:

a CPAIEnN FAPJiWD23: All right, Dr. Sternglass,

g proceed, cir.

10 3Y DR STERNGIESS:

$$ Q Uow, Dr. Gol6: tan, is i'c then correct that you have

12 , stated that you believe that these high lavels of TLD'

( 13 readings are essentially dua to the transit going datm to

14 New Mc::ico, that they were c:: posed in the airplane?

A Yac, as I testified, we have maccuroments of15

2 1L'.D L W ( E Ul(l $ C11) t
IS 2r L nsit and dosc timt are highly variable and substantial

37 and that this would appear to be respcnsible for the bulk

18 f the nomincl uncorrected exposuro value.

jg Q Now, I now chow you a set of diagrams which we

'

20 want to mark as an exhibit.

21 MR. CHARNO7F: Excuse me, this is marked

22 Applicant's Exhibit 11.

fin. DJ.RON: That shows you the hour. It's23

24 Intervenor's, I'm corry.

* * ' * * **"9 ***' Y*" *25 * '

i,
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in19 1 really offsring Intervenor's E::hibit 11 which is the external

..

2 dose rates of the NUS Corporation of 1971, Ambi.ent'

3 Radiation Cosa Rate Against the Tosin of Shippingport Reactor?

4 lin. STERNGLASS: Nc. 43, right.

5 BY MR. STERUGLLSS:

S Q Dr. Goldman, are you generally i'auiliar --

7 MR. CFARNOFF: Excuse me, are we caly talking

8 at the moment to the tor.?

9 MR. STERNGLASS: The first to the top, A; call

10 it A.

and 11 11

12

13

14

15 -

16

17

18

10

20

21 i

,

23

24

25

- - .
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1 i CHAI'CIAN FAPS/IID23 : A c you talking about the graphswel 1
o

a

2 relating to the Tcwn of Shippingport, Station number 10?

'83 DR. STERNGLASS: Right. The first sheet. .

4 CHAIRMAU FA.V.EIDES : All right. De cpecific,

5 sir. Identify the exact space that you're talking about.,

f

?

6 DR. STERNGLASS: Eight.
|

7 { S'i DR. STERNGLASS:

8 0 Arc ycu f amiliar -- do you ger.or:.11y recognize
I
i

9 : the pattcrn of external dose ratea read by the original
'

10 raw dosimeters, as reported in NUS? This is tchan from the
4

17 report. Do you generally ' agree with it? I mean cubject to

12 your further verificatien?

13 A (Dr. Goldman) I hava no basis for questioning it,.

14 or agreeing with it.
'

15 0 All right.

16 Now, down belov you see the on site Shippingport

17 roactor, Station number 43. 'lon have --

18 MR. CHARNOFF: Excuce me, Mr. Chcirman and Dr.

gg SterngInsa. The chart says externcl dose rates, NUS Corpor-

ation. Is this represented to be a NUS chart, or is this --o~0

Da. STssnGLAss: It's tchen frcm data prepared33

22 by NUS, and then plotted in this aanner.

| MR. CHARNOFF: irTno did the plotting?g

DR. STERNGLASS: I did the plotting.24

, CHARMOT:: I see.25

I
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wel21[' BY DR. STZ"diGLASS :

2 0 Hou, wculd you tell mt what is the top reading,
t o,

I)|
,

for : he Tcwn of Shippingpcrt, for thatJ the m. :'.imum reading :

?

4 j tir.? interval, 'ehich, by the way, begins in early '71 and

5 !: endt in late -- in early '72?
i

6 A (Dr. Goldman) I can't identify specific times

7 ! from the intemic shown'. but on the top curve there --
:

O Q Yes, at the --

9 A -- is a value chown of --

10 0 -- th re e -- .

.

11 CHAImati FAR%d(IDES: Dr. Sternglasa, lot the

:
12 ! witncsc answer Sir.

!
i

13
|'

THE WITJESS: 271 er per year.
'

114 BY DR. STEPJdGLASS : !
! -

15 0 17ould you say at the came time, dovin below, what
i

16 | is the ma::imun reading for station number 43 on-site

I i
'

17
- Shippingport reactor?

18 A (Dr. Goldman) I wouldn't characterice it as a
f
f
4

19 reading, because I'm quito sure that none of our TLD's

. .

20 i, reported 410 millirad per year. The rate that has been
1

21 extrapolated from the reading appears to be 410 millirem,

22 r or mlr,per year.

23 - i Q Now, I want to have you turn to the seecnd page --
I
i

24 | MR. BARON: Let'3 nark that S.
f
i

23 ! DR. STEPliGLASS: Yeu. Mark that as E:<hibit 11. ,

I I
t

|i
1
r 1
i e
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.
i

Iwel 3 j EY DR. ST32NGLPSS:
i

- |3 IS -
Q Thic , then, refars tc the pericd of highest dose

3 reading, when 371 and 410 cecurred in the Trwn of Shipping-

4 port, and I uculd like yca to characterine which of these

5 I '.cv the highe.n on this basis for this time interval,
I

are

G Febr'aary '72.
'

7 A (Dr. Goldman) Wall, the highect indication there

8 is still a bar headed <i10 on site.

9 Q Right. And there's another station marked number i

!

10 10 to the right, which 19 marked 371; is that correct?

11
'

A That'c correct.

12 Q Right.
]

13 And to the left there are two other decimeters ,

!

14 chovn, nu:rher 11 and nunfoer 15, at stations number 14 and |

15 number 15, characterited by Hookstown and Georgetown,
i

10 Rould you read those nur.bers for me, please?

17 A 242, 259.

18 Q All right.

19 How, Dr. Goldman, I'm going to ask you the

20 following hypothetical question:

21 According to your testimony these desimotors

22 were all gathered together and shipped in a package down to--

23 is it New Mexico -- Santa Fo? Is that correct?
f

'

24 A I don't think I testified as to the method of

25 shipment. You may confusing it with Mr. Creuse,

I
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wel 4 1 0 Well, whichever, they were shipped. I understood

A it uac ccamic rays that was involycd. Whichever., they were

i '
3

q chipped. They were shipped to IMu Mexico, in that correct?

4 A That's correct.

G Q All right.

6 Now, Dr. Goldman, I would like you to explain to

7 me or to the Board how it is possible for a small package of

6 dosimeters, all of them in a small package together, that

9 some< th enes that are lect _ tad upuind by a few miles, should

10 register less cesmic raya than the ones cr. the cite?

'

11 HR. CHAFl;OF?: Objection. There is no foundation

12L for the question, that t' tic reading wa.9 due to cosmic rays.
i

13 The tastimony was that thera vare in-transit exposures ,

14 uhich might cons frca a variaty of scurcoc.

i
15 CHAIRifEI FAURAI: IDES : Would you rephrase your

16 3 question, Dr. Sternglasc? Yoa : night ask Mr. Baron to -- !

17 MR. 3AROM: I've already indicated it.

13 CHAIPJO.N FAR'mKIDES: Incidentally, while you all
4

19 are discussing, let's he clecr about this . Intervenor's

|
20 Exhibit 11, that first page will be ll-A, the second page

21 | will be ll-B, the third page 11-C, the fourth page ll-D,
i
!

22 the fif th page ll-E, and the si::th page, ll-F.

I

23 DR. STERiiGLASS : Right. I

24 CHAIPXMi FARMAKIDES : All right, Dr. Stornglass.
I

25 DR. STERNGLASS: All right.
.

I

I
i 1

,1

(
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|
|

ucl 5 1 j BY DR. 3T2PEGLASS:
i |

C Dr. Go} 6 nan, how e.ru these dosime ters shipped? I |2 '

3 ? A (Dr. Gol&un) Tc the best of my knowledge they are I
i

4' shipped by air parcel poe t to Santa Fe.

5 Q Santa Fe. Right.
_

6 Would you de cribe r:ughly the cite of the packaire?

7 i A I have never seen a package --
!

3 Q Rignt.

I
9 Wsuld you say the chipc are very largs?

10 h !!o, the chipa nra cwall.

11 Q Ecv large?

I
12 h I think ::r. Crouce dencribed them. I have seen |

|

|
/ 13 the TLD chipa I think twice in my life, and I don't think g

14 that would qualify ma to mhc ditc.en.;ianal analyses of them.

15 Q Right. But you would agrce that tne package is |

10 not required to be an enormous package, ic diac correct?

17 A Thnt'c correct.

13 Q All right.

19 Now, would you, therefore, in your judgment, could

20 you explain to the Board how a given package containing some

21 20 or so dosimeters could by some miraculous way load to

22 seca dosimeters to receive much more dcse than others, and h
1

23 that it shculd be exactly thota that were on the site that

24 sh ved the highest do::e?

A In the instcuco of the four values shcwn here, I25
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wel 6 1 have no basis for explaining any apparent differences.

2 t!hether this is true continucusly for c11 of the measurements,

i,
3 !. I dcn't know.

I

4 Dut I nave no baaic for a::plaini::g the apparent I
I
'5 differances that show up in thic graph.

6 O Would you not agrac thnt the mos: natural explana- |

7 cion of this fact, uncre the on-sito dosimator chows thu

8 highest reading, the upuind dosireter showed the lorect, and

9 the dnunwind dosimetor uhoved un in cormedia4:e. reading, is
i,

10 uhat you would naturally expect fren c cource diffusing from

11 the site with the pattern being a meteorological pattern,

12 with the windo coming from the west, typica.'.ly, Icading to

13 lower exposures for the decimaters at Hookstown and George-

14 town, than for the ene downwind near Shippingport?

15 A No, sir, I couldn't coma to that conclusion at all.

16 I have no knculedge whatscover as to what the meteorological

17 conditions were during the period March 19 to April 1, and
|

18 I would not, certainly, grcnt that nny varittions in four

19 readings are any basis for that kind of conclusion at all,

20 particularly when, to the best of ny knowledge, there are

21 no differences in any air sampics that were taken during the

22 same pericd, generally in the sc=e locations , that would .

|

23 support the magnitude of difference implied by these individ-

24 ual readings.

2d Q Dr. Goldman, are you aware of the estimated error

~
1

|
|
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wal 7 ! f a standard deviation that e::ists for each of these dosimeter
!

3
r'

I' 2 readings?

3 A Hot specifically, no. '

!
'

' 4 Q Would you agree Enat it !.3 of die order of plus j

5 or minus ten percant?
i

6 MR. CHRRNCFF: Objection. The witness has just

7 tastified that he's not nuare of it.
8 Dn. STERNGLASS: All right. Then let n.o rephrase

9 | it.
j

10 BY Dn. STERNGLASS:

11 Q Are ycu aware of the fact diat the two standard |

|
12 deviation cited in your own company's measurements generally j

i
13 are of the order of 10 to 20 percent? ;

e
-

14 MR. CFARNOFF: Ohjaction. Uith respect to these
.

15 particular TLD's?

19 DR. STERNGIASC: With raspect to these TLD's, yes;

17 the sigma crrors are listed in the tables.

18 WITNESS GOLDMAN: All right. We 'll accept that,
y

19 if you say so.

20 BY DR. STERNGLASS :

21 Q Yes. Now, may I ask you whether you regard a i

22 deviation by something like 5 to 6 standard deviations a

23 statistically significant difference?

24 ; A (Dr. Goldman)
I think that an anomaly i,b

s indicated

ALCOMV-that I would regard as statistically 1%w,.m;. . G0%. .

3

|
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wel 8 1 0 Allright. That's all I think we need to establish

2I at hhis mor.ent.

3 I would lihe to refer you now to 11-C, and this'

4 is marked 22 June 1973, A2 ient Radiation Lovels, number 1,

5 with number 14. This refers to a correlation test between

S the variations of the licokstcun desireter upwind, and the

7 control desinator tinich is nudar 1.

6 Are you generally familiar with correlation

9 techniquac, sir.

to MR. CHARNOFF: :r. Chairman, sir., mcy va have an

1; identification of what this document is?

12 DR. STERNGLASS : Z h 's ll -C.

33 ICR . CEARNCFF: Yes, but what is ll-C?

14 CREGIN! FARMAKIDES: That is t.his?
.

15 DR. STERNGLASS : ll-C is the result, a printout

16 of computer correlation data between the variations of

37 dosinater number 1 regarded as a control dosimeter, and kept--

18 supposedly kept in Pittsburgh, and with dositeter number 14

1

39 kept in Hookstoun to the scuthwest, 2-1/2 miles to the
,

20 southwest of the plant.

Igj MR. CIIARNOFF: What is the source of this

22' correlation?
!

| DR. STERNGLASS: This is a correlation which was23

24 prepared by one of :ny assistants under my direction in our
,

25 laboratory, using our computer, in which va uced the data,

I

! I
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:

| |
wel 9 1[ the rav data, rascrted by NUS, and did, essentially, a

!

6:00 p.m.2 | correlation n udy which cor. pores the conth by nonth
.p'

,

1

3 j. variations found in Figure ll-A, and tries to see whethcr or
{

:

l. i4( not the tuo go up and 6cun togethar, you understand?

5' In othar wortic , a high correlation m2ans in this

6 caso thnt the two cra correlated. Uhen one < Joes up, t.he

7 other goce down.
t

8 CHAI? JIM FAI2'.V:IDOS : I understand what you're

G{ talking abcut, sir. I'n just waiting to hen: vhat else Mr.

10 Charnof f han.

;; BY Da. ST2reIGLT.SS:

t .o. O The question in ara you familiar with --s

13 ?IR. BARCH: Nc, wait.
|

g ,4 CHAIPJUli FAF1I/GIDES : Mo, no. Excuco me , but --

15 MR. CHIdWCFF: *de'rs ctill trying to get an

16 identification of this. This in correlation of the data

97 plottod, where did you say?

16 DR. STERNGLASS: Mc, no. It's tcken frcn --

gg CHAIFKVi FARMAEIDES: Look. It's very obvious

20 what Mr. Charnoff in driving at. Let me talk to MR. Charnoff,

21 Mr. Baron and Dr. SternglasG and Mr. Davis.

9 Let's take a five-minute racess.,3

(R cess.)23 :

|
CHAIRMidi FARMARIDES : Wo will proceed, please.c4

I think, Dr. Sternglass , you were asking questions.g
t
f
1

I.

J .
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wel lut i BY DR. STERUGLIeSS :
--

2 O Now, thic happens to ha addressed to Mr. Crouse.
!
i

3g CHAIRF.AN PARMAXID33: In other nords, the last |

|
4 ques tion to Dr. Golchami has bsen withdrcun?

5f DR. STEM;GLAES : For the acment, yes.
I

6 CHAImildi FARMAKIDES : Fine.

7 BY DR. S'fSENGIJ.SS :
I

e Q This questica will then be addressed to Mr.

g Crcut:c.

10 MR. BAKOfi- Excuse me. Mr Chairman, for the

gg record, then, maybe we ought to put inte evidence at this

I

12 time Inte:rianor's Ey.hi.bita ll-A and ll-B. |

CHAIRE1AN FARMAKIDES : Any objcc*.icns?13

14 NR, CHAKNOFF: I'm going to object to Exhibita

ll-A and 11-B being received in evidence, Mr. Chair.nnn.15

16 There has been no showing of basia here, unless it is

97 founded on anything other than an assertien by Dr. Sternglass

that he prepared 1.. As I understand it, he's prepared these18

charts, and perhaps when he testifies he could introduce39 g

these, bu'c I don't think it's apprcpriate to introduce them20
' i

int evidence on cross when it's a docurnent prepared by |21

Dr. S ternglass.g
I

CHAIRM.'.li FARMARIDE3 : Mr. Davic?
|

1 MR. DAVIS: We have no objection. .

24 4
|

CUAIMfAN PAR 4AKIDES: I'm going to sustain the !25
,

.
I
e

i
.
i |



|
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1

u objection. I think this is preporly an er:hibit to beucl lit

2 brought in through Dr. Sternejla::s. So you n sy rein rcduca f

I

3 | it later, Mr. Laron.

1
4 MR. BARC3: All right.

5 BY D3. STERI!GLAS3 :

6 Q Mr. Crouse, have you he.d this excInined, the

7 i exhibit entiticd Inte.- venor's E::hibic numbe2. 12, entitled
|

8 nadioactivity in Drinking -- aeil, I'll wit:nerau the word
,

9 j " Drinking Hater " just leava the word " water." It really

10 shculd be nator uhich is a'i xtcly used fcr drinking. But

gj it 12y be going through, you kncu, e. treatuar.t plant. But,

32 you know, this in the raw data from the Ghic EPA data,

13 similar to the r.:na you have enar.ined, and discussed, in your

ja cwn te.stimony.
,

15 Have you had a chanca to cuanine this?

MR. CHARNT'? : May I understand this document,16

Mr. Chairman? I don't krew who prepared it -- g17

U"WM FMEIDES : Yes. Mr. Baron, could you18

19 kindly identify, pler.se, this document for the record?

MR. DARON: It's been prepared by Dr. Sternglass --20

DR. STERUCLASS: -- based on the Ohio EPA monthly,4.1

readings of rz.dioactivity, and this refers to the average2'd

radioactivity, average value for the particular locationg

s ed; nmely, --

24

^ ^ * 7" * ** * ""
25

$
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Ij( Intervenoris Exhibit nunber 127wel 12
1

2| DR. STER!CL?GS' Pight.

3 MR. CHARMCFF: Could we have the base points

4 identified? I could hardly read that. The left-hand point

5| is Toledc?

6 DR. STER !GLI:SS : Right. She one nont to it is

7 Port Clinten. Mark thr.t Port Clinton. The center one in

8 called Sendusky. The i; ant one is called Lorain. And the

9 final one is called Cleveland.

10 SY DR. S TERtc.GL.4SS :

11 Q Ncv, in your testimony --

MR. D ARON: Unit, Dr. Sternglaan.12 ,

;3 MR. CHAICTOFF ; Doac thin represent numbers taken

y directly frcm Ohio raports, er dcas it represent some

33 additions or cubtractions or multiplicaticas of numbers in

16 the Ohio report 3?

17 DR. STSidiGLASS : The values of the report in EPA

18 are cdded up and divided by 12. In other vords , this is -|

19 the average cf the nunbers listed in the Ohio --

20 MR. CHARMOFF: So thoco are sums that you arrived

e1 at?
~

, DR. STERUGLASS: Yes.u2 :
I

| MR. CHARNOFF : 3f- adding suspended and dissolved --23

24 what is this , beta or alpha, or what is it?

DR. STERNGLASS: This refara to, let's Gee -- the3 5

,
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I

1wal 13 actual measurements -- I can refer you to the exact pace.

2 MR. BARON: Wa'll withdraw the quention, Mr.

3 Chairmcu, and we'll make an affort to introduce it in

4 testimony in rebuttal.

5 CHAIFRAN ?AFl@.KIDE3: All right. Let's proceed.

G MR. CHAP 270FF : Mr. Chairman, I don't want to let,

7 that remark go by with any r.tisundsratanding. As I undcratand

8 rebuttal testimony, rebutta?. tastinony is not an occasion,

9 for totally no.w direct testin.ony.

10 MR. BAROM: No, thct'c in my understandin;;, also,

t1 Mr. "harnoff, and I assure you it'll be direct -

12 CHAIPliMI FAR*M IDES: Look. You understand that

( 13 the Soard wants to develop a reccrd. He're being flei:ible,

'

ja yes, but vo're not going to ba ao terribly fle:cible that

15 we'r.a going to prejudico any party.

