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~HITED STATES OF AMERICA
ATOMIC ENTRCY COMMISSTION

--c--—-—-—--—--x

Ir. the matter of: :
TOLEDD El1slN COMPANY :
and 3 Dockat No. £0-346
TFE CLEVELAND ELECTRIC :
ILLU (TNATING COMPANY 3
(Davig~-B3esse lNuclear Powver s
Station, Cait lo. 1) :
T > 4
Teivity M:thiodist Church

Confercnc: Wwenm
24zams and Sceond Strecc
Port Clin.on, Ohin

Tuesday, ’ Pebruazy 1371

The abova-entiilad natter c.ma: on “or furthar
hearing, pursuant to notice, at 9:0C a m.:
BEFOFF :

WALTER SKALLERUP, JR., e3q.. Chairman,
Atomic Safety and Licensing Board.

DR. CHARLES E. WINTERS, lembar,
DR. WALTER H. JORDAN, Membe:r.
APPEARANCES ;

(ke heretofere noted.)
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CHAIRVAN SKMALLERUP: The heiring will plsace come

tc order. Je notice that Mrs. Bleiche: s not present,

Miss Evans doyu have any comment t¢ m:ike?

.
s

MISS EVANS: Mrs. Bleicher is not able to attend !

a4
v <

teday, b:t she will azttead tomorrow on ovr behalf.

~4

CUAIRMAN SXALLERUP: At -2n o'cleck last night

-

I 3ad a phonc call froum Mr. Lau who said that it would be

coavenient for aim and his witnasse:= he thourht to meet

S . -

e

R T e T S e e e -

Welnesday svening. MNr. lLau expects =0 =ze nis doctor this

Ead
.o

| e ol LR L R e e T L i e o ® T
mQ..uJ.ng anld -fAO..._(u'. he Wou.lQ De a.e ¢ LXOon o th Qearanc

.
N

this morniang to confirm this arrangemert,

At the present :time efforts ara beirg made =o

(T

il e
-
-~
«

4 £ind a suitable room to hold the evaning meeting,inasmuch ;
15 as this roow will be occupied and we will have £0 break ?

16 ﬂ comorrow st akbouat 4:15 in the afterrooar s preparzctions can

17 be made for tha eveniny affsir here. W= #ill ba able to
i
| . S : . :

18 meet “mre the following dav at this poiat in time.

-

;o 19 ' { undarstand yecu have a communication from Mr.

l
20 ‘ Baron.

21 MR. ENCLEHAZPDT: Yes, s3ir, M:, Chairman.

. N
- Last svening Mr. Russell farcn, councszl repre-
& . -

gentine the Coaliition telerhoned me o ii:ré outwhat the

]

S

comnitted this morning tosome profeccicnzl matters and would

|
'
h tatus of the hearing was, pe inferrad ne that he was
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be unable to be here this morning, but hiv would make every
effort to be here this afternoon. I indicated to him that
it was likely that the hearing weuld recoavene at 2:00

P-m. in scceordance with what has appea:ed to he the customary

procedure., He indicated lLie would make avery effoxt to be

here this afierroon.

comment or siagtement, Mr. Charnoff?

- - ™ s 4 : Y r1¢F “ e 3 2 S -
MR. CHARNOIT: Only that I «ic¢ understand yester

day from Mrs. Bleicher %hat LIFE would M prepered te pro-

cead with cross 2xaminzticn eof cur witresses o rebatecal

this afterrnoon. AaAnd I assume that i3 rzill the case in the
person of Vicki Evans if not in the person of Mrs. Bleicher.

And as I recall our phone -onversation vesterday at noentime

with Mr. Baron, he was alse plennine ¢ re prepared &£o cress

-

examine us this aftarncon.

CHAIPRMAN SKALLZRUP: 1Is that your understanding?

———

MISS EVANS: Yes, it is., 2ar3d 1 wilil try to cross
examine as far as I can co. 2nd Mrs. CLleicher will resume

tomorrow.

CHEAIRMAN SHKALLERUP: Dr. Jordan infcrms me that

-

%2 has a guestion he would like to zak o

w

witress.

ey TRY S e vy

ARe LOGLBEAIUT: We sre sziso prepared to present

a clarifying statement with regard to tie record of yesterday.

So we can begin zgain with Mr. Rogers.
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Whereupon,
TESTER ROGERS
resumed the stand ac a witness on benalf of the Regulatory
Staff and, having been previcusly duly svorn, was examined

and testified further as follows:

B U ————




"

‘|

13 |
14
15 |
1€
17

18

19

20

3
!

24

1763
Dr. Jordan, did you want tc raise your question
or shall ﬁe'proceod tc clarify?
OR. JORDAN: My gquestion ha: to do with the fastor
0 700. Is your clarifying statement ¢ith respect to thas?
You testified vesterday aftarnocn that i1 the case of iodine-

131 and particulates thare would be a Za-tar of 700 arplied,

Indeed the pewer piant efiluents woul

>
)

2 held to a factor
of 700 lower in the cese cf those izotspas than is shown
ir. table 2 ¢f 10 CFR 20.

¥ m ’ T 2. ¥ia . - P s = ..
Now my 4uestion ig: What i ~Jpec GO the naruvic~

ulates include; namely, zuch things as casium and strenciun?

- N - il e

And, secondly, how does the factor of 59 get applied? i3

-

it in th: ter™ wacs or hew?

WITNESS ROGERS: The factor of 700 is arplied

8 days. Now this would includa any relcases of cesium,
strontium=-90,and practically all other radicnuciides cther
than noble gases would be included.

The way this is actuallv fa-tored inte

deriving the tech spec limits is that -ha air concentration

- e

-~ &

at the boundary based on the Appendix dart20 values for

e . ‘ 4 = g - N S - o . . - e
unrestricted aresas ¢ SHOSE concsntration Y air concentira. cn

0

are in fact reduced by 2 ifector of 700 in dariving the
release rate for the iodines and particu.ates with a halé-

life greater than 8 days which is appl.ad at the stack.
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DR. JORDAN: Yes, I unde:staqd. Therefore,

from thé known metecrological conditisas at zhe stack vou
calculate how much iodine and the othe: narticulates can

be released from the stack in order %o hive a concentration

at the boundary thatis a facter of 700 uaderneath those given

in table 2. and this appears then as 1 rechnical specifi-
cation for the plant; is this correct?
{ITNESS ROGERS: Within ths raleass rate, it is

fzctored irto the rate. You will not °iad a factor of 700

stated as =zuch in the tach spec, but i: s fac-orad irto

the relcase rate that is derived for ;o iodines 2néd the

poarticulates with a half 1:ife.

DR. JORDAN: Okav.

MR. ENGELHARDT: May the reco-d show that Mr.

Hewe of the Divizica of Reactor Liczasing will now resnond.

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

technical rasis for the ta2chnicail spec_zications and

described in the manrer .n which the

and hew the factor of 700 is entered irto this computation,

computations are made

The factor of 700 only appe:rs in trs basies as
part of the description for the mathem:iiical technique used
to derive the valves that are set fortl ‘n the ectual
technical specifications.

DR.

JORDAIi: But the values wratc are set forth,

do they give a release rate in curies

per day,

say, of
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iodine?
| MR. HOWE: It gives it in the form of curies

per second.

MR. ENGELNARDT: At page 1755 c¢f the ¢ranscript

) ’ which was at the close of yesteiday's :ession thers was an
6 exchanye Paetwsen Mr. Rogers and the chiirman of the Ecard
4 appearing cn lines 17 tiarcuch 22 with respect to the practice

8 ﬁ with regard teo averacing out the releases.

9 4. Rogers would like to clarify his reép:nse ?
% 10  in connection with the Chairman's g:zat:mant or quastion at ;
11 f line 20 on transcript page 175S5. ;
{
12 ' wITNESS ROGERS: The provisicas of Part 2106 |
*{E’;} n” generally permit concantrations fer radisactive material ?
i 14 relzased to unrestricted arcas to be areraged cver z period i
o i5 ! net greater than one year. As a prictical matter licensed

|
16 " nuclear facilitlies are designad and oparzted in such a way i

17 that releazres of effluents to unreztri-~tad areas and

18 exposures offslte are spread reascnabl: uniformly over the

19 year.

20 “ T.¢ geneéral provisione of ti2 Part 20 regulation |
. 21 apply tc broad and varied categories o licensing activides.
.db 22 However, in the applicaticn of the nrosizions of Part 20
O

23 | to linmiting releases of radicacrtivity ind efflnents in

24 nuclear powar reactors, the technicul sp2cifications which

—_— -
— . . - —

contrel the operation of the reactor aid are included as

. H
& ¢
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part of the operating license further -estric: the
concentrations or quantities of radioascivity that are
permitted to be released cver a short se+iod of time.

Fer example, technical specifications

-n operating licenses

have provided that for gaseous effluen::s the maximun release

rate over any pericd of 15 minutes zha.l not excead 1C
times the avarage release limit.

Current practica is to gene-:lly ‘imit maxiaum

gercentration or relaase razes at anry <he annual

=ims %o

inicvs.

i
po

L4
2ilEQs

i,

These provisizns make it unlikely

(

avarag:z v
”

A

that an individuzl nezr the site bovndarr woul

-~
~

H
(v
(R

r

than a very small fraction 2f the aanusl limit of 509 milli-
ren in a short period of time.

cal enecifications =21:

e

Tachn o ragquire that

releases of radiocactivity and efflusnt: he kept as low as

pratical. Implementation of this provis sn will provide

reasonavle assurance that zctual relsacecs will generally

be small psrcentages of th2 tech spcs :clease limits.

CHAITMAN SKLLLERUP The hoard will ago off the

record for a moment,

(Discussion off the record.)

ATES T

W OSTRT YR
siiad WIAN SRALLERUP:

Bacl or

DR. JORDARN: Mr. Rogers, I

tncerstand that in
applying 1C CFR 20 there rsally are sevecral prrovisions of

10 CrR 20 and you don't &lways pick the same provision.

. 4 O ————

S ———

JI—

U ——

—— - —————————
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Scmetimes you say well it is a concentration limit,., Some-

times you tsay it is going to be 500 millirems to the man

at theborder. Somctimes you say it is che 170 millirem to
the pupulation at large, ¢r a represen:a:ive population
near tha boundary. And other times we 33y well there Iis

factor of "00 going

just a
203ld be
t@
but preparc¢ a statemcnt
which part cof Part 27 to =g
would clear things up considerabl
that this ufternoon.
I will be
vou understan

WITKESS RUGERS: Yes, sir.

DR. JCRDAN: Okay.

MR, ENGELHZRDT: Mr. Cheirman, I bhelieve that
completes for the moment Mr. Rogers' testimony. We have
scme rlans (0 present approximately six acdditional witnesses,
none of whom have hLeen previcusly here to offer testimony.
I think it might fecilitate matters if I were to cail upon

all of those witnesses to zppear ncw to be sworn by the

Chairman so that we can then call ther as necessary and don't
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have to worry about it later. So 2t t:i3 time T would
like to ask Dr. Tompkins, who is here tc my richt and

Dr. Kahn, 4rs. Tompkins, Dr. Daniel Nelssn, Dr. R, X%. Davis

and Dr. William =ibk to coms forwarl.

We have onge other witness vho ie not here yet,

ar him when he arrives.

CHAIRMAN SKIALLIRUP:

IMR. ENGITHARDY: They were interrogatcrs. THey

were not siern at that tine.

Wwe niva averydna iefe now witn wne one

+t
I
[
b
LS
0

exception. IXnd this gentlaman will be with us a little

'@ *+ill handle him separately.

;\o Ko L';a'JIS,

EDYTHALENA TOMPRINS, and

SERND KAHN

were called as witneeses on beshalf of :h2 Regulatory Staff

.
SWOorn ware s<emiaed =2né

and, heving testified

as follows:

-

MR. ENCELHARDT: I 1l Dr. Paul

(]
'.)

would li:e to =

Tompkins a2s the first witness.

- ——— —

U S

- <t ————.

—————

—— -
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CHAIRMAN SKALLERUP: Would it be a convenience to
You to have the witnesses un at the tahla?
MR. PNGZLHARDT: We will, 25 we develop this

& i case. Dr. Tonpkins and some of the wi'nesses have a particulaﬁ
i
!
]
|
|

5 | area that they will speak to. And whe we bagin the cross

¢ | examinaticrn thern we will bring all the witnessas back. The
’ procram as we ervision it with regard :o tha presentation

& | ©of these follow-on withess2s is to hav: :zhe witnesses

® | present their testimony first and then =) hare them svail-

i0

able as a group for cross exzminaticn b embers of the Bourd
M i and the parties.
2 MISS EVANS: I just have a coiunent. Yesterday upon

13 h receirt of the testimony from Mr., Encelha:d: % dic¢ not

M I receive Mr. Tompkins teestirony.

s ¥R. ENGELHARUT: "hat is cor:ect. I think I

'® || mentioned tc Urs. Bleicher that we had cnly the three pieces
17

of testimony that we were zble to give ler in prenared fo

'8 I T think T see some of the materizl in fiont of vou nowv,

25 | given sufficiant time to prepiare cross excmination on these

18 MIES EVANS: Do you have Dr. Tommkins outline?
20 MR. ENCELHARDT: No, we &0 not. '
2\‘ CHAIRVMAN SKALLERUP: I believ~ in colloguy 1 had
(:) 22"with Mrs. Blesicher the underztanding wva: +hat she wonid be
i
|
t

24 | yitnesses.

& :'

25 g MISS EVANS: Thank you.

———




10

12

13

14

15

16

17

|

DIRECT EXAMINATION

BY MR. ENGELHARDT:

Q Dr. Tompkins, would you nle:se state your full

name and address?
A M7 name ig Paul C. Tompkins. Address: 6808

Melwood Road, Bethesda, Marvland.

Q viould you please state your presant position and
give a summarv of vour educaticnal wnd professicnal

A iy present pogition is that of acting director,
Division of Critexria and Standards, Raciision Office, CPA.
A8 ©o educstion and qualifications I h:ve a bachelors in
chemistry fro . Whitmen College, Walla valla, Washington,
1935, and gi._cduate work at the University of Chicago and
the Univerxslty of Callifurnia. Ph.D frcn the Universicy of
California in Blochamistry in 1541.

k3 regards my werk in this {ield, as a graduate
student I helped scme of wy colleagues :n the preparacicn of
radiocactive materials for the cyclatror st Berkelev where
they were doing distrihution experiments on such things as
phosphorous burniig tubes, sotessium ard so forth fer
physiciogical ma2asurements.

Wien cle Menhattan CDistrict wes crezted, thes
recruiting procedure was thet those whe were brought into

the project wrote to thair friends that they thought had the
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the bioclogy division of the metallurgical laboratory,

% »

background which wculd help the project. I was so approached
and I joined the Manhattan District in 1942,

The particular functions we ware given wera in

University of Chicago, for the specific purpose of secarating

and isolating high cpecific activity f£iszion products

focr toxicity measurcnents.

The xeascn for going after tich specific activity
materials is chat the function cf that program was to Gerive
the kind of data that would he needad 1o establish the working
practices :nd ctandards for the plutoniwn separation

project at danford.

ly work curing the war was a1 the separation

- - - V——

of strontiym isotcpes, bariuwr and 1:i+hiu isotcopes, thosphorous

Buzring tubes, radium, plutoniuvm, ecolurbium, vetrium and &

e ——— -

few others that I fcrcet richt at the rorent that were +hen
used for animal experimentation, the pirrese of which was to
deternine those conditions znd quantitier that would be

lethal gs

(&)

recult of the internal capisitien of the nuclides
in animals.
A3 a result of this dealing vwith ¢ material that

waz very hi

W)

h in radicactivity I becam: cuite interested in |
gafe handling procsdures ané technicues. Andéd a lot of my
experience during the war was in the development of laboratory

designs and laboratory equipment ranzirg in activities from
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the range of microcurie up te seﬁnral rundred curies.
During the way as a resul% cf this interest I
was moved to Oak Ridge where I continued this same process.
And I nmight sav my interest in the safe¢ handling techniques
and so forth was strictly a matter of self-defense. At
Oak Ridge I joined the Liology divicior because of my
interest in biclecgical effects.
At the end of

were given our choice

of remaining with the project or returring tc

i
v
o
H
%
o
r
L6)
[

origin. I elected %o

caxe, ard jcin the staff of cthe Navy Rediclocical
Leboratory with the assignmuent of development of defen.2s
for the military acainst the radiation effects of nuclear
weapons wich specific reference tec fallcut and fallout con-~
taninaticon.

Fron 1952 te

f

c

e”

$-

<eCter

b

b

1950 I wasgs the scient

tio

}lc
o
“©

of that laboratory. Asnd the experiencze and the fun

0

and missions naturally decalt with the crigin, cdistributicn

and envircumenital behavicr and derivation of subsegquent

hazards from envircnmental radioactivity.

asproached by the Public Nealth

Service to join them to 4o the same kind of thing but wist

the emphasis con civilian prctection inztecad of military

c2fense. I became the chi.ef of the circuit branch of the

Division of Radiological Health., It Lecame apparent very

-
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eariy that the Public Health Service wius a l.ttle premature,
that they were nct equipped and not prupared to suppert
2 progran of the type envisioned.

S0 I transferred to the Atonic Energy Commission
2g the Deputy Director of Radiation ’ri:action Standards.
My firet assignment there 53 a result »f my experiencs vith
the Navy was asz the AEC menbzr of the 1a-king group of the

Federal Radiation Council.

set up a stafi independent of any of the agancies I was
asked to becomz the 2uecutiva direstor It vas in thzt
capacity that I served from March of 1(6. untll Descember 2
of 197(] at which tima the FRC was abo iched and its
functions were transfaerred to the Enviiormental Protection
Agency.

Q Dr. Tompkins, would you pleise discugs the history
of the devslopmant of Lheé radiological onrotection auiczlines
which underlie 10 CFR Part 20.

A I would ba happy to. I thirk the basic factor
to he understood is that it has beea krownm for some tiue
that ionizing racdiztion under appropricte circumstances
and in sufficient quantitias is capable¢ ¢f causing damage
and even dsath *- the persons exposed. "he experience of

the early radiologists prompted the Secord International

Congress of Rediclogy in 19228 o examire the hazards being

. ————— ) e . . T A—— v

A ——
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experiencec by practitioners of that p:rofession.

Ths, in turn, led to the es

“cablishment that same

year of the Internationzl Commission on Radiological Pro-

tection, more cortnoniv known as ICRP.
tc davelop recommandations for protact

from exposvre to X-rays and gamma radi

its oproducts.
tae ICR® a:

naticnal srganizations expanded

frem all com

upational sourcas cf

of the Jourding of the

A e -

diztisn Frctection,

o

-

t23 in 1923 under the

National Burcan

intex

n 1964

charterad “he NCRP as an independent a
The series of events which

of the Manhattan District during World
1

r
responsible

recocnition by scientists

avelear

=4

energy

"n

quantities of
of magnitude greater than nan

It wee also recojnized that

aeion

theraa:t

1iryose of coor

»330ciated w

.9 g - »
e Tab Bk st e T Y ait AR i 4 -_
FaLaTion &5C0 XYaQioCaClliv.y

The ICRP was establishe{

~on of radinlogists

Zrom racdium and

2]
b
s‘J
(u.‘
o

a asso

. > ~

Jnited
the United Siates

dinating

2 Public Law 83-376,
ivisory bocy.
24 to the formation

‘?.Ar &d- ..n('.thdeu tAlc

ihat the development of

e

th
aaterials many orders
2acountered.

from the experience

.-

R ——
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with radium poisoning and the deaths from cancer that

,43£?> : had ensued there would be a spectrum of unfamiliar radio-

: 3 nuclides as wz2ll as & spsctrum of unfa-iliar types and
GIPV 4 energies of emitted radiation which woull also be e ccuntered
s in large quantity.
6 Accordindy, Gereral Leslie 3roves, head of the é
| :
7 | Mcnhattan District, set up madical, bislogical research '
8 i and what is now xncwn as hezlth phvsic: Drg::izaﬁicns <o ;
9 | escablish safety practices and assccia:al standards to ‘
2] 10 E guide in their developmert. Manmberz of :=he %N7RP were !
11 braugnt in as principal advisors to th: iealth and i
-Q, : 12 safety personnel with responsibilities ia th2 Manhattan ;
AR
@i . 13 District. |
14 ” In tha early daye cf the Ma-hattan District they :
|
15 ' wera faced with three choices about whici I cas zssure
8 ; there was a good deal of cebate. Tho first cheice was to %
17 s2t the standards s0 that one would avoid any acute :
13 toxicity and hope there would not be toc severe a hazard ;
i3 : trom the vupected leng-term latent az:crds sush as delaved i
z0 cancer, %
|
a1 | The s2:cond possibility wag te try to compromise %
3 f : |
CZ) 22 i betwean these tws znd 4o 2 benefit-ris< apprcach. :
: 23 i And the third was to inscrt, as a matcter of E
' s
QEB = policy, very stringent ccontrol standaris with the hope of |
¢ 25 || not only avoiding acute radiation injury but also avoiding
‘ J

SRR
e %
%
.

o,




th2 more latent longer-te:m developing side effects.

As a matter of policy, Generel Groves
selected tha third option, and severs :nd stringent contrcls

were applied. Ané this has influenced the concept of

radiation protection develcped subseguently througn activities
of the Mznhattan District during thz wer.
Radiation protection standaids until the 2nd of

World Var IT were expressad in terms of &« “tolerance

9 i dose.” Also, since these were cccuopatioral standards, the !
|
: 1 | opulation at riek was cousiderad tc be cdults. Uhe radiation
. i o N - N . — .
H % protection standard in forse during the lianhattan District
}I .
reE oL 2 ! pericd was 0.1 R per day. For purpose: of referencs I will
P TR
wt
czbﬁf‘.‘ 3 equate for purpcses of this discussion,ore R with onz rem '
T i
e Y 14 which is a2 tissue decse. ~his would re:mit a rresumed annual |
)
Bl a 35 L
; dose of 33 ram per vear. :
. bl
16 0 In 1346 the NCIP was reorgarn.:ed to accomnmodate ‘
|
' i
17 | the vast increszse in respensibilities !nmjposed by tha |
| §
: |
18 { development of tihe atomic enexcy proguan. And the Coinmittee |
a |
N 3 i
e ' set up 2 numbter of subcomrittees to recxamine NCRP i
1
i
20 etandards. ,

————

21 Oon the baesis of the.experience during the war,

22 the NCR® almost imnecdiaztvely decidaed Lo .ower the permissible

dcse for radiation workers from the zhen current level of

24 0.1 ram per day to 0.J rem per week. '.s was done primarily

25 in recognition of the fact that under peacetime conditions

&
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the potentlal exposure of radiation wo:k:rs would be related
to a much larger work force than was t-ue during the war.
The action was bosad then cn prudence, jsmonstration of
industrial capability to operate at +h: lower level znd in
reccenition of a gqrowing work force.

The NCRP members particirat:d in a series of
tripartite conference:s among the Unite states, Great
Britain anc Canada in 1549, 1950 and 1733. These tricartite

cenferences weant into deta

[

on the lecsons lzarned in the
wartime development. XAnd all of ¢hs rediasion protaction
standards were ve-examined. The other .asticns agreed

with the NCRP and the United States th: « axperienca with
rediation workers in nuclear instituticns has shown tha: it
is practical to cparate such installations at = lewer
value thaa 0.1 rem per day for anaual exnosure. Thersfore

’

2 rem &£ A oy . v . -~ —n -~ .3
the valiuve of 0.3 zan rer wazk previous. v

“ -

recposed by

13

v
LY

NCRP was adopted. This recoumendation wes ulso acdopted by tne
ICRP in 1950.

| in 1354 the NCR® Handbook 5¢ was issued

containing chat bedy's fur:hier recomnerdetions respecting
exposure Lo radiaticn. A discillaticon of all availabiz
xnowledae concernzd with poseible eflecte of ionizing racdiaton
on Luman tissus ai the tiwme of ths repert lay behiné the

SCRP racommendations. In the Handbook thay discussed bio-

logical variabilty, latent period, recovery and repair,

radiosensitivity, relative biclogical effectiveness,

o — - < ——

—— o o A
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differential variations, that is, two distinct biological
entities with different radiation sensitivities being
exsposed to two or more radiations of cdifferent specific
ionizations. It also included examinatiosn of the wvhole
bedy radiation, genetic effacts and re:u-tion in
li’espan.

