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‘ C.E. LQI‘SQ;}
Union Carbide Nuclear Company SEP 9 :
Post QOffice Box P 796?
Oak Ridge, Tennessee : -
: Attention: Dr. C. E. Larson
! Vice President
', Gentlemen:
é Reference is made to your letter of August 7, 1963, regard-
! ing the experimental ingestion of Iodine 131 by personnel ,of
| ORNL. e
i We note the low levels of radiation involved and agree that
: in terms of actual hazard to the individuals there is little
cause for concern,
However, in view of the possible legal consequences flowing
from such an experiment, and the fact that any experiment
involving human beings is sensitive and may have implications
beyond the immediate area cf radiation effects on the par-
ticipants, it is requested that no further activities in-
volving the voluntary irtake of radioisotopes by human beings
; be undertaken except with thz prior apprcval of AEC.
, Very truly yours,
| %W
j RS
3 ;WS. R. Sapirie
| Manager M
i Oak Ridge Operations
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Location

Copy to

INTERNAL CORRESPONDENCE

| CARBIDE

UNION CARBIDE NUCLEAR COMPANY . POST OFFICE BOX X. OAK RIDGE, TENNESSEE
D. 6. Sehultz July 16, 1963

To (Name) Date

Company

ORGDP; Bldg. K-1001

Originating Dept.

Answering letter date

K. Z. Morgan’

Subject

1 believe the two enclosed memoranda adequately answer the recent
planned exposure of some Laboratory personnel to 1I-131. Sinoce

"some people are reluctant to sign waivers in the case of such

eaxperiments, may we have your views on the necessity for same?
Sizee - £ R s

F. R. Bruce
¥REB:umb

Buclosures



BUSINESS - GUP‘FH] cATIAL

July 15, 1963

To: F. R, Bruce

From: K., Z. Morgan

Enclosed is a copy of a memorandum from Fish to Snyder and me
dated June 2, 1963, and a copy of my letter to Fish dated
June 24, 1963, In view of the fact that some questions were
raised relative to the safety of this program, | am sending you
this correspondence. | believe the letter from Fish answers most
of the questions relative to the nature of this study ond why it was
conducted. | think such studies should be continued becouse they
provide some of our most valuable data. If there is any further
information deslred relative to this program or if you wish us to
take any further specific action, please let me know,

Original Signed By
K. Z. MORGAN

Karl Z. Morgan
KZM:{c
Enclosures

cc: B. R. Fish
W. S. Snyder
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June 24, 1963

To: B. R. Fish

Thank you for sem:ii?:?l me your memo of June 2I, 1963, relative to
your experimental 1'% program. | am quite proud of this study ond
the results it has produced. |t appears to me that this program has
already given more definitive answers to certain important questions
relative to 113} than any other and | am confident it was carried out
under the best of supervision and that the small exposure received
by the participents was negligible and completely justified. i am
glod and happy to share with you any responsibllity for the need,
desirability and authorization of these studies. In view of the
sensitivity of legal-minded individuals, however, | agree that in
the future, for your protection and for our own, it would be best
fo discuss plans and document decisions by appropriate written
memos. | hope, however, that this will in no wise discourage
your plans for other such studies because | cansider them of great
value and urgently needed.

Sincerely,

Original Signed gy

K. Z MORGAN
KZM:je -

ce: W. S. Snyder

BUSINESS - GONFIDENTIAL
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" BUSINESS CONFIDENTTAL e
INTRA-LABORATORY CORRESPONDENCE
OAK RIDGE NATIONAL LABORATORY o
June 21, 1963

To: X. Z. Morgan
W. S. Snyder

From: B. R. Fish

Subject: Human Ingestion of Resin-treated Milk.

In order to answer questions posed by the Carbidexigggl Department, Mr. Bruce has
asked that we give him a brief recounting of the milk ingestion studies which
we did. The following paragraphs present the story in about as few words as I can
muster. If you have any changes or additions, please include them in the final

form which you transmit to Mr. Bruce. It is my understanding that Laboratory Manage-
ment does not imply censure of our actions by this request for information; rather,
it appears that our lawyers may have been sensitized to such questions by recent
legal action and because of the incompleteness (with regard to dose, ete. ) of our
statement in the ORNL monthly status report. If you agree, all such studies in the
future will be documented in the form of a proposai-memo—for-your approval before - - -
any actual human exposures, however trivial, are undertaken.