16 MR. CHARNOFF: I undarctcnd that, sir.

g7 CHAIRMAN F.VJ1AKIDES: So I think thic was a good

10 idea to withdrcu this at this tima. Mr. Charnoff's question

gg was seeking to determine Phother or not he was going to

20 object.

21 So let's preceed

22 DR. STERNCLASS: Excuce na for just a minute.

(Pauso.)'

23
!

f CHAIFlaN PARMAKIDES: Cff the record.,

|
| (Diucucaion off the record.)2:.>
i, \

i

8g-
- o

I
, .i i.

,, . . - . _ _ _ - *-
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wcl 14 CHAIDih:2 FAR! OXIDES : Back on the record.3

!
i

<> Let's creceed,Ilr. Saron,u -

L
,

3 MR. BARQ1!: Mr. Chairnan, at this point tre havo I

4, no further cross-ennmincti.on of Dr. Go!.d: tan and Mr. Crouse.

"* "" Y " E "UU P "6 '~ " U * * 9 "'
'

5
{

thror * sbuttal tasti7r.cny.-

g

CHAIFRJai FATF1.KIDZS: All right. f7

* "U7 ' * *'8 "

gf liR. DAVIS: Yes, the Stnff dccc havo -- excuse me- ,

no, no Cro33- =cDinaticn.

CRAIRM7li FARMAXIDES: lio croac? All right.

'2ha Board ccnfe.: ring )
l e,.

Let's go to redirect before we go to the Board's
t o,

\

[ questionc. I

Imy redirect?
|

MR. CHAPl!O7F: YOS, just cne c two questions of

Dr. G)ldman.
17

REDIRECT F.WIINATICM-

13 ..

BY Mn. CHA CIOFF:
19 %.

O Dr. Goldman, there were som questions asked with

respect to the ctrantium coil clata that you have obtained,

I guass during the period of 1972 at the Beaver Valley

monitoring prcgren.s

23

Could you tell me s/ hat-the soil strontium analysos
24

. ,

in 1972 choved relative to the levels of strontium that are i
25 j 3 '

i 1
i <

1: i
! f I

.? 1.,

)
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I1 beir.g found in the roanaly=ed 1971 samples?wel 15
- 1 |

t
'

2 A (Dr. Goldman) Appro>:imately the s aT.a.

3 Q A c,uestion ucc aaked of you hafora by Mr. Earon

# 4 indicating that asetming that Dr. Sternglass -- I'm sorry --
t

5 assuming that ths liUS data in 1971 was not analyzed incorrect-<

t; ly, and that that first reported data was correct, would

7 Dr. Sternglass' hypcthesis 1s right or urcng, and you

a indicated that ovan so, he wculd, be wrong.
,

i

Ig Could you gencrclly stata your reasons for that

10 responne?

t1 A h' ell, I thin'.r it'n based on two considerations. ,
I
i

12 Pirst, the annlysic of what was physically {
}

13 available in the Shippingport plant, and, therefore,
,

y potentially as/aile.blo as a courca for environmental contamina ,
i
'

15
tion, the analyses that have been mcda by AEC and EPA, and

to a liaited o:: tent by NUS,D> the Duquanne Light Cortpany,16

indicate that there was just not enough radioactive materialg7

availablo for release from tha plant to cause the observed18

containination, without having a major release of radioactivityjg

20 which would hava been irmnediately obvious and require

21 omorgency plats to be activated, et cetera.

That's cno aspect of it.22
'

The second is that the beherior of the material23

attributed to Shippingport by Dr. Sternglass is not24

consistent with respect to the strontiura-90, for example ing

I
'

I..



957

wel 16 1 soila , the clain that it dacreenes with distance from the
,

2 plant, if, in fact, really the casc should be a consistent

3 pattern. If it decreased with diatanco from the plant in

,,
4 1 the spring and the suramer, it chould also have decrecsed

5 uith dictance frca the plant in the fall and winter.

6 And even with the originail'1 reported data, it

7 did not do so in the fall and winter; it was either constant

8
'

with distanco, or acmevhr.t hig.her the f arther ona went frem

9 the plant. That is, it incra:aca uith distanca.
<

10 But just based On the original data reported,

11 the analysis by Dr. Sternelacs is not concistant with a

12 reinasc from the shippincrport plant, or a continuing relecse

i

13 frcm the Shippingport plant, becauco the environmental

14 beha'rior of the analysce was such ac to ha inconsistent

15 exer-pt for the two Jets of samples that he cited, the spring

16 and autamer saraplec , of soil.

17

18

19
|
!

20

! 21

.

23

24

25
'

! I
so / t
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,

I
Siaile.rly tiith de mi.:.L finding the drop in j

/

,

'- i ectivity in tha win tcr of ' 3 ?2. is not censiatent with c
TAIG 13 t

'

JRB :j r'ol 3f aubstetici calcace frem tic pliint, anf. cannot be ccrrola ed

4.", g' ''
uith matcorologicci conditiens whica would he necessary if

G:00 p.u.

PREMIUM S the ca.torial were to ha 72 oricinched at tha p.'. ann.

O For cycr.ple, dairie.m with tne highcot strontiu?.-90

7 u ut.s..,4 4 ., .: n ,u . ,.3.. r.1,. .s- n c.,...,m.. A .,.,, . . . , L,,.a. ; In _.:e ; 2, .,.2 ;;. .v. s , a 7 j,
- - - ,.

.. .r : .
.,. ..r. .. .. . -

0 verc in a di: acticn in inich the icind 6.irec.icn and fr?quency,

9 '

e.s :C recall, is scinathing or. the order of tico or throa paronat
t
6

IO of the time. This v.rula just. r.cn be cannistent stith normal

11 d.ispersion pat':ornc.

'12 e. p. ,, ., , . ,.,. 3 ,, o .4.u m . ..x . .. s . . c . a.. .,u.-.._..c <.,..a. c .n.,~4 ..a. n 1 ,,w-.. . . .. . . . .- e

10 in the dennwind dire.: tion, thnt ucu de:ra'.cina directicn had

I4 higher ctrcn';iur.-90 than t:me . in i..he upvind or in.4requen

15 .trind directions, . hich n:.n13 a.1 :o be cape':ted if the scurce

16 of the strontin?:-90 Nern t.he plant.

17 Therefore. it is for thena reasons thac I responded I

18 to Mr. 3 aron's question that naglecting che changes .'.n

19 analyses and eran ascuning th m th:: o.: iginal an.nyces were

20 valid, I find no auppcct f.,r Dr. Sharngicuc' nhuor that

21 Snippingport must hela ha-:n the source o.2 tha ocser.*ed

22 naterial. f.

i
i

I,

23 "~ 4
.. .n . ca.r.. >v. "" -t 'i . '. ..'L' . o...

24 I have ac turther quascienc. Luc. Chairnan.'

25 CHAIRwG PATt'.1':!D.r.J : 3.n.v fu..-ther rcero s c ? -

,

..
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|
,

.
Ea.v.,s.n . r. .c , c. .a. . !3 w

. ..
,-
..... .

. .e

-} ro/.
2 ,,em_ _ .:,. y .v.g. r. ~ . . .. . a .o. , i~.-. 1,,. ,, s c.m2

- .e.

.,4 m . . . ..

3 n .n. a. .r, .s. .: . sa. . . ,c , e. .c,. :. . . .
.

.

I
,

4 CI'J,IP?iL! D~SEEIDES: All -ight, chen. The Board.

S has a couple of questienz::

6 MR. S:13.h I Unnt to dir^ c ray qua. scion, '. think,

1

7 '% o P.~ . C. o v..< .* , '
W. * i. =.'s .n. - .v. ~.- .v%~ ~- <.' .=.' . ". u' .. w. >. n.'._vt a f th"-- - '* - '* '- .. . r . ._ ,

t

6 thezuolininaccent d:ciincter rendings migat have bann an

9 artif.ct of handling; and in parti.:ular of expocure to

e . ,. ai ..".s W 'L g a)'S O - - d.u .+. .s. . .c. n-.b :. . . . .

Csy , s ., . .a.1 <., .. : : . u. .t .~_
:...,.,.,,,y m. .m.,.u .e11 c . . .a :. .. . .a .. s s

. ~
. . -. . . -.. ,.. ... 3..4 , . , , a ., s. . , .u,,.g a.~a ti :.... .,. rv.I . , w ,, ., .4

e e. ., n. . 2. e.m . , -. . . .

.

wa3 a number liko 30') nr par year? '2 hic '.vn s 7.h c 1c.rgent13j
!,
.

nu:@,er ?14 ' .
|
i,

" . ' " ~ . , ' . o".". . Cv. 'ue. .- ...'..e15 }' ** t'.'aW O W. . 2' ''"
a . . . s. .. . .

.

I

16 ! cddressing hinself to the Dictest TLD'c. The nr:aber you are

7 talkim3 al' .t in darived frot the Shin _ein s.. ort 1%D 's --i .

16 ; MP. . SEC'.'i : Chty. I cea. '2hc Shippic.gnort TLD' .u ,

to ifere thne alco e>.'.plic212 ors the same basic?

20 HI'2'TESS COLDali: To a very large entent, yes.

21 The m:posure periods for thosa TLD: s were not consistent -

22 choy were not constant; scT.a of thm wre for a period of

23) a few '.iecks; ccma of them were for a paried of raore than a

2.; p.cnth. The contribution of the in-trenuit exposure, that was

25 , o f vari:Able inportanc::.

a
,' |

1
.

|
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il

nas.

1 IEt, SUOM: I sce.
-

2 Ehat 2 cgnitude of in -transit c;gccure uculd theyj

3 have ha.d to hr/c rec 0ived to rocaive an mr?
'' i4, U7.T.iiSS GCE.'JU': In the range of 10 to 25 rar.

~

1'
6
*5 U2. SUCU: I sec.

C And that is conci'tJnt?
I
s

pm _ y::_c r> p. ~ro.v ,y.. ' w. , .q .i. . . !4 w . o . . . . . ;
,

O CIIAITGiAi! ?2.RMNs".IDL'3 : That it: r l.1. .

9 'thenk yac very :w.ch, gentlenen. i
.

TO (Witnessas coldraan and Crous2

5

.

1 cxcucca.

12 Ci:AZPlo:1 FAPN??.IN5: Ec will proceed with tha
|

r 13 staff -- I'm zorry. dr.>as the Loplicant have caly furthar

.
314 dirc ct?
!

15 MR. CIIAFliCFF: Icy I hr.vc c. :t.cmont?
A

16 (Pause.) |
k Y'70l$ |

@nM17 MR. CHAEiOFF: Ih. O ^;:Y;.7.r m..-tions.

ND Cb7bC Mb-

18 CHAIR'C2! FARMTJCU,.S: 1. am c.alkit:g do you have

CL LULL dA$
19 any further ck + 2 , L. m s, or are these your only direct

,

' 20 Vitncace:37

21 MR. CHiiFJ'CFF : Oh, that's right, sir.,

I

22 CisaI."u'9di TTJU'J'dGCSS : All right, fine.
'i

23 Staff?

24 ~ iG . DAVIS: The S?. ff itill now recal.L Dr. Frigario

25 _tc the ctand.

il
.

- _ _ _ _ _ _ _ .__
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itp , m. ,,. ~-. e, 9' t a "s .
.

.s . - .4
6

., ~ fJ . ,.9,,)- b
,

. .. -.,,,,y..,
.s .. . w un .-. a.

.

e.L'.....- c -. w h. :.c.1..e .) ~F w h p- 7 .,,p..'. q. v.. y.;, i c..k gs< A- 61.. .4,...s e. j q- ,- - ..n > . . > - . . . . . . .. . ~ .y

e

4. tt! Staff r.nd havi:i.T b e.2 n e.'. c i i o u c i.v. 6ulv. s'or't uns f t:.-the -. .
.

5| m ..e. t i.n.< 5.. r...;a + e. .,, u_ .;. =. 4. ^ 0. s,..=.- M. . . . ..c mw
. .. . v

j
.v.e. rO.S,..?. .v. 2 . 2.v. M. .S** ;-

-

tr e.r ti.v- .,. .v .1,s r.w. .a
-

I a . . . - u . -

.
<:

as .y ,,. 1 ......%sA *
..

....A
a: u. .t * * '-J .u w a.u. t- o s.e. .

.i ,

7 s7 Mava you nidcd in the prcp.' ration of the=

1.t, g . 3 .'t. a ,y.v. . , .g .... .H. *.
3 *1 r n.7.4 . t3 .. ..2 <. r - ..,m ,..... . a. ..

,3 , w. ,a. q p.*.,..=. ta s. ,. .; .. . . . . ~ ,
...%... m .,. . .. .

9 t.'hich predictc the doce '.o the pttblic / oculetien surrounding' rx

, * 2 . .3 i e_, *n, q%AG= c.1 .i.1..m I e .3. .c,. yJ
m.s ,ey.4 . q e. . .,. . . ls .'.':-..,. - 4. %.,2{jQ J~o .

..f. w 1 vw . . r. os
,.

t . 3 .. . . u . o... -

b. . . , ,s.2v.3 y v
lI a p

>
. ..s .

p.s.8 L. . st . p 6..o. .:. A ty g.J.1 4. .n..#. .g.4 4. eC
w t .n e. .F.C' J.=a g ..~bb = uyj 7, Q .g.,d . .r e..

i..--.m -. A -A.w
. j .

l
1.", t h .^. -~', a% .'. ."2 r...W. . .i. . c.''...*. ~.,<..4.i.~...".a..'.'.'

. . . t

a m.,,,, e , <a.. . ,m u.a. v -1., .i - r.2 .e. , ., .o
. , . . . ....

15 0 Do you censider this medal .dequi.ce to predict

16 the crobr.ble environnantal isrpect cf c.he operr. tion ^f shev-

17 DcViJ -BOS W s '.'at ic t ?
,

18 A Yes.

19 Q And are the predictions used in neveloping the

20 tr.af.el concarvative?

A Yes, thav. ar? conservatite, ge'crall.v. b.v. somethina.21
|

.
.

22 of the order c:f a factor of thrac.

23 .O Upon uhac dc you bece you.c statemer.t that they
-
s

24 c.re conserve.tive to the ordar of a factor :,f three?

25 A Moacuremsc.ta completed at various nuclour
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{
l

it f.tcil.ition -- not all of them powcr plants. Scme of then
,

.s ;, b c.>- -
E. t a

<s n.. , .3 .c g>,.v. . .,,2.. 1 o..v -yp a.. er o ... :. o w . . ., . ~, 4. , , . , : :u . . ~.> .1. M..% , . . ' . ., owra- . .. : . .y . . .- s .
..- y- .

t
2 'il facilitise, suc2: as the Manienc.'. Iccoratories , cc cea.1 pared vit: t

I
.-

't can model predj enions of ;;h::t che readinas would hava b:;an;

5 and cic fin':. chac ia pena,a 1 we p.ra betweaa a factor of

1-.
cU cac :ac : halz mid three hi mur than the actual measured-u

i
i

7 valuac. So *:0 tcck th c no?.cla c.t that point.

3 Q Hr.vc yoi:. utudied ths pre ared tes.cinony and h.ardW

9 the oral tactir.ony tod .y sui.titted by Dr. Stornginas dealing

it
10 i uith che .'.'. legation uhat the caputer.tional ratheer us2d in the

r.ndel .' or tM Davis -hser Pinul Environ-11 preparation ,f th J

I
12 h

mental Statcm:-nt ar,a inadeacaca?

1

. ;, . , w. ..3 .z. c 2, . .. n.

14 O D!.d you find any specifie discuscion .a that

l a. i. .. m t.,. o p ,., . .v. . .. ,.,. . ., , ., c .4 .u. m~ . .fm. .. . .
- . . , , . , : .y o , , s. , .i.: i, 9m u

.
. . m...., ..,q,..,.;, o_ ., ... . . ..

16 mathed for c'etaraining tha dese to pop'21ation from hi.s model

17 usin.J the Final Env;.rcnrcental Snatana:r.:?

ja A Mothing that va could identify uith knowledga of

19 mcdels having to do with theee E ngs.

20 Profassor Staraglano has cited sc.ce data which

21 he allegea is inccusistent with the models ::a ured; but ue

,, . ,. . . . . . . ..

22 g ware unao.t.e to : nc ray 1.a3.tcag'.cn cu, inat sec. .o2.s ne cacught-

9
.

23
'

we used, or unar. utodel ha used himself.

y aut ua did do the calcalntions for cone of these

1

25 | ucing onr :nodeln zud cengn: 9d tnan uith the dat: he cited.
4

I

.1
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1 G na you -- hava the corclunions unut you have
.

jrb6 2 e: prassed dcclinn eith t:'.o adccuacy of the c naarvative nature.2 -

of the e r.cd:els x :d in cart.pilding ths Final Liviron:r.antal3' c

4 Sutz 1 cat :: hanged 5.3 a reeult of your ett.dy of the tecti:". ny

t- a 4. .. c~.. i t. ... . p. 7 ;. 4. ,m, ,.f *ta 3 n,.1 r.i .. 4. h.e .t.-
1

. m. 6. . . ~ ..;

A No, cn the contrary, the val.u s that Professor6, u

7 Sterng.'.ac s bre '.s. 6.t r.a our a tonninn hafc sort of cddsd another
.

- ro con r .; r;,.,. , ...s.s...,. c4.n r- s,,, . .s. t. , s. ,.--
_ , .-

. . .~~ .- .. . ..

& fu
M r.- ' - .- 1. 4 Q, , i%.a .9 %r Sir u ,d .@ .r.,, b. 4. i . .

.
-

a. s ,.[. '. ., 5 . . , . ,.m ... A .i=* rem u . . w . ,. . ,. . u. ww

.' ' . e. s. ~ c* 1,c u. .+. c". . . ~.m. . .i.i." l e a u 6's , "4 "s 4+.> . .2 c..- e. v~. 4 e.1. ,.., a~ CO +. .. . r. .u' .s'10 ' .- .s a . 4 .' - w . ,<

1) rLOthCd3. th.9 On3U uCCd in Unf, CE7I.0-3e J sc 5'ES , a rc in c.-- or

j e, .v .f #. ., c i- ,. -. c., c ./r l. a. i. e 7. f . .,s,. ,- .h c- ,. a.. udoggr n, w . s. ma gu-. 4 ,a.... . . ::s ,, .w v... . 4,

i
. . . . . . . ,

n1th0u3.n Ah cO' nc QI.. rac": M, C ' <G ne" g.WG idy LtcCS Va1U93.u

* *

6. r .p m. . w.w. . . w. 4 4 c. ., gy&g.]. st,. .q ,. . J. c p.14 ?c'g p., .n. ..Lv4.3, . . . ,*. . ,., r. , .y; ,,. ge,3
. . . . . . . . si. . . ..s.v m . , .. - . ..

n.. s '. 4. v .*. ,'.v '..*.~at'. o n < =. .'> .h. $ja g.. C6'*.t '-' 1.2 Oh4' '' " a' .-'..;".,"..<, 2."...' ."o- J.<.~.'..
' - 3 7 i. . -. , ,- ..

c. Cilit'1- 7r. 4 G. . - 1 :. f. --. . e -.0,. e. -14 h - .t. i . ..-w . . ., .. a .g6 9g, . i.* o l. u -. s. - - . - --~. .t,. 3., --- <.- - - ~. -
.