The pailoscuhy Lshind the bisic raconrendations

for radior protection is exprassed in 3astioa 4.1 of

U o - . R T 4 i P ~
A8 a matter cf priqciplz i: "8 sound Lo
2 1 * P o apon o o 2 . SrYN P v -~ -
avoid all unnecessary axposure Lo Lonizin radiation,

fDecause it is dasirable not to d23a-t from the natural
conditicons under which man has ceva’opad by eveluticnary
nrooesses.,

e . = ply 0 1 . X 2 &2
dowaver, man has always acl in & field

¥

100l 2ing raciatlion dus to the rrecerce

of rzdio-

exposure to this level of radiavicn is beneficial or

deleterious to mar and the race it o matter cf specu-~

“The cbvicus fact ies that it cannce be avoicded angd

L
oy P T - T : : Ty *
werarore roxmal oy men Lo live in thils envircennen

We have a lower limit of contcinuovs exposure to radiation

that Ls unavoicdably tolerated by men

"There is, on t.e other hand, a much higher level

—ri———

N ——
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of exposure that is definitely krown to be harmful.

Between these two exiremes there is a level of

exposure, in the nelghborhood 5f 0.1 rems per day,

that experience to datz shows to be safe for “he individual

concerned. However, the time of crservation of large
g

numberss of people exposed at this rate under conirslled

ry

cond’tions iz toc shuit to permit = categorical assertion |

to this effect. |

"It shouls ke noted in this sennection that lovering

i
2vel of exposure by a factor c¢f two or even ten, does

i
not niterially alter the 3ituftios inscfar as making a
pcsitive statarent of absolute sa oty is concarned.

The oi:ly statament that can be mzi2 at the present

|
time about the lifetire exposure of perssons to pene- {
!

Sl N - . a - . i
than the background radiation lev:l, but within i
the rangs of radiolecical experieac:, is that appreci-

able Injury manifcstible in the lifatime of the individual

"It iz therefere necessary “c assume :hat any prac

tical limit of sxposire that may >z set up today will :

involvs some risk =7 nossible rari. The prchblem then is j
I
to muke chir rigk so small thet i: .s readily acceptable |
)

te the averags individaal; that i, to make the

risk aessentially the same z& is prasent in ordinary




occupations not inveolving exposure to radiation."”
End qucte. Public controversy over the effects
on the environment of radicactive materials develeped in the
early 1920's is the rasult of fallout “rom atmospheri
testing of nuclear weapons. By 1954 the controvsrsy was
acute enouch tc prompt the ckefeller Toundation to give
cionxl Acadeny of Sciances, Rnown a? the
comprehensive raview, _alependent cf the
gevarnment concerning huowledgs relasted -o the bislogical
of atomic radiation.
The NAS, in %u - ad <1 Comnittee on
Effects of Atomic Rediation commonly knowm as

EEAR Committee. The first summary repor-:s of the BEAR

Cormd ttes were publishaed in 1956. Bas: ] upon its ccnsidsration

of the affeste of =adiati reproducaive material and

the quantity of radiation which was ju.;:d as that tine wouild
- o 4

dcuble the natural mutation rate in nma:n, and considsriag the
fallout would affect tha populaticn of <he whols world,

BEAR Committee recommended that, for %l.e general

an average per capita goacdal dose accumilated duri

first 30 years of life siculd not excecd 10 rem of
shculd be keprt as far below this
ticable
The average per capita dose _s by ite definition

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

|
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meltiplied by the size of the population at risk -- that would

T i ——

give the seme number of rems as the expozure actually received,

¥
A

x
v e

)
om o
St e

Thie was the first numerical recomendation for

a limitation of cumulative radiation exyosure due %o all

kinds of sources uf man-made radiztion L:i:sed on genetic consdey-

atiors alone. The NCR? reviewed the BIAR Committee

reports eand and, for practical reszuns. iivided this numerical

value betwian raciation Q:xposure 25 associatad with nmedical

: ) Tl m gy Tk :
i practice end racdiaztion exposure associatad with all cthex

10 i i i A . ,
! N & 5 2 g0 P . o - P > > "
i Ppra_tices. It divided this 10 remz re>>mmended by the EBEAR
o

‘I

4 -y oo - - v £ ~ = e % a ade 4 5 5
n Committee in%c two , 5 rems for medicil practice and 5

1 % B -
12 “ rems for everything else. .

DB fls. M
18

% |

)

19

20

zth: ;

22

23 |

i4
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lleanwhile, the United Nations, following the impli-

cations of fallout from weapons testing, established in

‘Deceﬁber 1955, a United Naticns Scientific Committee on the

Effects of Atomic Radiation. This is known as UNSCIAR. This
committee examined every aspect of what was know at that
time about ionizing radiation, both naturally occurring and
man-icde

The first report issued in 1950 contained five

main subjects:

”~~ - -
A. Cenetics.
r el " - do & o= ‘e \ - - 1
B. Lifects of radiaticn by irtcrnally absorbed

isotopes, and the effects oi external rcdiaticn.

C. MNatural radiazion levels.

D. Dxpoesure curing medical procedures and
occupational expozure,

E. Cnvirgnmental contaminatcicn.

item [ quite naturzlly emphasized everything which

was known at that time about radicactiv

"
fu
.
rh

“rom
atnmoepheric testing, the movement of this materizl in the

environnent, and its inplications with recard to effects on
health involving the wlhcle world population. The avaiiable

information on the effects nf icalzinz raciation at the

Wl

level of individual moleculzs, cells, ¢:s:uee. and more
complax organisms, such as the whole bocy of animels. The

types and quantitiec of radiation abzoriec by tissue were

1782
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examined for the whole spectrum of func:ional organs. These

included separate sections on evidence Ior radiation injury
affecting the blocd-!qrming organs, skii, gastrointestinal
tract, nervous system, bone, gonads, vascular system, eyes,
lungs, endrocrine organs, and embryonic development.

Tre 1262 U.N. report was alsc comprehensive.

1 would like to insert for the record starting

with the 1902 report -- I have zorved a: a menber of the U.S.

| delegation on UNSCIAR and still sexve i =has capacity --

wiich covered the physical and biolooical aspects of the
interacticn of ionizing radiation with :iaster -- somatic
effects, hereditary e:ifccis, sources of _rradiation and
comparison ¢f doses and estimates of riuk.

In its 1958 report the U.N. Committee estimated

)
{J

£reac

-

absclute risk, that is, it celeulated t. uancy or

af{

L))
L]
o

nunb2r ¢ ts which would result or be expected te

appear 1in a stated popuiztion subjected 2o a stated radiation
dcse.

In its 1262 report, however, the committee decided
that the assumptions they had to make sious Lioleogiceal

behavior under ztrezs were so far reaching that the results

were highly theorctical ané that “he hyy othesis on which

rh
L

they restel ware rathar imsy, and =0 ile committee abandoned

this approach on the basis that such absolute risk coul 3

not be estimated reliably, and shifted to estimating what

PR ——
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git called cﬁnparativn risks, or the dos§ comnitnent.
; By tﬁis procedure the estimated dose resulting
from a particular source such as fallout frop atmospheric
tes:cing of nuclear weapcns is compared with the dese that
!would be delivered by 2 different source such as that

garising from exposure to natural backgrcund radiation.

Thare is no attempt ade to calculate the number

—

ﬁand frequency of adverse effects that might be associated

..

‘wzta either cf the doses being compared.

0

!

e

After preparation of the 19€2 comprehensive report,

i
}th U.h. Committee felt that futur
b .
ilon selectad areas and tanat an updatec evaluation would be

)

o 20 P by onts
rapertes shon

at

-

T™he 1964 report was accordincly confined to an
a"alda.-qz of radioactive ~ontaninatisr of the enviroanent
by auclear tasts and radizt.on carcincgeresis in man.

The 1366 report 3p dated infcrmation concerned

Hwith radiation from natural sources and environnental

| contanination Ly mnanmade radi tian.
)
i

The gencetic i radiation were 2alsec

.l
-‘1
o
&)
Q
L)
e
Q
&)
PR
N
.

0

| updated and reevaluated.

t

SRS R IS e . e = s EN
! The 1539 report recxanined racioactive contamination
¢f the environment by nuclcar tests, afiects of ionizing

rediation on the nervous svs+tem and radiztion in chrocmosome

aberrations in hunan cells.

The memberships of the various delegations that

N ——
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-

————— . W




1785

fassistod in pr.parinq these various repcrts were selected

ion the basis of their established professinnal competence

# e 3
: 3 ’and expertise in the particular areas being reviewed.

* ! In 1957 the NCRP issued 2 pseliminary revision ’
> 8 || to its recommendation for maximum permicssible exposure !

¢ | which was designed to centrol the accumulation rate. They

: 7 I adopted the sasic formula that occupaticnal exposure siould

be 30 contreclled thas whe accumulated r:ziiatien dose woul

by
p

IRUVPI——-

9 not exceed 35 x a-1ig *liere “N* is

™
o
o 8
@
-
a
0
-
o
~
®
[+
’
0
.
4
o
o
}
(4]
o

!
i |
, 19 }repeat ec its earlier recommendation that permissible levels !
11 ﬁfrom radicigotopes zaken into tie body would ke atcomplished !
: t |
A f . ,
B 12 .| bY contrel of the averzge concentration of radiocactive !
IR,
,‘_‘J 13 [|materials in the air, water or food taken into the body.
“*ﬁ B w T 3 . s d £
et 14 In discuseing dose to persons ocutside of the
-

18 jjcontrol areas, LCRP recommended radiaticn or radiocactive
5 cmaterial ouccide of the conurolled arce ard actributable

47 || to normal operaticns within the controllsd arza shall be

18 such that it is improbable that any individual will receive

.

a dose of more than 0.5 rem in any one yeoar frem such

e ——

19 1 !
|

20 i radiation. it also cbserved that the raximum permisgible

21 average body burden of radionuclides in persons outside

22 of the controlled area and attributable “c the cperations
: 23 within the controlled aree will normally en
H
24 ithe average concentration in &ir or water at Lhe point of

ail control of ‘

o

GE' 25 |(intake. And that the body burdens and concentrations of

. ‘ ! radionuclides so estimated may be averssesd over periods up

s l S o b

' 7 OO
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to one year. :

During the same period of time, that is, between
1957 and 1560. the ﬂCRP set up ad’ad hoc committee specifically
to consider the scientific and philcsopl ical base of radiation

This

was again an outgrowth of the concern over weapons test

“protcction standards affecting the gesexal population.

The important contribution cf tris study was the

i view that the range of exposure conditicns in the naturally

S —

occurring environment wiés a logical poirt of departure icr

|l

cousidering permissible exposurcs of thc ceneral public.

At about during the same pericd there was a ¢reat

t puklic debate cover the applicebility of the NCRP standards
to the interpretaticn and control of fallout from weapons

!‘testing. It suddenly becam2 aware to tlie government tlat

'the NCRP was not a government body, was not a government

’entity.

|

S¢ the President asked the Lirector cof the bureau

of the Budget in concert with the Secretarxy of Nealth,

Education, and Velfare, and the Chai:ma: of the Atcnic

Energy Commission to review completely tech posture of the

Jnited States Covernment in its 2bility to handle official

standards ior the governnent.

The result of this review vhich was transmitted

|
|
t

i to President Lisenhower was that there was no single agency

with the scope of mission a2nd assignment that could view

- —— . ——
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rtha problems of the Federal Government as a whole in concert.
!It was therefore recommended to him that ne be advised by
:an irteragency advisory group called th: “ederal Radiation
Council,

Accordingly, the Federal Radiation Council was
established by President Zisenhower in Ix:cutive Order No.

10831 dated August 14, 1959 and was subeyuently made &

 statutory body by an caactment of Sectisn 274(h) of the

Atcmic Encrgy Act of 1954 on September 23, 1959.

H Section 274 of tha Atomic Tnergv Act as amendad

prevides as follows and I quote: “Trerc is hereby established
a Federal Rudigtion Council coansisting of the Secretary of

i
|
f
Health, Educaticn, and Welfzre, the Cha.man of the Atomic
Energy Commisciocn, the Secretary of Dafcnse, the Secretary

of Commerce, ard the Secretary of Lalor —heir designees

and such other members as shall be appointed by the President.

LLT&Q Council shall consu’lt gualified scicuists and experts

”'in radiation matters, including the Cresident of the National
'Acadcmy of Sciences, the Chairman of the llational Committee
on Radiation Protection and Heasurement:, and qualified
experts in the field of biology and madicine and in the field

‘cffhealth physics.

“The special assistant ¢c the President for

{
I
'

' science and techinology or his designce ¢ authorized to attend

umnetinqs, participate in tha deliberaticns of and to advise
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| the Council.
“The Chairman of the Council shall be designated

by the President from time to time from among the members

of the Council.

"The Council shall advise the Iresident with

|
|
:
i
s 4

respect to radiation matters directly cr indirectly affecting

¢ !
y health, including guidance for all federzl agencies in the g
- s formulation of radiation scandards and in the establishment ;
> and execution cf programw of cooperacic: with states. ?
% ﬂ "Ihe Council shall alsgo perfcr» such other functiong i
2] s I} as the Prasident nay assign to it by Ixzcutive Order.”
The Prosident added the Secracary of Agriculture

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

the Secretary of the Interior on January 16, 1968.

o 14

S —

The Secretary of LEW was the first chairman

o
[
S

15
aprointed by’ tha President and by coavenzion the Secretary ‘

)

16 ;

of the lepartment ¢f Health, Cducation, snd Welfare continued
17

effectively as the chairman of the FRZ from the time of its
18

abolishmant,
19 ‘

following the creaticn the RZ undertock a

20

conpletely independent review of what was then known about
2!

" ionizing radiation, with particular refarsnce to its effects
22
! on man. The first report of the FRC was submitted as a
23
| memorancum to the President in 1960.
24
‘:’ In its report number 1, the FRC stated "Although

25 ,




10

i

13

14

5

16

i7

18

19

21

22

23

24

l’l

|

byl | | | 1789

| ionizing radiation can induce genetic and somatic effects,

’that is, effects on the irdividual duriug his lifetime other

thar genetic effecta, the evidence at t:ie present time
is insufficient to justify precise conc.usions on the nature
- thz dose effect relationship at low (do3es and cdose rates.

"Morecver, the evidence is in ulficieat to prove

either the hypotheseis of = damage threshold, that is, a peint

below which no damage occurs, cr the hynothesis ¢f 2 ne
threczhold in nwan at low doses.”
"There sre incufficient data to
provide a firm casis for evaluating rad acicn effects for
all types ard levels of irrsiiation.'

"There is particular uncertain:y with respect to
the bioclogical effects of very low doses ind low dose rates.

It is not prudent, therefore, to assime that there is 2

)

£

seveling of racdiation exporure below wh.ch there ie solute
certainty no effect mav oceur."

This coneideration, in addition to +he adoption
of the conservative hypothesis of a linear relation between
picleogical effect and the amount of cos- determines our
basic apprroach to the forimulation of raillation prctection
standards.

The PRC repori aumber 1 alss .ccepted the view
that setting radiation standards inevitib.y involves a

Judgrment on a balance between the benaf:is from the activities

o — i ——
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associated with the cau.e of the exposure and risks resulting
from the exvosure.

FRC report number 1 establish:d an annual radiation
protection guide known as RPG of 0.3 ram for individuals
in the population and coupled that as an operaticnal
technique when the indivicual exposure could not be estimated,
one-third ol 0.5 would be cpplied to tho average per capita
cdose cf 2 zuitable sample cf . exposed Hcpulation.

Tre razcermendations contained in PRC report number 1l
ver i by ¢! ‘resident for cuiduince of federal
agencies cn lay 13, 1960. It is implici.t in the definition
of the RPC which states that the radiat-on protecticn
guide i:r :he dose that should not be excexded without carsful
consiceration of the reasor for doing so. and that every
effort should be tak to maiastain actual exposures
taese gulidss &o is practicsble; that the
' balance wade by the Council st that time w88 that provided
these reccmrencations were met; that the aggregate benefit
from all activitizs would excaed by far the aggregate risks
' coming froa the result :nt potential suruvlative exposure.

On September 13, 1961, the FRC reviewed report

| namber 2, or issucd repert number 2, in e form of a

 memorandur for
In sunmary, repor: number 2 certained recommendations

for the guidance of federal agencies and activities designed to

——— o ————————— . .+ ——Y——. —
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limit exposure of members of the population groups to radiation

from adioactive materials deposited in the body as a result

of their occurrence in the environment f{rocm normal peacetime
operaticns.

Subsenguently normnal peacetime cperaticns had to
be'redefined and the actual definiticn ig that the RPG
applies to industrial azctivities, where tle controls are
primarily placed at tha snsurce,

It is envisaged that this woul d apply to suct
things as power reactcrs, rescarch inztil.ations, experimenial
arrangements, hospitals, and so forth.

contained radiation

r3

h2 recommendaticons in report:
protacti.n quides for certain individuals in the general
population, as well as averages to be applied to the suitable
sample of axposed grouns. It also incliied guidance on

contrsl applicable to all radionuclices

i

general principles o
occurring in the anvironment, and spaciii.: guides in coanection
with exposure cof population groups with radium 226, iocdine

131, strontium 90, and streontium 89.

Included in this zuidance was th.e ccncept of a
graded scale of accidents. One-tenth o an average daily
intake is tle basis under wvhich intake culdes are established,
one-tenth of the everage dailly intake =~

Excuse me. I will go baeck.

The average daily intake taker each day over a

S UV U —

i ey PR
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year which would result in a tissue

tc the RPG for the organ or tissue in question.

the base number. Onz-tenth of that

1792
dose or dose rate equal
This was

. or 10 percent of the

RPG was considered to be sufficiently lcw that he only

reguirement was that surveillance be capalrle cf insuring

that the environmeatal contamination

than 10 percsxt of the RPG,

Within range 2,

This wa:

wvhich is ir tle arec

lavzls were indeed lass
cilled -ange 1.

between

10 percent and the R?G, the instruction wis to shift the
cguantitative surveillancs, measure or ectimate the actual

axXposures, and if a growing

additicnal engineer

to prevent the asaual cxposuies going as

i - .
reguizred

righ as the R?G.

It ais80 established a range 3 which was 10 times

the RPG, and there the stipulation was tlhiat scuwe kina of
Cefinite corractive acticn 0 bring the sxposures back down
was indicated.

Thess PRC recommendations wore approved by the
President cn September 20, 1961.

how as te the way the FRC works. I have alread

irdicated in Section 274(h),

the compos

ition in termg of the

agencies involved.
Procedurally, cach menber of
& senior menber of his senicr staf

scientific competence in rad

£, tt¢ critarion being

iation metters, ard the purpose
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was to serve on what was known as the working group of the
Federal Radiation Council.

The working group brought to the FRC problens of
iumediate interest teo federal agencies. hen the FRC was
engagad in a specific project, the work was ~onducted by
means of task groups cf techinical peocple in government, and
when appropriate, consultants from the :zientific community,
represz>ntatives of state agencies, indurtry, and labor.

The work of these task groups was then reviewed
by the working group and the relevant i: formation compiled
in a backaoround staff repert. The stafl report incluced
a digscussion cf the assential scientific considerations and
technical ccnsideraticns in a way which will be relevant
to policy decisions that might be involved in the parcicular
problem and the policy decisions then ai'e made Ly the
memsers ol the Council therselves,

Tl.e FRC Execitive Director and the working group

approved each staff report but the Council members themselves

approved tlie memorandum for the President which made the
officlal recomerdations.

The recommendations te the Prosident involved Loth
technical and ,c.icy considerations..

Upon approval by the Presidsn: and publication ir
thie Federal Register, FRC recommendzzions become official

guides for federal agencies.

1793
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There have been nine FRC reports to the President

during the period of 1%60 to 1969.

The situaticn #* e present time is that on

December 4, 1970, Mr. Ruckel. ,aus put intc the Federal

Register a rnotice wr’ . will be found in Federal Register

of Tunctions" and the instruactizsn was th

! Volume 35, No. 235, page 18486. This is entitled "Continuation

at those functicns

in being ac the time of <he transfer or “he creatior fo ke

Envircnmental Protection Agency would ccntinue as the

EPA -~ they were simply transferred and

;by the EPA.

Accordingly the Water Quality

would Le adopted

Standarcs wiiich were

formerly In the Department of Interior bacame EPFA Starndards

in the Walter Quality Office of the Environmental Protection

Aduninistration.
The :24r cquality criteria and
n the Department of Health, Zducazion,

the EPA Stundaxds for the Jir Pollution

£

candards rfornerly

2nd Welfare hecame

ontrel Dffice in

EPA. Jnd ¢he PRC Standards became the EPA Standards " for

the Radiation Office in EPA.

I think there are a few other

‘mehtion in Lerms cof the general histeory.

-
-aall &

attempting to measure ithe safetv in the
S - <

things I should

nailocsophy of

clear industry

safety in cther incdustries that had quite different

e ——: - i ——— s
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: hazards to cope with.

‘ Consequently they felt that they had a pelicy
requirenent to id:ntify or estimate to the best of their
ability the risk of injury, particularxly of cancsr, at the

acses and dose rates gpecified in their maximum pzrmissible

dose recommendations.

B S ——

— o ———————————— .. gh————
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Now this is quite a departure from the scientific

decision of the United Nations that said this couldn't be done.
But feeling that they had to make the be:t estimate they could

anyway, they have had two task force:s examining the matter of

T § | estimating risks as they might be judged at levels and condi-
| :
. tions ccmparable to the MPDs.
7 During the middle sixtiees trey put out two rather
8 || important documents, one known as ICRP Tzsk Report Nc. £ that
3
9 | made estimates of risk and they catalocec them in what they :
i
10 t termed the crders cof risk. By definiticr the oraer -- well, '
i | !
5 11 I & 6th crder risk, for example, would incdicate that one would |
1 | |
¥i T ) i vy 2 3 i
g 12 expect Letween 1 and 10 cases per million persons expesed, the |
i §9 6 coming from the exponent 6. }
14 ' If it is 1 to 10 per 100,00C persons exposed, it ;
'
oo : g’ .
et 15 || would be called a Sth order risk. 7The ICRP 14, recognizing 5
l i
i
15 L the rather widely diverse dose distriburtions in different |
|
ey . 17 I tissues instituted a study cn the relative sensitivity as a :
‘ 18 function of space cistribution and tissue sensitivicy. This
i9 was called ICRP 14, 2And the philoscphy of ICRP is that they
20 I are concerncd with what you might call the actual number or !
21 g absolute number of adverse effects that would be predicted.

The possibility that radiation risk could be

-

examined equally in terms of a percent:ige change in the under- |

lying natural risk was pcinted out by the Committee in the

e ——————

% 8 B

early 1960s. But the rationale of ICRr is that a small
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percentage change in a particulax disezse that has a high
natural incidence would result in more deaths than a large
percentage change ir a disease which héd a low natural inci-
dence and since they were concerned with absclute safety,
they wanted nunber of cases, rather thin percentages.

And that is the official position of ICRP at the
present time.