BACKGROUND

s

In anticipation of action by the Federal Radiation Council to lower control criterie
for I131 contamination in the environment, the Health Physics Technology Sectiom, in
1960, initiated a study to improve the sensitivity gnd_gpcope of the availeble environ-
mental monitoring procedures for IY31., A correlaticn Was sought between ORN1 stack
releases, meteorological data, grass contamination,’and I131l content in cattle

Following the resumption of weapons tests by the USSR in Septe?gsr 1961, a considerable
increas? 3n the amount of I131 was observed in cattle thyroids;®/ in milk from local
dairies{2/(including that obtained from ORN% ?afeteria) and in local citizens as
measured using the ORNL Whole Body Counter.\3/ One method used .to concentrate i3l
from large volumes of milk is that of iollecting thé';;3; on a rtiﬁtively smell volume
of a strong-base anion resin column. 4 It was shown by Farabee that, whereas most

RIS 2

{1V 3. R. Fish, J. W. Youngblood, et al "A Study of Methods for Monitoring I3l
Contamination in the Environment" ORNL-3189, pp'232-23k (Ju1y 1961).

(2) B. R. Fish, P.E. Brown, et al, "I}31 in Milk and in Cattle Thyroids" ORNL-3347,
pp 148-149, 151 (July 1962). e '

(3) B. R. Fish, L. B. Farabee, "Radioactivity in Foods'l ORNL-CF-62-2-Tk, pp 23-2k,
26 (Feb. 1962). ‘

(4) B. R. Fish and L. B. Farazbee "Analysis of Milk for i3l by Anion Exchange Resin:
The Effect of Protein-Bound I131", ORNL-3347, pp 149-150, 152 (July 1962).
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© the 1*31 is extracted from liquid milk pessed over a resin column, about 3% to

X% of the I*3L is not extracted. There is evidence that suggests the non-extractable
n is frotein-~bcund 1331, At the time this was noted, it was not known whether

T eXtent proiein-oound 1131 in milk is assimilated by men.

[

-~ local ecitizen (— employee of UT-AEC farm) was observed to have an
: ol 120 pe/dey vie milk from a cow grazing on his nome farm during
cooner 1,01, Tns ILi- es dezosited on the grass as a result of Soviet weapons tests
1 early Septempoer luol. aAlter =zoout five (5) weeks of nearly constant exposure at
lewel o daily inteue, the individual had 220 pec,or less than 1.5 tiaes the daily
lnvexe, in nis uwhyreis.  Using —he JCRP-ICRP viological parsmeters for Ll3l, it would
.oowrpelTed tant the Lyvoid Lurden should reach about 3.3 times the daily intake.
ouse 27 the fmportoat socizl snd nealth problems involved in applying the FRC's
~eriaz for exposure JI & popu;ation to It 131 , it was believed desirable to review the
es for tune NCRP-ICRF thyroid uptake model. The presenth accepted biological pare-
used o calcule:e sermiss 1L1e chronic intakes of IL31 are based upon extrapola-
2 . After consultation with K. Z. Morgan and W. 3. Sayde:
riod of significant 1131 fallout should occur, it would
£ I131 by humen volunteers drinking mils cou-
Since fallout I31 on pestures would be
t the highest "neturally" occurring level
o maintain a nearly constant daily intake
sbout 1 1/2 months. The clean milk was to be

fECHaE NN ;L_,.;_J intake ope

‘
«t (D

b

Jor as long ¢s cu551a;;

soteined Ty Tesin rer €521y, However, no significant I 131 railout occurred
wnuilosbhous wasz end oS even then, the levels were much below taose of
gltoier L :l.

oy ey

JI337 3ERIES

-

T illi zontzining I131 wes obtained from UT-AEC ferm to
... cxtraction technique. The column effluent milk con-

.2 I-3- that hed been snticipated for use in connection

- using fallout contaminated milk. After notifying

ut furiner detailed consultation, three volunteers begen
2520 wl of total milk once daily. This level of inteaue
above). The individ-

e
O

should
se noted that these doily intexes of 1t represent 0.3 per cent of the maximum permissibl.
icily intcxe in woter (ICRP) znd are completely negligible in significance. Furthermore,
inteke was terminated after 11 days when the trend of thyroid buildup could just barely
te discerned by using the umost sensitive detection methods. Thus, the total individusl
alie was g nc whickh is less thean 0.04 per cent of the maximum permissible quarterly

L by weter (ICRP). The resultant radiation exposure to the thyroid is
o ve less ihan 3 nrex for eech person during the calendar quarter. That
sure is only about seven (7) per cent of the average dose received by members of the
sorulazion Iroa naturel bicksround radiation during a quarter.

—
37
- i
L .=
e
-

Laourh the results o

-

the rr=liminery study were inconeclusive because of the low

28 lntoie, tne oawné o0 tayroid Lwcden cppesred to be definitely lower then tae
-I20F mroddicted Levels oy o fzetor of about 2.

[{bB1I8Y
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These doth were discussed with Supervision. The concensus was that much more deta
cluding more peopls. longer ovbservation times and higher intekes to
re ud¢lj &etc-veole *e"el. Since there was no other comparable data

ingestion study.