17 the Gaio E's ::ava a v niaun sa:.uc in ~..)70 cf 20'J9 picocuries
|
,

I0 c. a r .1. '. .,.co r n.casurec at
.

.a c _4 . . .A.T.r.r e.c a c. ra n camose , How
, . .

n't rn

.

19 esing u...n.'.s ac our cza va;.no anu wact va., ac w. cou. , e.
, . . .

:.
!

20 o's* a.i.n *. c. t .o.'.ur'".. col. - #~. , . .i. ~. . - f.'.o'. . 'm.1.<. M, t ;r ." ". . .i..a. c.- &..h.e v e .r..,
. . . , ,

21 1970, and the 1 clues we alrundy have for diffusion paranchers

22 cf Loha Erie in che area of 8andud'; and I uight- - -

footnote hern: '/'hn the , arac of Laha %:ie c. ear Sandusky23
.

'

dif fera frem 'Aat rocad Davia-Sessa in that it is they
,

'1

I transibica zone babwetn cha West 2rn Zanin end the25 .,

i
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3 central Ensin. It ch:nges quita rapidly en the slope.
,.,

2 Ucing thesa values, ite obtained a value of d'T

dO, picoeurica par liter at the Sen uchy-Huron watar intahec.
,

/

4I That is, at the intchas -- not within the drinking water. |

5 Thic cc:apares with the ..970 ma::imur. of -20 picoeuriou
. l

..

5 par liber reported by Profascar storngla:n, and conparas witii

7 the :vertge EPr. value of notacthinrj of .hc order of 1.': or

8 13 for that year c.t those intakec.

D Thus, our nothodology -- far .n:cr. undaryredicting
.

-

10 the usast oments -- slightly ev.c.rpredicts the results by

ccmc facter botusen ons and a hcif and thre.c, which la on.;11 i

J

12 usual enporiance.

13 Now Profescor Shornplces giveu ne values t>r the
1

14 | bett drinkir.9 water do.:ca at Senduahy-Haron. Hs cives

15 vriluac for ths r:One:ntratica at '.ht. intak:5, but ne valuca

1G for dosa. He'::ever, from the 19'10 v.:Ause given by the Ohio

17 2PA for the whols yser, the month by n: ith v:ilues we ccuputed

18 these doces to be ccmothing hun than one milliram per year.

10 If this dose were entirely due to the eparation

:'O of the Plu-Grook facility, it would reprenoni: excellent

; 21 agreenest with the closect analcque ar. the CAvis-Desse plant,
,

22 which is the Cano Perrv drinking wnter -- Table 3.3, of the

- 23 F3S-
4 .

I

24 Thesc : hould net ha identical cince the

|25 hydrolcgical, cporational, checical facnors cf the two ;
, .

|

i I
i.

,

! .
,
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, .

5 we enn cay ia: Using prehacer ster:q.t. ass ' o c valtinc, uc

~..'...=..~.'.'s.- ' ' ' -..n- u r ' :-.. , -. .s - ... a m..'.]g c . ., Ot1m ,., .. a . . , , ' ,n *s. '-
. --

. . . . . . . . .. a. ..

7 'cacis for caying that the ec.acs ha ra bcon c'/orpredichd ;)y

8 ' soma unkno'..T. factor.
9

>

9 0 '2hmik ycn.
,

10 ' !!R. CU,TI:CFF: I'in sorry ---- J!il <f ou say

11 "ovarpredicied" or -

a..,., ,-.a...a En...3y1 y ~n w . ,..,. . _., , e : c . ., . c:. n ., c .. e c_ ._-

. .. . . . .u . .- .
,

. -
I

13 saying cr for :apscrtine; Prcdent,or 3terngla, c' contention

r.yi . gc < r a. ~. .,. . .a.; n. . .., ' u , . , . ~ . . , . . . , . . , + , . , , .a. . . p- .., Lan . ,.o I.a~. . ,.-
.,4 ; s

~ s e .. . . . . , . . _
.

. , , .a. .... e . ... ._, u. . ., , t . :. .
, . .. a. . e; , . .a1._4 . .c;. u },3 1 .

. . . . .s....g .:r, , o u. - .m.

i .. i ,. . . r.1 .u. ..

16 .c.4 . .

37 Q Would you ple'.se coz. .cd Or. the Dr.:.c testirony

as it rel?tcs to the gureous relen.wos from ihe ?lumbrcok13

19 reactor?

0 A Yes.e

With respect ac crazxus raleness frc:t Pltribrcok,
21

Professor Sternginsc contanda that relanaes entir.atad at22

12 Curios PCI yGar gnVG. dn C.';cM'13 EarRa UcEO Ct TLD SIation23
[~ Y 0 ' .<(,,% 'Y ((.0. A ) ' Y,

'E--2 ' '6i cI J ~ -ub 'rt"sy , I believe -- it "; anc ther24
[ '.,Q, d (>'"" 1

M,c dairy - of 7 mr u.er -rear during the last huo quarters of
r C *

%Ldl~
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o. S tat. ion .
i
! If I msy frotnote horo for a tr..mt- Tha "'LD

10 ,l
I

d
;j dovmeter doc.a nct ne:.o.n c bi , logical effectiver.ecs, and so

.. t .g o.r.cy ..,. ;..,. c ~. v..+.. o: .s.a m.. . . s .i.1 c, a:. m., .,..v... o ..:; >
. . ,

_
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prai*l.CUS cr0CG-C'G'IdinCtiCn ''hu!. thG f!.ctor IC10. ting the50
7s

tuo in between one and t m. 3rd co , c: 2.oc c , there is a
18

S W
.L

.v. ., , m.o rt .~c n.. t ge r. .n.e_ .s,
. n_o.. .g ~ _- ..

,1

I In any cace, there was r discrc.cancy on the order,,

r0 - -

,

I3of 1G betwan Profecco Stu ngl.iss' c.llegatica and our,,

4.1

2.,,. ; computations. Accordinglj 32 addresned ourselves to the
,
.

.c'm- ^.o6.'.' .' o .- " ". u~1 _4_o "..i~i.'. ..~m .i ~a. ^ ." ,m'i.'...-.'.v,, ..'.1 e '"2. D ' .e. .
' ' - ^

. -.

J

it noted chai- Profercor Sternglacs' value '.iasg
s

I based on a cinale point for 1972, that for the October -.

I

.
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t rececher qua.cuer desincter, the dosimeters for the previous

jrb10 2 quarter had bcon 20c1:a fcr the 2:atica: The mathly dosimeters

~...a.. e e: ,- - . . ...:.v.m. . ze . .. . v c.. a - .. m. ,.4..,.:m e u " t oo r ..c. a ,. n.. s.e..., p ~, . ze.
. . .

.

a ,. w ~- . . - . . .
.

inflight irradic. tion. And we inferred - .2d it was an
- 1i.,4

5 inference -- that tim dosinotarc fer the innt quarter had

s probably been in the came flight -- this is 2 inference.

Gecondl.v. , -his cinc.ia cpzy.rtarly .e. cint is in-
i

8 't ' < 'a 9 d '- 4" * '' " r e ' t- ri t b * ' P- " v "- -- ^- m'- "- D r' "- " ''- "^'r*''*l'r" ^'' - *-- - ' -- -- .

i

% a.. ,94 g,o .,. _; .,, , :. o 3 . u.. a , : .. ry 4.nq s , . . x. . . , ,, a, ,a _o.,wg.y,,u .. ., a . > . . . . , . , .. . L,;... .. am -.

10 cccparing the last qu&rter of '72 uith ~.he finsc quarter of

1,. . s *ta, gg n.-
**

,u ., n... g >s1.. . , s. , . . 3.a . . ,.u . , n .4.g.,. . ,:r.o g., v f. 4 0 c - ' ".a n# .7"s * - #* , ' . ~
'

c nu; w . . . . a 3 . .. . u . . ,... -.

,.,,o.. , , . , . ~ . , . .
c. 3 2 ... ..

,

. I

The highos d:c : -c,* m obearvr.d in .hc 13 statienc
( 13

*a cra:: the quartarly d acimate rn car!.y 2.n the recand half of14

15 '3 , P~ ' b "'' ''"' ' "c' ' d ~"+ v ' " ~' a ' ~% "~ -' b'" n~ - ' tm~ ~ ic=-l a s "" ' k~ t?' ~e '-- ''
~

~-
~ ~~ ~' ~

0 "..'. H. a.. h >..'. , m .4 , ".. - .T . . u. . ' , o. - 'o' ,- - : - , e-- -n #3 era a .'. ~,. .. uns- .. ug <w

miles, respectivalv, fron Plumbrock,
17 [

" '

t
'

Anotherrnading eqcci to that at Sandusky is9g
'A , 4 D 1

at Route M -^ h '.f .

which is also about 35 milc3 .from,jg

Plumbrook.u0 ,,,
-

t

The remaining douitaters in the quarterly samples.,
~

show a pattern that can cnly he calloc; crratic, and certainly2., e.

k ND not one which indicates Plumbrack ic the e(./IlM dese.O
- : c . :. o f

913 23 ;
Linda fis !

24

23

+
1
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614 1 | For the monthly decimaters at theco 18 stations,

,

f

lnl 2 again, for tha22 three quartar2, Sandusky tas one of t:1e

.

3 T lowast .-M eicas resorted and wall belov the average for all

4 ?l8 etationn, S7 mr par year versus an avarage of 70.

S Uc nico nc. tad that the quart'erly groups,

6 partienlarly tha lut qurrear of 1972, gave an overall
G() nT)L

7 Evera?e of ahcut h y&_r wherens the quartarly group for

tl:o first p trt 09 l' 73 gava an o'rerall avarage of about G7.a 3
,

9 Thors uns a discrepancy, therefore, of come 23 r.'.r per year

10 over the entire rysten cf 16 stationc.

11 '"he sc:: Obvicus answer certainly the cno thate

12 appeals to me ucct hr.'ing dealb teith TLi'a in simply that

13 all cf tnese TIas during that las.h q'tartu.c VOrc in Ocme way

14 irradiated c.ud irradicted as a group together; not within

15 their respectivo stationa.

16 ;' mother poseibility, semswhat more romote would

17 be that scrohou or other all cf the criarterly douineters
-

18 in tho ecrly part of 1973 wcra heat cr wancd in scna way --

19 it wouldn't take tco many dagrens and this would causa the;,n
-

20 to fade by in th'.s cacc. It'c inconceivable that the general

. a c ,a g r o u n c, c n.tngea .,,, ar per year acrcss c. hic entire system:c
. . .

21 .o

'

dud' i * f SCD- h0 7-:nch chser.sation was me.da by tho varioucT22

'

23 fedaral and state monitoring networks in this area.
|

3 So no concludc.d, therefore, that Profescor

5 Stornglass sele.cted a single aberrant point and that all the;

4
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in2 I other points' c'ip?;orted a dcac rr.to cartainly no higher than

2( 0.M milliram por y ar ecmputed by FIS r.cthcdology for

S[ Plurbrook gn.c releacts.

E M' 312. DX/*:0 :
'

S Q Ar.d have you alco nude a ctudy cf the same
,

6 tentimony ar it relatos to liquid or gacecen roln.ues frca

7 the Shippinggert reactcr?

8
| A (Dr. I'rigerio. ) 'lec, va hava. W applied oute

9 FEU methodology ag in ::o tha releacco from Shippingpcrt as

10 recorded by Dr. Sternglass and aisc cs indepandently roperted

11 to the IGC. ,

12 Thic methodelngy gave ~nlues for ctrontium-0b

i 13 i for I-131 and for wJbient garaa doce remo one-tenuhousandth
1

14 l the supposedly Ir.caarred values citad b/ Profccsor Sternglasc

15 co certainly there vn: a dicagreement between the calculation

16 and what vac purported to b2 measuror.ent.

17 Hovsver, tha valuan which ec obtained by thia
,

18 Mothcdology, while not in gcod agrement with the celected

10 pointa reported b'y Prefeccor Starnglass, were in e::collent

20' agreamant with tha values reportcu by the United States EPA,
Eastern

21 / Environmental Radiatien facility, thoso published in radiation

data and reports and thano repcrted by th2 Chio FPA Shippingport22 |

:

23 sampling station which is located at Eact Liverpool, Ohio.
,

I
i por examplee, the monthly values given by the Chio24 i
(
, .

. i
25 i EPA for.1969 through 1971 at the East Livarpool station showed

i
e

t
s

,,e- ,-
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~..:,-.,..,..........3a-~<.:., - .s. .u.c........,c... -..

. _ ... . ; ,, ..e. . .. .a .- -a.a. . :. .
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.

.n, !,. c .< v. ., .n. ,, .3 4. c. .. , ,, . ,. . , ,
.

;.o......----
. m... . . . .~.a...

4 P..'.'...'.-..-..<......'.....,..s..3 ..s.., ,L,.1. . o .. . r.,,- 2.. .< > w- . a
'*

. . .. ..
.

8 h.v .u co f oa s > C.... m..M ..' .-- . 3 . .' .w. .. . 'a' 'T'. ' ->. .. u , z . '. ' d. o .'e. t.. "..> 1 c
-

a4 .. . n . . . .

I-
i -

<- |;' h.i.r,'j e.M 4. pn ;.. . ' , , ' _ . e. '. 4. m p. 4. ~ -.r' '..'e~ 'i.*_? - TT D A...n.t -s av.ai ' # *m. . v;i.J I. * .i
-

...-.. .~ i o m.o .
,

which it van rascrt:2., inc'7div all of th error- that one, , .
4
6

3 g'i
nig.ht oncect frc: the u.m. d P.ur.d'.ing and acnoluMd that it

nI was certainiv. all within car c'.pe:. lance that Tes tould

10 !| in fcet, give icrpe ci.;crepancic.s of this cort when handlad
I.

., j p... on.. .,.m,, r..e, u , , , . . ,
. . .. - .; ..

m. ~> o..;, , . . c 2 c.. c.;. .a. ~..c:i,,.., y. . . c , . . .- ,, n. , .u. :.L. . . . . .. .
,

.. t .. . . . .. .- .m.. . .... .

l'
I *

),]
T. g (;gan.y . 7 4. J. . . r,, t. 4. ., .,1. . 3.,.sta . .

F., ,,..,>t r **J',). ., + c i. e* .4. % ' . .'. ,. . .. h. a. n p, -s ,a
, ..s . . . . . . . . . .. . ..w %. *

4.tggy p. .r. g .3 %.>. . ( . .. t ., .g f . . . '. .;. c. h '. ; . ,. . . .s
. .: ; 4. c.,. ,n.'.r . . 7..,.;. , F u .i.,u o .a r.e. m.i g 4 3 .'.i.

.

. , . .4 . .. .- .. .. . . v .o - ..ev;

,w- to nneal th,rt wi' hin a das. or so of u. lacina. e.r. in tha

g ntanien, to clae oxe kind of tr.perature w.:nitor clongsidc
I

,I
+he.,... , ad ,.o,.. . . . . , 4. i u.. . .,,, e, u s. ,..c. . u c o .o~.:

.
. .c , 4. ,a g , w ,n y ...,np3 ..

. 1. . . .t. e.. - . . . . . v ..
6

the utation,g

19 Failure to do this sort of thing very casily

0 gives rise to Inngo dicerapancies. Gis in well kncvn with.,

l. thocc who deal with TCc. It is for that raasen in our, , . ,.:.

own measurements vu invaric~oly parcilal TL0s 'rith ionization.n-

chambers ar.d this w u not done in any of the studict criven2e., i
, -

o
|

here and na. ken th'.rc nu2ptet on tha fuco of it.2,.

..
f Q Thent ';cm :.;ijht I have one ir.cmont, Mr. Chairnan?.y., .

.
4

.

l'
a.b
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1n8 |* C'.s- m .t r -- T. ,.q. 'p ts.*. * v 7.a .r,, 2rv rs - M - - . - - t -

|
9 .L,, w-,,.. a."v :. .:> -- - .r,u .

t
3 | C Dr. erigerio, wculd you pler;e give c. brief |

i e

I4 das>riptica of tha acdel that we uc'"' in the Final Enviren- [

l
5 menual Stater.;ent for computa::ica of the dono to the populatiorf

G currcunding the Davia-D30sc str.tien?

7 A Thsre ara F:o groupu of mcde?.3. Ona hydrolcgic,ona
I
I8 atmospheric.

9 The hydrolccic nadel accepts the totet
f_,k - g

~

3
10 qua:.:tity of radioactivi y relcaaed and tha 1 - . . .c:.c.n cau

valu23 gi'icn in Er;acica 3.5 cf unn F' S, ac m fen, and cc:iputes11
:|

-

.

12 ; their concentration frca die c'/srage annual ficsr through

t,co ce.. , uent p;..p e .: 7. .13

14 This than results in a conc 2ntratica for each

15 nuc3ide at the eff uont. Frcm that paint on the :atthed

16 invclves the Chubc 'Jritchcrd diffusion model for hydrology

17 with parcr.atero chtained frc:a Drcguo rid dye. studiac done in

18 the various Great Lakes and in the casa cf Davis-Besse for-

;g tunatcly specifically in the area nhout Davis-Bar.se using

20 the diffusicr, velocity, et cetera, paramotars that these are
,

21 used to calculate the aspected diffucion of the radionuclides

22 out along the lake chore and eventuc.lly in ite general
t

{

a".3 | economv of the lake.-

24 Other data era chtained frca sampling studica

25 in the lake as te how wall it nizes, what nort of thon:cclina
|
|
.

|
i

1

i
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I

ins I |i
ceperat'.on one can syect and ce fcrth; ar.d this than finally

-r
i

at
risults in ; pattern of :ncentratienc on dt'in through the'

6

3 lake e and cut mi';- ~ the c'. :na.

4 Geaurally S.anking, for pur_?,c' roc of tha FES vc

5 step our calculation of hncard P. about 30 nilos; howevor,

6 ve havn the rent of tha ntm:ars if nnyone in interested; but

7 they mahc no cignifi<.: ant additien . o ch2 ir.rg act. With

8 recpect to the at' .:c.sharia dicporcion again t'm plant

9| paramotorn are first detrain 31, cuch things 23 the heat load,
!

!'
10 |

the number cf vent 3, the nurbar and quantity of nuclid sa
.

11 passing up cach vent, the va?.ccities baing cz-chauct 2d frc:.s the

12 vents, their h i i:a J:ovo ground., the intoractiona of these?

13 clouds with tha bailding.-: in tha .:.raa, J.nd, if necassary,

14 ;iith cortain 'Jaatnran such ao fore.;tc.

15 h.t was not necersa;.f in the cace of Davic-basse,

16 but on rarc occacicna i.: dose r.cdify the locc1 :neteorology.

17 In tne casa cf Davis-Pu s.3, the cooling tcww.

18 was taken into acccunt, and thcae are then employed in what

to ia callcd a Martin nadal, alue called a nter.dy stato model,

20 in tihich the notecro?.cgy anri thocc measured parcatcrors are

21 combined in a set of equaticas to pr dict the steady state

22 concentration of nuclid.:s in the er.viron.mant an a function c2

23 distance and direction frem the ctction,

24 Again, we carry tdis cut several hundred miles

25 but generally only report the first 50. I think these two
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In6 : furd a.cntally r.nd briefly describ the U.uthodolcgy.
-

2 151. DAVIS: tucnk yea.

.2 , r .. . 4. i_ .s ,, ,. on-

. . . , r. .. ,. .. p..., e.. , , . <, . y4.., ; -
...