In November of 19269 Drs. Gofman and Tamplin from

the University of Califcrnia at Livermcre opted to gc for

the porcentage change explanation. *né thay made a presenta—

tion to Senator Muskie, in which thev clzimed that the actual
effects to be anticipated from or permitted under the guide~
lines of any of the radiation protecticn bodies weculd result
in a much larg2ar number of adverse effects than such bodies
had contemplated.,

Senator Muskia sent this tectimony tc the federal
ag2ncies, it was decided the agencies would reply separately,
and they did. 1In the reply from the Department of Nealth,
Educaticn and Welfare it was pointed out that the IIFW, as
indeed was true of all of the federal zgencies, did not
accept the underlying premise, assumpticns, anéd so forth that
wére necessary for Tamplin and Gofman < make in arriving at
their numbers.,

But in view of the fact that there are three

different wvays to express risk, and thet recognized
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international scientifically competent bodies had opted for

alternates, Secretary Finch quite properly in my opinion felt

it was time for the Federal Radiation ~ouncil to completely

review the scientific bazis of its own guidance. Ile made this

recommendation to the Council and as a consequence of that,
a major review was initiated by the FRZ early in 1970.

The review covers essentially Zour parts. The
reexaminaticn of the scientific basis Sor estimating risk was
established by countract between the FRI, ¢r between the

Department of Health, Zducation and Welfare and on behalf of .

P

3

th@ PRC and the Yational 2cademy of Sc . ences. That review
will De not only comprehensive, but it is hoped it will be
quite critical and exacting. It is of a scope and magnitude
equivalent to the Bear Committee's repor:s of a decade or =o
aco and the estimate of the Academy is to do a scholarly and
reliable job of «weviewing all of the evidence, and also all

of the competing interpretations and it will take approximately

two years.

& ]
We have with the NCRP a con:ract to evaluate the ;

models relating to contamination of the environment by
strontiun and cesium isotopes, the intale in the body, and
subsequent tissre dose resulting from an efforr to look at the
distinction between a concinuous long~level low intake, as

is characceristic cf fallout, and a more acute contaminzting

event as might oceur from an accident, where vou had a short
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burst. The risk considerations become quite different here:
The NCRP is examining the best way to draw these relationships
in order tc permit reasonable decisions for protection and

safety to be made in the face of a variety of circumstances.

A third part of the review is being conducted by
a temporary staff assiqned to the FRC, one from the Atomic
Erergy Commission, one from the Departnent of Defense, and one
from the Depariment cf liealth, Education and Welfare. The

ull

i

purpose of this temporary staff is to utillize the

resources ¢f all of their agencies to cuantitate what we

cen say at this point in time about the dose commitments
i
associated with differing activities, vhat we can say about '

!
the populations at risk, what we can say about changee in ;
occupaticnal exposure that have cccurred in the past decade, ’

|

are they gocing up or coing dewn, are the control practices ;
keeping pace with ihe changes in applicacion. |
Recognizing that if one is going to talk about

radiation risk as such, cne is not entitled to talk about

only that rart of it which is being subjected to radiation.

.

herefore, we are gcing to see to what extent we can quan-
titate the cdose comuitments from the nitural backgrounds,

the variations in populations at risk :hat might be associated
with varictions in natural backgrounds, :zhe dose commitments
to the treveling public as a result of cosmic ray exposure

£rom jet travel, projections of the future exposure that might
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be anticipgted as a result of the growth of nuclear power.
And in effect is complete a catalog of the current state of

knowledge recarding what is now affecting the population of

the country &z a whole as ve can derive.
e 1 :
g 5 New in order te establish a rational basis for a
6 benezfit-risk balance, it w.ll also be n=2cessaryv to project
7 t major chernges or innovations of growth that may occur in the
i
8 “ next 10 to 20 vears. Conseguently, we ~ill try to get some
L}
8 : kind of gfflecial juadgment as to what reasonable can be expected
10 in connection wich the SET developrent, in connection with the |
it not currently approved but sought arfter commercial application
i g
e % ' 2 of praceful nuclear explosive, particularly for stimulation
“a*.\’ -I 7:
.~ 13 of gas and any cther major newer growth in old applications
S :
*Avj‘:‘!‘y}r—"‘"‘
Ry 14 | that we can fird, ,
: | i
15 Implicit in this is there is no distinction for risk|
. ; |
is | Purpezes drzwn Detween medical and nonmecical exposure in |
b 17 || contrast to the distinction drawn on standards., 2nd I believe $+-
18 ’ this whole nrecgram was transferred to EP/ and starting with
H - - - - *
- 19 /! fiscal year 1972, it will be conducted under FP; sponsorship
' < L
l’ i
20 “ and EP2A budget. In Januvary of this year the National Council |
21 ' on Radiation Protection znd leasurements issued a new Report
22 || No. 39 vhich in effect updated and upgraded its so-called basic
1 |
€3 }| standerds that wers previcusly found irn the so-called Handbook
!
24 § 59,
25 i This covers the same territcry essentially covered
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by FRC Report No. 1. They have made scme changis which they

consider to be minimal and certainly nct very drastic. One

ii‘ 3 chahge was the thyroid decse criterion for occupational workers
. 4 which in the previous report and in the I'RC report was 20 rems
f';h s per year, this has now been changed to 1°%.

I think this is in recogniticn of the fact that

1
7 ! the current evidence would suggest taat instead of being

8 U somevhat less sensitive than other tissues tc injury, it is
9 now felt that the thyrcid is at least :s sersitive as other
10 | tissues and, therefore, should be treated similarly in terms |
- ' .
s 11 of dose linits,
!
- 12 i The cccupational skin dose criterion for an
12 uniinited area of the body was changed from 30 rem per year
14 to 15 rem per year. The forearm deose criterion for cccupationL
) |
15 ? workers was changed from 75 rem per year to 30 rem per vear. !
: ‘ {
16 The feet and ankle dose criterion for cccupational workers
- - {
17 was changed from 75 rems per year tc 1t rems per vear, A |
18 linitation of 0.5 rem to the fetus during the entire gestation
19 || Period has Leen proposed for applicaticn to pregnant women
20 % in the occupatinnal worker category.
21 h Women of reproductive capacity in the occupational
l
; 22 |} werk category zad expesed to stated racistion conditions
|
23 || should be limited to a rate of twe to throe rems per vear
24 | instead of the five rems which is the rormal occupational ’
© |
> 25 and it is known that when a woman becomes pregnant the
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exposure of the fetus should be limited in both dose and dose
rate, This change essentially would establish a new radiation

vorker categery. :
They have a recommendation fcr students under ace

18 who are involved in educational activities for which the

limitation should be (.1 rem per year. The educaticnal

ctivities in question do not necessarily refer to the use of

radionuclides, but are intended to seive as a basis for

establishiag appropriate procedures zrdé safeguards in high

school and ccllege phvsics laboratcries using cathode rave

—— . ————

and similar radiation producing typ2s of devices.

In the noncccupaticnal erpesure category, certain

organ dese criteria to the individuzl ard the public were
changed from 1.5 rems per year to 0.5 rem per year. These

particular organs include skin, GI trzct, lung, bone, thyroid,

» Pancreas, prostrate, muscle tissue, or fatty

3

tissue, In its explanation of its report, the members of
the NCRP made it clear that the fundarm:antal apnroach in making
these changes had two cbjectives,

bne was to cxamine and reexanine what levels could
be considered practicable for the activities to which the
standards 2pply and the changes in occupational categories
were predicated on the belief that thesz lower limits were
indeed practical and, thercfore, shouli e utilized. The

second vas thet in having a difference boatween exposure of
S
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the vhole body and the cxposhr. of certain individual organs,

a difference by a factor of three, made life unduly complicated
and whego one is dealing with the general public it is by
definition the risk must be kept exceadingly lcw so that

biological variability becomes an important factor. They

sav no biolcagical justificatien for trying to drawn distinctionf

between various organs and tissues, ané, therefore, they just
arbitrarily estaplished the same dose limit of .5 rems per
year regardless of hew, where, who, what the exposure condi-
tions might be.

Thev were qulite emphatic zthzt ncone ¢f these
changes were related to -- well, there is only one change

that vas in fact related to a change in opinion on sensitivity

and that was the thyroid., They do not feel that the restrictio

-

thay put in en the fetus or to pretest -he fe:tus implied any
change in tieir previous judgments regarding sensitivicy of
enorycnic aad fatal developments, but the recomendation was
made to insure that the dose rate, which is important in
petential hazards to developing embryos, was kept quite low,
as wellas the totale accumulated dose.,

And I would say in closing that there is one other
princivie that has been fcllowed ky ICEP, RCRP, and by the FRC,
and that is what we call the censzensus principle. Namely,

.-

we try to get a consensus of opinion on 211 cf these recommenda

tions and changes from anybedy who would be directly affected
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by one or the other. The medical profession was consulted
at great length on the hand and finger limitations because of
the use of radium spplicators and so forth in medical
practice,

Any group that micht be affccted is invited ir
to participate in the task forces. We make a broad-scale
_ffort tc incorporate everybocy who har a direct stake in
the cutceme., And I think that that is the gensral viewpoint
of all pecrvle vho are concerned with s+-andards.

e make no pretense of trying to consult everybody,

but we make an issue out of consulting all legitimate interests

-

that have 2 stake in the outcome of whatever standards may be
e for development.

Now, the last comment I wil. make is that FRC
standards and cuidelines apply to all activities, ne: just
tc 2 few. They are not designcad speciically Zer the atomic
cnergy industry, but the atomic energy industry iz expected
te live within them. They apply equellv well to the recula-
tions put cut by the Departrnent of Health, Education and
Welfare rclative to pernitted emissions from color TV sets,
and the whole works,

Thave is corme belief that in EP2 one should perhaps
lecok at the implicaticns cf establishira encuch planning

standardes such as IF'RC has done. Put perheps relook at the

types of activities for which standardes wonld be appropriate.

e P PIAE R A  ——

A e S ——————————
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No action has been taken on this, but the subject

ig certainly being looked at in terms of the advantages and

disadvantages.

DR. JORDAN: The last staterent you had made nad
to do with appcrtioning between the various industries?

DR. TOMPEIKE: Trat is wvhat some people czll it.
See, when you put in a limit and then talk about apportiening,

hat exposure to

=4
-

5t assumption cne is making ieg ¢
imit ir quite acceptable. 7Y don't buy that. That
maximum,
The exposure should be kent as far below
practical. So what it comee down to it determining
practical for each of the different cl:zcses of activities.

2nd I call that separate standards for separate activities,

but I would not concede tc a true apportionment because of

That is just a philosophical thought,

MR, ENGELHARDT: Mr, Chairmen, I believe that
completes Dr., Tompking' testimony. In line with our proposed
approaci, we would now plen to proceed with the presontation
of our other witnesses, and Dr. Tompkins would be availatle
for such examination by the Board and parties as may be
desired when we complete the full nresentation.

CEAIRMAN SKALLENUP: Thank vou, Dr. Tompkins.

Ve will take a 10-minute break.

'Rec=2ss.)
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CHAIRMAN SKALLERUP: Will the hearing please come

to order.

le are forturnate to be akle to announce that arrange
ments have been made for towmorrow nigh'.'s session and they
will be held at the St. Jchn's Lutheras: Church, whieh is
acrose cne strect from here, on the southeast cornsr of +hisg
interseccicn of Adams and Second Streei .

.

It is our plan to adjourn tomorrow afterncon at
4:15 and to resume the cvening session at the St. Joan's
Luthzran Church at 7:00 p.m. Ve will rake thie annauncement |
again tcmorrow merning at che cpening ¢ the session.

tat. CHAPRQPF: Mr. Chairman. before !'r. Engelhardt
resumec vitn his rebuttal, I would Just like to indicate that
this morning vz have sent over a copy ¢f yesterday's transcript

to Mr. Lau’'s homne, so that that would le availahle to Lim

for his prepacracion of any cross-examiration he might have
‘

of us.
Secendly, after noting tha cood right arm of

'iiss Ivane writing away while Dr, Tompkins was sreaking, we

bave made arrangements with the Repcrter to bind up copies of

this morning's transcrint and we will lend to LIFE anrd to

Mrs. StelDins, as 3061 as it is availarle from the Reporter,

3 copy, w2 «ill lend a copy to LIFE and & copy *o lrs. Stebbins|
of our copies of this morning's transcript, so that the

resuttal testinmony by the AEC offered this morning and not

PV
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ivailablo in written form yesterday wi.l be available to
beth of these parties as socn as it is available to all of us
in writing.

CHAIRMAN SKALLERUP: Thank vou, ir. Charnoff.

I'r. Engelhardt.

MR, ENGELEARDT: Mr. Chairmin, I would like to call
&8 our next witness Dr. Daniel Nelscn,

DIRECT EXrMINXTION

BY MR, CNGELMHARDT:

0 lould vou please state your name ané addxess?

9]

A Deni

(1]

1 J, Nelsen., I live al 116 Eazt Morningside
Prive, Oak Ricce, Tenncssce.

Q Would you please state for ithe record your present
position ard provide us a summary of your educationzl and
professional qualifications?

A Presently 1 am lssistant Uirector of the Ecological
Sciences Division, at Oak PRidoe Nation:l laboratery, Oak
Fidge, Tennessee,

My educational gualificatiors include a bazheler
cf science degree in 1947 from Icwa State University, in 1947,
& naster of science degree in fish znd game management from
éregcn State University in 19249 and a h.D. in zoology with
major in ecclogy from the University of Georgia in 1957,

I have worked for the Gecrg.a Game and Fish

Commisgion from 1249 to 1953 and I was an assistant professor
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of biology at West Virgin1§ University from 1957 to 1959,
Since 1559 T have been at Oazk Ridge National Laboratory as an
'ecologiat, where I work with radioactivity in the environment.
Ve study feod chain rmovements, radionuclide cycle and the
effects cf ionizing radiation on natur:ul populations of

erganiems,

1
4

2 member of a number of professional
societies, such as Ecﬁl)gical Society of Americe, Anerican
Society of Limnclogy =2nd Cseanography, Health Physics., I am
a fellow of the American Zusociation fcr the Advancament of
Science., T review pavers editorially for the Journal of
Science, Ecolegy, Limncloay, and Healtl Physics, among several
otners.

G Dr. Nelson, are you familiar with the testimony

.

of Dr. Tamplin which wes given in this heiring?

Q Would you give vour evaluation ¢f Dr, Tamplin'sa
viaws with respect to the doses of radicactivity which may
be anticipated hecause of food chain process.

2 Both the trstimony of Dr. T:mplin in the Transeript
Pag~» 1499 to 151C and answers in the cross-examination in
Transcript Faces 1523 to 1360 quescion the adequacy of
10 CFR 20 to protect pecple living in thz vicinicy of nuclear

facilitios from excessive a2xposure tc vadiation,

Dr, Tamplin contends that the maximum perxmissible
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concentation values have very little relevance in the real

world. Dr. Templin further contends that rvadionuclides are

concentretred in food chain processes an! because of this man

will experience excessive radiation exposires from drinking

milk from cows which a2re grazing on pas:ures exposed to lNPC

levels of cesium-137.

Similarly pecople drinking wa:er with MPC values
world racelve excegeive exposure, as would people eating one
nounds of flch per weck from contaminaced water.

ov. Tamplin's testimonv is L.ueed on a mathematicad
deseriprion of the novementg of cesiun-137 in air to pasture
foraye which cows gat and in tura yield milk contaminated
with cesium-1l37.

Accovding te Dr. Tamplin’s calculations, the con-

-

supption of one li*ar of wilk by a 1%0-pcund man, a 75-pound
cnild or & 10%=-pound nregnant woman would rasult in exposures
. . » . ' 2 »
craater that the limits sec forth in 10 CFR 20, &imilar
conclusions were reached for drinking water and eating fish.
Jetails of the methods usad by Dr, Tamplin o

calculate the effects on man of radicaccivity in the environ-

ment are contained in 2 series of reports identified by

)

v 24&
5% 5

L

Dr. Tamplin on the Transcript Page 1
An important assumption of ULr. Tamplin's mathematic
descrip:=ion is that tie foold chain will reccive the maximum

amount of radioasctivity imuadiately upon exposure from a

-
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scurce. This is biclogically unsound becauﬁe we know that
cesiun~137 mecvee in the focd chain from grass to the cow
to the milk and then to man and there orc¢ time-dependent
variables in this process.

Irnother assumption is the fact that he assumed
that the availability of the radionuclide in food was alwavs
100 percent. iz know =~ bf availability, we mean the capa~
bility ¢f th2 organisms, digestive preccesces, to utilize and
assimilate thiz particular nutrient element. And we know that
availobility vazies sicnificantly deperding uvpon its chemical
form and associated materials which are swallowed along with
the grass.

with. cesium, for instance, :f any dirt or scil
particles 2re ingested with the grass, the amount of cesium
which is available will b2 reduced. Dr. Tarplin dces not
teke ince a2ceount varied practices,

-

Fer instance, surplemental “eed is zn important

part of the dict of dairy animals and «ows cive necre milk

when they &re renped and fed than when they are allowed to

graze at will on the range. 1In fact, Dr. Tamplin admitted on

pcge 1554 of the Transcript that it was absurd to assume

that cattle would stend at the boundarv fence and eat all day.
Witk respect to the assumpt.on that man drinks

2,200 milliliters of water each Gay, D-. Tamplin has

similarly misinterpreted the application of concentration
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limits with respect to calculations used with average man.
Actually the ;varage man is assumed to drink 1,200 milliliters
cf water, and the other 1,000 milliliters of water in his
average daily diet comes from the food.

CHAIRMAN SKALLIZTJP: Could vou convert that into
commorn lancuage cf pints?

THE WITNESE: Well, a liter ir roughly a quart,
slichtly more than a quart, cne and si:-hundredths quart.

S¢ what we are saying is tﬂat & man drinks prebably about a
guarct and & pint of water each dey, five pints of vater, some-
plece in there. Z2nd then there is anothzr quart of iater

that you get with your mashad potatos cr beef steak, whatever
you happen to be eeting, or gravy.

The total for the average irdividual being then
slightly over two gquarts. With fish exposed to one day's
maximum permissible concentration of cesiur in water,

Dr., Tamplin also assumed that these fish reached their maximum
cerncentratizsn instantanecusly.

Again this is biclogically urnrealistic, because
we kncw fish ahve to diogest their fccd ard this is a funetion
of temperature and it can go from maybe eight to twelve hours
on up to three or four days. Dr, Tamplirn '>s used these
mathematical descriptions to calculate estimated doses.

On pace 1551 of the Transcrint, he says that there

is little discrepancy between the results of his methods and
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results obtained by other methods. Artually his results
yield doses that are high by a factor c¢f 50 to 100 or even more
for adults. lor a 75-pound child, they ar; in even greater
er-or, becaize he simply doubles the dose that a child would
ge- which is not correct.

‘le naglects imnportant bioclosical factors with
respect to children. They have a higher metabolic rate, the
volume of air they breath iz less, and also the velume of
wazer consumned is less, But actually tne quanztity of food
they eat, I guess most of you know, is considered equal teo
that consumed Ly the averase man,

Ve are talking cbout a 75-pcund child in this
particelar case. PBecause of Dr. TAmplin's unrealistic or
ervonecus assumptions with respect to the biological and
ecological processes, his dose estimates are not valid.

2Y !IR. ENGELHXRDT:

0 Dr. lelson, in vour testimory you indicated that
Dr. Tamplin has used mathematical descriptions to calculate
estimated dosés. Then you say that hic results vield doses
that are high bty factore of 50 to 1C) or more for adults and
gsimilar hichs for others.

Would you explain a little rore specifically what
the besis ig for that pertcicular stazenent?

A Yell, we have calc lated cdoses using similar

mathaematical descriptions of the procerses which occur ir the

S —
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environment ané in these descriptions we calculated doses
as dié Dr., Tamplin that were one percent to two percent of

sse that he obzerved. 2And I think this is the basis for

our comnents there.
MR, ENCCLHARDT: Mr. Chairmen, that completes
Cr. Nelscn's direct testimony.
!
D2. TIRDAN: Dr, lelson, haie these calculations ;
%
that vou have done bezen purblished somev here? i
{
i
™'E WITKEES: No, they have not. Ve do have !

calculations evailable if you wish to ook at them in tabular

girect comparison of Dr. Tampiin'‘s deoses and the

(A7

we calculate

0

*IR., CUNCLLHARDT: Mr, Chairmen, Dr. Nelson in

coenjuncticn with some of his associates at Oak Ridge liational

Lezboratory has rrepered a decument which is called "Cempariscon

£ N~ m Ted e 1 PN O | " " gt
of Doses Destimated by Dr. Tamplin's lie:hods

and the Oak i
|
|
|

Ridge Nationzl laboratory From Releases of !aximum Permissible

orne of Cesium=137 in Air and later.”

Cencentrati

It may be helpful to offer «iiis document for

I vould, howevery

identificaticon and then cffesr it in cvi.dence,

distribute this proposed exhibit and have Dr. lelson

znd then we can consider further

procesding.
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EY MR, ENGELEARDT:

Q Dr. Nelson, would you explain the significance =--
first of all let me ask you, did you prepare this for the
purpeses of our identification?

I'R., ENGELHARDT: Mr., Chairman, I would like to have
this chart vhich has just been distribnuted identified as
Staff Exhikit 7.

{The document refarred to was

marked Staff Exhibit No, 7 for

identif.cation.)
J¥ MR. ENC” _ _ kD73
Q Dr. lelson, would you tell ne whether you have

prapared this document which we have identified as Staff

hibit 7?

A Y28, I prepared this document.
(, Vlould you identify the docurent by again reading

>
+3

his is a comparison of doses estimared by
Tamplin's method and the O2k Ridge Xational Laboratory from
releascs of maximum permissible concentrations of cesium-137

to eir and water.

0 Carn you tell us how thig chart or this exhibit
Wae prepared?
b3 Well, people in the Ecological Sciences Uivision

at Oak Ridge lational Laboratory have bLeen developing
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mathematical descriptions of ecological systems for a long
pericd of time. The general idea behind these approaches is to
permit us to e2stimate expccures of poptlations, both wild
animal populatiops and human populatiors, tec radionuclides

in the environment.

The particular mathematical description that I
used here in conjunction with two cf my colleagues at Oak
Ridge National Laboratory, Dr. €. V. Keve ané Ray Eooth las
grown out cf a need to predict doser or to estimate dsses in
connection - with nuclear events. This iz the same reeson that
Or. Tamplin has developed hig mathematical descriptions of

ecological svetams.

S

I ——
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Dr. Nelson, could you now explain this document

which was identified as Staff Exhibit 7 so that the Board
and the parties may understand what this chart is intended

to coavey?

A Well, Dr. Tamplin used three sources, milk, water

fish, wnich we have up there. And le has also put irn

certain assuxsptions with respect to the:e sources,

Incidentally there is an errcr in the tra-script

on page 154S, line 5, in ccnnection withk Dr. Tamplin's

testirony. it says €2 nmicrocuries per square meter and it

4y weans 0.82 microcuries per square meter. This is in
leulztion, the depcsition of cesium 137.

OR. JORDAN: How do vou know tihat thet is an

errcr on DOr. Tamplin's part?

TRESS: Decauve his parer on the deposgition

ef mannace racioactivity in the environrent, which he
guocted Irom at the liearings, contains We 0.82. It is
the reculacion of manmade radiation in the biosphere by

Axthur R. Taaplin.

DR. JORDAN: Was that put into evidence?
THE WITNESS: No, it was not.

SR. JORDAN: And it might ce the cne that is in

L4 |

THD WITNEESS: Wo, I comn't thinl so, because at

same time we found one other error irn this transcript
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where he had used cne-thousandth for a concentration factor

for fish and it appeared in the transcript as 1,000,
i1ISS EVANS: I micht add we roted the same mistake
aboit the concentration of cesium in fich flesh.