SECCUID SERIES

Tre sccond study 1562. Five an volunteers participated as Zol:
Inllows, had participated in the previous

cnrznic intexe study vad, 51 ey were to be away on Company business during
rart o the study rneriocd, they decided tc ingest a single intake for direct comparison

with JCRP ICRP parsmeters and :to test the validity of extrapolating single intake data

was te.sun in Octoter

o nredict chronic upteie. These two individuals drank resin-treated milk contalning
souve uc of IlJL, which s twwo (&) cver cent of the meximum permissible quarterly intake
({P3T = 4.2 uc in weter,. Totel rediction dose to the thyroid of - was 0.17 REM which

c
25 only two (2) per cent of tae meximum permissible quarterly exposure (MPQE) to the
-hyroid (HCRP-ICRP). Tho next lovest dose was experienced by subJect- who received

~

2. 270 REM, which is less then one (1) per cent of the MPQE.
Taree other persons ril: conteining 1.84 ne of IY3L per day.

perzicipated in the study for 63 consecutive days and

er cent of the MPQI, resulting in a total radiation dose

> order oI the aversge dose from natural background radlation
during & quarter. ingested 1.84 nc 1131

milz per dey for eigat consecutive deys and withdrew because of a mixup in the aliquots
of milk which were to be consuned on the 9th and 10th days. 1consumed less than 0.4 %
of the MPGI and received & totzl radiation dose of 10 mrem to the tbyroi% (less then
background). see study above), ingested 1.84 nc I in milk per
day for four deys and withdrew when he had to be away from the Lasborsatory for a number

oI deys on personal business. ingested less than 0.2 per cent of the MPQI and receiv-
ed zbout five (5)mrem to the whyroid (less than background).

Consumed less tacn reg
oI J.230 REM, which is on

SUi MARY
2o

1. The aost restrictive specific limitation written in ORNL procedures thet apply in
these cases of planned exgosure is found in the ORNL Health Physics Manual -
Procedure llo. 22 (Perscnnel Radiation Exposure Limits), page 3:

("2. The follcwing recommendations shall be used as a guide in planning
znd conducting operations involving personnel radiation exposure...” and,

2.(») Internal Zxposure - The inteke of radioactive materials by an 1nalv1dual
in any single weex should not exceed 1/13 of the MPI/calendar quarter...")

In zhe case of ‘ and- the total intake in seven (7) days was 0.092 uc 1131
which is the highest total intake in one week. This is less than 1/3 of the weekly
inteke limit imposed by ORNL procedures (0.332 pc IL31),
2. To consider this study in the context of fallout exposures to the general public and
of otaer comparable investigators (whole body counter operators) who have participated
in similoxr (howoelb less valuable) deliberate exposures to 1131 during the same
general ceriod of time included in these ORNL studies:

1168185
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Z. (continued)

(2) During July =nd August (approx. 60 days)i farm families in Heber
Vﬁlley region of Utan rezched levels of B to 11 nc I131 in the thyroid and, in
Lat seme period, edults im Seit Lake City averaged 0.5 to about 1.5 nc. By

couparison, the rlanSt zverege “hyroid burdens for the iarticipating ORNL

eployees during cny wl—o:ai' veriod were - 4.5 nc; , 2.9 nc;-, 0.78 nc

(S3 dcys); ), V.Ej acy , o..3 nc. These are about equal to or lower than
~he thyroid burdens oI many thousands of persons exposed via their normal milk
supply during tue suwmzer of 1362.

() In connection witi their whole body counter programs (for calibration

urposes only), three geople t MIT took one (1) pc I 131 each and three persons at
Vauanzox;c 1004 O pC‘ILJ (oru_‘y) In contrast, the largest total intake in our
study wos .1 pe I<2+, frou walch we obtained some useful metabolic data in
cddition to calivratious.

L

. It is =my opinion that the dots orteined in this study are very valuable. Radiation
doses received were very low ind couperable with natural and fallout background.
The only criticism =het I would .icke in retrospect, 1s that the chronic doses should
2ove been higner vy o Tector of cbout 4, more individuals should be followed for
eoout 6U deys, end <ne ails ueed not nave been resin treated. Further studies are
needed ond ore bein plraned.

4. 211 Pive persons porticipoating In these studies have submitted btlood saizples which
were cnalyzed Tor Lrotein-nouad Iodine by the ORNL Health Division. The sezmples
e
r

re subazitted after the studies were completed and show that all subjects
e eutayroid.

. £1ltpough we obJect to signing a waiver of claim on the grounds that the exposures
were trivial In comparison <o those we might get in visiting certain local laboratories;
still, if it is felt necessery, I @m sure that all of us will sign any reasonable

discleaizer.
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