. ... . . . . . . .

!

3 Is.:tu 9. I

I

'

s I C'?.'.IJI*AU 57.FM.TCD'iS : Thar.! ycu.

l
.s...p .. . a , |: . .

s. ..E. c_ r __ . %. .. .i. - ..

,

|
=

cu~a3n .w.u .r. *c. h . : z;.os g w *3 e. ' .* myg.
a a. av *. :. 37 .u. -

3 C.W. RUM 7 IN'.'as.(ID25 : ;/or the Intervonor?
i

9 112 . BAP.GS: Kono, Mr. Chain.nn. f

'IO C2.(ISCN F.V MEZDES. Z;c yo.J. hava a question?

qt,., .
4. ,.

- ,o< . .- m. . ., .. .,,, u..i
.

.,..s,.,., a c . . . . e,.,- .1. .s .jj .v . .:.... .-. .

eg In gOnorn"., thTJ, Uf"'2 I d y o'.1 Ony ihr.t yClir T'.eddl,

..C*u*** .'P.v ' ' 'C. . ~ , '' s' t'a 's'.h o. 41'f a''. .'.. '. I.'. .#. w**'' '' 'l .". .d. .'. "o s'.o ~._~, .4. "c 11, U P. *.* oM
.. ~. .

.

*

$3 ; 2 , . -

I

s ,

| checked against tha maae e:d datr. aithcr agraed wi% it 1.n Ie
s4,

ca m Uhwe .ha mamd data scu mil or au verf low donos'

15

or very 1cw conta.ninntien lovela ad ' chat in the casca whara'
16- .I

it diragrc.ed, you felt th t- 7.r.asured dc.ta van suspset for ono
1 s .

reason or another?3.

TIIE !GT;CES: In i-hn caso Of the allecation as19 -

20 "O* '#Y h'*5* "** S ***G ***' Y*"*

In *.nc case of all cur otnar tests, our other.,14

comparison, we have not on:c>mtered the scr.e problem; and,,2.

in generci, our prediction 2 have been eicimr in agreement er.n-
i .

some.ahat highar than the meanercunnta.y

| IIovavor, I chould peint out that we verv celdom
i 5 -

.

I
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* *f b' ,g ..,3 O. t4 . j,

. . ,w, . . . . . ... c .

,9 g&'{u, ~ 7 2 :3.w* .?. - 4 . . .- .J"6 a w
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g .A. . . w i> e .u , u .. .A .. .. ..

e

i,
e a c. ts, 4 ..,.v...,5..

t. .o. t, w e. 4 . 2 a

l
7

j ,,,, g .<. .. , 4. , , . . ,a. . . :. . , . . g . .-a.3. - . , .- .. . . . . . ,

g CE1Pnd LWJM"C"S: :ab's go bac:c on the record.

g WhereuI.on,
j

,, . , :. u. 3 . .e: r. m. t .g. .L. \ %. c,
.- u .ss~ . - ...
n!

10 resuned the stand ac a */itnesa for the Intervenor cr.d,.

10 having been p etnicualy duly cuorn, wan c::ansined and hastified
,
i

furt.*zer a.: follow.i:20

.-.L. a . . , v i , . ,. r., L .. , , , ,. s m,u,.. ,.,,Ac w:.a u a.a. , , . .< u . ..
..

I
t,

9.,3 e i. ,. 3. . ., t r..... . ..

0 Dr. Sternginan, let's begin your rabuttal3

.u, testimony by going first to l'r. Goldun'c test'rary.
l

I 3 v . c*.e..\ ss
M. r. I
.

|!
t.
I
t .

gI
!
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|InB gti O Uo..*, d,c you hava specific robitttal ' tith reapact to

/

2 destiro Y Prepa:Ed i'y Dr. Gold.nrn?

3 A Right, tha specific point thct I wish to addreso
,

a nyssif to 1.5 a quection of uho.stor or nct r.s Dr. Golcnan has

3 ntated to his best knowledga and belief the dosimaturo could

a hcVe acquired tho:ce high ra:. dings during flie?ht or in transit

7 to N.:n Me::ico.

g And I'd like to 011rify the nature of the data

|
9; which led ao to balicyc that it is non pcesi' ole to explain

to the high spurious readings that vero obtained by decimeters

aroundt'ToGhippingportcita0c1017bythehyr$thesisthaty3

12 they r.ust hava acquirod it frer varicus cources, cosmic
|

13 r.lys, uhatever, On tac flight to Meu Ih::ico. ,,

I
end 14 14

*
15

.

16

17

18

19

| 20

21

22

23

24

25

__ - . _ _ _ _ ._ _ .. ..- _ _ _ - - -
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uel 1 's i O How, in doing that do you vich to uca any
i

2 c<hibitc ? 'Firv cf.' .111, have you dirtrib':tsd them to the j

.l
var ouc part..cs ;

.

c

4 L A E;;hibit 11 iJ iavolved in this question, and I

believe it wes distribt.ted.
i

1

Q It van 11-A and 1.1-2?<

7 A ll-A and ..1-3 hrte 41::cady been discusced.
.
.

0 1 Q All right. Let's 7c b:.ck and fi2.st of all

D 'i
inaient? for the record and the panel he.7 E;.hibita 11-A and

1

10 11-3 vore prepa;-<:d , trho praparr.d @c:.a., and 'c.h at was the

11 300 03 materinir St cc he:4.?

12 A Rit;h ;. Dd; i.bi t'; 11-1. nd 13 uc-;e prapar0d fr0r.

13 the four tuartz:-17 rep 2rt.: ci tae I:i3 Corporatiot. as

14 c.riginally publishing t5c cate nul daso . cant _c , uncorrected

15 for any other parametars.

15 I In the original cbles, if I could refer to the

;7 actu il data, I believe 7. have a ecpy of the HUS reports

18 here, and refer crecifically to .rhich tabloc are the bacis

jg for this data , no we can identify them --

20 0 who prepared them, or under uhora direction were

gj they preparad?

A '2hry vera prep.are i unce" cy direction, and by_9.,.

().AQ Qi1L ') >
Mi.th n'.y e:- 1: ' .Qtce nnd by myself.myself.,,3,.

Tne desir.ister readings that form the basis for
2 41

these picts, these graphs, are contained in, for ins tance , in3
.
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wel 2 ! Table 9 of ?iUS-9Cc; of Janunry 197': that is the date of--

2h. tile report -- it's a tabla f. T.ible 9 in heade.d, "Pabient
i

3 Radiction Love:ls I' herr.olunin ts c en t De-imetar Readinga .
t

4 'tillirovs C:perurs Peric<1 o'. T.,castien," and then it gives

5 ! the locativna . Caa is ar!:;d .ontrol < osimeter, 1510, et

d cacera, and thera'c a sarias Of dosimotors. And fcr the

7 ..; pericda c::posuc , r. hic is the actual re:3ing as reported ,
n
d
't3 li which includen in-trancit r-lac'.inc2.
. -

i

I Ucw, ainea 61cLa nra ;ariable periods, some times9

10 two V0cks , 0 c"'.2 imec threa ::c@.s , cometima:2 four weeks,

11 they were corrected te n par-hr,ur, or per-day bacis , and
l

'

;2 i then multiplicd by 163, he givc cha dcoa rate por fear in
1.

p- millirems r.cr v.uar.

14 I'cr inctance , if die dose rate wcre 10 millireus

I *

15 in a given month, it happena to be exactly enu month, then

1G for tha year this would be 10 timac 12, or 120 millircras

g per yanr.

;g And thesa valuca obtained frc:a each of the four,

39 quarterly reporte of the AUS Corporaticn ara plotted in this

90 CCnn'ar in millirens per year,

'

g O Peferring to uhc,b, nou?

.m Ti ll-A nnd ll-E.
i

.

e

g| Q All riuht.

Is These were the direct, uncorrected, unmodifiedg

valuac, cire. ply based on a cemmon bnce of millirc:cs per year.g
I
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bvel 2

I It could have equclly hann done fer microgrc=a per hour,
,

'- (r or aillirama pr day, bu : I juc e happen-ad to choose millirecs
,

|
.

3 per year becausa 10] ni.'. lire as per yce.: is a manimum dose,,

,1

4 1 if it were auctrinec thrcushout. that eculd be tolerated at
_

5 the fenca, and 170 ou.bi he millirenen per year, vould be

3 the doce rate fcr the yna: .

7 1:c i, t.to raascr.s *.-thy I belicto that uheca could

U, not be c::plained ucinly :cy tr mait radiction is cs fello>ts:

1
9 j I drm? yoitr attention to ths upper cet of data

10 in 11-A, and you vil.i. noticc, %t the second ' iron the lact

11 reading is caly 96 :U.lli.r.ds per year. Wall, r.cw, dat,
: -

|
12 | happena to be .1 cir.a afcer repairs hac buen ritaa2 in td.e

i

13 reactor, when ctrontium-90 in the nil.k had conc dcun to

14 nor.nal levelc, and when the :.ci?. data en strenniun.-90 had

15 also come down te uc=21 hvala .

"G And so, in f act, ice kncw frca the censuremente
i

17 carried out ny the .t.3C sinca unnn, in the ar..is '?lycver and

18 other data, that a rute of the erder cf 70 co 00 to 90

19 millirems per year is in fact not an unrca:onsble value for

20 this area.

21 New, thereforo, I'm arguing that it would be a

22 r high degree of coincidenc thnt at the very hine when

23 strontium-90 has dicappeared fro.n the 2nvirc r.cnt, when the

24 cesiura in the milk haa gor.e doun again af ter repairs were

95 made, and suddenly the docinecera do read what wa kncw to be
W

l
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wel 4 lj tha correct value for that E_rc a , and yet at other times we

i regard them cs inaccurats, why chould they ha reading a

J
,

picpar value, 06, 73 mr at the wry time .then we hacw frca
-

4 f other independent raasurament: that chern is very little

5 ambinnt radioactivity left'! It would requira a great stretch
,

6 , of the imagination, in othar words , to believe that thin is

7 a pure coincidenca, chat the ice valuca are really 6 and 73,
,

D recorded for sites 10 and 13, whan everything ha'd"disappaared

9 from the enviro:nneat and tha silk was acun to normal, should

10 Le erroneoua?

11 I regard numbar 1, and I cuggest that the reasen-

12 able and cormon-sense interpretation is that, if anything,

13 they might have been in error by pouzibly 10 cr 20 percent,

14 because diac in typically what ene would onpscc from a

15 flight.

16 In fact, I have examined, to the best of my

17 kn w? cdge, typoa of doso rates that exict in airplanas, and

18 typically one vould expect a dose of 1 to 2 millizads for

19 a flight to Santa Fe and return. 7.nd that would be only
i

20 about a 10 percent -- 10-20 percent -- change. It could not

21 e:: plain a two or three hundred percant; as you seu the

22 peaks in the early partc of '71 were up to 410 mr and 371 mr.

23 And 410 mr per year, divideo by 12, would be about 40, 35

24 mr per month. And that 35 mr is a tremendcua amount, compared

to what you could acquire in a flight down to Neu Mexico.25
;

!
-1

l

I

.
I
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wel 5 1 That's nunter one.
.

2 A ser:end point than leads me to believe that theco

3 i could not he entirely c:tplainud by that hypothesis is that

4 those dosinutars, at the tino when the e..ticsions were highcot

5 and they worc farthsch above the ambient radiation levein,

6 that as shown in ll D, IIcckstet.*n and Georgetown, read --

*/ Q New, lot me atop you, Dr. Sternglass.

G Whera did the material cera from?

9 A Frce the identical nauxca. Thuy ::itaply are the

10 number 14 and nurbar 15 cosimotora , compared with number 13

11 and number 10. And they cons f.co:a the idantical cource frca

12 the cur.te cabic. 'They cre airply a reduction of tha data to

/ 13 a nc nul base of no many .aillirsms per year.

14 I contand that any zonecnable interpretation of

15 thiu kind of a pattern, othen we knew from. the MUS m2teorolog-

16 ical data thac the prefercntial wind diraction is from the

nordniest und southvcst that th.It vould mean, unleso
17

18 es:plained in sene other way that I cannot understand, that

the idea that the fact that the dosimoter should be so icwjg

20 upwind, and lcwer than on the site, and then the downwind -

/

ene is in between, that kind of a pattern is exactly what
21

22 y u u uld expect if they really re.r.d the correct onposure.

i
\ Nou, therc's a third point that leads me to23

believe that these dosimetera are in fact reading reasonab1'
4,

accurately, except for n small correction: and that is, Ig

_ .-. -
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wel 61 have calculated from the NUS data on the coil cencantration

2 of s':rontium-90 en the ground, what would be the dose from

3 batea and gammat iven to a dosimeter placed cix foot above3

4 the ground, knowing that the stroni:icn-90 in the soil was

5 accc:: ding to the original readings?

6 And when I calculated that, I found that these

7 levels wculd be enpected frca that kind of a distribution

0 1 of strontium-90 on th0 ground.

9 In other vords, ths.t since these dosimeters were

10 kept in thin ple_stic bags, which are transparent to beta

11 rays of the order of 4 or 5 mav, which are otrontium-90,

12 yttr.um, bata rches, it is cacy to calculate on the basis of*

( 13 a paper, for inctance, that Gibson publiched in the Journal

14 of Atmospheric and Terrectrial Physics, just exactly that

15 for a given amount of strentiurn-90 in the coil you can

10 calculate what the dese would be to a decimeter put six

17 fact aboveground. And it substantially agrees with these

18 readings.

19 In other words, the high strontium-90 in the

20 soil is consistent with those high data.

21 New, I would like to proceed to an explanation of

22 these corrolation curves and what their meaning is.
.

23 Nou, again we have used as a basis --
'

24 C Nod , what arc you looking at?

A I'm now looking at Exhibit 11-C, which is the25

_



11-

982

wol-7 1, first of tha correlation studies of ambient radiation levels.
2

.
Nachar 1 was nua.ber 14, Hochstown, to the southwest, upwind,

3 4 dated 22 June, 1973.

4 I'd liko to explain how I arrivad at these

5 numbers and uhun their significance is.

6 Again, the Suzic source of dita is the NUS

7 quarterly reportu on desinator readings. We have simply

8 taken the actual numbers giran for each dcsimeter; in this

O caso, number 1 and number 14, and 1 is called X and tha

10 other is called 7. And na have taken the readings throughout

11 the year. As you can see, they go up snd dcun, up and dcwn.

12 And this test ic a test which siuply fits a least square
i

|g 13 cu rve . If you plot say, the doninatur for one locar n on
1
6

14 one exis, and the dosimeter for the other on the other a>:is --I
\

15 and may I use the bocrd for that enplanation? Would that

16 help you?

17 DR. SHON: I don't think it's necessary. j
.i

1

18 CHAIRMAN I' ARM?2 IDES: I thia.1: it's clear.

19 T!!E HI'fNESS : In other words, plotted on one

|

| 20 axis , the dosimeter reading is for number 1; the other axis ,
!

i 21 reading it for the other desiraeter. If the two are correlated

22 they should fall along a straight line. In other words,

| 23 when one goes up the cther goes up; when one goes dcwn, the

24 other gcos down.

25 This tect is a key test of significance of this

. . . .
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I correlation.

2 The figure says , the printout correlation 0.813,

3r in c. statictical muuaure af tne degree to uhich one dosimeter
i
I

4 follcus along with the other. It's like a batting average.

5 If that reading were 1.00, the two would have perfect

0 correlation.

7 In othar Nords vaan onc goes up, the other one

3 goes c::cetly up by the canc amount, et cetera.

9 Now, v hen you cerry out this coat it sin 1 ply shows

10 that whatever happena to one decimator happena to the other.

11 Now thart; is another quantity that this prcgram

12 calculaten, and that is the clogo of this line. And the

13 slope of thic lina is given by the cenatan t "A' and ycu cee

14 therc's an equation On the top of the colufen. That is the

15 equation of a straight line.

16 Now, what this simply dcas is when "A'' is c

17 measure of the steepneaa of that slopo, if "A" is lesc than '

18 unity , as it is for this ense , it means Snat one dosimeter

10 there is in fact not exactly equal in reading to the other;

20 it's somewhat lower. In this cace, 73 pe,rcent of the other

21 one. And the "B" is just the intarcept of this plot.

22 But what this really tells ua when we carry out

23 this correlation is that the two are highly correlated with

24 the T test of thin value. It manns :tcy simply go together.

25 Now, what we have dona is we have carried out

.,
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wel 9 1 those correlation 3 for all the dosimeters with number 1, and

2 that is shown on 11-E.

3

4

5

0

7

8
,

.

9 '

10

11

12

i 12
s

14 ,

15

16

17

18

19

|
20

. , .

.1

22

23

24

|25
|
|

|
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1 The centrol dosimatcr -- I'm sorry -- on page 117

2
. 11F chm:n the result of a cerraintien test -- I'm carry,

1J RBij rbi 3 it nay hava setten cut cil in the Xeror. -- that is a corrola-j
i
.

4 '. tien tect in which ra correlated No.1 with .Lil the other

5 dosineters. .'.nd the first column, headed "Correlction-

6, Coefficient" saova you th?.h thare is ene dosimeter with

7 which No. 1 is :c. cat highly correlatod; and that is No. 38,

for a correlation coefficient is .p gq.yf D. 28
.

9 Now, thic is very interesting and very difficult

10 to understand in any particular wry becausa, according to

11 tactimony re;:crted in th7 7% roo. Ort by the HUS Cor70raticnz e

.

12 ; the control dcci.seter ua': cupposedly kept in Pintsburgh.

13 Now, if it is kept in Pintaburgh, 25 or 30 niles away, it
,

i

14 should be very poorly coord:_nated with all the others. But,

15 indeed, this cmpirical and cbjective test showed that reany

16 others are down 2.G, .7 -- but there is one dosimeter with

17 which it is highly correlated. In other ::crds,. it follows it

18 e::actly up and down. Iaid this happens to be one en the

19 sita.

20 And it ic therefore my suggestion, and now let

21 lao summariac what I balicvc this data shows:

22 That either intsvertonely or advertently the

'
23 control do'aimatar that was cupposed to no kept 25 milec

24 away was in fact kept near the cite, in fact, naar Dosimeter

i

25 38. That is what this objective test loads me to concludo.

~.i
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I And if, therefora, scmeone is askod: what is

2 the doza produced by Snic reactor, and corecne cay , "ilell ,
jrb: ,

-

3 it doesn't shou any differsncn from the centrol," then thin

4 individual would zand to believe that thcra .<as no gaseous

5 emission frcm that rene:or because the con:1 1 was kept right

6 along uith the others.

7 Thic would explain why they all went up tcgether,

8 including the contacl, up and down together, and why it was
!

9 necessary to conatruct tin story that the dose was actuallyi

10 i received inflight,

11 And thic is a very aerious cacrge of which I

12 am fully conscious cf. And you must invastigate this problem,

( 13 namely: whether or not, with hnculedge or nichout knowledge

14 of the proper authorinics, comecno scachow kept the
,

control docinatcr neer tha site, which would tnen erplain15

16 why the report issued by Dugaacnc Light Cempany to the EPA

;7 repcrts for that year no release.