MR. ENGELHARDT: Mr. Chairmar, I think it should
b2 ncted that therxe has beer no cpporturity for witnesses
to cfier ary corrections to the tramscript as yet and it
ray very well Le that as Dr. lielson has irdicated in these
two areas cthat there has been an error in the transcription
presented in tlie record,

CEAIFRIIAN SKALLERUP: The Boaxd will go off the
racord.

(Discussion off the record.)

FAIPMAN SKALLERUP: Back on the record.

Fr. Engelhardt, we had a discuzsion regarding
this AEC Staff Exhibit No. 7 andéd Dr. Wirters would like to
makc a comment with respect to it, ard then after that Lr.
Jordan has & nurber of observations that he would like to
rake with respect to it.

DOR. WINTERS: I would like to clarify the origin
of this documant and the rerresentations that it represents
the Oak Ridge National Laboratozxv.

coes it indeced represent the Otk Ridge National
Laboratory's position? Or are these positions of individuals

of that organization?

———— . —— — . A P e O

MO

D U ———
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: THE WITNESS: This work will ippear in official

ank Ridge National Laboratory documents. The work on which

jthis is based will asppear in the docunencs.

'

i That is different.

, What is this purpcrting to se:z forth then?
THE WITNRESS: Well, what this is is anothex

ma:bematxcal description which we feel is: more realisticz.

—

It reprezants a dynamic approach to the study of radicnuclide

|

movements thr n the food chain. Vherexs Dr. Tamplin's

} DR. WINTERS:
!
i
i
| -~
i
1
!

The net result being tha% in his model you hiave
peak contamination, or his mathematical description, vou
have peak contamination initially,

with a gradual dcecling

in radiocctivity chrough time.

n
P
2

is a gracual build up and when you integrate the arfas under

.
the curves, you differences ir

see large the dose tc crganisms

anda to man.
DR. JORDAN: Dr. Winters concern hcowever was

culation was represented as an LIVL

would probably be fairer to repre-

 sent this as a lielson-Raye-SBcoth documernt.

| Would you be willing to sco change the descripticn?

- e —

In the nodel developed by Ors. Kaye and Ecotih:, there

— — . o————. v— .
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THE WITNESS: We could, yes.

MR. ENGELHARDT: 1 think, Dr. Jordan, that in our
description cﬁ tiie racord earlier of this document that it
was clear that Dr. Nelson and the other two hzd dene

the work with regard to this chart. We can easily delete

from this identified exhibit the term “Cok Ricge Hational

-

in develcpinmg this nodel.

P —

Now <hen ==

- - . ST e B

Cl':u.LR'LAN A sl WY 3 x"ell v T ; dO thilt -

n

D T———

lihat do you sctrike and what do you insert?
MR. ENGELNARDT: Mr. Chairner, I think the matter

can be rezolved by just striking out *he words "And the

Oak Nidge Naticnal Laboratory"™ and then we have a comparison

~ 4

of doses estimated by Tamplin‘s method from releases of

maximum permissible concentrations. And the compariccn
would be with the wrk of Dr. Nelson and sis asscciatae.
I was not proposing v insers anything, but to

have the witness sporsor this exhibit as his own work.

CH ZRMAN SKALLERUP: T am having difficulty

with the word “conparisen” if there ic n>tiing to coupare

it with.

CR. WINTERS: And lines 12 ani 15.

S ———

CHAIRNAN SHKALLERUP: Where it says "ORNL."

e ——

Laboratoryv™ and identify it =28 Dr. Nelscn's, &s he particinatad
¥ Y

)
1

3

O,
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MR. ENGELHARDT: Mr. Chairman, we may revise it

the Nelson model.

CHAIRMAN SXALLERUP: And likeswise on lines 12 and

i

15

16

17

18

i9

20

21

22

2%

e

|

¥R. ERGELEARDT: Likewise on 12 and 15, we would

gtrike "ORNL" and insert "Witness lleison.”

DR. JORDAN: I know I am anticipating a little
bit what is coming, but on the cother hand under the assumpticas
bere, it is cne day exposure?

THE WITNESS: Tamplin specified the cne day exposure,
that is right.

DR. JORDAN: Sc thereiore --

THE WITNESS: But he also multiplied by 365 to cget
an annual exposure. Just directly. i

2R COFDAM: I zee, 2Znd you claim that the ==

THE WITKESS: 1I say that thi: is wrong. !

DR. JORDAN: Okay.

Now then this me:ns that we vill have to understand
how you get from one step to the next and I am 2 little deubtfu;
that we will be able to do this on just hearing you testify.

I am wondering if therefore &« submicted sample
calculation wouldn't be mora effective.

THLC WITNESES: COr supporting cocumentation.

DR. JORDAN: Cr supporting documentation wouldn't
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S~

i S. more 2ffective than just testimony as to how you get from
cne place to the next.

-MR..SNGELHARDT: tr. Chairmar, to expedite this
matter, could we deler on fuarther concicderation of this
5 | exhibit to permit Dr. Nelson to work out this explanatiorn in
¢ || @ form that will be usable ard unders:ardable for the

7 || Tecord?

! ) licanwhile this Staff Exhibit 7 has been offered
A 9 {| for identification purposes only, not as an exhibit, and
0 | i; will remain in that statuc, that limke status, until we
2 11 have an cpporcuniiy o present soms furthair back-up material

with zespect Lc its contents, at which tinme we will offer

that and further discuss that matter.

14 | CHAIRMAN SKALLERUP: Very gocd.
15 MR. EUGELIARDT: Dr. Nelson tren has compleked hiw

16 rebuatial at thig sgtage. I think we are ready to call our

give a summary of your educational and professional gualifi-

; 17 e .
i %z would like to call 2s the naxt Staff witness
- Mrs. Edythalena Towpkins.
XXXX 20 | LIRECT EXAMINATION
|
r o BY MR. ENGELHARDT:
22 ﬁ Q Hts. Tompkins, would you stat: your name and address?
28 3 A Edythalena Yompkins, Beihesds, Maryland.
24 W Q Would you please state your present position and
;
1

e Tae——

T ———

e —— - ———— ————— -
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Well, as of last week I was transferred to the

“al Frotection Agency where I am the senior radiation

Envozrnios:

: epidemii. 7/ 5% in tha Division of Reseaxch,lnadiation Cifice.
received an A.B. degree in biochemistry in 19239

: at Stan” Uaiversity, California. I then did a year's

| _

!tgraduat. <k in organic chamistry, folliowed by two years as
a razseavc.. zssistant in the Department c¢f Biochemistry.

I

: Sov the next 10 years I was occupied full time as

H

| a mocher.

§ lhen 1 returned tc graduate school and hiad two

! years worii ct the Department of Statistics at Stanforad
University irn hiosta*istics, and since that time I have been
working in radiation epidemiology.

The firct five yaears were spent at the Stanford

i Undvergity tadical School, where I was invelved ia a
study of cnildren who had died «f acute leukemiz, as
conpared %o children wihe had not, in which we were trying ‘o
determine vhat factors in the histéty oy the chilidren with

3 leukemia wmight be associated with the discase.

’ We then moved to Washington and for the past

.!nine years I have been with the Bureau of Radiological

f

E Health.

! lly continuing primary respons’ bility has been as

the project director of a large scale study of persons who
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éwern treated for hyperthyroidism with the radioisotope 131-I.
iwu have 22,700 of them under study and we are comparing the
tléng-tezm effects in these patients witk some 14,000 patients
who were treated by othier means for the same disease.

In addition for the past two years I have Lzen
chief cf the Genetic Study Section in tre Epdemiclogy Branch
of the Buresu.

Q Mrs., Tompkins, at page 1234 c¢f the transcrint

this Board took official notice of Appercix 2, titled

)

"Evaluation of the Possibla Causal Relaticnship between
Fallout Depcsition of Stren+tium 90 on Infant and Fetal

Hortality Tre=nds,"™ ia Volume 2 of the Joint Committee on

Atomic Pnergy hearings on the effects of producing electric
power.

~re vou the author of this report identified in
! Appandix 2?
A Yes, I am, in assceciatiorn with Morton Brown, a

colleague of mine.

Q Mrs. Tomphins, I weuld like to show you & copy
tof a document wnich is published by the United States

I

!Department of liezlth, Lducation, and Welfare, Public liealth

| . . :
’Service, Concumer Protection and Envirornental Health Service.
i

It ie identified ar decument DBL-69-2 ard is ertitled

!

}
““Evaluaticn ¢f a Pocsible Causal Relatiorship between Fallout
'

— e




s

n
¥

Hy

n

i2

13

14

15

17

22

24

|

1824

Is this document which I am showing you now
identical to that which.is centained in Appendix 2 of the
Joint Committee hearings?

A Yes, it is.

Q 2nd you are the senior author, as you described,
of this document also?

A Yes.

Q hLrs. Tompkins, could you tel) the Board why this
Particular repor:t was prepared?

A In the sumnmar

O

£ 1969 Dr, S

o

ernglass, Dr. Lrnest
ternglass, sent to the Secretary of HIW, Secretary Finch,
& cepy of all of nis papers and preseatations which he had
Lade up to that time on infant mortality trends.

As is usual when such a thing comes into a
Secretary, i: is referred down to the progran level for
evaluation. In this case a task force was formed consisting
of pecple from the Dureau of Radivlogical Hlealth, the Hational
Cancer Institute, the Waticnal Office of Health Statistics,
to preopare a report to return to the Secretexy evaluating

these documents.
1 was assigned the primary responsibility of
prepari.g tle report, doing the analyses, and lir. Brown, my

aéssiciate, prspared certain of the anzlys=2s, and then when

i@ report was in draft phase, it went bock to all of the
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g
; members of the task force for review and when it was in its
,
3#§3;’ é\fina; form it was then returned to the fecretary.
: ;E% 3 Q ¥ould you please summarize tle content of this
4" 4 i report? g
5 A I would like to refer to the report at certain
8 || points in the summary. I think the Eoai<d menbers --
7 MR. ENGELHARDT: As a point ¢ information for
B the Board, the StaZff will ac the conclsu.on of this summary
H
9 ! offer this <ocument as a Staff exhibit. DBut we would like
10 ! to have the witness summarize the content for the benefi:
: : n of thcse who may be actending this hearing primarily. The é
e !
 %i 12 report we are suunarizing is idantical “o the report !
‘¥%§ 1 || distributed to the Doard and parties at yesterday's session
w'ggéi' 14 of the hearing.
L 15 ; THE WITHZIS5: When we looked at the documents
16 f which Lr. Stemclass had submitted we fouad that in each
17 of thew he stated that his research had >roven a causal i
e 18 ” relationship between the deposition of )0 strontiun from l
18 fallcut Jdue to atomic weapons testing, .a:d the decrease in i
20 the rate of downward trend of infant ani fetal mortality. ;
el 21 He also stated that his hypothesis was thet the slower
22 || rate of decline was caused by an excess of deaths that |
'd‘ 23 resuited from genetic damage due to the incorporation of
24 20 strcntium into the genetic naterial »{ the parents ;
@ " .zs before the child was conceived. '
‘ |

Now the only data given in aay of these documents
- 4 g Y
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was in the form of graphs. S € necéssity we were limited
to analysis of these graphs. And we fou:d that in one paper,
tle evidence for low level radiation effacts on the human
embryo and fetus which was printed in th2 proceedings of the
Hanford Sympcsium on the Radiation Biclogy of the Fetal and
Juvenile Mammal, !fay 5-8, 1269, containe: a graphic
presantcticon which was included in the ocha2r papers.

e, therefore, lirited ocu:r anslyses to this paper
witich seemed to contain everything that vas in the other
documerts.

how, the evidence which he prasented was c¢.vided

s & - N A—— = phgn = oy -~
into thrce areas, le

mia, childhood leukemia, I should

5
m

say, fetal mortality, and infant mortality.
I will discuss these in these thiree arecas, the

evidence, an’ simply give examples of th:z kinds of prcblems

iwe ifelt werc i:;herent in the dzta.

.11 0of the leukenmia data is bzsed on numbers of
cases. The primary dJdata is various plctz of distributicn

by time, by age, and so forth, of 55 cases of acute child-

hood leukenia, I chould sav 55 deaths ¢f acut

-

childhood

1
b

leakenia in the vears '52 to '62 in children age zero through

13 in the Trov-Albany area of Wew York. These .children

- - .

wera alleged o have dield as a result of the exposure to

the rain lallout debris in April of '32 in this area. And

it was stated thaet there was an increase in the rate of

' leukemia fellowing the rain fallout.

AT —— U ——-
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liow all of this data was presented independent of

the underlying population at risk. And it is almost impossible

to look at cases over a time period and cdatermine that there

is an increese in rate of cdeath.

for example, if you observe iaven cases per hundred

thousand in 1950 and --
Excuse me, I gave it to you a5 a rate.
If you observe seven cases i 1950 and if you

obszrve 14 cases in 196G, the rate has no: doublad if the

population from which these children caie has doubled. Seven

per 100,000 children is exactly the came rate as 14 childézen,

lle th.s '
-

alone ls vary misleading, adn very diff.cult <2 interpret.

per 200,000 children. So that .coking at cases

“n addition, when you talk ascit 55 cases divided
ovexr 10 years, you are talking about an average of 5.5 cases
per year,

#ith spall rates of this kind, with small numbers,
wehid very large errors, statistical errore, on what the
true rate rcally is.

Consequently, tc make any staitement about chances
fron year to vear is'virtually impossible.

To get arcund this prodlem ¢ the small numbers,

r. Sternglass then went con and looked a: all of the deaths
from acute childhood leukemia in the Stute of Nlew York. Of
course with a much larcer population he hid many more cases.

I vould like to refer to figure 5 on page 8 -~

SIS —
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MR. ENGELHARDT: Mr. Chairman, at this juncture
siﬁce reference is being made to this report specifically,
we wouid like to have this report previnusly identified
to be identified now as Staff exhibit 8. just for identifi-
cation. |
CHAIRMAN SKALLENUP: It is 0 ordered.
(The document referred to us
marked ¢tzff Exhihit & for
identificetion.)
THE WITNESS: Dr., Sternglass went on and said
t%e fall-out in New York which of course was from otaer “han
the Troy rain-out, had causaed an increase in rish of leukemia
in the whole state of New York.

In this plot which is somewhat cornfusing you will notice
there are three different distributions, all on the same
scale, I should say, and all again by numters of leukemia casaes,
not by rates.

The top group is the <otal number «f leukemias in the
age group zerc threough 14, with the base line at approximately
153 whicih he said was the average number of deaths in the
yoars 195C to 1954 in New York, stating that this was the
time before the effect of the fall- out could be seen in
ieukemia,

The next distribution down on the 7raph is a break-out

of the children 5 to 14, through 14 years of age, and the
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!
lbottom group are the zero to 1 year olds.

e also has entered the dates of various testing programs,

both at the Nevada test site, the USSR, US and UK large tests,
and if you rnotice there is an off-set from the time of the
tests goinyg over five years, approximate'y five years, in
which he states it takes five vears fron the time of the fall-
cut for its zifect tc be seen in leukemic.

I think ifA this plot the problems v th working with cases
aler is quits evident. PFor example, tle maximum number of
cases which he shows in any year is 239 cases in the State cof
New York. 2and yet the rpopulation at rici between 1250
ané 15€0 -- that is children zerg throuch 15 years of age --
has incrcased in New York State in that pericd of time Dby
38 percent.

So if you take a simple 38'percen1 ¢f his averace ~f

153, you would expect to see 206 cases ¢f laukemia, which is

n

about what they did see, 209 cases.

Sc there is no evidence here for z.y increase in
leukemia in the New York area in this period of time.

I would like to just oriefly read one paragraph which
was our summary conclusion on the leukem.a data.

"The dangers in ,9stulating the e:.stence of an
association based cn compa.isons of rumber of cases observed
over the period of time is well recogniied by epidemologists.

Unless the cases can be related to a base population, from
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=y ‘ which the cases were derived, and comperisons then made of
& 40 2!
St S , the observed rates, or unless the base population has
ik e 3 : : .
s remained scatic, no trends of change over time,can even be
®
- | &ssumad.
g i
: ’ q "Even if such a trend could be denonstrated, an increase
¢ | in an exposed populaticn” -~ and I say r:nosed in quotes =--
$
i
7 i "without & different pattern in a 'no-e:rosed’ population
3 | : e
fall siiort of even demonstrating an asscciation let alone
9 a causal relationship.”
10 i tow the fetal and infant mortality cata. He used cne
= {
’ -
i ] methodolgy in all of the analyses. We «.vided our evaluation
- f
TR 2 | of this deta into two parte, one the methodology jtself, and
bk 8 4.,&“_}.1..”? -
Qg{ i 3 two, ignorirg our criticisms of the metlodology and accepting
Wiy R4,
i 14 :
€ S hie methodology, we looked at the comple teness and the
3‘ " . ‘
8 cersistency of the data in support of hi: hypothesis.
18 n Now the methodology whicsh he used _s the follicwing:
V7 || He assumas that & logarithmic transform: -ion of the infant
18 il or fetal mecrtality observed rates from 935 to 1950 is
19 linear. 2And if you extend this line %h!s is what we would
20 have eupected tc se2 for the next 1€ or .7 years if fall-out
-
< 21 had nct been arcund.
a2 ” We have piotted in Figure € on pace 9 the logarithmic
23 || ‘ransformation of the infant mortality rates and the fetal
R4 mortality rates for the United States from 1622 through 19866.
~<§! 2% Excuse me, the fetal wortality through .66, and infant

DS —

S ——

——————— - = ———
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*1nportant1y these reporting requiréments Lhavechanged within
states over tlie period of time which zre used.
For example, you will see on this piot of Figure 6 that

there is 2 brezk, there are two lires for fetal mortallity.

v

The top one is &ll gestations, meaning 21l periods which were

{

’.J
W
[V}
<
4
3
i -
(%)
L
"
o
W

reported. That is not even reported after

|

H

1

i National Of{ice of Vital Statistics changed their rsquirament
|

and they nov report feial mortality o cestations of 20

it 8 Iar as ve can tell Dr. Sterngicss used a cruss-over
il
L

} Fou - a3 £ mte o e ab % —— . i e a5 ok - S P
ILIom the lins ¢l all gestations to grt the Gata that he nesded
4
, .
"

£ A - - y - - de 4 e Q sl o i - 3 - -
L=OF the .Cowef gestation pericds. These zre two different
|
1]

‘reoortl.c sascs.

13< S E 3 &) P = : ~

l With tnesa2 problems with fetal mortzlity, the base
 }
z

!;1-,-‘--* !."r":'w." Tiami Tarea Ty navs r.ooerted P oamvroyy vyl Y e paem

i o 3 siatail sl LlibG el Y w2 J.dwrl-b«‘ -an =Y 4r1’ ;Jd-).‘-u saon

P Shiis Faadea Y mymanidss < 4-5p awhld s Yaer T - - 3 E£L3 ~ e VP Lem

|of the fetal mertality ratics by toe Nat:icnal Office of Vieal

: . o | 3 A EII L N - - . -~ n oy daw PO -
fStatistics, all of the conclusions are s-mewvhat susract, shall

wa say.

But I would like to .cok at one figure as an example
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H
i
imaethodology.

il
i
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For exampie, I would like t- ref;r you to ficure

‘nine on page 13, That i3 a reproducti-n of the figure

“4 34 ~ o p 3 " : - 1 r
: 3 /! presentad by Dr. Sternglass in his papar, and we us2d tne i
g l i
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-GE’ 4 || %alleyz to preparve theee craphs. Thig slo: sghewe faeal {
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in the very eerly 50's, not in '56 to '37 as you would loock

at the plot of Dr. Sternglass with his 2ysball line.

The inrfant moctality data is quite comzata and

does nct have the problems inherent in tha fetal mortality data

A1l of the data which Dr. Starmecl

<]

so pr:iz:nted are plots
conpering his cailculated excess deaths. 2and to aveid having

to say this every tine, wvhenever I sav :xcess deaths,

i on - 3 - 4 - b o ' : R
Chls 12 Dr. Sternglass' cziculation of at 1f the nortalisy
vz e rpmeydv T wy gty » Pho wmme Y ders t"'“ ° i e 2
e NS nDE&EC oneilhued on o8 salls Jinhe Cy nad rceen C’Oa.!‘.g
- A L - 4\ -y - b P | . TN - : S = y e T I
S, S&en aovw many more children woull bz 3live,is actually ¢
¥ay you wou.d say ic.

UL TLS8a3 &Xe 00 €XCE38 C2zuhiz, these are sxcess

ovar his projected line., I den't want o have to qualify

this "excess" every time I use it. All of his data is a

o

1

comparison of these arcsess deaths versus wvarisus distvi-

' g i : :
RICICHRE OL sStrantiun=22 in tea

&

¢ in milk, depositeé and so
forth.

tfow the Iirst lata, figuzrs 17, page 20, in which
ha is comparing the excsss ceaths for ti2 State of Missouri
-~ fAata acainst the da::z of strontium-50
in teech. Trese are ir decidious sewon? molars of children,

> ] . » »
-~ SO oY oo de b e Y P & .. - o L
- e U . SOCNG ¢ & oy Sv. I.O..f.a S-Z.‘.« C'.Z'.g :.n

If you look at this plot, it dces appear to

show there is & close corrslation betwe:n the rise in his

L

R i A
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excess infant mertality and *he strontium-SC in teech.
Bowoﬁct, I would like to point ocut tha: :ﬁc 1951 point of
excess sesms tc have been ignored in ti2 lina »f his trend
line cf the excess.

Anéd unfortunatzly Dr. Sternjylass also sszams
toe have made a fairly simple arithmoti: srror in that he

ciiangad his basaeline, he calculated, h: got tha2 slope of

)

wante

¢

Wis projectad line by extending frem 5). BRBu: then h:

2
)

-
-

. * .2 - T e -, : 5 - ¢ S - - o
Or tus line and recalculating all of h.3 excesse

W

%

subtracted the percentage of 1947 from 2ls percentezges o

1550 &né subeaquent years. And his pe:cantages are a ratio.

If they are based on different dencminizors, yvou cannot
subtract or add them ard have any m2an.nyful term.

Ve redid chis data intendin: %0 co=rect the
arithmatic error, but wve z2lzo %ound thit St. Louis infant
rertality over tiese years was not the s3zae as the Si ¢ of
Migsouri. As all of these teeth pat baeon cellected in the

St. Louls netropolitan area, we folt t.at the St. Louis

fa

data, if his hypothesis wvas true, siould fFit the sitrontium-

-
-

9C¢ cven batter than the Missouri data.

[ “ SR MY < £ o o e e & - - - .
S0 ws di -2 Anfant mor<il tv excesses, using

ais modal and hir methods, for the St. Louis City-County

arca, an* " - plotted this againet the z:rontium=-90 in

teeth.

¢y D2 Sinply

B R ———

.o st
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Now, as the infant mortalicv data was only

r
a : .
% | available from 1942 on, we also did the Missouri data using
5% * | 1942 to 1950 as the baseline rather than 1935 to 1950
-Gi' ‘ If the hypethesis is correct, that past predicts t
5 | future, it should not mattar what yzars you use for this
€ baseline. 7And in fact the closer tie Detter. So that the '42

7 to "I0 should not change tae projecti.on.

e NE———

8 ! i told you this was a verv sensitive indicator.
9 If you will look at figure 12 on page 21, the line with
0 i the circles in it is the Missouri 2XC338 dearas calcu~
- i
13 ﬁ lated by Dr. Sternglass bzsed en the y:2ars '42 to '5¢ projected
, i2 ? line. And you will see %hat it is vers, very iiZferent from
Cs'i 2 that on a "35 to 'S) base.
2
e 14 There seems to be little explanation for the
[ : :
15 | St. Louis City-County mortality as compared to the sﬁ:antiumusof
16 data. You will rotice as =h stroentiun is increasin: ;
' 17 f his eucess ieaths go down bhelow Zaro. And then they increass ;
' i
% | vary rapidly and then thay plateau cut szgain irderendent of ‘
19 the ecven, @meceth increasse of Strontium,
20 . Perhaps the plet which appears in everv naper
2! which Dr. Sternglass perheps gives, it is the one pliot
> 22 ; which zppeared in zll of the papers whish Dr. Sterangliass
<:> :355 presented to the Secretary, the Lape ¢f Lhe United Stazes,
“ |
24 % SWO maps, cne in 1946 and ome in 155S. This plot is ficure
é%b 25 | 24 on page 28, D=, Sternglass states, and I quote, "The

e

o
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three to five-year delay in the peak o infant mortality

vhich suggests the cenetic rather thar o direct somatic
€ffaect is best shown in the changes o! the ratas of

mortality in the Southarn, downwind stutas following the first

atomic weapons test in Alamogerde, Nev lexico in July, 1954."

Now to explain this plot for 2 monent, Dr.

Sternglase culculated his excese, and Fecause he |

|
wag Jooking for the affect of Alemngor<ic testing, he used f
the haselinzs 1233 o 1945, which of cCurse 13 parfectly

LICrEr,
& stopped Nis nrojections z¢ 1545, but he only

2 T oy & - o 34 - 2T 39 miern
€8 /4.= projected linz, He then calsulazod

i

used 3iS4¢ o 194

state and he has plotted 1946 for all =f the states snd 1950

for all ¢f th catas.

]
L4}

(g

iaded states are thosz which show an eucess

S S S

ol more thon five percent. Now in his 1746 plot he shows
that Montana and Hlorth Dakota have an cicess ©f five percent --
I chouldn't say that -- morz than a 5 percent excess of deaths.

-

In the 1950 plot Montana anc Merth Dakota still

have this excess. But Texas, Arkansas, Louiziara, Mississippi,

|
alzbama, Georcia, South Carolira anc irth Carolina show the
827e, more than 5 percent excess. Do cvates that this is cue
to thue Za2t that the fallout fram Alancgordo went across

the southsrn part of the United States ornd the gradual builad

Up in the genetic material of the parents resulted five
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years lator in this excess in infant mortality across the

sonthexn state=.

If tnis hypothesis is truve, vou would expect to sse |

NURS—.

a very gradual build-up of excess infa: mortality in these

lewer states, with ncthing showing in <he first years and

|
!
ﬁ
|

i th2n gradual

-

ly builiding up to the plot wiaich he has shown in

P ¥ 1950.

b Wa calculated these excesses Ior all of the 43 ,

. | states plus the District of Columbiz f::r each vear f£rom :
|

i Ry - " . d |
3 W F 1646 through 1$5i. We found scme irtarecating things.
H h For sxample, in 1347 Arkansas and Louilana already showed

: 12 |  an excess of five percent or greater. 73ut Montana no longer !

S h“\“f"“:l‘ § i

Q. | a. :

ok, |

y: .'t‘&f;‘ = “ - - Q . ' g- $ ] - 4 L | » 4 |

3 ! in 1848, T=zxas, !MIesissippi and Zlabama 3oined ;
. |

o 1 2

the five percent or greater group, but:s did Wvoniae and ;

1%

i South Dakota. In 1942 Geurgia, South laroliga, Nors!
Czrolina pisged the five percent level. as did Virginia .

|
!
f
; and Vermont while South Cakota was rnc “cnger at S percent |

20

I

|

|

|

1

{

lli

e { any moxe :

i

i was again at the 5 percent level. Thu:, only the vear 1850
!

<f) €2 ©' shows ths distribution of etates wiih Larcent of excess
i
‘ {
& ' £3 I mortality of § purcent which Dr. Stemqglass ueed as the demon- |
| !
2‘ l ' e & & £ S T L S . 1 e
' § stration cf a2 three to five-year delay Irom the arrivel of |
)
v : 2% ; fallout to a five percent sxcess infa:: mortality.
l -
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No explanation other than radiation from
£a;lout is suggested by DPr. Sternglass for these excesses.
including even the ‘46 excesses in Mon:zna and Nerth
Dakota Tn order for the Sternglass hy’othasis cof the three

Lo fie~year delay effect %o stand unchillenged, some

»

sources of radioactive streutium in Moitana

- *

- e e B 2 = » K] s 2 s Sel By -
Dixots must ba identified in the vesars 1341

Scuth Dakota, livom.
Ve are unawzre of any such sources of strontciw
riod in time in these are:s.

a3 and we s&

with

o why Dr. Sternglass chan
te '40 to '45 in this particular
pldcniologiata wir 4id it.
did tha same thing exasctly using '35 &o '4%
statee for the periods of " 4 the rogults of thise

.

are shown ir

i
{

oS
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The sensitivity of the base liﬁe I think is well demon-
strated by this plot. For those of you who do not have the
plot, I would like to ztate that in 134€ chere were f£ive
states with an excess of five percent: U'ashirgton, Idaho,
Montana,lxorth Dalkota, and Taxas. And in 1550 the states

ianescta, aad

-
(» )
ry
¥
-
|9
o
~
O
(r
jol
=

vere J+tanh, iI4aho. Hontana,
Wisconsin.
If vou use tne'3S to 'A5 base

vites at ali.

v
o

crozs +he southers »art of the Urited

s}

The last picce of data which was ;resented was milk

0

gat- 2rd the crmparison of excesses with nilk.

Now the milk data which Dr. Sternisias3 used was
gathered by our Bureau in the so-called ullk nezwerk. There
wae 2 raw milk neiwork which started in ‘57 and '58 witn ten

1861 and 19€2 it coaverted cver to &

w
gv
1
(o N
t
b
T
=
i~
e

skaticn

reurized milk network and went tc 62 scaticsns.

.
w
2
P

Phis miik network was to monizor tae amcunt ef radio-

activity in the milk. The raw milk network was based on

-

sampling the milk at the producer. The pasteurized milk
necwork was hased on monitoring the milc zt the consumer

level, that ig, it wae taken from shelves in grocery stores.

Now there were nine stations whicr nad been continuously

A
-

tarted in 1957 However, analyses

', e
L

in the networ: since
reported in the Bureau Rad lHealth deta reports, which inci-

dentally Dr. Sternglass referenced as hls way of putting

— — o ————————
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idiffe:ent that the datca is not comparzb.

!
i

together the
specifically state that two states, Mi:rscuri and Georgia,

can nnot have the data put together. The milk sheds are so

Where, therefore

\2.

Dr. Sternglases got his data for those ewrly vears in Georgia

I don't kpow. But it iz praessnted.

averag2s. He tvook alli of the

state forxr & fous-year period aad

1842

raw milk network and the pisteurized milk networks,

’

then noved the average along. He did tills to try to get an
averaze deose show.ng ©o the parent Lefoi'e the infant mertality
to alldy for thie three to five-year dalay in the affect.

Now if you look at the plots cor pugs 31, figure 26,

this is the data presented by Dr. Sternqglass and indeed'some
of these states show a very close relat onship with the
uwoving infart mortality

, excess infant nortality and the

- Y
mlik.

moving four-year average in

Again, baing curicus, we worndered 2bout the three
stetes in the network which were not shown. And unfertunate
Dr. Ctarnvlicss made his sare arithmatic arror of subtracting

t:cce states

went pbeck and for
together the raw mi 'k network and the
the data. This
the correction

Now as tiiere are some differences with

the arithmatic error in the four states. Utalh, Illincis and

iy

is

of

New |

PR ———

- —

—— ——
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i York and Texas, which are valid, there zre still some reason-

ably close relationships. However, the three states which he

e

did not show, which are Chio, Californic and Washington, scem
to be quite different.

For example, Washington has one of the highest ~oncen-
trations of gtrontium 30 in the milk of any of tha states

we have continuous record ? né yet it has the low

e e gt ——— | ———— © ———

excess ianfant mcrtaliey of any of tha statl
comparison.

On the

|

! hichest ratec of excess infant mortslit:..

] -

" 4 s £
5C of any oo

’ In surmary and in the discussicn vve made the statement:
|

"Althouch all of the evidence which Dr. Sternglass has

'

presentec o support an association ketveen 90 strentiun
deprczition and a decrease in the rate ¢ <decline of

and fetal mortality in the United States has failed

up under careful scrutiny, the important implications

an aasocliation, if trye, warran:t some further invasti-

that although Dr. Sterngluss' data cculd be
that it was Incumwbent upon us te do anything
dc to try Lo sce if this ~3sociation was

indesd & vallid cre. We made the hypothesis that if the

changes in the infant and fetal mertality, the infant mortality,
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I should say, which we will limit ourselves to, were due to
| @ common factor, that is, fall-out of strontium %0 in par-
| #iculzar, then you would expact to see certain thinge occurring
simaltaneously.
‘

For example, you would expect to s:ze the neo=-natal and
the post-neo-natal mortality rates changing at the same
timz., In those states which have large crough non-white
populations to be reported separately, you could 2lso hypctho=-
size that thc non-whites and the whites should change at tha

same time.

In othzsr wcorda, vhat wve were doing was trvine to cut the

pepulations within stztes into different croups to see if

they were bchaving comonly.

However, we realized chat the mair entry of strontium
20 in%o the human is via milk, and we fel: that it was
perlectly possible that the socio-econonic status of the non-
whites could mean that they got'a lowz2r level of milk and
therefore thay might change at a later period of time.

These analyses wer2 primarily done L7 Mr, Brown, my
co-author, but the table and the resuit: of thesa analvses

are shown on page 25.

Looking at the neo-natal and post-neo-natal data,

' those entries with daszhes 11 them indic: te that there was
Eeit\er no change in the period from 192% through 1967 in the
‘itrend of infant mortality dsaths, or thet there were multiple

changes.

—— e ———— <t i >

. -2 ——————
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DR. JORDAN: Cculd you explain to me neo-natal

and post-neo-natal?
THE WITNESS: Sure. Tnfant mortality are the
number cf deaths which cccur within the first year. Neo-
natal is within the first 28 days; poct-i2o-natal is from
29 dave through 365 days.
Now althouch some cf the stater d.4 change then at the
same time nao-natal, post-neos-natal, so0@ of them changed
at quite cdiffersnc times, and in two stizas there was as much
as four years differance when maximum ciange in trend occurred.
These two states were Michigan and Scut: Carclina, in which
there wac a fcur-vear difference betwee: the nec-natal and
the post-neo-natal change.

It is interesting that they are just the opposite,

one was 49 in '53, the other is 53 in '12.

We alsoc looked at the white versus the noi-white popu-
laticn. Contrary to our hyvpothesis that the non-whites ﬁiqht
be later because of thelr lower consump:ion of milk, the
norn-whites -- I should say there are 26 states which have a
10 percent non-white populetion and the-2fore their scactistics
are repcrted separately. Of these 26, in 14 states the
noa-whites preceded the whites and in ¢1s state by as nuch as
Zive years, That state is Cklahomz in which the change in
trend occurred in 1945 in the non-white population and did

not occur until 1951 in the white population.
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As a final effort to check out this hypothesis,

we did one more thing. It was stated that complete depos-~
ition of strontium 90 reccrds going bact from tha early fall-

out days cre available for 13 states.

Wie hypothosized that the accumulaicion of excess of

you accumulated these exXcassss bv years, should
sorrelate with the accummulation of strortium.

Por the 1o

Sternglass' methoc &nd the scrontium

as calculaced by Dr.
90. The sorrelation cosificient is miius zero point zero 185.

v would like to say that this is about as close ©o 2

po-relationship as you will ever get i1, a correlation co-
efficient. Zero indicates noue.
In surmary, our summary paragraph for this paper which

the Secretary says:

‘

;

vrhe rate of dacline of infant moctality in the

United Staves did chance around 1330.
wpris lowering of the rate of decsline has been &

concern of maay pecple workihg in the public health field.

vany careful studies have been made ardé no single factoer

nor group of factor: have been jdentified which explain this

change.

13 states we did the -aceuinulated excess deaths,

§

e ——
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.'pal inl ! E ) "TThile the hypothesis that this change is a result
. L]
44 Z l of 90 strontium deposition from fallout is an interesting one,
: 3 . the data presented do not appear to inclcate any relationehip
O L) " between the change in rate of decline «f infant mortality and
5 % the deposition of fallout in the United “tates.,"
€ 3 MR, ENGELHM.DT: Mr. Chairman, I would like to ask :
7 ? that the report which has been identified as Staff Exhibic £ ;
!
” a be admitted as ftaff Exhilic 8 in this proceeding. '
i
S ? CHZIRIAN SKALLERUP: TUould you please read back 4haté
10 '= ty. Engelhardt said? !
- 13 ‘ {The Reporter read the revord as reavested.) :
12 | CHATRIAN SKALLERUP: As evi:once? 5
’ )
Q : 13 | NR. ENGELMARDT: As evidence. :
o 14 CHAIRMAN SKALLERUP: It is ro crdered. ':
i
15 { (The document referred to,
: 15 i heratofore narred Staffl Ixhibit
i
7 % No. &€ fo- identificeation, was i
% receive:d 1n evidence.) |
XXXXX g DY ['R. ENGELHAPDT:
20 | 0 On page 12%6 of the Tranccript, Dr. Sternglass i
; 2: | has staced that he was the only one encaced in certain types
R
.GD 22 E cf epidemiclogic studies. Do you agree wita Dr. Sternclass’ g
O |
23 'i statement? ’
I 4
24 f P Ko. In addition cto the studies which we have made

there are two other studies which have aliready been published

e —

o —— e

-
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on the relationship of strontium-90 and infant mortality.
One is 90 strontium in infant mortality by Patricia Lindlop

and J. Rotblat of the Il'edical College cf St. Bartholemew's

liospital, London, whichk was published in "Nature," Volume 224, !

December 27, 1969.
Inother one, 50 strontium ir infant wortality in

Preventive

ry

Canada, bv

R. F., Shaw and A. P. Smith, [spartment ¢
Medicine and Pediatrics, Dolhauser niversity, Halifax,

Nova Scotia, which appeared in "Nature,” Volume 228, Novenber

~

These studies are bLased directly on the tvpes of

‘

analyses and stuvdies which Dr. In addi~-

Sternglice has done.

a———_e

tion, there are a great many other definitive epidemiology

studies ¢oing on and have been going or for some year in some

e -

cases in an effort to determine the lorc-term effects of
interrnally depcsited isotopes in the humcn bedy.
(9. lirs. Tompkins, one last questien with regard to

Do the reporis that you specifically identified

your resnonse.

A Sy ——

relate to the type of studies that Dr. Sternglass has per-
formed, or de¢ thev reach any similar ccnclusions as does
Dr. Sternglass in his studies?

7 I can read the finpal summary raragraph of the ;

. -

Lindlop-Rothlat raper. I should sav tre final sentence.
"In summary, none cf the evidence giver Ly Sternglass stands

up to objecrive analysis and we must ccncluée that there is
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no justification for lirking the bre:x in the dovnward trend
of the infant mortality curve with strontium fallout,"

Now, the Canadian paper uced Dr. Sternglass' method
and compared it with the findings in infan+ mortality in

Canada, 2nd their cenclusion, "The'strontium-90 in the

mortality rates in the various states, " which we call provinces

‘do not rise together., If anything, thay shew a slicht
neqative aesociation. The regression cozfficient is minus

c.81."

|
<
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MR. ENGELHARDT: That completes this witness'
tastimony.

CHAIPMAN SKALLERUP: Dr. Tenpkins, do you recall
wiether ths Canadians wace any studies which indiczted tha --
let ne first refer to figure 25. What hits me here is that
the Border States -~

<UE WITNESS: They do it by Provinces.

13

CIAIPMAN SXALLERUP: W%ae th:rs any geograghical
eimilarity with their southern provinc:s and cur northwestern
srates, as 1t wera?

THE WITNEZS: Review my georranhy for ma.,

DR. JORDAN: she wznts to kiow what the
provinces are. Alberta --

DE. WINTERS: Saskatchewzn, British Col: abia,

THE WITNESS: They have quite close depositions
©l strontium 90 in thosas +hrsa pPlaces (nd that is vhere their
e@xcessos are, intarestingly enough, xiche in the sanme nlace,
going up S to 25 parcent, vhareas in New Brunswick, for
exarmple, which hag the highest strontiin deposition, their
eXcesses run to minus S0 porcent. This is where I assume
he put 2ll of his da*a together fér all of the Provinces aad
than got the coirslation coefficient. It is interesting.

CHAIRVAN SELILERUP: Thank you,
CR. JORDAN: I had & ques=isca osr two. Ig there

any reason that you know of for expectiig a logarithmic,
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straight line logarithmic decrease in ‘nfant mortaiity?
THE WITNESS: There is every reason not to expect
it. You mean to be linear?

DR. JORDAN: Yes. In that ccnnection then can

you say what is the experience in other countries in this |
ta3pect, Scandinavia, Prance, anvthince like that? Have you

looked at that daia?

TEE WITNESS: Yes, I have lccked at every place

where I ccuild get strontium data arourc +h2 werld. We

compared thelr excesses calculated in ihis way. It ecompiately .
depende, of course, on the general developuent of the councry.
For example, as our infant mortality -- and in fact all of Zuro-s

and so forth has done it, it has flattanad out as it

gets lower aad lower and lower, =ven o1 a logarithmic plo=.

Japan, cn the cother hand, w:i=h interestingly
encugh has had probabl: the highest coicintration of
strontiun-90 anvwhzre, because of the wssian tests, is ¢oing
down much steeper than linearity, as tiz ccuntry has

Ceveloned since World 'ar II. And :his e prebablywnat

P ———

you ar2 seeing mors thananything else., 350 that the shapes of

these curves will chance very Cramatic:lly, depending on the

]
L )

developrent cf the country. This reflec:s alise the reporting,

(.

| of course. It is an cversimplification. aven for & short

W

pexiod of cvime co assume a semi-logurithnic transformation. |
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DR. JORDAN: Is linear?

THE WITNESS: Is linear, I am sorry.

DR. WINTERS: Mrs. Tompkins, if you go to this
g . ' 4 | figure 6 in this report on page 9, all ¢f the discussion tcday
: GL has been concerned in extrasolating thi: curve in a forward

direction.

Has anyone tried extrapolatircg this curve in a

.
e o + e > ——

!

8 | reversa direction back into the 1800s7?

[ i THE WITNESE: Yes, sir.
10 i DR. WINTERS: Lezause if yvou tike this curve |
- i
! J . . . . . i
31 | and extrapolate it backwards, it gets tc vhere nearly i
3 |
£ 12 jl everyLody would cie as an iafant. ?
;:—a,,'é;‘.. !
c’;;,g; 13 Ti{Z WINTESS: Tnat is right, ncne of us would be |
3 »
et 44 llhere, there is nc question about this. ‘
vl«
w i CHAIRIIAN SKALLERUP: What zorclusicns do you !
. ;
i 2L T, 1
% jdra& from thic? i
i :
g V7 i DR. WINTERS: There is somet!irg wrong with }
et jg | @%trapolations in elther dicection from data, i
{ H
’ e ’ S - 2 1 .
9 | THE WITNESS: 1In normal Naticnal Office Vital ‘
i {
20 ﬁStetht;cs analyses, Zor example, they vi.l take trend lines |
. 21 LOV&: five-year pariods, hecause the variarility within one |
| |

22 gye&r, comparing two vaers, side by side, can be very great.

9 i If you hoave a flu epidemic, for exanple. So they normall

use five-vear trend lines a3 2 measurcmen: of how are we

2
-

idoing in public nealth, you know, is the ceneral trend

©

{

B N ——

R~
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y down, is the general trend up. But it is a measurement of

what is happening today in a currently mcving situation and

not projecting at ail vhat is going to heppen tonmorrow or

what happened y«sterday.

In our own country, for example, lNew lexice is

coptinuing to gc down very rapidly, but it started out very

i hign.
DR, JORDAN: In 2ddition to the infant merctality
¢ gtudies for United States, Dr. STernglas: alsc reported on

3

infan: mortelity studies in the neighboxlcod cf Dresden

I an going to ask you, arn

sSemelne alse

(S 9
o

zeaz2tor, an roeu or

iddrees themselves to that gues tion?

going to

IIR. ENGELHARDT: sir. ‘e will Lave twe

Vams
185 '

witnesses wio have prepareda detailed recurds with regaxd to

M " A T fa wd1 1Y s . - 2 B = = Ve <
that naterial and Chey will be our next witnesses following
ixs. Tonprins.,

PR. JORDAN: Thank you.

CHAIRIAN SKALLERUP: Thank you. dre.

Tompking.,
We will break for lunch and recune at 2.

(Whereuvpon, at 12:39 p.m., t!': hearing was recessed,

&

to reconvene at 2:00 p.m., this same dav.)

- ——

SO S——

D e —
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AFTERNOON SESSION
(2:00 p.no)

CIATRMAN SKALLERUP: Will the hearing please come

; Q 4 ! to order.

i
”;‘ S d #ny further word from Mrs. Bleicher?
(3 NISS EVANS: No, I couldn't reach her.
7 ; lIR, ENCELHARDT: The Staff's next witness is
t g Dr. Bernd Kahn. ©Dr. ¥ahn hLas been swcrr this norring and is
9 l now under cath,
i i DIRECT EXAMINATICN
Py 1| BY liR. ENGELHZRDT:
: ” 0 Vlould you please state vour name and address?
‘gi;'_ 12 2 Bernd Kahn, Cincinnati, Ohio.
o 73
3&%?&?‘ 14 (¢ Viould you please state your present position and
G 15 give & summary of your educaticnal and professional qualifica-
16 | tions?
17 [ D I am with the Crange Eng:nearing Laboratory of
e L Radjclogical Engineers, Cffice of tie >Nvironment Protection
19 | Agency. I have a Ph.D. in chemistry, [ have been involved
20 | with studying radiocactivity in wvaste d.snosal of rudiocactivity,
. 21 ’ radiocactivity in fallout and radioactire effluents from
22 nuclear powver stations since 1951, fir:t at Oak Ridge
€ 23

' KRaticnal Labeoratorv, then with the Public liealth Service,
and for the last few weeks with the In'ironmental Frotection

G .
S

Agency.
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0 Dr. Kahn, are you the senicr author of a report
entitled "Radiclogical Surveillance Stucdiec at a Boiling Water
.
Muclear Power Peactor,"” idertified &s FV-DER 70-1, a Public
flealth Service publication, which has leen put into evidence
s | by the applicant as Applicant's Exhibit ro. 10?
6 ’ I show you 2 copy of that dccument.
7 A Yes.
e Q Is thic ronort used by Dr. fternglass as the
’ basis for his radiolegical exposure anzlysis rontained in a
10 pajer by Dr, Sternglacs entitled, "Infent l'ortality and
; " Nuciear Fower Generation,” dated October 18, 1970, vhich has
3 12 bean put inte evidence Ly Intervenor LIFY as their Exhilit
@ " % Ne. 2?
! .| A Yes.
. |
15 ? 0 Do vou agree with Dr. Sternclezss' snalvsis of your
18 4 data? |
17 A I have cértain differences with Dr. Sternolass'
18 l analysis of the data.
19 (o) would you explain those pleese?
20 A Yes, In brief, Dr. Sternjgless tries to show a
21 cennection between the radioactivity released from the stack
22 ! of the Lresder nuclear powasy station ard the increase in infant
O | | | |
23 N mort2lizy in the entire state of Illincie, an increase in
24 é infant mortzlitv data in certain countics near the station,
635 25 -between 19€4 and 1966, and in passing wentions I think some
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other things.