Because if the control dosincter experienced
18

19 exactly the sama histery as the one on the site, there is

20 no difference betwee.n them, then enycno higher up would

conclude that indeed there was no release from that plant.21

This is the substance of what I believe is one22

23 of the most crucial points that must be clarified befers we

24 can understand what is going on. This, to me, is one of the

s nest dicturbing and carious probicas, that with the knowledge
25 |
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1 And therefore this is what I did. That is the

jrb4 3i nature of the transformation, and no other.
I:

3 MR. Ch&KM0?F: So long as 't is clear that the

4 annualized ilgunas harc are not NUS figurec.
,

5 'li!E ilI'niESS: That is corract.

6 MR. CHAK!OFF: And that tnoy rcpresent simply

7 Dr Stornglaco' adjuctnant of those numbers, I have no objec-

a tion to their baing recaivad in evidence.
,

g CEAIEWi FluGDl: IDES: Staff?

go MR. D.TVIS: No obiection,

jg CHAIMildi FAR'GKIDED : I want to be clear about

12 one thing, Dr. sherngle.as:

13 The chargo that you made is a serious chargo,
, ,

g,g and I want to be cicar than I underchand ycu, sir. You are

15 not bacing it en evidenca, or s.ny facts that you have. You

16 are basing it on a conclusion frcm the data that you have

rovieued?37

THE WITNESS: That is correct. Circumstantial18

19 ovidence, purely circunstantial evidence.

20 CHAIRMid FAF11AKIDES : Encuse no, sir.

gy The Board would like to ask some questions, sir.

,2 There will be no objection,. then, and it will
-

1

1

23 be received with the parmutation that the Applicant's counsel
1

has already pointed out. SO it v!ll be received as Intervenor's )24

Exhibit ll-A through F.'

g

''
- . - . - .



.,

988

3 or tithout the :tnowledge of levels of nanagement, conehow

jrb 2 ?- the true docea vara not racorded si:nply by the dosi:acter
i
!

3! baing in the urcng placa.
||

4! MR. DARC11: At this roir.t, P.r. Chai.nacn, I would
i
I

S then like to offer in c ridence wh:t hcs basn marked as
|
.

O Intervenor'a E:dlibit: 11-A, 3, C, D, E, and P.

7 CHAIR;Gli FAK:';.7.!C23 : Any objectionc?

8 MR. CimR::OFF: I jaat r:nt to get ena -

9 clarification, if I may:

10 Do I unde.: stand that 11-A and ll-B n.ca annua.L

11 valt:ea plotted by Dr. Ste englasc from data ffc:n 0.nnual

valtos in the MG3 rccert? Or are thm' annualiced from1o e .~:

much cuallcr interve.lu ch..n the datc. - than an er. nuel value13

s, in tuo !!US repo;t?

CliAIDI??.1 F?.MLEIDi:G : Thtt's a good qusstion,33

jg TIE WIT' 23S: Shtll I answer?J

CHAIR:-1.UI FAP:LYGDOS : Yac, plaase.17 ,

TO THE WIT 2ESS: I .'zaid it could have been expressed

19 in nillire:an par hour or por day or per month. .. chece

20 to e::precs it in millirada per year. They vore annuali:2d

21 by me, but the swe result would ha'ta happened if you

22 recalcule.ted it en nicrcruns par hour hasa; and that is all

that had to be dene, because, you see, the incarvals all have23

y dif ferent lengths , and therafora, a ciugla : cading is

not adequata. You hava to correct it to che sarca tima base.g

I

i

Ii
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i

t
I (Inharvonor'3 S:hibit 11 .%, 1=nc:::

jrb5
2 Cl .m ". - .m. . 8 . .'. ' d '.*.. =. .aa l Do sa_*

m ..
;
>

f
2 E xc n- ('d.U.S. Corp) Ambient

I.;
.

a-. . . a. e . . . .u. .
,o . . .,...L-,.,., .t o i, n,

a a .. -

3 'clas na--kod. for idan bificatice

6 : td wa raccivac.
. .

an ev.i., nco.)a

7 7.ntervenor'r Er.hibit Al-L for:ccc:xm .J

3 identification, a Charn cnti' ledc

9 "ilighact 'n:tornal Doce Patesi

10 Naar Chippingport reccrded by

11 U.U.C., Ma::ch - April '71," was

12 lanrked fer id:r.t.'.fication and

13 i:2 - r.uacived in wridence.)

x,,yy,y ..c I4 i Lrt.: vcnor'e Z:&ibit il-C,

15 s Chnrt entitled "itricient

16 !cMiaci.ca Lavnis i,:1 ', tith }l4

17 (Hcok? co:en , E .H. ) (Upwind),

13 was ntarhed for identification and

19 was received in avidence. }

xxx:ce: 20 Intervcncr'o E7:hibit No. 11-D

21 a chart entitled "A-J3 ion t

22 Radiation levels r)1 with 310

23 (Shippingpo::: Area) (East -

y, Counuird ) 'ua s. marked for identifi-

25 cation, anc; received in evide.nce. )

h
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1 D''
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|

>
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.., L. . .._ . u .a -

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

19 THE UITNESS: Ec. it tas c.bcut a mile c.nd a half i

20 ava.v an Shiocine>nce.... .

21 MR. SRCH: Hare any ci these otherc at the cite?

4.. ,-..y .m... .e .e. ,,,w., . . .t . . n . .. .:. _.. , a 4 g. (., e..n.o m_ u..r. s<......mu.....m ., .. . _ . . . . .. .. .. .

s. ,. " r'. .c' .4.,.e .1.", , '." . . ' . a"".."..' r. . . .~. ^ *s a' t h. .= .'..'.r..c' u' ..'u' v .23 d i f.#. a .'. a-' . u c . -
_-- .

24 l iG. SECN: .?.nd they sho"ed no cuch ccrrelation?

J t. 4 s.C , .i. ., .p :. .. a . , A. 1.. s.5 e.,.. ,, . u7<f.w. I .v . . .* t.' .,.>m . s c . 0. . , i. J . .aJ.20r. . 6. y .. . ... . .

I
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1 did:.'t agr23. The highsci; ccrrelatica happ2n.s to appear j
l
t

jrb7 2 for cne pari.1021cr af.to.

|
i *

3 .v;a. . c. p. . n.t . , ., . i.m...
..

)
. . ..

6

4 Tr tiITMESS: End lass cc for tha one off-sitc. |
-

|

.e .- r . , s. ,a. - . . , I.L d , w. ., .5 w, m,u. _,,., m. _. . .- , n. ., . v. r., A m. :- . .

o, u. .u . ..

G HS. . DA_".CS : Thc I asuin..c thic in accepted into

7 ovif.?nce?

8 i CHAITLM par.4LXIC3G : Y e s ., it has bein racoived.
.

9, che parties h tve not objected.

,0 r. , . . . . . . - , .

. a .D . n unv_21
.

11 Q Let's go bac: to the net 2c you vare r Oing on the

12 | teatincuy that Dr . Gr.1dr.sn ,x:m;entr.1. .
,

; .. .m. . u. . . , e .m. .. n. ~s.:..... r n. 1.,.,..; ca . n;u . ,::. _n, n, .s.- r
.

. un.
t . . . .a ,

,f offer i.er.e recuttal?14

L
15 1 /- Tho fi2">U P CC0 Of Ueati>.cny of Dr. Gole' mani

16 relcres to hia qucationing of the ic:lidity of rny quarter

17 menstrarant -- of my interprett.tilti of the water neasurcr. ants

18 |j in the Ohio which he m.intains are urcng in terms of being
i,

19 in the wrong quarter and being in the wrong tim.2 period,

20 and being for the urong location.
,

,

21 j I would li!cc to Othnit in et-ident:e Intervanor's

|
9 e.

|
Tw.hibit >:o. 15 -- tmicrtunctciv. thic is noc in ords'.-

'
|

23| C3u.TO.N O.CtJIDES : Off r.he record. |
t. i

|

I
~4 i (Diccuncion off the record.)4

i
; /
!n- CHAIMO.M FA?l''.XIDES : Back on the record. |*.o < |
1

-

i
!
I.

L i
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_

jrb3 #* 2"#C^I

2- MR. 31.RCN: The next number will be 12-- we'll
3

, havo to caka ch.:ngao en all the n.n:barr -- that's easy.'1
,i

4? CD.2?i?.li 51'1.'L7.1".325. Cf. the racord.
5 (Discussion off the rec :rd.)
O CHaIP2!di FMlLCID.3S: Each en the record.
7 L(The document referred to, ! |

t8
a chart antitled Tablo 47, |

4

9 Et:rr.ary Sheet of Radioactivity
i

10 Measuruanta Reported in Log

Pcok", ace I.arksd Intervenor'c I11
:

S::hibit Eio.12 for identification.)I
X 3XXXX 12

13
, 3Y MR. EA20:i:
1

14 0 With respect to Intertencr'c Exhibit No. 12 for
identificatica, please enplesin the cignificcace of thin and15

16 what was involved in its preycrction, and so on.

17 L Thic relates to the testimony of Dr. Goldren,

and with regard to the Ohio and other Rivers which I used18

in order to calculate that thore was an exceus radioactivo19

. . ,

relocso in tha arca -- in the geners.1 area -- of Boavor20
,

county which I attributed to the operation of the Shippingport21

22 plant.

23 My own conclusionn were based on thic table, which
1

24 ' is Table No. 47, taken from page 145 of ~ha Master's Thesisc

25 of Mr. C. E. Mess, who did thic study at the Graduate School
I

i

,.
, _
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9S3
,

1 f Public .Mealth in the Univerrity of Pittsburgh.b9
,

2 l
'

'

O Dr. 5carngic.ss, lat me a &. ycu this: Taro

3 you his adviscry?
-

4* A I vac cn his cc:ut.f utu.

5 g 7,11 right, -

6 Did ycu revie:w all this inforsction yetu self ?

7 A 2 did.

S| 0 tionld you adapt chic w your otra enble if you

9' were to prepare comething of :nlic kirid?

10 A To the best of wr knowledra, he wse the one who '

11 gath2 rad this data. frc:a the Departmont of Health in the

12 records located in Pittsburgh.

13 Q All right,

14 A and if there is a :c.cnth during which a reading

4

15 may have shifted from one conth to the nr.y.~c because it was

16 too closo -- or very cloca togethsr -- this .nay or may not

17 have been done by him., but 2 una no'c aware o f thin . I

13 assuJisd that this ic, substantially correct data.

19 Q All right.

20 Dat foi- the purpaass of drawing a conclusion,

21 that one is to drau a conclucien from this exhibit, did this

22 auffica? Did it nervo your purpose?

23 A It served my purpose and, in fact, it was

24 originally gathcree for another purpoca altogether,
1
,

I
2S i ~Q All righ:. '-

t

. . -. _ ._ - _-

!
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1 0 Please indicate to the panel the significance
,

3 cf wha : ue have horc.

'

2 A nigh..

4 MR. .~.GmaN : Me.y I int-;rject?

5 Mcay of th nuuber; are illegibic on the copy

6 we havo.

7 T53 'dITn2SS: I m carry.

8 Thu importanca c f this data is that it sirr.crincs

9 all the availabic data in onc t ble for cll tha rivers of

'

10 Western Penn ylvania with rsgard to lavela of radioactivity

11 neasured by the State of PennsylIr.nic surface water quality

12 network; and it shoes thcea yctrs fo: which dcta ic available,

i
la and thoaa for whi::h it la nch.

14 And this c:< plains why in sene caces, especially

15 for the yeer 1954, which 10, by the way, the first year --

16 near the tcp of the celuca -- it should be 1954 -- why it

17 vac . tat pcesible to use overy poscibir chation that becana

18 available later.

10 After 1967 m:.ny n. ore stanienu vent into cperacica,

20 and only at the hoginning, the firch few years, were there

21 a few station:s available on the basis of which one could ruko
i

22 auch cn ootimate, j

l

23 And I u3uld therefore suggest, nurser one, that 1

24 any anall change whern ene number ic noved frc:n onc quarter

25 1 to another, does not make a significant difference in the

,

I|
. , _ __ _
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I overall result.
1

2 3 Eutier tm , that it wau impcesible to choose
jr. ll.o

3 all the chacienc completely fra ly hat;ause thera 'ias not
/

4 d'.ta cvailabis baforc 10G7.
'

5 This in th 2 turo of the data at it happened to

6 have bzcn nathared by tao :.itate Dayertment of }ienlth, to the
|

: 7 hast of ny knowledyc at the cino,
,

6 And haring cannined it vain, I ccuclude that
.

9 cur chcics of ctatienn var not in fact particularly 32riously

10 affected by whether it ut.c- 20 or 40 miles upstream. And the

| 11 . raasen in the folleu!.ng:
i

la! If one chocnes a statica that is tco closs , like

13 'vickey(?) -- fiva or t2n rtilu: away -- tcn, fiftsan allen.

4 {
9 e

14 l. nny - then ens is infit anced by the radioactiva dapocition

15 frem an airbo.tne release that cettlas o1 the icnd; cad that I

;S is indicated to be a scaiouc problen by the data in the

17 Janunny 20 -- the May U, 10''2 Shippingport acpart, uhich'

,

19 is appended to my reem 7 testit. eny, and which was nCr.itted,

19 the table chowinc the va.rlouc rivara,
e -

! 20 And in that tabic you uill notica that the

g;- Raccoon Creek and Daavar Ricer, uhich are within a few miles,
o
(

22 | but upstrcan frca Ghippingpert, oft'm shcred high atount |
t

|
23 I of radioactivity, far abova that in the Ohio,. which could

24 .only be en lainad by a gascces release having settled on that
f
5

25 land.-

g

. _ _ ._ _ . _ - - -- . _ - _ _ _ _ _
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1
I.
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|
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f
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.,.

E thasis --"

e
.

e i h 'la s --
-

. . . . 4 . .

10 0 -- submi tte m ;'.r.c'.vu 2a.. -

! A And accept::d by ti e Unive :tity.
*1: ,

.

12 | Q Did he lacei72 n2.s Ccctcre.P.a? -

.

A Es rac2ived hie- Matew'c Degrec :nd he is noi
,

13 r.

~ .-
' u . E , - 1 t'.- ..' h ig I-. a cl ** ' - u..1 /- h C T~* t ++ v . s'- 6'f*

"

-:- ' - - ~ ~ ~ - - -
{5~ $ *= g '8 J' 3f--{-Q y-- *

" ~--

14

Washingt^n, D. C.
15 [-

*

O I E '3 * *
16 ,

Ie there nnything alce on this?
72

4's Yecp .'s. * ', u '. d .1.1 '<6 o ..c ^v L. .~2 '..G .i .<.. .4. .?w. , * 5. . .'. . y #. u' '"w h e .'.--
.

e-.g

by the following pi<.v:e of evidence which tie will call
gg

Intervenor's rnhibit -- I h wa here ise.rked Lo. 14, but 'd.ich
2

uill acI have to be changed to l'o. 15. ,.

9.1 !

O Ar2 ycu c till on that scrte point'.-
99 \
-

A 'f e.5 , it's reined to this.
23

MR. EARTi: Iiall, lot .'.e of fer 12 at this ,
y

.

D 2.EsO . .

.k
-

.O
. O

9

.*4

.
i.
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1
.

1 cmurl!rli n:tirJIDSS: \11 right.
1

.s b13 2j ;.ny ch seticu7jr

3 Ma, Cul.230FF: Yes.
,

!.

4 MR. DM7IG: 'lcs.'

i

END 16 5 CaliIDiMi PIJ LVIDss. Mr. Charnof f7
,

,

4

4

Linda fl G

f 7 |

I

s 'l
.

|i

!

|

10 t

'

i

11 ;

!

12

13
i

14
..

15

15

.

'

i

18

19

4

20

21

i 22

231

! . 25
' (

T.5
'

i
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417 ! MR. CF.A2NCFF: Y2a, cir, I object.

In1 2L First of ci:., I thin:<. it has been tactldir.d that
t'l

3 'i : F ate of 2Lansylvania t.a.En la accorp nied 'rith error

4, handn. I don't cae c.ny of that raflected in t':ir particular
}

5 datn. It aca.c to :.12 hhut by Jafinition, it in not an

6 accuratu theradare, tr: nclation cr trancfer cf the State of

7 Penncylvania dcta and en th ': ground alone, I ticuld objact.

O i have ne idan v'u':- --he ccmpetence uce of

9 ::r. Ibsc uhrn he cer.ipilei 'i:>.9 daua. I don't undarctcnd

10 ho: it can be ::eceived in e"idence without any cupport and

11 ; gi' tan the fact thct the .29.L as Dr. Goldman has analy::cd

12 | the state date. and fou V. thth the meterial .ror. one que.rter *
i

13 h3G D000 mc'Md frCT. COO qu.'.rher : c:nother .

13 :in. DAVIS: In acditicn te that, ILr. Chair: ann,

15 aa .t had haan indicated, thin data in ill gible end it's

10 c2 no use 0.0 this time,

l
'

17 ' CHAIMiAN FAR:nKIrR9: Fino.

!G :Ir. Baron, your respenne, sir?

s

19 MR. BARON: I have no recponso.

20 CilAI 0!AN FAI'."AZIDid : The objecticns are 9. canted,

.>. I cir.

w : IIR . BARON: hil right.- ,
!

1

23 .,.7 c q. m,n.n .u
u.

24 Q Dr. Sterng1:.ics, I'm unnding you new what'a

3 marked Intervenor'c 2:dtibit 13. Plea 32 identify what this is,
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In2 3 hhc scurce of is, the auther of it, et cotera.
, ,

,

2 A This ia mar :ad Tabic 4 tahon frcm ny evn

3 ten'timony juct recantly presented at 3hippingport.

4 Q ?.11 right.

5 It's a table that you preparad fcurcelf?

3 A That I personall"i eracared c.nd that I'ra personallyt -

7 responzible for.

8 O All right.

O A It lists for thn '/cara 19G2 to 1971 the water
10 activity, radicactivity reasurements at East Liverpool in

|
11 j picoeurias per liter carried out by the Ohio 2PA or the

12 Ohio IIealth Npartaant t;hich hat; been -- which is in tha

13 public record and which I suppc.7c will be made a public part

14 of our documentation.

15 0 All right, and what is the purpecc of thie

16 particular E::hibit 13 with reupcct to restirony frca

Dr. 1cidman?17 |

18 A Right, this reprecents an independant tect check

10 en the validity of the ?ennsylvania environrental radioactivit: r

20 meacurements in the Ohic River are carried cut at the came

21 location; namely, Eauber Livorpocl, the iduc hoing that the

23 independent corroboration of the Pennsylvania data by the

3 East Liverpool ncasurocents of the E?A in Ohio ada significant
..

24 support to my contentien that indeed in 1964 and again in

25 1966 cnd again in 1960 end espacially in 1970 there wore high

I

l- 1
- . .
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in3 1 release of radioactivity fren the Shippingport facility
-

,
2 which showea up a.n the strontiIn-90 in me 2.ccal milk and alcol

!,

3 in the rivar uater as va have plottod in the figure of river '

t

4
|

data of tha ilay S, 1973 repcrt to the Governor of Pennsylvania,

I

uhich is part of Secticn 7.G '

S This ?.ata ahcwi in tha first coltmn -- let me

i7 c:cylsin whnt this ir. Che avar.sga lev 1 for the year of i

8
.

whatever rLdicactivig naasurerant una carried out in the
-

s
'l

9 early yenrc, it was total activity incluGing ciphan; later on
|

10 it changed co that I had to maintain a constant sum of alpha

!! and heta activity throughout this p riod; and this is compared

12 in the second col'. m er actually after the yen: column..