He uses data from our measurements and I think
triee to show three things with these 2ata. First, and mainly,
he refers to the external radiation dus to the radiocactive gas
dirmcharged frem the stack. In passing he mentions the inhala-
ticn effect of radicactive gases and alzc in passing mentiors
internal expusure due to radiation frow other radiocactive
sulstances, such as ‘he radicactive varcticles that are the
daughters of these radiocactive gazec,

Now in reipect to the effec: %fron these radiations,
vhich Lr. Dovie will discuse later, on~ hes “o consider tha*
there is a natural radiatios backgrourn:!, externzl radiation
beckground of approximatelv 90 millirer per yvear and one has
to put ahy external radiaticn from the gas in nerscective
relative to that.

Wlith regard to the inhalztim of radiocactive gases,
ore has nazturally occurring radon-222, which is always present,
and one has to put the radiation from +lie radiocactive oas from
Dresden in perspective to that,

Finally, with regard tc internal esxposure to
radiation from radioactivity particles and other radionuclides,
other than the radioactive noble cgascs. one has radionvelides

from fallout as z background relaztive to what comes out of

Dresden.
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Q

Dr. Kahn, are you the co-author of an article
entitled "A Critical Review of Infan: Yortality and Nuclear
Power Generation,® by L. J. Sternclass?
.3 Yes.
MR. TINGCLHARDY: May I have this repor: identified
as steff Exanibit 9,

{(The abov:~tentioned docunsnt was

marked St2ff Bxhibit No. 9 feor
idantificatcion.)
oY MR. ENGLEFANDT:
2 Viould you swwarize the con:zate of the rezrort

with reepect: €9 thz povriion of tha repors which vou authored?
A Yee. The main argument of Lr. Sternglase is that
the externzl radiation exposure is betrzan 114 and 340
M pex vear, which of covrse would Fre ensider
over tne nrturzl radistion background. e bases zhis on
measuremencs which we made over the pe:'.od of less thaa an
nour severzl timazs at the centerline ¢, ke plume of the cas
or baneath the plume of the gas emit“ed by Presden
Vo reported these values in tarme of micro-
roentcen per hour, and Dr, Sternglase sultiplies the hour
rusbers by the number of hours per ye:r of epproximataly
83017,

This is cienrly a mistake, :.noce the wind direction

ie, of course, varioble at Dreesden, as in most other places,

. ——

T P —

S T —
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and wind does not come sufficiently close to any one point
with sufficient freguency during the year to permit one

to multiply the instantaneous maxinuwn >lume dose by the
number of hours of the year. A more arropriate valuve would
be approximately 1/50th of t¢he numbar Jr., Starnglass uses.
This takes into account the fact that in 8 ducree wind is in
a: & degree sector at tha point of measarement duirng

158 shen we 414 this study, approximately 3 percent of the

weald show that at these locations, w.:hin one mile of

vesden, the valuss were between 2 and 7 millircentgan psr

Year,and at a cistance of approximatel- 12 miles from Dresden

the valuoe vas epproximately .4 millirocstgen per vesr rather

. L
than hir nunber

¢
a1}
2
»r’
11
a
o
o
.,
o
rr
m
[
w
L
o
l

; mi.lirocentisn per year,

5
h
G
0

3
e
f
o
0
e
e |
a4

would like =0 mzke, in view of
the fact that Dr. Staernclass points out: “hat a large
fracticn of the population in Illineis ic within a S0-mile
radius of the station, that rmost of th:.s population within
a 50~ mnile radius is more than 12 miles dis+ant. Chicago
is roughly 50 milaes from Dresden, ncrtleast of Dresden.

And at the location near Ch:cago, where most of
the population would be exposed, exterral radiaticn would

be considerably less than even 4/i10ths of a millircentgen
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per year, or would have been that in 1¢€¢ when we made the

that with regaré ¢»

the noble gases, the same thing applies in the Chicage arsa;

namaly, by the time the plume would re:

concantracion of the xenon, radioactive
would be considexably less than the 10¢

per cubiz aeter which is the natural

near Chicago. I use Arconne Nationael I:zb

The passing raference tc radionuclidas

We have mzde mesasuraments ar

calculations based on thes2 measurensn.
the radicactive iodins coming out ef tlca
radioactive yisium, somse of the cesiur~:

and strentium-33, cdaughters of ¢ e g

cagza the radiaztion is considerably less

- > . ST e N - %e “ -
the peecpls. It is considerably less €

nucleasr power staticns vary carefully,

every case that we have seen so far at

o
2233

ch Chicago,the

¥»aer one and

—— -
erypton

L

b 5 - ’
<0 400 picosuries
radon~222 lavel in air

oratorv Datz canera.

’

+“her than the ncbhle

)

o

hould not be msant
nuclices is signifi-
« we have punlished

of

oucht not cantinue
soming ot of

y gv gode
L8&8¢C 1N

poe

3ut at

Lresden, there has

ot~ ———
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not been any significant radiation expisure from these other

ridionuclides. Finally, as has alread; hHeen mentioned, I

baiieve , I tuink Dr. Sternglass ravers:3 wind directicns, his

' 4 li idea of the direction the wind was nloving at Dresden,
3 s ” in that the county which is actually dy»mwind, if one can
~ 8 use the term, from Drczden -- which 1 hilieve ¢35 be »*n arrcncoud
: |
7 ; uge of the term, really -- Will Countv has a vary small in :eaie
8 i in Infant mortaliiy rata between 1546 .ad 1266, 5 percent :
i :
3 ? according tc Dyr. Sternglass, while Liv.ngston County, waich | |
w0 ! he considered Lo be dowawind, but which is actuslly upwing in |
i ! this kind of frame of raforence, had I Lalieve 140 percent g :
2

incresase according %o Lr. Scernglass.

@
— e

2 Ncw, the reason I believe oine should not evan use
4 266 4 chece terme 1s that, again like manv other places, the
16 | winé essentially goes in all direction: come of the time !
!
16 during the year, and whilé it mav gc ir ths
17 dovnwind diraction “wice 23 frequently zs the averace,
. & 18 and in an uowind direction half as frecuently as the zverage,
19 let's cay, neverthelesss evary point fron Dresden is to
20 scns degrez dovmwind.
21 MR. ENGELHARDT: In connectior with Dr. Xann's testik
. 22 || mony, we would alsc like t©» have as a v’ iness Dr. A. X. Davis,
D |
23 ‘ho wae ths co-author cf tals paper.
2a Rt this point I would like 1o ask him some

28 questions, at which time I will offer thc exhibit which I

o
w2y
]

e
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have identified as Staff Exhibit 9 int> evidence.
CEAIRMAN SKALLERUP: Includiny the Sternglass
article?

MR, ENGELHARDT: The Sternglass article is already

'in the record as the Intervenor LIFE's axhibit Yo. 3, I
believe. It might also be noted that :ka2 a2rticle itself,
w.ach is LIFE's Zxhibit No. 2, is appz2i1ied to the copy of :
the article whica has beer co-authored oy Drs. Davis and

Rahn and is included in the =~ I belie/2 == in the material

Board and tc the partiecs.

S .

T Tt
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C! IRIAN SKALLERUP: How dc you reconcile this

2 [l title, or is it completely relevant “The Testimony Presidented
i

by A. K. Davis and E. Howard"?

3 MR, ENGELIARDT: We are not cffering that. This

. ——— e — ———

e - S A+ — e A S . e o e =

g &

S T—

is a copy of material that has previously been offered as
testinony in another proceeding. We are cffering the content
of the cocument. If you have a document with a cover sheet
Uon it, the cover sheet should be stripped off. We are not
dealing with the ccver gheetx.

CUAIRIAI SKALLERUP: That helpe.

MR, ENGELHARDT: I think theic were some copies

that had nec cover sheet and I bellaeve ilheze vere sonue with

the cover sheet, depending on where we ¢ot our gource of
supply.
|
the Bternclass articlie.
MR. TNGELHARDT: That is ceorrcct.
CHAIRMAN SKALLERUP: As part of yvour exhibit?
I‘R. ENGELIARDT: That is coriect. We are just

daaling with the materizl that has been iuvthcred by Drs.

Davis and Xahn,
DIRCCT EXANMINATION
BY MR, ENGELHARDT:

Q Dr. Davis, would vou glease :.2te ycur full name

and address?

CHAIR‘AN SKALLERIJP: Then we won't heve to duplicace

——— .

PRI PRppe—.

— -
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A A. K, Davis, Great Falls, Virginia.

Q Would you please state your present position and

give us a summary of yvour educational and professional

qualificaticns?

: 2 o
! s B ’
g | A it
0 2 ¥
. 3
3 . W
"3
s . ey
e ——————— G —————
- —

o s A I am currently chief of the lvidemiology Section,
¢ || Pivision of Biological Effects, Bureau of Radiological ilealth
7 of the Public Health Sarvice.
B 4 I hold a B.S5. in zhemistry £ion Memphis State
9 Univercicy dated 1947. And a Ph.D. in physiology frem the

0 University of Taunnasss2 liedical Schocl n Memphie, not in

" Xnexvillie. where I worked initially on lon transpert of
: 2 racdionuclides, sodium 24 and potassium +2, in animals and in
WA
@' T Ty L
5,{5' LT My thesis was on che effect adrenal cortical
: 5 , hormoanes on ion transport.
' ’ In 1352 I vent to the Navy Ri.d.ological Dafense
" \ Laboratory, where I was smployed in rad:obiological ressarch
* on weapons effacts and worked with neutione, X-rays, beta rays,
:
» raaztor gamra, and visible light.
= ‘ #nd in 1561 T was employed by “he Bureau of
g - h Radioiogical Eealth, where I was direccor of an experimental ’
e laborator with beth in-house and contr:ctor laberatories. !
ok I am currentliy calef of the !pidewiology Section.
2 Q Dr. Lavis, have you ce-auvthored with Dr, Xahn the
dE; ’ - , Gocumant which we have identified as Staff Exhibit No. 9,
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which is entitled "A Critical Review of 'Infant lortality

and uuclear Power Generation'" by E. J. Sternglass?

) Yes.

W In particular have you revieved in your report

tha epidemiologizal findings presented )iy Dr, Sternglass

in that paper?

i
1 ! A Yes, I hava.
3 q g Do you agree with his findings? |
! |
s A Ne, there arce several places waere I have marcked
I !
! 3 - - 8 '
19 | resasvation: and éifferences. ‘
- i
" ; Q Would you then suwnarziza the content of vour
t
by !
E 12 1 paper with respedst to that porticn of tha weport: which vou i
13 ! avihcred? !
|
'a , A Yes, I will. §
| |
15 ¢ £ you have a ccpy, I am goiny to zalk fiom page 3 |
3 wihich i3 entitled 'Spidendiclogy.”
Sterngliazs' evidance of gcriras healch elifecte

from e erigsione of the Dresden react)y:r censiszt of an

——
-
-

anaiysis of the caanges in infant morta.i:cy and respiratory

|
|
ﬁ
|
i
|
20 i
|
|
|
|
|
f

13
digsace deathia, except nuewnnnia and inllaenza for all ages. f
: i
21 lids initial evidence is thzt infant wmorvaiity in the 3tate g
zi of Illinois is greater thap that in lew Yark. E
as Cur contention Zg that Nev lork is not an adaqguecs
24 j conparison state for Illinois, as shown Lr the infant |

26 mortality data from 1955 through 1961.
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State cof Illincis.

tec a control city

the total Infant
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In New York City the percent of non-white to total
births risezfrom about 22 to 30, whereas in Illinois,

specifically for Chicago, the percentag: of non-white

births Legins at sbout 40 and rises to axsut 45 from 192350 to

. ——

1968,
Now it is not, would not e ‘alr to say that =ris

o -t - . ) . 3 F nee & 1
L5 T2 total picture, because if you exzaine the infant

188% & B AR o, e -~ v
4203 throuvagh aboucs 1966, ne snls 18 2: 2 parizd in which
1
3 - - - - - - . . - . -
£08 OTASCEN ZIZCTCOT 3IE putiing cut = sivaificant ~~ 2he Deak
A- .- - ~ - -
SL £.2 gasgaous Sischarsa,

dow Steraglass suggests that a relstionship !
vxists between the reactor effluznt and the differenss in ;

»

sifant mersality Decween dew York State zad Illinois. nd

ho presents & plot ¢f 4ha excess, that .5, the differanc

be :meea Hew York Stats and Illinois, as :aough 1f New York

cero, then the excess would he New York Stata

ming. the infant nortality in Illinois. !
llow this interprecation is givstionad bacause

of tuu factors. Pirst, the range of va.uas is large; that

: ' . ' v
< g 3 e = ’ - oy -~ - ~ ' - b f

43, &t gosE niowl mdnue (.7 to plus 3.4 Laaths per 1,000
LT - . L A - ay o s < oy ews sy el sa g v - Ao By

LaVa pryehe . 40 lea t..’_‘. § MAGeann ana R BT RA OCCLY &< <@

-
P e e Wi
A slaant level.

Secondly, a year's lag would De expectad if infant

-
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| mortality vesulting from in uterc radiation is reflected
in the year following birth, that is, tae doce is accunulaced

over a period whean the nothar 1s carryii s the infart,
v

aseguently, you woyld expect that che majorxisy

~# the effect would be seci in the year after, but since tae i
]
information is pragented ner year, this vould srejudie: thsm

thia year in waicn the radiatisn zetually oceurred.

L) %54 T : P - . A F & 3 - - :
10 | on this basis 2 compariscn of the curves fo: :
{
- ‘
: ﬂ*'n"‘.("‘ R T B N t el i DR T e pme s e o dets ‘ b w g oy
T @RI BBLOR A2Nd Anian WTCALLTY E0WE TNaAT Thle 4A33. €NlBELS
' :!
t.
‘ L e e @ X i . ' '8 5o d
12 | F38% o8 fodlouwed oy & Zall in in fant morealiey In Illincic

Q 3x 13 } and the subsequent rice proceeds the peak emissien, whexass ,
o5 > i the fall occurs at the peak discharga., That iz, theres is a
‘

y " Li L8

S B s &3 Ly - o o - < - -,
g i B0 XYrelatlon Detwaon emisgion and iaf:int martaliv
-~ } "
v- * - : B4 : - ~ - 3 4
g =0 2ters irralliation pericd is the ecritical period oo
o '
e, | s o2 2 )
4 ‘7 he B L R nga‘oﬁ’v -

’

ithas also iooked at the counties surrcunding the react-or. ia

-'.

y Y we e 4 - .t 23 s - il
analyzee the Illinois counties with ti2 Lighest potential

i In addition to looking at <he state, Sternclass !
i
i
!

!exposure. ;

21 |
)n
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vear, 1964 and in scme cases this is not rapresentative o

~
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the yearly average.

it might be namcioned that it is also not an

5
irradiated control, since the reactor began enissions n 1960. %

23 a result of this, the norease in infant moreality in |

Liviagzzcn County is ax artifact ¢zt resules from an uauvsually |

»

low 1924 value. 1In fact :he 233 perceat iacrezze or 20

[

Y

7 j that ne =zug

| 0
of

28ts for Taviageton Courty ozn also ba prees 1ted
€ oasa 62 parcont decrease, if you usa 13§

i Srundy County . 3 somewha: o silferent sitnation. :

L% )

10 || Srandy
T ’ aurser of deaths “here in infants, i:-fiax mortality ig

|
iz . Comparatively small., Eeczuus of this, che high razlability
g i 37 || 8 Characterisuic of the <:-a.
We have analyze: Individual peints inctead

W s || BXving <o predict a tre:d, und wa £ nd ¢hat the zise i:

X i
16 ? infant nortalisy ia glgnuif.cant at Lie § percent Jaoval z
17 | Sr¥andy Courty, if you consder only .nfividaal points.,
i, i
s " wow whether radisztion exposuce is the csuse of ;
.

o | this rise cannot Le determined, beczuse isfan: moztality nhas

‘l,

|
| maaw, meny different causes, 28 lirs. Toudirs eushastzes.,
-3

i

A 24 “he deeth rate for all agss die to res

Q
}e
i
n
o
O
L

w

sy L G2E€25€ CoThex than pneuneonia anc influenzz is prezaated a3
.. 3

2z | & change ip rats. It cah perhape be Lo-cew apprcclaced »
{

>, -

.

aths per 100,300

. 25 | €eaths par 109,000 in Illinzie, ané 12.C ¢

g
-

\
R logliiing 2t the absoluie auroars, thac Li, there usza 105.©
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in New York in 1960, and in 1367 both stztes had 18.6 and 18.7

respectively.

£5 two conciderations indicate thsat racdiacion

expcsure 1s unlikely to be the sole cause £ thic <l :nce.

First, there are many disaases vith variouz causes incluced
in this cetsgory she ze affectad Sy a muliiplicity of

=y g 5 ’ E - . 3 . .y :
o1 oy oy v D - sl & i e - P A waah ey - an - T Vit d
egenis, sy Liyg Ja...l:, LiRE , v LLUNTAON PC -....rS v alrx EN-.A,\, -\

being snother, Cu ny ncee the riss
L2 calse ig occurzing thioujhaut the
MNore _mportant
diffusion of the

iction is cons.der

Zirventgen
A8 the variance in backgrounl was measurad cv

7 ~
s

cactor site, it is

ceuld coatribivte eignifi respli.atory deaths in

satribe
adults.

In summary, this analysis shovs that radiation
exposure nas been Jrossly overestimatad and in addition, the

aanges in infant mortality g et Ccirre.ate wich the

.- - - -

racivactivae enjiscions

- -
3

if I coulid rcad on pa S: "UThis analysis of

the epidemiclogic data presantad By sternclass coes not
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support his contention that an asscciat.on exists between

exposure to radiocactive emissions frcem Jresden and infant

mortality.

“In contrast,” -- and I ¢hink

important -~ “the data cannot be inteip:

no effects were nroduced by the radi:evi:

if railation from the Dresden reacto:

nortality or resniratery dzatchs in 1lli:n

it has not been demonszrzted by this study

this ies equally
ated to nmean chat

! eXposure. However,

ontributes to infant

e or f‘]\i"-,r-r
DB r Lileaco,

3. "
) -
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MR. ENGELHARDT: Mr. Chairman, I would like to

offer in evidence as Staff Exhibit % tle document we

previously identified, "2 Critical review of Infant Mortality

and luclear Power Ceneration by E. J. f:tzrnglass, as Authcred

by A. K, Davis and Bernd Xahn.,"

CHAIRMAN SFALLERUP: Any ob-action?

! MR, CIARNOFF: YNo, sir. ; {

CHATIRMAN SRALLIRUP: It is :0 ordered.

IR : heretofir: marked Stasf Ixhibit !

1" ' No. ¢ forr identificatica, vwas '

12 raceivec. in evidence.)

13 MR. ENCELHARDT: Our next w/ tness is Dr. Marvin i

14 Geldman. i

15 | Whareupon,
t
i
- 16 | MARVTH GOLDMAN
i
' 17 was called as a wvitness on behalf of tte Atomic Enerxgy :
‘ ’ » » . » ;
12 Commission an¢, havincg been first duly sworn, was examined ‘
s 19 || and testified as follows: f
i i
20 DIRECT EXAMINATION {
; t ¢
XxXx% | BY NR. ENGELHARDT:
el |
2 |
a2 | Q Dr., Coldaman, would vou sta vour full name and !
H |
1
¢3 | addrecs?
24 g 7 My name is lMarvin Celdman, = live in Davis, !
26 Califcrnia.
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Q Would you please state your present responsibilities

and cive a summary of your educational znd professional
quaiifications?

A I am the biophvsics group lezcer at the rad).o-

binlcgy laborator cf the University of Ceiifornia at Davis.

I am a.so an adjunct prolfescsor of physisiogy in the School cof

Medaicine there, ac well as a lecturers in radiokiology in the

Department of Physiological Sciences

I have a bachelor'z degree fronm 2deldnhi

& naster's degree in physiology from the University of

Biclegy and EBicophysices.

Over the past 20 years I have been engaced in
radiation res=arch., I was a biolegist with the Hational
Instaituctes of illeazlth, a pnysicist wiih the New York City

Departs = and scholarshin

~ +

P-

nent 5Z licepitals. I held a fellowsh

at the University cf Rochester during ry graduszte training

and was later an assistant scientist ir their Radiation
Toxicology Section.

In 1958 I went to the Univercsity cf Califoriia,
where I assuned the responsibility I ¢t nenticned. I have
peen the author or co-suthor of over 1(( scientific articles

ing tc biolcuical

irradiatien.

. e——— o

i

University,j
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I am a member of the Radiat.on Research Society,
the lealth Physics Society, the New Yo.-x Academy of Sciences,

tke Scciety for Cxperimental BRiolegy and Medicine, the

Arerican Associatior for the /dvanceme:t of Science, and the

0

Sigma Psi Henorary Scientific Society.

-~ -y - ~ T . N - & e de o - s TaLd .
I am 3 manmber ¢f the Advisory Commicte: on long~-Term Radiation

Lffects ©f the United States Public HBealth Serviece, Sureau

s e bl - ¥ i % *r - 3 b - - - - - Y - o
of Radioclozica! Hezlih, ncw the Environmante. I'rotection

I am a co-investigatcer to and consultent in
radiaticn ecology at the University of Californiz, & full

: & ¥ s - ey ) WMEOR & O | - - o 2 «3 > 8
anveatigator with a2 NASA program inpves:igating the eifacts

C ATty e L TP " Sl e =
Qs WELOATIESENES! Gl CalCLaa &

o e ) oy s 2 T e ’ Plon € oo 3 - . -~ . 2 2
& reseaxch gran: Ifron the University Cancey Ccordinating

W

- - 4= -~ - -y - ey e - - L o -- o | -y
Cocnmittee ¢n the comparative ultrastructure of aninzl anid
humran tumers.

o s A e - 3 A P v b - o 5 =
o Cn page 300 of the Transcrin br ternglass

stated, "Prd the evidence that I sinpl:r want to cite is that

- | . m~ " o : oo 4 - - C . | - - . o - T 1
We have seen acaln and agaan In aninmzl ctudies and othervise
" = g . T4 e ) el o 3 - 2% € mes ' S 1 < - -
stronciuin=00C which was Delieved to raconceats-ate only in the

bone ¢f aniizls, actuvelly leading to severe damace tc the ova,

)

to the testes, and other crgans that

.
.

4 not been anticipated.
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Have you performed any experiments, Dr. Goldman,

that relate to the gffects of strontiur-%0 on animals?

: A he program with which I am zssociated at Davis

is almost exclucively dedicated to investigating the possible

hazards from radiostrontium, 2And the e:perimental animal mcdel

w
Q.
0
0
.

in vhich we do cur research is the beacl

curreantl;’ studying over 42

their entirs lifetime, to document the

which right be expected f£xrom strontiuam~¢

T - . » - -~ . .y g e ] - By wres e <.
a half years and rougiuly corresponds t¢ perhaps 20 years In

o~

2 3 . -~ m . . 2%
acult humans. The strontium

-

stant daily rate tc a contenct in their

by factois of three in concentraticn £i1cm adjacent levels,
The highest amecunt o strontium=8C cthat we have
beecn studying is 36 microcuaries per da; led to cegs, which

delivers =

Y 2 Ter 1 . - - "
dally dosa t¢o tae becae ol

its tenth vear ard 2 clear

First of zll,

| O)

spectrum of the kind ol effacts is avallable.
no petl.oioegic eflects have
n..2lirads per day. At

\ ; ; . ey,
Qeen saen gt 4d0ses bDasow

doses of over 2,000 millirads per day, hamatologic eiffects in

{

.