12 The first cairnn an Ecot Liverptol. The second

14 column is c colite. ralating to Toledo which is a control

15 which I'm using hero ac a control; Toledo being en Lake

16 Erie more or lecc upst- osn and fairly flir removed from

17 Senduchy so that ue can now take the ratic of East Liverpcol

ts to Toledo and in the fou--th column we hcvc the water activity

is ratio.

20 We know East Liverpool and Toledo and you'll sec
,

21 that they reached an all time high of 2.00 in 1970, the year

22 that we believe the largest release cccurred of radioactivity

23 by gacecca pathway and alco in the yeara '54, '66 when it

24 uss significantly above tho normal ratio whi:h was more like
I

e

'

25 .7 or .6.

!
t

-, - -
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In4 1 17 o :7 intars.;cingly encuch o as an indar.zendent! -

.

. . . . ... .

2 cnee. en :na s,.-ua measurer.:One: o c t.n e m t.:, -h .'..s water c,an.a is

,

a _, m.v an,.. c. , v.a w. y t.u. c . . ~ . .,. .; o m. p r, .2 .g ,7 s. I- - ..v . e. ..s o nr a
-

._c, ._ . . w .- . ... .s .j_s . -

4 relat.ive to the U. S. a'.araqu Jalua in picccuries per liter

5 and again you will can thrt for 1",70 th.3 Shippingport area as
1

6 calctlate'2 from the Pittchur"Jh n.uk relativo uc the level for

7 '?cnncylvania as a 1: hole chattad a high a:-: aac surantium-90 in

- ... .

so1. J 111. X ; ROMaly, .q.n p.J.C 3CUL-ier p .;r .q '. . cr ; U ' C.''CO C, in .3.p e 78 C .L a .. t

9 it ma only 8.1 und i1 19 M whcr. Se ri.72r showed a high

4 ,.. ," '~ o g cy e yi~"y4 ,2 w"3 as a ~% - -- -* g-- %c.s emp -g9 ~ 4. ',"e' calcul a t ~"*g.

10 |
1 --~ "~ ~ ~

7:'. c.e. '..',.e r.. e_ % u rn. a. 'm.. . 1. *w- h .e. .n rv r.4. ,. y- .m. ~ a , u r . .=. r.'.. ... "'-'-%.
--

. . . . .- -~3 ,,

zu +. n-- c-- yr"h z.~, a >.u" - v s s. w.-. . .,1 s- . - . - ~a 4
--~ - a- syL z $a... ~ .:..- --- c ,. m , *y ne., ,c

12
-

^- r - - - - - - - " - -

e 4.,L .., m J. +o.,. n .. . .s . i-
c.sG...j. [. 4 . . r . . Os.vusa.. , , w ' ,. , , I. ,w. . . . -..

........(.Lgg t . . w s .. V.. -s .;.w e ...,,g .

34 .u ra. . .oIp. $. q.m N. . . '; . . c .y.:. 4. ~. . ..m .,. . , v. : .g e 3i.w.g %w. gb-i g +.m
. . . . . . . .

15 to t' in tos himony ao hichiv inecxpetent en it.s :#aco.
- - -

t o- Uhan ena ca.nparca D.st Liverpcol on a riscr with

Toled on a laka miles ec.'ay and cars one ic the conixol fer37

18 the cther tota'.ly igacring P1rdorcok cnd ?.nrfco ?o mi No. 1

jg up in Michigan, then 1that tic' ra 4.'.ealing c71th is absurditics,

20 sir; and I submit thai this whole tactimony 1 inccmpatent

on ita face; and it ought te bz: struck.n.

22 CIO.IRILM N .EID"'3 : U.r . B a r o n ~?

MR. BARCH: I cannot respend to that,IIr. Chairman.g

I m no capable. I think D- . Sternglass won.1d have to respond24

i te 4 ~w .-

$U

ll
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In5 I CHAIm AN ' :0.:n:tII:ES: Mc, I think tiu 3 card canJ
,

.

c%, .. ., .: ,.t., ,a. u .c,. < - , , . . -
. . ,

t

.- . t ,- .n a i~.., c e..,, .. ...o..,..,...... n ...,.e .,.._m .. ...m .. ...

I
f

3i E::curo I. e .
!

e. j.I ( z ., ., s a.
-._.n,....z.,.,,. ..._.3n.., ,

I
5, L,,u.. ,a. . . , u .,, . u . . .w, ..: wo _, carts 2.s goa,.ng to..- ..s. , .

.u. ;-. . .u. m.j

6 ., 4 w 4 .t, . 7 T m. , L,. n, t ,. 7. .. . . e .., ?. 5 .. J . r. ,
- , ,-

. .,a. . . . r . . c. , .. , , , , 0- i. . .t. . . . . s .. .....u.. . .s v . s .w..a..4

7 'v.s g - e. m ? -..w,
. ~ %. 4 C n.. - . "

n.. .;' ' . - . . . '- u g % a ..*. ., &. .. ,....., . .,
- .i .~ - - e

.
3 . c.f .p n g .1..,.c. -7o ; . .. . -u

.

g 4L.,. n. ,c. v. .- . . m. o.. a .
. . . 1. g v.s. s. .. 9 ., s. . ,, y J. .. .s. 2,.i , O,.e.v .

. 4G, 4. h. . n
%. .. . .,; . % y 4.. . i.4 . w .

1Q , g ,- .ms. 4 ,.,.~ g,.,,. sp . ...a.,.. ,, i. e m,., ru,. ..r . c. . n. s .m. ., . .: n. . u { qu. , i.O .v 4 : s . g tg 4--a,
. , ,, as. . . . . . . ... J.. . . . _ .. . .

c. . . ,,, 4 2.C .1 0.:.: g, s. e . . d. . .
.. u , c. . , , e .. .,g a . 4 u . g p..c. . g u ,<j,, . , . y.~. i.., v. u . . v.. . . . - . ,

*. .n . .. .. u- . .. . ~i

I~. 1.e .,. a .2 ,... u1( h. .n y ., .-.vt.- . w-' e n. *. . a g. .~.h. .*. g .4. e- . , , : A. + }. , e.. , , - ~ - - . " a? 2. ...w. - .s - . . ..w . L ... ..w cwgg
,
i
i,

,y, (.s ..yr v .u.7 .5.4 , ,. , . , . ~..;. ; ,. . . .' . M........n
,.'. & .v ... . . . . m.e ..

y
'

t.

14 Th3 dst?*. CIJ .!. 3 l ', . |

1
.

rm m.-.ov.~..~,. t ., a--..,.t Ca. .,. ,3 s. 4 ,.,, n !
.

-
, ,,1 d .,., a e. ,.) wwna. %5 .:.)

c.a .m . ca .e. ts . . . s .. .
-

.
t

,g, c':J.t.*p.."r .y. .t. 't. - .n. t.t. v.1" '". .e. ** '. c
*. .. g . s. c. 3. w ,-;, u.7.G a r .-.* .r : . a - . .. a

j7 1. .'i t.h .*. ^ ~~.oa c ^u "s.o .". ,P e, .. c. . .1 ~.. ' .,- '. '."..Y. ..o.8 " l ' , 'mSP. '.. '.s. ' 4.^. '-- . -
. -

jg roccived into evidenc9. The objections w. ara <Trented.
.-

gg With respect to 'ntervano':'a E:ilbit 13, this was

gg .~ t'.~ .;. .~'r. ". . .

1 Off the record.,

3 g 4.Sp..gS e .; c.1 ,a, 4. 41d.; .t. . 3 1. .. .4 v. u ,. . . ..

c y a y.s. m..... - u.-.. p.u,t..v. w .
.

. r .. Low,,, 4. t .
G. O l.'m'*. C'. " O '. #~..h '-y g .a ru .i m .. . ~ ..

- .

record.24

i g M: . D.1ron, cc.n you star- . plaare?

U
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'

LNG 1 DY MR. BARCU:

2 ;Q- Again, Dr. Starnglass, identify these charts.

s

3 j ?. This relatec tc the testimony of Dr. Coldman

4 which admitted the;: particulatec could in principla wash ,

i

5 into the rivaro but it would not he a rensenable explanation |'

6 for reactor dischargac; and thia testimony relates to tho

7 .evidanca that strontivrt-90 apparently escapad in largo

i

3 quantities frca the shippingport reactor as mensured and

9 reported in thic chart; and I uculd like to givu tha origin
,

10 of this chcrt nc.t.

I
'

11 C37JIRidic FMl*2?; IDES: 7t11 right, let un ask
i

12 you one thing: Giva us ycur cenclusica uith respect to i
t
t

t
13 this chart, sir, and .mn lot the Board s % the questions i

i

i 14 that it wishes to do. |
>

f

15
' TH2 WITNSES: Uculd you liho na to e;: plain what .

I

16 the chart is very briefly?

CHAI2E N FAREEXDES: All right.17

10 TIIE UIIS!ESS: This chart is sinply taken of

ID direct data raported by the Atonic Energy Cer.aincion's UASL

20 Laboratory 214 for the second and third quarters of 1966 for I

21 tho aren of Hawaii, Illinoist Chic. There ic a site in i

22 ' Chio about 70 milas from Pittaburgh -~ Ucu Cercey, in New ,

'e*3
York City and Bermuda.

h

Moa, what thic charP. indicates my conclusionu
,

a
from this chart is that in r.ho second qt'.trtar of 1966 when25 ,

!

l

!

-1

-- , - . , , . n. , ,
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in7 I; the linval Reactor Branch Report shows a high 1ccal fallout,
. (

2 that thic local fallant did a.ct derive from nuclear testing

3 which .tculd have been highest in IIawz.ii; bat, indcad, appears,

4 to have been relcased freu th2 Shippingport reactor indicating

5 substantial evidence that a la c.;c and unknown, an une: pac ed

G releaca of ctrontium-D0 amou t to of the order of .9 to one

*

7 millicurio per cqua"a kilon2ter per month appearn to have been

a crigianted in Shippingpcrt since it directly dropped off in

9 all directions away .frca thic cito; cad this is the nature

10 of th3 testin:1'y thai : *;ould liha to submit.,

11 MR. CFA'l:C?? : .I mcyn that that tastimeny ha

13 streck since it is ?.4ned on Intervenor'.s 14*.;hich. again, I

l ,e cubmit is incenpetent by ocm.oarin~ 1:claii, Illinci, Ohio,u

14 EdW 'I22 SOY' '202 '':ork and h=d.a 'vithout choving c n".mber

15 of pointo in barmen.

16
.I t c.oes now t, at O. .nlo <,a miles tuay unia rea.a:ive y

.

a t
.

;7 close to the Shippingport cita, and then he hna a whola
:
,

18 variety of pointe milac and miles away frem this site that no

. a./ ecmoetent conclusion could b2 drava f::ca a cemnarinon oft ^ *

9.0 this chart.

21 CIIAIICUel FIRMIDES: Dr. Sternglass, could you

n respond to !ir. Charnoff's ccercent?

TI!Z WITNESS: Yes, sir, tite data are not my oun.23 -

1

4 They are directiv taken from IG.SL 211. Therc ap~ocars to bec -

no other reasonable er.planatica, espaciallysince in ?.hc third,-
c.a
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In3 1 quarter uhon tha local radiccctivity at Shippingport showed

(~
2 alce very lov valuso, thic smaa oncrmous peak of more than

1
3 | tenfold above the rect of the country did not occur; and

i
~

it's pcosible by the.co censitive technique: of measuring4

5 I otrentium-90 to dotect rel.nacc of the order of a few

6 curies which ara not unrecconcblo for other reactors and

7 have been zeen in ot'un reacters where particulaten vere

a mecoured; and it cgree: when ycu calculate the strontium-90

g levels in the milk f::cm thic depeaition of millicarien per

10 square hilemoter par month unin'; tha United Nations Scientific

11 Cormittee Report, it lands to strontitra-90 lovals of the

12 observed amount in the Shippingport area within plus or minus

13 50 parcant.

14 In othar werde, it doen seera to suggect and suppor :

15 the testimony that secchcw strontium-90 got out and found

13 its way into the local uilk.

17 11R. 5!!CN: Mr. Sterngla93 are there any data

18 points other thcn the one which is high hero and the other

19 fiv.e which scemad considerably Icwor?

20 TEE WIT!iESS: Any points in batwat(?

I
21 MR. SHON: Yes,

22 TIIE WITNESS: There's probably cna in Cclifornia,

| 25 but there are not tco :uny staticna in a direct path on the

same latitude. I had to use only theso stacions for uhich I24

!. could find data. HASL did not measure in every state. These:3:
1
I

i--
i

~ e- -- -~
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u' e + ... '.m, -- .. s'. i a i '. . 'a.t o , .".id.. .1 .i.c ' . "w'.'..'..2.e. . .. f- ' e h.u1.79 ] "c.e '...%. . , n ly*
- ", *

.1,
-. a .,, .

f'
o

*h.ap O . ,1 ,.'t.o ,..
* *

.

..s.; w....t.'.. , s O ,, .a 4, c. ? %1.., ,.i
e,. , e,'

c. |, T.
/ .a .( ., . 3 t n.e s .;

. _ v u.4 y g .. ,

a

is .~.~a , u 3. L. .,....),., L.c. .s. 7 < t.J. e. ,, .4.. .363 .. . 8. * . .1e \. .e.> t. 1.t .n w.. . . .s w-. 1. .aO

]
.

. s...l .L1 ., tn. 0 . 2.t.,.., v 7., ,,c .. . , . , .
w ..o 2.s

..
.m.. .,.,f..m .m . .,I . . . l,., v.cd[ a ... ..4 1

.

h ...

j y, 3 q 'f., . a .. c n.3*
, , 4..w -3. L. ayo,.. 4. w. . . , .. g u. ,, a .,. ,, 3 .w ,.rr*3. n a...e. :* 1g., s. a .1. .g f . . ..n. . _ .e .. -. .a .

u. 1. . . ..o , . . . . .

G of the crder of a fe r degraes of latite.Se* inother 1.'ords,

7 typically 60. Ii diffusec ciJ.o:ays an it goas along and goes

(', along the globe.

CEMEl! FI.RMICIDES: So you're saying this tan'.
D

ic E7.waii, Illincic, Ohio Mcy Jersey, Ncv Yorh cad Ocrmuda?to

LS WIT:iES!: Mara or lanc around i c globo at
1

p- that latitude.
1

g, f CI'.AIPlSG DJls.CDDS : na''. you''re caying the bnais

for this graph timt you hvc 6e>raicped here is from I'ASI. 2147
g ,,3

'i'HE I?m r253: Right, the exact d.tn uhich is a
15

.

public decement available frs th1 Atenic EnarJy Commissicr.'s16 ,

docu,tr.nt rocm.
1 1

.
t

18 |
E. Mom And i . d .6fecca in abcut the satae

pattern in both directions, east and west, as yo.:.: graph9

showc?20

THE 11IT:!ECS: It's elightly biac towardo oneg

direct but neu verv =c':h. ''his in the data 'thich to ma is
.:.3

, -

the most startlina thet I have yet discovered.
. 23 '

It's in the last fer days that I discoverc.d it,.,A.r.

but it confirms the high talues *.rhich are in t'.e 1966 Of fice,,as
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in10 I , of Naval Resenrch Repert; end, incidentally, the highest
.r b

4

2' local valus of alpha activi::.y in the rivery Nhi.ch also reached

I
-3 [ maxiv.a1 values of 39 picoctr. ries tan to the niinus nino

.

a nicrocurien por ni ALArcar.
. ,....

5 MR. 33G11: -Ihat wac alpha nativity you wara

g talking cbcut a concnt ago?
i

. . .; ,. i. . . p .~ , . , % '. - a c'sv.4.,"u"; , butgm., r.77m.p.~_,c. n , ~.: . ..,, .s~ 2 -. . s. ~

a alpha generally acccnpanias ac=2tning when tnere is a lech in
.

,.

l a fuel element.3

10 In other wordz., when a leck aprings, you have both

11 beta and alpha. Both beta and alpha activities reached very

high lovcis at thia cita eccording to the !!aval Reactore
-

[ 23 Report.

at

14 I'll Just give ycu the first quarcar of beta

15 ' activity of 12.4 nillicuries per squcro mile per conth.

16 The second hcd 96.55 nillicuriac per nonth, and

37 it droppad again 30 that M'~ 5 veragc p :riod it was cnly 54.

8 In other words, there uppears to be a direct reeasurament ati

39 the local cite confirming a high rolcase of gaceous cctivity

20 for tho air. '

1
CD. IBM?R 7AFlCJCDE5: There is a motion to strikoe,

before the Board. Any further cczments? Staff?2,

iIR. D?.VIG: The Staff would aupport the Applicant'.
13|

f
EOUICE*24

s

CHAIR?nN FAP&.AKIDE3: Mr. Baron?25 ,

i

._
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inll 1 MR. EARON: No cc:=ent.
r

2 ! CILt.IR??lli FAFJ@ ~dIDES : The 2 card will not acco.ot

the motion to st-ik.a c.t this tima. Ue vill Ocntinue.3 '

4 Are you going to effar it into ettidence?
'

-

U IH'.. EuCM: 'iss Mr. Chaircan.
|

6' CIO.IIDIiG! FAMD.ZID"3: Are you cfferirr! it at

7 this tima?

G IIR. E?.FICT: Ycc, Mr. Chair:ctn.

9 C EIPli?.E ??d2AKIDES: Mr. Charncff?

10 MR. CInRTOFF: I uculd call the Board'a attention

11 to the varicua charts chcwing shippinepert rolecceu vary

I
12 icu in '66. Loch, with all due respect, Mr. Chr.irnnn this

( 13 is an inquiry to get at scu c element of truta in this raattar -e.

14 CIP.IPlG.N PJJO?EMIDTUS : Yes, I undarstand,

15 Mr. Charnoff.

16 MR. CHAPF0FF: I understand the difficulty of

17 the D0ard, but I riust say thnh to accopt into evidence a

;s document that comparec fr.ve or sia: pointe like this -~

19 CHAIPlGi FMl2KIDES: 'fcu have voiced an

20 objection.

21 i MR. CHAP 270FF: I certainly do.

end 14 22

. , ,

W

24
(

25

,

=
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wel 1 1 CHAIrdVS FAPl'I KIDES : All right.
(~

2 Steff?

3 MR. DAVIS: The Staf f would support die denial

4 of the =ction to put it into evidenca.

5' CHAIPP.Mi FMtuCILES : And the Board also agrees

6 uith die cbjection, and Exhibit 14 ef the Intervenor is not

7 admiuted into evidence.

O Precced, sir.

D (Mr. Barce distribcting documents.)

10 MR. SARCM: '2his will be 15.

11 CHAIFJ4Ni FFJGD2IDF5: Off tha record.

12 (Dincucsion off the record.)

CHAIFF.Mi FAMOSIDES : Back on the record.( 13 t

14 Mr. Earon?

15 BY MR. BAF.ON:

16 0 Dr. Sternglaas , you have bafore you uhat has been

15
17 ntarh.d as Intervenor's E::hibit w copics of which have

10 been distributed to all partiec concerned, three to the

10 stenographer.

20 Mcw, again, bearing in mind the attitudes with

21 regard to the other charts and so on, please quickly _ e:: plain

22 the source n.aterial which led to the production of this

23 chart, and whc was responsible for it, and then how this

relates to whatever Dr. Goldman had testified.24
i

.A Righ t. 'fhis relates co the tentimony of Mr.
25

.-
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I Crouca, in which ccsc he quesbioned whether or not the

2 na:cimum valuas are apprcpriato to use in Ene water going
3 away frcm Sandusky in either direction, towcrd the vast,
4 Toledo and Cl weland, in the other direction.

5 This is a plot of radiacetivity. It should not

G he trarked "drirl:ing watcr," but curfae:: water and water. Thej.

i
i

7[ dictance from the Plurin.;ch nanctor naksn from, ufain,the

8 Onio EPA data. -

9 Q Ey yourself?

10 A By myself; and it averages , the yearly levels at

11 the aita, reading froo left to right, Toledo, ?crt Clinton,
12 Sandashy in the centar, Lorain, &nd then Cleveland, to the

13 right. And this is de ;igned to show -~ und my interpretation,

14 of i: is ac follcws:

15 That when one dcas take what Mr. Crouse says is

16 a more meaningful valu-a, nam:ly, the average rather than the

17 maxinum value for a year, an tverage for a yanr, for this

10 there can be no questica ac to the timing of the saniples at

19 one location with respect to ancther. That when one does

20 take the average talue for Ge water, then one does indeed-

21 find the came general trend that I had peinted out for 1970

in my earlier c,rachs for ciphz. accivit.y, senaratal.v, ande
-

. .

23 beta activity, namely, that there is a tendency, which of,

24 course is not perfect, for the site: around Candusky and

25 nearby Port Clinton, especially Sandusky and Port Clinton,

t

4
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Iwel 3 .

to be higher than for the sites a; Toledo anc. Cleveland,
s .

seno d.u-50 : u. las in srcner c .recclon, again cuggesting. ... -. .

-
.

.-

very ctrengly that onc deals with en emissicr frcn the4

4 Sandrcky racctor, wai.s indood can be consed and seen all

5 the ray to I.orain and Clercland. In cupgort of whnt I had

6, acrlier centandal, is ricca n.f Coclincs in z.ll o.? thece
i

7 citen together. since : ycu can 0ac, in 19C4 they were all
'

G high. In 1965 they all c z e dmc.. attd in 1565 they came

9 down further, as both hotal fallout levels and total releases

i
10 from thic reac:.or declins.

11 ' And thic is the cub.r.:ane:c of whnt I would like

12 to stbnit.

I
s ts * *** .._a.....gu..13 [
ip. m .C. :. Av. . c..L:v .i

14 Mr. Chairman, a ; thi:; sin 21 wa'd like to offer

15 | into evid9nce 2xhihit 15.
i

13 CHAIImti nF,MM:IE?S : Any ci>iactienc?

17 Mr. AP9licant?

18 MR. CI;ARNorF: ''c c , I cb j e c c , Mr . Chcirman. Dr..

19 Starnglass has made charts like thic before, and ha always

20 has buron, for exanpla. And I don't ace that on there.

21 Is there acce raacon fcr . tat?

22 Tiri: NI'nGI5 ; 50, I'm sorry, I did not have Huron

23 on my other charts,

g4 MR. DAVIS: No cbjection.

; 23 MR. CHAIEIC T : Well, I ha'Io no objsetion to this

,

I

a
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I
.

being receivad. We racy went to put rebuttal testimony in

3 on these charts.

3 CHAIRMAN 7A%fAKIDES: I ' thick that's a good idea,
,

I~ 4 rabutte.1 testimony on the charta.

5 tlR. BAROM: Fine.

6 CHAIPlau FAPRAKIDES : It vill be so reccived.

7. (A document entitled
g CR;

8 Radicactivicy in I _n y >Jr

9 Water with Distance from

10 Plumbrock Reactor una marked

11 au Intervenor's Exhibit 15

12 and was received in evidence.}

; 13 BY MR. BARON:

14 O All right, Dr. Sternglaas, unat is the next

15 document?

16 A I think that just about takes care -- I believe

17 this is the main substanca of my testiracny, except for one

18 point. And Ehat is, I believo -- let me just check my notes.

10 0 Is it in response to comething that --

20 A Oh, yes, Ebsolutely, absolutely; oh, yes.

21 A couple of small, minor points which I can

22 casily point out: It was testified by Dr. Gpidnan that no
e o a

///CCD71L.'~ particulates had been disecvered in the dieuovutj o. the23

24 Dresden boiling water nuclear power reactor.

t

25 I havt with me the official EPA report on the

1

i



1013

wal 5 1 Dreaden Reactor, entit' "Radiclo7ical Survoillance Studies
(

2 at a Sciling Hater E"11 ear POWar Reacter," published by the

3 U. S. Department of Mecith, Educntion and We. fare, BRH/DZR-70-.

4 1, and thare, on page 72 it renda as follows:

5| "The dcwnwind strple of snc.. near Dresden contained
I
,

6 stronbium-89,tzhile the upwind camplo did not, suggeot-

7 ing that the atrontier,-97 wac releancd at the Dresden

3 stack."

9 Furthennors, on ancthar page, it refers to

10 radicicdino, which ic anoth-=;r particulato of considerable

11 biological iraport:uee, and there, sich regard to iodine in

12 the cattle thyroids -- I'in corry, I'll havn to just find the
*

i
13 ,

right page for a minute, if you'll ncrmit rc.a,

14 0 I:s this in response to s mething that --

15 A Yes, cgain, vich regard to Dr. Goldman'c

16 testirtony that there is no evidenca for releases of those

17 particulatec frca reactora such as Dror; den.

13 It says here on page 79 of thic report:

10 "The onnellent agreement betvacn naacured values

20 and the estimate based en I-131 released at the Dresden

.1 atack suggests that Drouden ucc a source of the iodine-.,

l*a22
22

23 And that is the urbatance of my robuttal ' estir.onvc -

,a en this subject.

'
Just a couple of more small pointa.3
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1

W31 6 1 DR. SHCN: Dr. Sternglass, in reading from that
?~

2 report, you mentioned excellent agreerent between the

3 predicted and tha amcunt cf iodine found. Presumably -- was

4 this done by c method similar to what has been used to

5 predict Davis-Basso releases, for example?

6- THE WITNESS: No,.I don't think -- let me read

7 the context, then,. c little batter.

8 This is uhat it ic:

9 "Heasurenants ware made on cattle thyroids in that

'

10 area."

11 that's what this is , it's Section 7.7, and it

12 eays hare:

( 13 "There tre sensitive indicators on icdine-131
I

14 on the pasture, cattle thy oids , and potentially in

15 milk . Hawcyor, 12 picoeuries of icdine-131 per gram

16 of thyroid has been taken uo be squivalent to 1
-

17 picocurie of icdine-131 per li ter of milk."

18 The point of this is that there's some question

19 of whether or net iodine-131 can ever be released in

20 significant quantitics from nuclear reactors. And the point

21- is, as shown in Table -- I'll road the whole section here.

22 "Results and discussion as shown in Table 7.7,

23 thyroids from the three heifers that had gra=ed 2.3

kilometers ecst of Dresden contcined measureable| 24

amounts of I-131, while the other thyrcide did not. "25
(

l

|
- - - .
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1 In cther words , it is an upwind and downwind
!

2 situatica..

,I

3 MR. CHARNGFF: Mr. Chairnin, I'd liho to object

4 to this tacticony, if it's rebuttal. The fact is that Dr.

S Goldnan was tclking about decay pericd with ecolant circuits

6 and warte gas holdup cystenu with the power plants, uhich

7 uould he preclude anything c:: cept the longer-live noble

I:

gasen from getting <>ut. And he epocifically said there niay8 i

9 poss.bly be ucae very small quantitics of radioicdines.

I

10 The Dracden reac:or ia a reactor fith very chcrt

11 holdup time, a bciling uatar rer.ctor. It's just unrelated

4

12 to this testir.cny harc.

i 13 (The Board conferring.)

14 - CHAIRMAN FFIJCT, IDEE : We're going to strike that

15 le.st snswer of Dr. Ste::nglass to Mr. Shon,

16 | Mr. Shon is going to rephrase his queuuicn,
'

l

17 becauce I think there wcs no cc=aunication there.

18 So lot Dr. Shon raphrase his question.

10 DR. SHON: Tne amounta of both particulate and

20 icdine, which uculd not be thi'a particulate, necessarily,
i
l

| 21 found around Dresden were esid in that report to be very

| 22 small, were they not?
I

'
'

l
1

T!!S WITMESS : Small, but quite detectable. )g3
!

DR. SliON : That's all I wanted to establish.,,
r

(
25 And they were alsa in ugreesant with predictions

1

.1
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vel 8
1 of theory, were they not?

!

21 THE MITNESS: Mo, because it says here that the

3 agreement uns with neacured valuca at the stach.,

.1

1' 4 In other worde, uhat they were tasting is between '

5 the actual measurements at the stack, noc with the theoretical

6 calculation.

7 CIIAIRYJll FJdDiAKID :S : You're reading fror.. What

G page?

9 THE NITNESS: I'll raad it again. On page 79:
;

10 "The excellent agrcemont between mensurcd values

11 and the estincto based on 1-131 re.lecced at the Dra don

12 Station..."

( 13 Secausa they hed mad.2 :cetaurenents of I-131 at

14 the stack, and then they compared it with what was found,

15 say 2 kileneters away,

10 DR. SHON: I--

17 THE WITNESS: So I do not f.n any way --

18 DR. SHON: Cur present discuncien here is of

to the theory relating to releases, and --

20 1:'E WITNESS: Let me clarify my answer. My

21 answer is with r, gard to the diffusion theory for a given

12 amount coming out.

23 But my quection does not relate to
,

i

| 24 the theory of diffusion. My question relates, and my question

- 25 about the validity of all the calculations, is with tho
<

|

|
1
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wal 9 1 assu;cptions underlying namely the sourca te:;n. In other
i

2 ucrda, how muc'1 of the particulate is actunlly encering at

,!

3 the point of relence.

4 I have no quarrel with the subsequent theory for

5 the diffusica of the material of the stach. That, I believe,

6 is in quite good shape.

:Taat I believe in the real probica, and I think7 .

8 I can end cn this ncte, is that we are encartnin, apparently,

9 about some of the cource terns or che input into the theory,

10 rather than the computer progrr.l.

11 The questicn is one relating to the a:acunts which

12 are going cut and then diffused.

ja htt. BARCN: Anything else, Dr. Starag1nss?,

14 DR. STERNGLASC: Tact *s it.

15 CID.IRfWi FARMARIDES: Thank you very much, sir.

16 Nr. Baron, that is it? Do you hava anything else

;7 you vant to cay, cr are you through?

DR. STERNGLP.SS : I feel that at this mcrtent I16

gg have pretty well e::hausted all of us.

CHAIRMAN FARM 3.XIDES: We understand your points.20

I think ycu made yourself vol"f clear,2

g Is there any recrors?

b!R. CHARNOFF: Just two questicas, if I may.
?.3

RECROSS-EXAMINATICH4s.

BY MR. C 1!A M O F F :26

|

i

__ __
_
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WEL 10 I Q One is in connection with that article from page

2 79 you just resd.

3 Would you mind reading the ne:ct two sentences,

! 4 pleace, Dr. Sternglaas?

5 A "In tha absence of the background camplea, however,

6 one cannot be certain if the "-131 analyses in milk by the

7 Dresdan contractor are correct. For eraraple, the I-131

0 in the thyroids may hava originated from fallout."

9 0 Thank you.

10 I'd like to refer you to Enhibit il-n, and ll-F.

11 Do you have that ~~ Intervenor's Exhibits?

12 A Yes, I believe I do have it right here.

( 13 A is the first page --

14 Q That's right.

15 Do you know hcw long Shippingpert was shut down

16 in the fall of '717 In what n:cnth, Dr. Sternplass?

17 .1 The data are not very detailed. I obtained thi.,

18 information from Uncleonics Wach, and I do not exactly

19 know the precise nunter of hours or days it was shut down.
,

20 But apparently it was snut down for a number of siecks, a

21 week or so, because the power level during that month'

22 dropped to almost nero.

23 0 In November, or octcher, or September? Whac

| 24 month?

'

A September. Sometirce like that. Around September.25

! L
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wel 11 1 0 \ I sec. And 'ehnt happened in the following
N( '

.

A rnonths, do you know?

3 A After the repairs had been carried out pcwer

I 4 I leve3 c were again increased. And in the following few
t

5 months, strontiun-00 levels in th a acil and in the milk

6 d ropped, until they reached a minir;un -- in early

7 January-Fabruary -- in January, '79.

S Q How would you anplain, then, the cudden increase

3 from TLD readings on Exhibit ll-A, for what I assana is the

10 month of Deccaber7
1

11 A We have asked fer a daily log of the plant, and

12 this _ has now,for the firct time, been proicised by the

( 13 operster to the peopic on the board of the Shippingport

14 hearings, and vc have not been able to examine in detail the

15 log. But it could be that that represents the release of

16 heldep gases, which typicclly are accumulated for a month

17 or two bcfore they are released again.

18 In other words, the holdup tank ic designed for

to something like a sinty day holdup, and then one gets spikes

20 of releases, oh, every two months or so, and until we see

21 the enact logs of the Shippingport reactor we cannot tell

22 whether this ' coincides with one of their planned releases

23 from the storage tank.

?

24 :

(

:
L
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I BY MR. CHAECFF:
/ '12 19

2 C Sir, you indicated that --j

3 A Io that the laat page?

4 0 Yes, sir.
-,

Sdetion 3G, c:thibited
5 You inzicated that TLD ct

G a high correlation with the control at Pittsburgh?

7 A Right.

8 Thtt, and of course, No. 40 also al= cat had the

"
9 cama correlation point..

10 C At what point, sir, .5, .6, .7, .S, .9 would

11 } you hogin the say the correlatien is not as high as it

12 might be with No. 3S?

( :s A Wall, you can see that frcm the nent coltran which

is called a "T-Value" and a ?-value is a !ainsure of the14

degree to which the points fit the otraight line. And you
15

will see that the T-talue of that column is by far the
13

17 11ghest, 9.72, compared to typically, 3 or 4 or 5 -- all the

10 others.

So the T-value of 9.7 for that many degrees of
10

freedom is regarded as significant at the level of less20

than .001, or one chance in c thouscnd, that this is an2;

22 accidental correlation.

Q A T-value of 3 cr 4 ticuld be a ocor,, .
na

24 correlation?
.

A It is less; it is just a matter of degree. And,

25
,

I

s
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1 the-bant, the highest value enists for the highest T-value.
4 b2

'

<
t

2 0 Where is TLD Stttica 43, sir?

3 A 43 -- has a value of 3.3. I -- the reports of the

4 NUS Corporation do not specify the prcoise location of each'
.

r.

5| doain.stcr, encept saying they are around or near the
i

6| perimeter. Eut the ones for 14 and 15 cre definitsly offsite

7 and No. 10 is offsite. Ecsentially, nearly -- 43 and 45 here

8 aro listed very close to the main perinciar of the plant.

9 I tsould have liked to have had in fact cc,

10 opportunity to examina the precise location, but this was not

11 giver in the NUS data.

12 Q Could I refer you to Incervanor's Enhibit 11-B?

15 A ll-E?
.,

vi 0 Doctor, what station is that that is reflected

as cnsite with the highest annual rending of four-ten /
15

16 i A It happena to be number 43 for that particular

relecte.17

is O I sea,

And what is the T-value for 40 on 11-F739

20 A The T-value for 43 on ll-F -- oh -- 43 -- the

correlation be tvean No.1 and 43. --21

22 O That's right.

A -- la .474, 3.8 -- it's --
2

24 Q The T-value is 3.8?
.

t
A It's medium cignificance, comething that the level, ,

25 ,l
/
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I oh, something like .01 or .05.
.

2 Q Striking a lesser correlation, or a poorer'
,

jrb3
3 corrolttion than 33?

A Well, that 6epcnds en the -- sonewhat less, yes.4 ;

1

5 And it would depend en the wind direccions because, naturally,

6 a single reading depends ca the particular prevailing winda

7 during a given period of ralcasa in time.

8 liR. CEi.EHCFF: I have no further questions of

g Dr. Sternglacs. .

b W
.

10 MR. SHON: h'all, I note that just lect at y '

11 1 correlation ceafficienta, the correlation with No. 33 ic

N
12 high; that, as Mr..Charnoff pointed cuc, d D -_, which isr

( 13 also ensite is icw.

ja THE WITNESS: ?!ct as low as some of the others.

MR. SHCN: And No. 14, for example, which is
15

16 in Ecokstown, and supposedly upwind and not reflecting site

behavior, is again higher than that with No. 43?17

TEE WITNESS: Again, it's a question of how10

19 many samplings ycu have. It's a question of wind direction

20 to some degree. Suc the general pattern seems to be that the

21 ones -- Georgotown and Shippingport -- tend to be less highly

e rrelated; but this, of course, is always a question of22

stati tics.23

gg - I am sorry; mayba we don't even understand each
,

:
'

other, 4.78 is not as high as 9.7, the T-value of 9.7 is._a

,

w .,
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1 is very hich, and tharc is no other ono thz.t ccmes evan
r jrb4

2 010C0

3 M". . CHO'. ; It's c1:arly higher than 3.3, isn't

4 it?

5 Tu2 WIT::3SS: 'ies, but the - it 's gatting

6 anrginal in terr.c of difforentiation. Whether you like a .01

7 probability or -mother you accept the .05 crobability, it

0 isn't all taa'c very gract in differenc2
i

.

9 CUAIr29.N FJG E CCES: Thank ycu, uir. Tnach you

to very much.

;j Any furth.22 cross?

12 IG. DAVIS: Ncne.

CIEIN 2#" MIS : Thank you 'mry sch,r- 13

g Dr. Sternglass.

15 (Nitness Sternglass excused.)

C'-iAIDSN FJ2LCID5E : Anything further?16

MR. CHIJ2iOFT: Yes, cir, uc have chout one-minute
37

i rabuttal sir. I would lika to call :-Ir, Crcuse.
18

Whereupon,10
,

|' '. RICHARD 9 CROUSE20

rece.ed the si:and an a uitness on. behalf of -ho Applicant and,,,1~

having bean previcusly culy c?;orn, tras eranined and testified,,,

"" O 1*
23

MR. CILXICIGFF: I would lika to hara marked as4,,

25 Applicant's Z>.hibit 15-A, 3, C and D for idactification,
,

I
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1 four grapha prepared by it. Crouc 2, frozi the Ohio Department
f

:b5 7. of Eealth EE nonitoring progran data, uaing th2 annual'

3 averap e.otal acnivity untreated laka water which *aas used

4 by Cr. Sternglass in Intervencr's E:hibit 15

5 I have only s : ingle copy of each of these.

G We vill reproduce thos9 ter.orrow :torning, and I will show

them to the parties and the Eocrd just brief1v.-
/ s

3 D'.r. Charnoff dis : laying documents to pcarties ,)

9 I'URTCH DI1ICf E:E!I17ATICM

XXXXXY';
10 SY MR. CF3J20FF:

;j Q Mr. Crouce, can you m: plain *. shat appears on

12 3.pplicant's Exhibits 15-A, 3, C, and D'i

A These ::hibits show tha total activity inL,
(

14 untreated lake water ut the vi:: camolina. sitec on Lakie Erie..