- ——

o —— o ——

[ P —




e

1875

the bone marrov are noted, and cause death from myeloprolifera-
tive disorders, which include anemias, and myelogenous
leukemia. The higher the dose rate, tle earlier the eiffect and
the greater the incidence. But these zre nonlinsar, and in

our expericnce the earliest cases at ary cf the dose levels in

vhich effects arc seen are seen by abert cne tc one and a half

14

vears follcewing the initiation of the c¢ircsure.
vz of thz bone tissue are 21so seen and these

inclucde osteosarcermas, and fibrosarcom:zs. These are solid

®

tunors which are generatad in the skalcton. Md tahese ar
at cdoses of over 2,000 millirads per devy.

An€é thay occur 2 bit later than the hematological
or marrow effeccs vhich I just menticned.

Thus the minimum cumulative total radistion dose
in which bone tumors z2re seen is 800,0(7 millirade, where the
average is covar 1 million millirads. 2Ir these toxic levels,
bone tiscu2 injury is also seen. Merrcw cells are affected
and & deprescsion in their numbers is scen and is ru~lected
by a lowcr than rormal number cf white blood cells cirsulating
in the blood.

And sacondly, bone cells themselves are killed

and lead to microsceplic changes in tae cistribution of living

-

bone cells within the cormpact bone, out usuzlly not affecting
the groes or radiographic arpearance ¢of bhones examined by

X-ray films. There have been no e¢ffacte seen in our studies

—— e — 4
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indicating that strontium-90 and ite daughter product,

yttrium-20 has been detrimental to fer+ility. The number of

body size or ia other corgans than the two that I mentioned

dogs or voung puppies in the litter, tieir growth rate, their
that are at rick from the strontium deposition. <

Our work using the daily feeding intake of |
strontium~-22 hac shewn that a 1,000 tc 10,000 reduction in the
. includin

etrontium~-yttriun concentration in zofi tigsues

©0
0

o)

the testes, seninel fluid and ovaries, s secn compared to

that whicn accumilates in tie bone.

It Iz »hysiologlcally impezeible to get substantial

L}

doses to such tissues withour firast seeirng rapid and letchal

effects from the bone and bone marrow irradiation.
Per example, at the very aichest dose level, ve
have ztested, which iilled all of tha arimaels ir about three }

vears, their bone and bone marrow cells, as I mentioned,

were rec2iving about 20,000 millirads per day, Lut the cenetic

tissues, testicles and ovaries, contaired z2lmost ane stronsium
and yttriuwn-20 and at the most receivad a measured dose cf
about twe millirads per day.

Again we see thiec factor of i,OOG te 10,000, We

vere able to breed smme of cthese dous 277 their intreductive

” -
-

=
Jeriormance vas not cLlé
performance v b4 >

ferent than that of the unirradiated

control animals,

CHAIRIAN SKALLIRUP: Excuse me, at the beginning

s s B
i A
3
}
i
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I don't recall whether vour questicn included a reference to ‘
the Transerip{ where Dr. Steranglass made this comment? ‘
MR. ENGELMNARDT: Yes, sir, rage 800.
CHATMAN SKALLERUP: Thank you.

BY [ 1. ENGZLEARDT:

§ 0 Dr. 3-1émaa, what is the relation betweer the
7 dcsage level at vnich these effacts were fourd and the radia-
8 on protecticn ides found in PRC PRerort Ne. 2?
9 % 2 mhe lzvast loval which has ceused rodiatien deaths
i0 j in the Jdogs a2t trhis time is at doses o7 accut 2,000 millirads
1 per day, or multisiying by the numker c¢f days in the year,

ot 12 approximately 70¢( and 30,000 millircide per year. This i
i3 corparcd tc the X .liation Protection Guide in the IFRC Report

4 ” Ne. 2 limit of one-third of .5 rem rar year, or about one-half

|

|
15 millirem rexr day c¢n the average. 3

|
o These .+ values, thus, ¢iffer by a factor of !

!
17 || 4,000, Thus in t-e dogs it takes about 4,000 times more than

13 strontium~-90 rel: :od dcee to prcduce tie effects that I have |

descriked than tte limit in the protection guide.
0 Dr. fioléman, on page 800 of <he Transcript

-

Dr. Sternglass &lso states, "And now concs the kind of thing

that we must tzke into aczount.

(E"
N

"orroatium~20 doas not stav strontium-90., Vhen

(xd

; ’!h ﬁ °
R T T e s o i  ———— - S —

it decays radicactively, it changes it inte vttr..a-9C, which

is another chemical substance, and it has different chemical

Rt
t’”. T 73 ¥

Sl 24

y ;

‘vf
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reconcentration properties and it tends to seek out the kidney,
the liver, the glands, the pituitary, &nd all of the various

chemicil factories in the body that produce the hormones.

i
|
i
gl ‘

Lt
-ei’ 4 "And, as a result, growth is affected, especially

’ |

7 A Yes. It is impessible tc work with strontium-%0
€ and not also be working with its dauchter product, yctriem-99.
i
: ; The strontivm=-3C and yttrium-90 ingested is metabolized such
] :
10 || that most of the yttrium-30 present in the diet is not |
: ! i
1 || assimilated and is excreted in the feccs. j
z ; i
12 ' A small fracticn of ingested strontium-50, which ;
D T ) i
o« s ! = - 4 . d . {
c;“ 19 || is absorbed and depositad in bone, -- by the way this amouncs |
P !l .
‘f«%%f 14 tc about one to two percent of all of the strontium that we ‘
L4 & '
15 J feed &n animal in this one and a half vear period -- cecays. i
16 ™his strontium=-9C cecays with a half-life of |
' !
17 akout 22 years to ivs daughier product, yttrium-90, This
g e new yterium=9C is thus in the bone &and tightly bounds in iJhe
1€ mineral structure. It cannot easily be translocated &nd
20 almost none escapes,
H

in the early e.bryo and the fetus."

—————— - ———

Have vou done any werk on tle effects of yttriu;-QOﬂ

The yttrium-90 available depends upon the parent

strontium~90 content and the ytetrium-%0, I should peoint out,

© o
. gs ¢ 4if it hasn't elready been brought cut, has only & 64-houy
. ;
: . > & - 1 o 8 ~ ; » »
£ 24 Palf-1ife, so that mest of it decays very rapidly irn the bone

e i% | in which it is generated.

<%
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Q Dr. Goldman, are you familiar with the work of

others in this field on the effects of strontium 90 and the

yttrium 90 on animals?

A Yes, I am perscnally familicr with a goodly number

of other studies. And the one that I orn most familiar with

at my laboractory is certainly not the c¢nly cne. Mice and

dogs have been studied for a great number of years at tie

g /| Argonne Nacional Laberatory. A large experiment on swine,

which are f£ed strontium 90 daily, not cr.ly for their lifctime,

|
o i
- I
| |
w0 | but Zor the full lifetime »f two subsecuent generaticns are 1
i i
Y ot o being studied at the Battelle Northwast Labora cry in the f
‘l
il
"2 f State of ‘zshinotaon. i
e “ |
T . |
il - There is a large study on bezgles, somewhat ;
e i
”5%&;? 12 similar to our own at Lavis being conducted at tha University |
Jokg © - e | i
” 5 i of Utah, In waich & host ol bone-seeking radionuclides are !
]
- ” béing intercompared.
- ‘n addicion to this, rabbits have bzen studied :
. |
: . at the University of Cxford in England, with injection of ,
D) ;
|
radir iiuclides, and about 300 rates also have been studied !
18
and reported for strontium 30 effects from the Biophysics i
20 i
Institute in loscow, the work of Yuri lidskalev. f
21 | i
- ‘ A - 2 | 3 32
a | Q Br. Goldman, hov do the resuits of these studies 3
22 |
{:) waich yeu have identified relate to vou- work?
- 23 ¢
> ' A There is a very similar patt:rn of response. The
o |
i
qg’ o || ©-fects that have beer repcrted in all of these studies are
By
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confined solely to those resulting from the irradiation of
cells in the bone and bone marrow. 2Anc again in\each of
these otlher studies pathologic effacts are seer only at
vary high dcoses, approximately 5 to 10,000 rade of cumulated
radiation expecsure. That is 10 millior millirads, if that
is the unit you are niore famiiiar with.

oew as I mentioned before, i{ cne artificially
alters this physiologic route of delivery of tlie atrontium

to ceils other than the ub:crption from food through tl.:

blocdstrean and then into ferming bone, different effecis can

e seen.

“er example, in cne study ir Sweden by Professor
Lunring, massive doses of ctrontium and vttrium were
injected into male mice; inco their peritoneal cavity, into
their abdoien. The peritcncal cavity cr abdomen drains into
the Iincuinal canal.

Without getting intc an anatsny lesson, it is
€asy tc visualize that this literally results in bathing the
tastes of thase mice with the strontium 90 containing £luid.
This doee if injected into the bloodstrzam would have proven
lethal to the mice d this lethal dose did cause sone

an
effectis on the sperm of these mice. Bu: +his injection

0

mathod is not realistic, and it is more like observing the

effects on spern put into a test tube Cull of strontium 90

contaninated culture nedia.

& e —————
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Professor Lunning himself has denied that the

experimental methodology is at all ayplicable to the problem

of biospheric contarination or the ncrmal physiolcgical

method of erntry of the radionuclides in‘:o the body.

2 Lr. Goldman, how dces your wori: and the work of

others in this field relate to man?

A In 21l of the mammales tecsted. =he matakolisn and
chemistrv of incested raziic strontium is quite similar.
This aleuent iz what wa cail zn alkalin: zarth element and
it behaves very similarly te calecium and barium and radiwm,
it coacertrates only where calcium concuntrates and taus
ite effect s sasn only in the cells ne.r bone mineral
déposits, that is, c¢he bone and bone ma:-row.

The radicactive strontium 90 and its yvttrium
90 daughter product emit electrons, bet: particles. These
have a rangé in tisge wviich is rather :.o0rt, perhags only
a fewniliiunetors.

ia a nouse with strontium 9C in its bone, this
range night in;_ude a slichtly larger f:action ¢of tissues, but
very close toc Lone than one would see in Larger animalg, since
the atoms behaovior is independent of where it findes itself
at the tins of derav.

In the deog &nd in man, abcut 30 percent of the
raciation enercy and ccnseguently the radiztion dose is

totally absorkec within the skeletor. That is why we choose

the dog. The deg also has a bone and bone marrow that is

o — —— . —— -~ ——

TP S ——— PSS ——
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similar in anatomy and physiélogy to man.

An example of this is seen in a parallel study
which we are in the midst of with the strontium 920 stuhy in
which radium 226 is giver to dogs in a nanner gquite similar
to that which occurred earlier in this ceantury with the
radiun éial paintcers, they used to tip <he brushes with their
lips to get a fine point and consejuently Ingested small
guantities o7 radium over a short occupational pericd

of time.

is very well documented and the results that we have fcund
in our dogs are almost identical. They are very sinmilar
o that which we have seen in man. That is, the radium
deposits in bone, the cells of bone azre at risk and tine
consequences are seen in those regions in which the racium

is ccrncentrated.

So that our intercomparison then would merely be
+n take the results of the strontium we see in the dog,
conmpare them to the resul4s of the radium that we see in
the dog, we know what the effects of r:lium are in man, and
sc it is quite simple and realistic to then project to the
possible effects of strontium 90 in man Ly having this inter-

.
species ccmparison.

lione of the animals tudies zbout which I am aware

have indicated any pathologic effects «i levels anywhere near
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! doses that are about 1,000-fold higher than these guidelines.

Also the similar results scen in all of the animal
species studied give me added confiderce in extrapplating
from these animal data to pessible nuran situations. These
thousanés of animals suuéied over the past 25 rears have
20t shown any radiat’' ~n phazards at perziseibiy levels or even
&t rather large mulziples of those lev:ls.

MR, INGELEARDT: That ccmplataes Dr. Scldman's
testiceny.

DR. JORDAI: First of all I am a little confused
about the stroatium-yttrium relationships to dose. Since the

yttrium half-life iz of course very short compared to

strontiun, it should be in radicactive equilibrivm and therefor

there would be the same number of curies of yttrium as
strontium., Is that right?

THE WITNESS: <That is correct.

DR. JORDAN: Now, then =-- hcre is where my health
phiysics has lost me -- the half-life of the yttrium is

short, and in one way I would think thercfore, since there

- is an vetriunm disintegration, every tir: there is a

strontium disintegratien, that the dose from the yttrium would

, be about the sare as the cose from the strontium.

4

On the other hand, if consicfar it in terms of

biological half-life, then I would say it is very much less

N

|
|

|
|

|
'
|
!
1
i




~‘.Q'~
v &
g,

{IK
"W

10

11

13

14

15

16

17

18

19

20

24

— — r——————— @

——

1885

from the yttrium.

Would ycu straighten me out on that, please?

THE WITNESS: VYes, I will try.

I think a simple way to do that would be to merely
state that when strontium J0 decays, the electron it gives
off has an averace energy of about 0.2 MEV per disihtagration
of stron’ wn 30. The yttrium cn the other hand is a much rore
enargetic electron and has an avarage crergy of approximately
0.9. In eqailibxiunm then tha sum of trcse two would be the
dese. So it would be 7.2 plus 0.2 2nd actually it is 1.13,

.

iell, the yttrium, therefore, accounts for atout

3

e for the equilibrium dis-

&)

80 percent of the radiation do
integration. 7The strontiy, Dowever, dectermines where that
will occur.

ODR. JCILAN: Thank you.

wive WAINTEES: IAnd your dose it calculaced on the

UHE WITNESS: The dose is czlculated on the total
energy, yes, sir.

DR. JORDAN: You are sayiag that you have not seen
effects for small doses could have two implications. One
i3 there is a possible threshold, or tihz other is that
or the cther is the number of animals

there is no linsaritv

5
-

-

t.a

you arz using is small compared <o the pcpulation of the

(¢

U.S. and therefcre there would be no chance of seeing any




Would you like te comment on that?

THE WITNESS:

The number of animals that I am

perscnally using is quite small. The rumber of animals in

§ || Russia waz guite small and so forth. Vihen you add them all

& § up though the number is ccasiderasble. In every instance

7 i there were large nubers of =uimals putl at risk at lower

8 é levels than the ones I hava discussed in which no effects were
i

] n seen.

10 “ If you wish to interpret thic as a practical

11 1 threshcld, this seams to me %o be reascnable.

w2 ! <econdly, the lowest doses a2t which these effects

14 || That is to say that as the doze goes up,; the effect it not

proportional. So that considerable increase in dese is

[ 4]

13 ' are scen are not constant nultiples of the amount o f effect.
15

% ' required. This is what I would call a 1calinear response.
i7 || It probably would best be called in scian:ific parlance a

e |l 8igmoid response or a curv:linear respo.asa.

19 By definition this never reashas zero. There are

20 ! practical limiss. nd vhether one conf.nes himself to the

10,000 animals or 200 million Americans zhere is always

21 |
s _

2; li @ difference between tie theore:ical iniinity and the actual
|
i

g3 |l Population that is studied.

24 | DR. JORDAN: DBut you feel then that a linear curve
]

25 || ¥ésponse versus dose would not fit the cata? It would take a

- —— e




sigmoid curve?

THE WITNESS: »Absclutely. lot only in our
leboratory, but in all of the others in which strontium 90
has been studied either by acute injection at one time or

continuous feeding, the results are nonlinear.

CHAIRMAN SXALLERUP: Thark you, Dr. Goldman.
MR. ENGELIARDT: Mr. Chairm:n, before I call the
Sinal sStaff witness could I ask for 2 'rief recess?

CHAIRI AN SKXALLERU?: We wil) take a l1l0-minute

I Sm———

(Recezs.)
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CHAIRMAN SKALLERUP: The hearing will come to

order, please.

There is a phone call for Dr. Ralph Lapp. 1Is he
prezent?

HO response.

Mr. Engelhardt?

MR. ENGELHARDT: Mr. Chairnan, we have completed
our rebuttsal case with th2 execsptica 7 two remaining un-
finiched piszces of business and that ic some additional

materizl that we would lite to presart chrough Dr. Nelson

rebi.ttel witness, Arni4

»

Who has previocusly testifizd 23 a
hava s.ma additional :estimony to provide throucht Lester
Rogere in respense o a gusstion by tie Board.

If the schedule of events will not be disrupted
entirely,w2 would propose to offer thice £wo gentlenen
tomorrow morming at the opening ss:sicn and thus would now
22 prepured te bring back our panel of expert rebuttal
witnecses for cuch cross examination cy the parties as nmay
be cesired.

CHAIRMAN SYALLERUP:

counsel.

Let us have a confersnce with

e ——— A g——— < ——————'" S—————
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CHAIRMAN SKALLERUP: Will the hearing please

come to order. We just had a conference in order to
expeditiously proceed with the balance of the hearing, and
next we will hear Mr. Rogers and after that Miss Evans will
Cross examine the Applicant's rebuttal. 2t 9:30 tormorrow

we will reconvene ané +he Cozlition wi.l ecross exanine the

Applicant's rebuttal aud Commission rebuttal.

LIFE will continue its cross sxamination of Applicant's

rabuttal and undertake exanination of Commissica rebutcal.
We will adjourn a2t 4:15 beciuse the tuilding
will ke vsed for sthar Puraoseas, and we will reconvene at St.

Joans Lutheran Church at 7200 in the evening to hear Mr.
Lau'’s case and to continue with cross exsmination that
evening until a reasonable hour and for the balance of the

waak uncil

o

he cuzse Is terminated.

Iz this z correct understanding?

YIR. CHARMNOFF: I believe :hat is correct, sir.

MD. ENGELHARDT: T, Chairma-, there is cre
matter we hzva tc inciude in that schedile and that is Dr.

Helscn has Leen asked by the Board to provide scme aé&icnal

information on the chart which we will be raady for tomsrrow

at any convenient time vou want o pvt LT into the schedule.

fat v Bk <1 T Bk o » ¥ ™er * s 3
CHAIRMEN SKALLTRUD:. “x I

is prepared, lat him

appcar at the beginning of the hesring ‘ororrow.
g J g

MR. ENCELEARDT: Fine.

It one o'elock

< —
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thrnnpon;

LESTER ROGERS
resumed the stand as a witness on behzlf of the Regulatory
Staff and, having been previously duly swern, was examined
and testifizd further 23 f2)le~ys:

THE WITnESS: 7This is in response to the Scard's
request for clarification on the ralationship betwecn the
various secticns of Part 20 and their aznlications.

Section 2,106, 10 CFR Part 20, sets forth the A:EC

ont
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trictad aveas from all AEC~

The basic objective of the —egulations is to
lindt -olazses of radicactive matezlal o the envircnment

R AT
from enh 1i:

£

ense:

(;

activity so that racizticn exposures of

the genc. 2l public from the cpurulative effects of all

licenses witivities, when 2ddcd@ to sincsures £rc . other socurces

not includ.. ¢ckgrocund and medical

3

§ exvosuraes f{rom natural

rr

~

P

procedures, :re nut likely to excesed

™

re¢lation protection guides
recommendeld b, the Federal Rediatiecu Ccuncil, now in the Enviro
mental Protectlon Agency, and approved by the President, that
8, 500 millirens per yasr £,- individvals in the pepulation,
170 millirenms per vear to tre average of suitable samples of
the, population ¢roups.

Part 20 aooliee ¢~ a2 broad variety of licensed

-

- S r—————

trolliny releases of radicactive
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activities such as use of radioisotopes in hospitals,
universities, research institutions, industry, research
raactore, power reactors, chemical reprocessing plants, et
cetera. L

These zctivities differ grzetly with respect

to the types and velumes of effluents generated. rFor

n tha

this reason flexibility is previded i- Sectien 2.1C35

applicaticon of relense linite te warisus types of activities

in zchieving :he basic chiactive c¢f 1 Jolting exposures off-

site.

Saction 2.106 of Part 20 guts forth coneentraticn

limits thet are venerally applied €iractly at the poin: of
releass through a stack pipe or czndu’. prior to any

environmental dilution 2nd without taking into account the

spacific charactaristics of a particuar sits and environment. |

Thasae

H

=
tll

e
into account eavironmental dilution, raciation expusures to
individuals in unrestrictad areas will ret exceed more than
& small fraciicn of rzdiation protesticn guides.

For many licensed activities, such as medical,
regearch and industrial uses of radicisctopes, the volumes

of effluents ave small, the concentraticns of effluents

ot
r ‘

elv scticable for these

s |

-
-

alte extremaly low and Lt ig en

Rinde of activicies to mest the restrictive limits under

2.106{(a). For come licensed activi:ies it is not practicable

223 limits genorally assure that taking
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to meet these restrictive limits. Section 2.106(b)

provides that application for a license or amendment may inclu&c

proposed limits hicher than those srec.fied in 2.106(a).
The Commission will approve the proposad limits if the

Applicant demonstrates that (1) he har nmade a reasonable

effort to rinimize ¢le raciosetivity eontained in effluents

to unrestricted areas, and (2) that it s not likely tnat

racdicactive naterial Iir the effluent weuvld result in the

e¥pesure of z2n individual to concentrations of radiocactive

material ir air and wasar e:xceeding tha limits specifiad in

Table 2 of rart 20.

Agvvmmen 22, T
SEDENCRK 5,

In the casz2 of nobls gases rsleased from pover

reactors, exposure to thase concentrat:on values result
in a whol2 body expeosure of 500 millirem per year. Sectien
2.10G(2) release limite taking into

characteristice o0 a particular site and

topogr popu-

aghy,

I+t is under this provision :hat technical

re conditions imposed on opmrating

n
"3
i
8]
oo
y
jo
¥
™
(%3
{4
QJ
te
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=
[
G
4
v

licensas, are develcped to limit relecases of radioactive

nower reactors. 2.106(c¢)
that must be

P | " 2 eha 3 ds o 4 A A mE,
gepelle ocut some of the detailed information

ion to establisii release limits under

this sestion.
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Section 50.34(a) sets forth requirements specifically
applicable to nuclear power reactors that are designed tc keep
radicactive material in effluents from such reactors as low

as practicable. 1In applying all of these basic provisions

g L
T% S r of the regulations to different licensed activities, the detaild
* N '
6 i license requirexents and technical specifications would very
i ]
7 l because of differences in the design o: facilities, differznces|
i . '
1
[ i in operating characteristics, and diffcrences in the charac- i
{
® || teristics of the environment in which the facilities are !
| i
- 10 }| operating. :
v ; '
| * Tl al b 2 oy |
1 For enanple, in establishing release limits fcor
’ . |
12 nuclear pever reactors under Section 2.106(b), tecanical i
i
i3 specifications may verywell include limitations on procedures g
14 such as pericds over which release lim.ts may be averaged, !
i, AN g 15 that would not necessarily be applied universally to zll ‘
:
> a8 _— = . ; !
o 1 16 types of licensed activities that diff.:r widely in nature.
= 17 The procedure of applying a factor of 700 to
=
E 18 i calculations cf stack relecase limits £ir halogens and §
;{ . . !
19 particulates with a half-life greater :han eight days is an
20 ! administrative procedure used in imnlemsnting Section 2,106 (e)
o
& z," which, of course, allows for full consideration of the
o ’ s o . » - . . %
i 22 || FPiclogical ceoncentraticn mechenisms which seem to concern
o % < '
ﬁ&@ il :
25 i Dr. Tawplin. . !
i
tH
]
24 ] For exavple, bilclogical concentration of iodine
(55)
o 25 || and cesium in abalone will be taken intoc account in establishing
- abe A
. S P
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the release limits for a reactor now under construction on the
West Ccast. Other detailed requirements may be included in
technical speéifications in implementing Section 50.34(zg) to
kéep levels of a radiocactivity in powver rszactor effluents
as low as practicable.

'""hile the detailed zdministrative requirements
appliad to various fazilities will vary, they all have the

cormacn ebjective of previding reasonzbhl:z azsurance that

. . - - s . : - . » 3 |
exposures to the public of well within FRC radiation protection|

guides and the limits set fexrth in Part 20.
That ccnpletes ny statement.
CHAIRMAN SKALLERUP: Thank ysu, Mr. Rogers.
e will study it in the Transcript.
'"iss Evans, are you prepared to proceed?

11ISS EVANS: Yes, I anm.

1ISS EVANS: On behalf of Incervenor LIPL and
William E. Neany, I will be cross-examiaing this zfternoon
the egpplicants -~

Cﬁﬁlnﬁhn SKALLERUP?: 1Would you heold it a second,
please?
| ilould you move the microphone in front of vou,
please.

MISE EVINS: On behalf of Intervenor LIFE and

wWilliam E. Reany, I vill proceed with cross-examination of

i
{
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the applicant. I would just like the recora tc reflect that
after it was indicated that LITE had nc additional witnesses,
that the Atomic Fnerqgy Comiission and the utility company had
all last week to prepare their rehuttal witnesses' testimony.

rlthough we had znticipated scme rebuttal testimony

to be cfferad Ly the AEC aand the applicant, we did not antici- |

pate to be Jiven a short time to rrepare crosc-examination
of these rebuttal witnesses.

With the tremendous amount ¢nd conplexity of the ;
subject xaiter preszented here, it is very unfair to expect
Incervenor, in tn.s case & citizens' grouvp, to prepare with '
their limited resources in such a short amocunt of time,

But, perhaps there are some cuestions I have

prepared tcday that I can go ahead with and tomorrow

Mrs. Pleicher will resume cross-examinition or our behalf.

'

CH2IRMAN SKALLERXRUP: I woulc like to make a

statemant at this point, 2né that is that your counsel is

not here toca nd yocur counsel missed scme other sessicns of

<
m

this hearing znd orne of the, I think, tested ways of preparing
for creoss-exaninztion is to take nctes at the time the direct
testimeny is being given.

So that to & degree vou nay have been at a dis-

advantage, but chie

jae
0]
"'

vzcauvse of ths choosing c¢f your counsel
anéd I for one do nct think thazt vou have been prejucdiced.

MISS EVANS: Well, it is just that in our case we
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don't have scientific expertise that perhaps the other parties
have. It takes just more than me takirc notes to be able to
cross-examine in the capacity we would like to ke able to

participate in in these hearings.

CHAIRMAN SKALLERUP: Well, you have to usz the

. b o
. a
o A e
W S
- w
e S = .

!
resources 2available to you, ;
i
i
!
|

|
; 7 “ MIES EVINS: Ve are trying. I will proccseé thea.
LI The question is for, I bali:ve, Mr. lowell Roe.

El g In refercase te his statemert on the design of é
9 : the liguid radicactive processing system for the Davis-Besse, ,
- ¢ i
1" 3 station. This is a questicn that I would like to have !
o !- 2 i clarified for our inforuwation and for the record. |
13 ’ Wwith refercnce to the first sentence, "The dasign i
e 14 of the liquid radicactive processing system for the Davis- f
' |
15 ! Bess=z station incorporates the mest effactive efficient preven !
16 techneclogv for reducing the radioactive contents of the pro- ;
sk A 17 cessed liquid," T would like to have M:..Roe, if he couvld, i

e

s -~ 18 “ provide nme the evidentiary basis, or at least cutlinz a summary

i9 of the evicdentiary basis for the statement I just quoted on
20 the adeguacy of the licuid radicactive waste systenm in
Y 21 Davis-Besse.
22 M iR, CHARNOFF: I am going tc ask Mr., Roe to
&
23 || respond to thet questien. I would like to cbserve,

24 “ M. Chairman, that this question addrecsed to IMr. Roe was

o
deidn
¥
e
%

in response to scme statements made by Dr. Sternglass on
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behalf of the Coalition that we had expressed some reservation
as to its relevance to their contenticns.

But in any event, there is a question and I won't
mzke a point of it now but there is a (uestion as to whether
this area of inquiry is within LIFE's coatentions. But I
am geing, for purpcse of Lhe record at lsast, toc ask Mr. Poe

te respond to the question, noting, hovever, that there is a

question as to the relevance of this quesiicon to LIID's conten-|

tion.

CHAIRMAN ERALLERUP: I have serious doubts whether
it is relevant tc vou centention., 2And I would ask whether
yeu reelly have a clear idea of the scupe of your contention.

e

-
oo d

n

E CVANS: Yes, I do. If I could offer a
cciment here, our question is if -- not cuestion but statemant

if such advanczé technolocy exists ond is tested to limit the

187

efflvents of nuclear plarts to the lowest possible zuount an
if this is the case for reactors to be constructed and those

.
-

)
o

“

operzting now, perhaps east for our nuclezr power plants

culd operate under a limit lower than

A

they could Le, thevy

<
“

We are trying to establish perhaps what part this

wight say 28 & scoluticn to the problem we are

Cad
<
]
£
-
n‘
yor
&1
4]

-

-
O
£
"~

preserting here. By saying thst we feel the standards are

inadequate, we are tryving to see wvhat pocsible dosages or

effluent levels the nuclear power industry, pewer plants

- — i s
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industry, could operate under.

MR, CHARNOFF: I won't procced further with the

_wﬂfzyl 5 argument or this. I would just like tie record to show the
'!l! ! 4 remarks I made bafere and ack Mr, Roe it this point to :
)'l? § respond to the question. E
¢ . WITNESS ROL: Yes, The aqmipment for the é
! h liquid rad waste systam is outlined in Section 11 of the PSAR.
’*; This includes the type of equipment which I had discussed in
i ggg ths statoment yesterday, the degasificition, filtration, ion
it
o 0 i exchange ani distilleation equipment.
" i 7lso includad are the decontamination factors ;

f } . ’
12 } assumed for this equipment.

| 12 1ISS EVANS: WVell, I know what the components of |
o M1 ena system 2re., T am asking you to outline the basic for
X '55' that statement that you made concernine the most efficient :
w6 | . iy ) _ o
]; proven tochnelosy, because perhaps outline the Lasis for this,
o ! ?
" 17 i and I don't know if you have it at vour fingertips, but I am '
T
:
| .
o 8 i interested in what is the most efficlert proven technelogy? !
- 19 Jor instance, it was brought cut earlier in the ;

-

A

hearings, in reference to another type of radicactive waste
s at in the Oak Nidge system thzt was being investicated. T am

te esteblish whet ¢he moz=t e

I
'.‘

354
3

e
O

+8 they are going tc operate under,

b
Tt o i gy et S - g ool
s

ficient proven technolocy '

If he could cutline this, I krow what the components

L
£

are ==

A —— e g e
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MR, ROE: The first part of your question there,

I simply don't know of additicnal equipment beyond what we
have cutlined that is available. The Czk Ridge system which

I believe we had écmmented on before ic an unproven system

and it bears no relationship to the licuid rad waste treatment
systen,

AISS EVANS: 1 understand tlat., But I had wanted
you to provide me with assurance that the evidence. the
evidenticl assurance of the statement you made yestarday that
you are operating under thne most efficiert proven technoloecy,

I am aware of wvhat is in Part 1l of the PSAR, I
am awere of the camponents of the rad vaste system. But I
am trying to establish the background for the fact that vou
stated yesterday.

MR, ROE: This ecuipment thét we have outiined to
be instoliled here compared with many otler plants, we would
expect tihiat to be at this low release :nd as low or lower than

anybody elsa that is installing this ecuipment.




I am trying to establish here is

| Ay : % ; \
2 || the evidential basis for the statement that you made yesterday

- @fficlent proven technology. I don't

| t

[ |

! | !

H . o & o - & B o8 3 A ™ . i £ ~ w
3 4 i lLave th: Gouuments that voi it® 1ln the PSAR. DBut i¢ you

4 am not interested

I think the repetitive nature
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of the question is due to'tho fact that she hasn't had an
a.swer as to why Mr. Roe telieves that this is the most
;fficiont number of units to be emplovad. What comparison
have you mada, for example, with other systens? And upon
what do ycu base your opinicn that it is the most efficient?

MR, CUARNOFF: I am going to let Mr. Roe anszwer

that, but I tuink Le stated in his testimony that the

pxpected efflvent releeses from this plant will be as low

’r lower than the copercting exrericence at other plants,

2ich suggaets to ma that he has corpared the results of this

with other plants and thercfcre it is the hast proven

6 \-r'.

G nalogy.
CHAIRMAN SKILLERUP:

Then M. ‘Roe should say su.

MR. CHARNOFF: I think he 4.4 say sc, sir.
But I u3:1d b2 ¢lad to have Mr. Roe afii:m that,

MR. POE: If I didén't sey i: in those words, that
. what I intended, that the equipmnent that we have
pian to install has been coupared with other
ations, and for this reascn we balieve that
cur effluenty will b2 as low or lower “han operating plants
now.

MISJS DVANS: Could you give me the evidential

matter vou used to com2 ¢o this conciusion that vour system

is the wmaet éficient rroven technoloyr for reducing the

radiocactive content of the processed liguid from Davis-Besse?
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MR. ROE: The operating reports from existing
stations outlining the releases that they have made over a
period of time.

MISS EVANS: Is there a system -- is there a plant
in operztion at the present time with the same cort
of system? I bﬁliav& you ansvered that, Have all of these
systoms to be utilized in Davig-Besse fully dauonstroted their
arfornance in nuclear station operaticas alsevhere?

1dividual exvponents that make wu

":J

& ¢
- &

the complets rzd waste Strzam, yes. T can't say that it
¢t &all ¢f the componentsz tha: wa plan
e Leva Mave besen Jdemcnstrated in a complete stream.

©Z58 TVANS: co then perhajz all the evidenca, the

operatinc cvidencz, does not exis: for avery component that

o
'-l-

you are going to uss in th2 Davis-Les: & Nuclear Power Plant?

T LR YAV A vy | X
iR, CHAERNCTF: "

0

halrmar, I think we should

"

estarlieh bow this =eles h IFE issue. It seems to

)

3 €O

w

<
e

‘
§

Te that we havs testifiad bafore that our relzasss :il1
be wall below Part 20.

I the point that Miss Bvans #izhes to argue is
that, as I understood her to say, tl& 1f the plar® can oparate

at less than Par:s 20, the Part 20 staniasdz ought to be

Y v &~ o A . z % a Ao s T w Ao ] & -~ -]
20UBY, LRz avidanne {e Laready in thel thle plant is cunactad
4 oy - | P » dv N ”~ - A . - il .

~C oparzate Pelov Part 20. The nature L the questiens

that I believe zhe is asking are direc:ecd to the questicn

as to whetker we have z eystem, or whe -her there is a system

?

——
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that can work at still more efficient serformance than the
one we are proposing. But that kind of question then would
¢o to the issue 23 to whether wa are comlorming with Part 20,
namely, the lowest practical standard -hat is in Part 20.
Thet is not the issue of LIFE nor of any other Intervenor in
this pariicular case.

MISS EVANS: You mentiocned earlier that --

CHATRMIL SHALLETWUP: Off the record.

\2iscvssion off tha record.)

“HAIRMAN SKALLTRUP: On the record.

“ZE8 EVANS: T would like t: resume with =
Quastion that relates to what Dr. Celdnan said cn behalf c¢f
the Applicant yesterday or in responze to a questicn asked
by Mr. Chezrnoff and this was considering Dr. Gofmen's 2nd
Dr. Tamplin'e staterments ~ith T2spect t> the present ARC
S candards,

<~ weuld lika ¢o have Mr. Golduan read section 2.108
(e}, the first sentence, to me, picasa.

MR, MORTON GOLDMAN: 2,10¢(e). "In additicn ¢o
lindeing eoncoentrations in 2é#f)uent str2ams, . the Commissicn

may limic quantities of racicactive rat:arials released in

}oe

&ir or water Quring the specifiad peiol of time if i apoears
trhzt the daily intake ¢ radicactive ma:erial from aiz, fecod

or water Dy a suitable sumple of an exposad population group

averaged over a pericd not exceeding one rrear would otherwise
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exceed the daily intake resulting from continuous exposure

to air or water ccntaining one-third the concentrastion of

radioactive materials specified in Ap;endix B, Table 2 of this

Part.”

That is the entire section.

MISE® EVANS: Thank you. Tren in refersnce to

your stat:ment yesterday in the tastirony, and I don't have |

tha transcripsc page, you said "Sestior 2.10€(e) limits the

i

!

|
guantity discharged from facilities o!f intake of radicactive

|

\

=)

aterials Irom air, water or food by :z suitable sample ¢f an

exposed pcpulation group would excead one-third of the intake !

reprasanted by thie MPC values."” !
I would like to zsk you is it correct that 2.106(3)!

coes not necessarily mean the AEC requires the limiting of

M2C cencentrztions according to -~ concentrations in the

appendix for air and water, it only g:.ves authcrity to the

Conmission to do so under certain circunstances a‘fter it is

deemed necessary?

MR. MCRTON GOLDMAN: It does say the Commission
may limit if it zppears that, ves. But it is
not necessarily after the fact. It muy be prospective, that
is based on anzlyses tefore the plant goes into cperation.

MIS

18]

EVANS: Would vou clarify your last two

gtatements., I am lost.

|
MR. MORTON GOLDMAN: I thiik this section has
|
|
|
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beern interpreted by some people, certainly by Drs. Gofman
and Tamplin in other cases, that this only applies after a
lituation has develcped, that the Commission may limit
quantities basad on the cne-third int:zke. In other words,
én the basis cf monitcring of the env! ronment, or othar
bases for eatination of do2e cf an existine situation.
What I am sayving is that besed on my own experience with

tha licensing process thzt this szcticr has been iavoiced

prior to the opera*ion of

&)
Y ]

laat if in fact it appears on

the basie of -rpalyses

[

wnd caleulaticznz thzt this situction

may 2xist Defore the plant gozs into Creration.
comething that car be applied in cdvance

of an actual situaticn developing, rather than after the fact

of a situation having developed.
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MIS¢ ['VANS: But ii seems tc me this is not what

|

3 || an instance thé: must have been done ottside of these

the Commission ri:gulations are saying, that this is only

4 || regulations. T.is regulatiocn states that this will be dcne

Loy s s || after these san;les have been taken and after the intake

‘ﬁé); ' M rom the air,witer and foccd samples by exposed population !
’ ! groups has bee establishaed to exceed cne-third the con- :
7 i
8 f centration of .5 millirenms. ?
9 M DR. i ORTON GQQDHAN: I weculc e veiry happy if the i
jo |! Staff would inurprer iz that way, becsuse it would make ‘
& T 11 life a licot sim.ler, at least at the bacinninc. But unfcrtunatelg
ff? 7 12 ciiey don't, fi:a my own superience. Trev do apply this before |
| 13 || the facc. i
Gt 14 I t3ink Mr. Rogers stated in his response to the ’
B . J Soard's quectin just a few moments ‘agc that the Staff é
o 16 l was geing to cuisider the rsconcentration in abalone in a
e || West Coast plar: in setting the technical specilications
_;3 i " for that plant ; -ior to tha plant's going into operation.
i;i : pes MISS LVANE: DBut it would still seem to me that
’ i

the regulations isdicate that they do rot do so until

- ‘
5 2 , afterwards. It ma, be a matter of record, what we talked
% about this mroning, lMr. Rogers' testimony, the technical

-

speciiicaticns, the: come cut Lefore the piant. But in

24 Part 20 there is no provision for this on the record that

‘ g5 || they do this beforehand.
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MR. cﬁanuorr: Mr, Chairmar., this is not-a

question, this is an interpretation of the regulaticn
by Migs Lvans which Dr. Goldinan has sucgasted is in error.

But in any event, it is a gquestion fcr LIFE to propose as

. § | a matter of legal arjument, it seems ¢
uﬁd'i" :
' € The regulation is clear on ite face, they interpret |
i
{
7 ’ it cne w2y, Dr. Goldman guggeste it is irterpretead another |
i
! . 1
- 8 ! way, but it ig cercainly not a questicr tc e asked of :
|
I o o |
g | Dr. Goldman in hig technical expertise. :
{
1
10 ! SHATRMAN SKALLERUP: That 1fs correct.
= |
1 | MISS EVANE: Than I will rect with the cross-~
12 ” exanination until Mre, Bleicher i3 able Ltc assist e tomorrow

13 at 1 c'clock.

|
o - 3 . o ]
14 MR, CHAPNOFF: Mxr, Chaimman, this is consistent !
* %
"
1s || with the schneduls we have taikaed about I would l1like the |
i
' ) , :
16 || record ¢ stow of course that as of yesteréay it hald been i
)
17 || xerorted to us by Mrs, Bleichier that she would ke hare this ’
- | ~
12 if afterncon %2 conduct cross-cxaminaticn of the Applicant. i
|
9 I SFKALLERUP: Are therxe any other natters? |
!
20 : MR. BAFON: 1f you want ¢ jeap on going for 2
2 few minutes, I might be able to get in some questicne right
22 § new. They woulén't be very long anéd they wouldn't require
Eap |
. 23 ¢ a lengthy angwer I am sure.
|
24 ' CEAIRMAN SYALLERUP: Precesc.
e | #R. BARON: It ie with rega:d to Applicant's
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Exhibits 5 and 6, the letters received from the Adjutant

Generzl's Department and the3ecretary of Defense.
I assume these were received as a result of [ir.
Roe or somecne from the Applicant reguesting this inforaation.
My question: What information was given in the
request for zsgsuranca? In ctheor words, was it explained

that the plont would stand and operate “or 40 years?

That i3 ore of the items that I am looking for.
W 2 - - o e - "
Cive ma soite assurances,” I
propar to give a basis

che questicn itaybe tha

that weint otvt tc the

tae original regueszts fully

P

'~1‘ . | 1, - -
-y Ccon't aave &

P —
——

yu A

ma2y have as Litt familiarity with
as any layman,

e were talking to competent people

s —

nsre wvhe were fully aware of the type cf

-

. e s . S S < et S

wers talking about, it be.ng a nuclear plant.

Staff h: aid i he fecrsezary cf Defense letter

—

that their copy had besn ferwarded to taen through =-

T et —— e ot

CLAIRUN STALLERUP: !Mr. Walske., Do you have the

Walske letter?




.

BARON: I didn't see thaf., Here it is, I have

it nere, it is Exhibit 3.
Mr. Roe, what you are ;aying though is that a2
£ull exaplanaticn or full apprisal was given to these two

departments of what che plant consists of, or would consist

of, so that they understood the significance of the thing,

80 that in +ha forming of these answers. they are telling

you that nc metter that this is coing to sit there for 40
years and be- az powerful as anything ¢01ld ke for the 40
yeass, we underscand this. Je 2 gl.ng to take ali
of the procautions necessary? That 1s Jlat I am gettin

HMR. CHARNOFF: lay I suggest, !ir. Chairm:

if Mr. Baroa would examine the letter frem Mr. Walske,
for example, on page 1716, the leiter soeaks for itself,
and it sayes 'On January 14,
confimning the Department of Defense's
awaraness o lans for the constructlon and operation of
the Davis-Passe
It suggests tha: che Departnent of lDeiense is

aware of the Davic-Besse facility. We have to assume that

when paople telic chout a2 power plant, it is not something
that goes into operatior for several <iéys cr weeks, but

5 4 #
-l

»
-
- R

Mr, Walske is Assistant to the Secretary of




r LI B L B L - e it
4
-
o0
et
| B
[ o
{ o
)
(3]
B
Sy
Y]
o
p [
m, ¥ - .
4 [
- 5 3
e
] f2e
,. s o
,,.» m
[ = W m
, o
7 w "
7 8 £
e — — —— et ettt — e e e o e St oo o s

sl e T

~
e = = ® = & =2 2 8 5 N8 3 8
.,.‘
- .
. 1 s %
A i Bt
> . : ¥ 'S Ay
, . N i S
® - RS TR @ .7
Vs & il ; : Tae | &0 o R LE L S
5N > .\ﬁ.&.‘ W ¥ # . \w W - A.u.. 4;% ’ * .r..fw )




oK : L
: . |
7
A4 é
&% ol
- '
ST
0 |
- |
| 1 |l
§ ‘é';..' o
o -
i 19 |
"4
2 % 13 !
16 |
e o i
&0
got 18
e o
e e
T
2
- By
K. 21
© =
) {
b q
|

A - T . - : v : 3

A,

1912
MR. BARON: Do you have a ccpy of the letter that

Howard Fox wrote to the Adjutant General?

MR. ROE: There was no letter written.

MR, BARON: What did he do, just call?

MR. ROE: Yes. There were personal contacts made
with the Adjutant Guneral to reaffirm tlelr awareness of *the

-

Davis-Besse sration.

MR. BARON: But vou don't krow to what extent
their awarsness was? The awareness of ¢n individuzl ag ro
what Davis 3esse stznds for could be quite cdifferent from one,
person tc another,

MR. ROE: No. The reaffirmition on the lecter
from the Adjustant General -- most of the material was &
reztatement of the material contained in an Rugust letter,

I keliev2, ¢ the Commandant of amp Perry. So that it was
a restatement on :the Adjutant General's lcvel and come anp...i-

cation ¢f that infernacion.

-

MR. BARON: Was there any e fort made with regard
to the Uniroyal pecple cr the TRV peopla? It seems teC e
there was scme indication that Uniroyal owmned that Erie
testing ground and at the present time it was leased tc TRW,
which lease had perhaps montis to go.

1 thcse people

12

wi

=

W

&_

s there any further contact mad
as to what possible useage they might wiant to make of it?

MR. ROE: There was some cantact with TRW. There

SPURS——
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5v§r in indication from them ;Sat they would not bz renewing
jtheir ioaso.

However, the second page of the Acjutant General's
letter dces state that all of the firinc, any firing frcm the

Erie Irndustrial Park there would be in sctrict accordance

; . |
¢ lwith -~ I can quote it, ;
i l =
s & 7 "Any firing from the Erie Industrial Park must be
& ;,
o 8 || conducted in accordance with strict safcty precautions and
e |
) 9 || in accordance with the sams procedures :.n force for firing
: 10 || from Camp Perry.”
ot {
1o This gives the assurance from the Adjucant Ceneral i
12 || that any operations there will be under scrict control. !
13 ’ MR. BARCN: The way I interpraet this letter then !
14 iz that the Industrial Park is under the cecntrol of Camp :
! el . f
1§ || Pexrry. Is that what you are saying? ;
|
15 MR, ROE: The firing, any f:ring from Camp Perry
B . . s - 5
oy 17 using the restricted areas is under the:r control.
zéﬁg;;' 18 /iR« BARON: That is what th.s joint use agreenent
.'.*5 ™
e 4 if i8 that is referrsd to on the first pagc:, the last paragraph? ‘
) ! ;
i
i . = \ 2w s g ¥ - _
20 (| "TRW Jec and Ordnance Divizicn has entereld into & joint use
-
& 21 agreement with us which permits them to test their weapons

on Tuesday 2nd Thursdey each week."

(ﬁb
8

-
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MR. BARON: All I am getting at obvicusly is

that that particular location will be controlled by somebody

® =
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and it is your interpretation of this letter that it is

controlled by Camp Perry?

MR. ROC: That is correct.

MR. EARON: That is a fact to which you are

attesting, is chat rignt?

MR. ROE: Yes.

-4
9]
o
&
(2
(SN

MR. BARCN: Those were +=he easiest thiucs
come up with a2t the momsnt. Youv uY¥e gding to nave TC allcw
me to wait until temorzow Yor the rest.

CHAIRMad SKALLERUP: That being the cass, we will

adjourn until 9:30

(Thereupon, at 4:45 p.m. the hearing was
recaessed, tc reconvene at * "' Aa.m, the

£oilowing day )

—— ———— "

- . ——— -