15 Exhibir lE-A is for the year 1953; that wa.s the

g3 year immediately preceding the perica in Dr. Sternglass'

Pathibit 15.;7

gg Q Intervenor's E;&ibit 15.

A Applicz.nt's C chibit 15-3 in th2 yaar 1967, the19

20 year being the first follouing the three years in Dr.

21 Sternglass' exhibit.

Exhibit IS -C is the year 1969; and. , , ,
-

23 E::hibit 15-0 is the year 1971,

3 These e::hibits are -- help plotted tho avarage

annual total actitity values at the cic sampling citos.g

_
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- jrh5- 1 O Mr. Crouca, rc: tid you tell me whether those
f

2- cxhibita show a pattern of cho *tigh point in Plumbrook stich
i

3 slopes away from the Gar. duchy reactor to Clevels.nd and

4 Coledo?

5 A 1:a , th:-y do r.ct.

6 Of:ibit 13-A shews a pen at Toledo, Ohio, with

7 a mininum at Clevcland.

8 And Exhibit 15-B chaws a .,:.u:.cimten c.c Port Clinton

0 and Sandunky with minimt=c '.t Lorain; but hat curve is very

10 flat that year.

11 Exhibit 15-C ahcus the ma::intum 7r.lue occurring

12 ct Toledo, Ohio, cr.d assantially a atraight line fren 'th'ere

/ 13| on, Lorain and Cle'7 sin.d being at the scre value.
s

14 E:dtibit 15-D again show a nar.ir.rm :.6 Toledo

15 and Euren this yenr, with mini'.ums at Port Clinton, Lorain,

16 and Cleveland.

17 The data are all vcry similar.

10 MR. CIRRNOF?: Thank you, Mr. Crcuse. I have no ,

h7D
10 further q p__.+c.nu.

20 CIGIRMTN FMudal:I"CS: Any further examination,

21 lir. Baron?

22 OR. STERNGIJ.SS : Yes, sir.

23 CHAIR:!AU FARMX;ILES: Dr. Sternglass will aak the

24 questions.
1

1

25
' Please proceed,

i
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jrb7 1 CRCss .:rmlINATICM
#

XXXXXX 2' EY DR. STE~WGIJsS2 :

3 Q Referring to 7-1,'ihich I believa Nas admitted

t
4 into testia. tony reitting to th2 Plumbrcok Nuclear Reactor

5 liquid ralencec, parn cf Cantanzion 7, Applicz.at's Exhibit

G 10-D, would you' tall c.a -

7 MR. E?.RON: Es.ll, let's ist the :r.au get it.

.

9 (Pan.m . )
.

9 MR, C''.TJdic??: I !.-c l i a v.2 nhit Dr. Sterngle.sc.

10 characi criaed that as J.pglicant's Exhibit ~~ and I hope

11 ucre correctly it wou?.d no Inter.vanor'c.

1.*.
'

C." "s '' ''."1.'. 7. . 6. .". m"''. .r.,w..e .n . ?.g %.. , _s . .'" T '
_ . . . .

_2

13 LY DR. C"'!HMU.SS :,

s

| 14 Q Nou !*r. Orcuno, t/cu'd fou indicr.to to ne

15 what hcppensd on this grcph according to thia graph, casuining

16 it is correct, in the year 1966, the yaar in which you falt
.

' ;y -- or 1967 -- what happenad in thoca years? HOW do the

13 levels cenpare with tha yeara '64, 'G5, for instance?

! ID A I am not cle.ar enactly what curva you nean on
!
.

i
'

90 that c.aco?

21 | Q Well, both che upper one and the lower ene. ,

i 22 The yearly average concan?.: ration and che pen % of monthly

23 conc 2ntration.

| 24 A The peck of monthly cencancrations --
|

25' Q Would you say it ic lowor?

!

i;
- __
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37 -) Oh-huh.'

3g You cre unabl.a to conci.ude frca this graph

ig , that tho Plvubrocic re.:.encoc II.ere highest during the period of

20 'M to 8667

A I don't undarstand what you man by "Plumbrcok.3j

g "alc.~,:,~.'o."

.. i: i . m 7 em. 4 Cb ;%-M..c". . ..i.53. m .sg3

,y A r you referring to peak concentraticns r;r the

yearly averages?g
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1 DR. ETE!EIGLl.SG: Faak r.cnthly concentrations
,e

'

3. br. 2 asit. anurad at Pluabrcok.
t

- ~

3 WlE UT.7 JESS: 'fhat has no rela *ien to what thec

4' rn3 a::cs are e.t tho Pl'ndrock facility.

5 3Y DF.. STEEUGTAS3:

6 Q I ':r. c o r mf . Ua ceen to be hnving nor.e problem,

7 !! auld you not apren 'that the :r.out likely

0 hypothecic for relee n leve.la cd the order of 9,000 to 10,000

9 picoeuriec per .'. iter woulc: 50 relaacca in that brech, which

to are hundrado of thteturma.3 of tiracu higher than those of any

11 other river in tha aren?

12 Wculd you not igree that they are related to the

/ 13 Plubrook c:: err. tion?

MR. CHAICCF?: Mr. Chairm n, the interrogator is14 j

15 argulng tiith the witness,

16 CR. STEiO;GLA3G : No, I'm just asking a

17 quection.

1g BY DR STE E GLASS:
;

gg Q liculd you not agree the level of radicactivity
'

20 cf taat order is unlikely to be casociated with tha

i 21 Plumbrook reactor?

22 CIDGEMAN FAlWJICES: Gir, do you understre.d the

| 23 question?

|

| T?dE 19 24 THE UITNESS: I think I do.

5 .nda fis
25

.
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020 3 A Otr. Crouca.) I think I do. ::n ordar to answer

( Inl 2m it --

3 CrG.IRM.T3 FAMO.XIDU3: ?ut in uhatever assumpticnc

4 and quclify.

c TIC WITNESS: Ghay, I can't antwer that juat yen

6 or no. Thic nuirin.1 crm tAat la en thin graph, this

7 |' cu; Vo - hous what the at:ccific activity wac in a given one
C l

8 <f.c. g sa::ple, the highast one in c given year, at least
| that's hov I interprn it.9

10 Ncw, that utrcau cm.y not have had any flow in

11 it at the time; it m.y have buran s tagn?.nt and they took a

12 sampic and it could have givon a value of Qat magnitudo.
!

,- 13 New, I carmet draw any conc 1ncien as to what a
.
\

14 | relucac from a facility v.r;.ld be of a stegnant ca:n.ple. !

15 B'' E. S m^ m s:

13 G Would you say thav. the year 19G2 to 1966 in sene

g7 radical uay differ frera all tha ether years with regard to

la flow in that particular brock?

gg A I don't know what the flou unn in the brook

20 .

at the hina that these sauples were tahrn, that's all I'm

21 8"Y139-

22 CIIAI2 NAM ?aE!AKIDSS: Dr. Sternglacs, you'ro-

g ashing this witness to make conclusiens frcm your data, sir,

24 y ur graph. 'fo cay the 1 cast, it'= rather dif ficult..

g MR. SI'Em!GIASS: !? ell, I approciate the difficulty,s

i
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.37 e.R ., .. a,. , s .. . , .: n. . z .:w o :. . . , . . ,

A. . .
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.

6 the pariod 1963 to If.~E the P hmbrco% reacter reporte indicate

u :.
~, y. m o., g.:.v, . a ,,e a. . .n.1 L . , w, y. . .. m .w. . . r.O x. , . . .: y g. v_ ,..~.c y u.u ., c, s n -. . < -u un .

- . . . . . . s. 3 ... .. w . . . . _

O C*.*n Df*aJuW.!a3ntd?

9 A Ih 7a rrtic,ai h*10 caprc:ing rc. port.4 and I

,0 c,a. q. . .e. . p :.nrt n rL.g : .. .. n .4. e . . n , . . ... ,. .: 7.4 _. ,, .:. .n. . . . , c , 7 s. .1. , g- 2 . .-

- . . - . ,- .c. . . - - 3 . . . .
.

s. . s. ..

11 and tricd to Zind total curia c. counts of rc'.ecc23, and I

.

j2 cC n.,..,3 nC ,C :O.n d 'c ..ns .

};,s l' , . . g **

.. - , - -.- - i.. .',,,.e.O.**+6.-.. %, Q ,....),.-;.C w ." g y- ..t'.L. <.A wsgg - . - ..

Jt e.r, t s.sm. ,.m.,f . .- u .. t _4. c ,. ,. . , .s. 4 c n. ,..,:. 7.. L ,.i ., n. .r. .0,3. 18.s. s. . . s* . /i e. 3, e d .,..a . . .,&1,4 3
.. 3 .. . . . . . iw, .

1'
.

<

v. .e,- 'tiitncos is not e. tare of 'Qtt infertW;icn and app 2ndin which
!

16 una added ;o cu- M.uia2 ion, .'.pp endix 2. Sectiun 6 ,.hara is

1., n re mrt b'/ the M c_narctor of ;.hc "L)c yainn for cvory
, , ,

- -

nionth of theco voars.T-o )- ,

Ua C.[~c//kb/@@N-c.. that, sir; but39 CH?.':MM ?AF'.*AMIrJC :

20 we really ara cddressing curs elves now to ch.c rebchtal

21 testimony.

.V.R . STER !G':.TtS3 : P.ight, .nd the quantion then is. s.3

is ha awara for uhe v. oar 1953 to 1955 then Plu:6rcok ahoved-

L,. \

g,g very high cetivities, these are also the ye:cra 1.hn according

(
to t'.e operator ticy relana2c. rcice.ivaly large .v.ounta in,v,

1
-

i.

|
..
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a:cccus of the nn. c?in3 *
.

(
' 2 Mn. CI?ARi027: Mr. Chairman, I'n geing to ohjact

to this. He hr/to put on rebuttal tactir.cny to chcu that the-
o

e, slope is not alucyn what Dr. Sternglass ucula cuggest.

3 FNea if you 3::n:nin td his o sn chcrt en 7-1 whero

6 tho hjihcot yac 1y atoraga concantration is, 19G3, the

y vitnaas's chcrt for 1965 vhich rac not one c.'i Dr. SternglEns's -

a plot, I think it's 15A -- hn;pos 'a chou that the peak pointr

V3S flot Ct 33ndtShy.g

10 Ucu, I don't Ancu t.112rn Dr. Ste?.ngle.ss thinha

11 he's going, but I think he's util beyond -

33 !in. SEnt!Gan.S3: May I put ancther cuestien

to the witna3n?-

3.
4

14
GAIR;W! FA32!AKIDES: Go chead.

DY MR. ST2iCGId_SS:gg

'

O Would you agree that during the period of79

highL3t strontium-90 an6 total betc activity in the felicut, |37

it'n lika 1953, 1963, uhcn the wacponc tactir.g was raininggg

down.jg

The maior testu ci the '62 series ware comingo -t

down - would you ur.y that thtt is a time when it is difficult
21

to find the additionni role.uce frco any satll reacter?22

MR. CHIJ.MOFF: Objection.g

CHAIR:!AN " ARM ID.ES: Suctcined.g

HR. STEmiGLTsSS : Mcu do % phrace that? I guess,'

3
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in4 I in that cac.a, we ccnnet proceed.

A CHAIR:cc n?.IO.nID: 5 * You can talk to

,

i:cuncul, sir, if ycu wi.:h; but that qu3stion. io highly*

4 -

improper.

e (Diocussion off tlm r0ccrd.)J

6 BY MR. ST3n1%1LhSS-

7 0 iiculd you agrca in general that it's difficult

3 as Dr. Goldtunn has testified to ace rnleacca frem opecific

9f local reachers in the presenco of naturci fallant?

10 XR. CHAR 50FF: Objection as to rilevance to the
.

11 robu:tal testimony.

12 te.. STIREGmSS: It'a va J rolovant.

13 MR. CI'A?ROFF: i:c11, I thinh Ue cught to haves

14 a showing.

13 CidCRMAN FARMAKIDES: Could you pienso read

10 that last question of Dr. Starnglasa'c;

17 (The Roperter read the qccation au requestod.)
~'

f3 MR. CHMNGFF: Objected to en tac basin of

10
'

relevance.
-

20 CPAIRMidi FAPJGUIDES: Nhat is the relevance?

2: MR. STEREGMSS : The relevance is as follows:

22 that in the year 1963 when tir. Crouse finda no strong peaking

23 in the center near Lorraine that that was a period of very

24 high fnliout ecming dcwn and., therefore, tended to mask any

(
25 small addition frcm that racehor; and I'n, thereforo,
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-
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'.. wu -w J; -

3 ai,..icu t..
/ Lu

4
f,,, e. .,. -. r... . i .w. . 3. L. .~. c,.,m., .. .s . u .,. .i. .s 1c;.., n. . c. e .,. ,. c. 3.. gu,. - . -

_.....u. ,
2 t- . .. . . .

5 Vihreca to an.wer. Do you i2.Srats.nd the quastica, cir?

O \.yT.r. : m- ; . .1. ,.a. T. . . o. .h. . , . . . /.s- 4 e. 5n11 ,.. ..u.. . . ... ..r. s. r a33 } .g,3 c. 3} r.:, A.
-,

| . . .

1

i ts.,.a 4..a 2 ,,a 1 . . . . . , , .. ). %:m , . , , 4. _, . L. .~m. . . ,,. . . . . ., ,e: . , ,
,,. ,. ,,, 4u.. s . . . . . .. ,. . ... .1 . . , - . - , ,.u . ... ~ ....

.
.

G u .4..o .e. 4. c u ..+. 4 ,- , -a e.L,. .;.1- : ,..r . m....,.> ...

sI r., .n., . v. . . . , . . -. . . . .c. . . r. ....ms~. . . s.
,,- ..g... . . . . . . . , ,,o u...u. . < . . . .

.,,

. . ,,

10 unci.ersr.and lie qucatiorr?

., e,n. , ,. . .. w~ c . w. c. s.,. ..r........ ,a. .u. ,4., c., y... .s . . . .. u .. .. ,.. .
.. , .

12 g . ,, , . ,u. 4. c .. .. . 4

.t 13 v. . . y, e.. ,. < , . . . :.- c r.. . . a. - .. .>.. . ..o

14 0 Uhat's roui am m n

15|.
A Ia that :Aa quesbica dat you asked"<

t o~ 0 Yes.

17 A Yes, I vould :/ rce in high b.2ckground levels,

18 very low levels ara harG to find.

10 O Tr.d t.:culd yo J. therefore say that a trend to,

20 peak prcduced by a small scu:ce in the preacace of a large

21 radioacti.ve f.111out ir. the a:'i.M ent e.nvircnicent is

22 hard to det.ect as it cecurr:d in 19637

23 MR. CIiMCOF? : Objection,Hierc'c no founde.tica

P.4 for that qu2stion. There's nothing in the record to suggest
i

25 that tlwra .o.n high or icw fc..'.'.out in 1963.

$

1

?
6
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%.. .. .%.u..g g.u ,n .yng j e.a a.< u . 2.a tA3.u.n...,--.g
7 3 ...- .-...,;... . s c _,.. v u.a . . -e.

(
-- - - i

u .t. .,.$. em .uTt m...3.s r e 2 /.. . .i.... . - r ,.saw

i.-- .. .eS .;.i.m. - ~. ,.4..*>2p . ..3 G t.r..;s T.r .,,..,.p. -..<r,~...r.,.p."~ .. . . . . . -...s . r a--.

n< i .t.a m ;-. e. m- - . q . . . *..,,a t.r
4. .;. . . . # 3. ,. ,.a.. a u' .l.eJu

*i~

p
. .t . s. . .. . . . -a . .

n u ;in. .,. .f.. a . . . ..

5 enAzio w ; m lu.7.IIr.s: no, no in thic -acord.

6 IIR. SY?,iW3LAE C : In t% record in th3 Chio EPA

7 10V013 - * -

3 y ,~, . . . .. . 4 ), .: ,; _,..,,,7.....~.2 .

,

.i.e.q. .. .
.., s. . . . . .. ..

. .n. . c.,m. r.... 4. .a. e : . . . . . , s ,. ; . %..n...,... .2 p. 3. < .w ,.. d v~.. uu . -
. --,

, - ,. . - . ..,,

10 going to cu'rtit the entire Ch'; EPn 0.ctc.

11 CUAIIii42!Il IA El'h"~L U E0$"CtiOD '"3E31U0d*,

1.>. Rio. br;'.r.c 7. 0.'r m. c.actioni 01.7.

n....- s,e r o. . gr.ag .b.n l y i. N. 4_s.) g. .f.(.*, ./

,3 .e ; ..
,,

, . . .

.

1 Can l cea the ' mum n.1.i .lcfc0, .m:r;m.33 Dr.*
t.

15 Sternglans can join nr.

16 (Be ~->' con #~,* > '.- - -'-*~ -~-

CHAIRM??d '1SSCI!ris: Lec'c go b.ich on the record.51I

ja Okay, preceed, Mr. Ezron,

jg liR. BARON: That's all, Mr. Chai7.Tann.

20 CHAI!'.'!AN N2'*d'ID"3 : All right, that then coacletca

3g th.a dirset of rd.1 parties n.th rest'act-to t ha ne> insua.

ao We'11 cd4>ourn ~~as

:G. CUz:0?i : Si.r, do vou any complates thea3, -

direct or the dir<ct, rebu2G.. crecc and eve.cything?,>~4 i

CI' '.T.P.'n. .'.'T P.n. 'n. .~.'. m. .'.% -. W..i l , .....o. a' u..n.. s".t. .e. ar." ~g . . .
.

.
b.
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In7 t Iscue 9.

(.
2 .l

We have ::av.niaing befora uc now caveral cctions.-

;

I

3| Wa'll tract tlum in the mornic.g. To have a stipulation of
f

4 ||
.. . .. . . . . . . . . .

the part:.es, percap: r, io -r '.p nations or u.u: partles, mica
f

5 11 fine. W::ct tine, gcr.tloc.an, ch:ll we nuet in tha morr.ing?
'

o ,, s g. . . s_.v.:a t . .a u.. .._* . .
' .

CHAI.WE' Pal.:iiK7.w.',S : Si:: o' clock in the morning,~
s

a you acj?

(Laug. t :r. ;... a9 .

. w. , i. g i > .. >a. ou'w- i' d 'sn-
-

sc..pa .r- u..a.i L=. .m. n.A,-m, q. k s -
-n10 s .. s a s ..-

1
o' clock neu, so let's chink 1 : terr.a cf cerhaps S:30 in

. -

12 the morning.

RT- 23:^n, I know you'v3 got a vt.y to go homa.13,

i

g,; Pro. Stebbins, you t:3. Do you unut to nnko it later?

IG . CtIAlbiOFF : I'd like to suggest ton o' clock15

for the -following raanon: I think ue rLally can concludeg

a stipulation on Contenti.on 1 bec wa ?lco hava to talk about3.j

I

93 the documents befora we raeet and nchedy really wanta to

talk about them tonight.
99 ,

1

I think vc chocid meat at ten ar.d Mr. Baron md20

I can racet here at 9:30.
.o.1

.
'

MR. PARON: then we n.ca at ten, ve're going to22

talk chout the propcced enhibits.93.

tiR. DAVIS: Does th.5.s hate to be on the record?21

C'GIRNMi TAPMA'IID33: Of t' th3 rucord.,,

c.aa

.I.
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inB I (Diccussion c.:*2 & record.)
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