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Introduetion

One of the principel functions of amy Health Physics group 1s that of
collecting information relative to degrees of persennel exposure and making
it available to the physiolan fer use in providiag the proper clinical
safeguards. Up to the present time this information has consisted largely
of monitored data such as air conecentration measurements; surface measure-
ments, slotaing ocounts, hand counts, ets., but lacking in conerete evidenoce
as to dosage, or the smount ef astive material deposited in bedy tissues,.
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It has been known for some time, in the case of urenium and other radie-
elenents, that certain tests of urine and feses ean be used to determine
whether or not a "tolerance" amcunt of the element has scsumulated in the
body. Hundreds of these measursments are made daily within the Atomie
Energy Commission project in view of their importance as a means of control-
ling potentially hazardous exposures, but little has been done or can de
done to interpret these findinys in terms of a long range effeect on the
gonus Homo. It has been felt that some effort to correlate excretion
findings with exposure monitering, in an area where exposure levels and
materials are relatively constamt, might prove wortawhile in helping te
establish the effectivensss of presently scoepted tolsrance levels in air,
clothing and body contaminatien.

~ Two opportunities for detailed texicolegical study of uranium metal amd

~0 its compounds present themselves st this plant. They are: (1) chemieal

AN processing and handling of product material appurtenant te the electromagnetie

$ separation of U234, and (2) continueus and measuresble exposurs of machinists
and eperators im the Sunflower and Daffodil programs for the next few years.

X

The two problems should be studied coeperstively sines they are related.
Because of the greater activity present in enriched U”‘. the first study
will offer opportunities for developing micro mioroguantitative analytical
data directly applicable to the seeend. lioreover, the results sf the second
study should establish clearly that messureable physielogical injury sither

f) does, or does not coccur as a result of leng tera, ainimal exposure.
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The T34 Study

Rzgint attempts at this site to obtain medium level coneentrations eof

U by slectromagnetic separation have been quite succesaful. Ia an effort
to determine the extent of the hazards involved in the handling of this
highly active material, it was definitely established that same uranium is
abgorbed in spite of precautions takea te prevent it. That is, complete
proteotion is not afforded Ly elaberate ventilation facilities and
respiratory protective devices.

Now & further effort to obtain higher cencentrations is being planned.

And it i{s this project to whish the prepesed study has referense. Only one
or two subjects are involved in the study and, in view of the potential
benefits to personnel im this plant and others whioch may result, it is

felt that full advantage should be taken of this opportunity. The plan

is outlined as follows:

1. Detemining Xidney Function. Inasmuch ss there will be but one
or two viduals involved, every affort must be made to validate
the test results. Since uraniwm has its primary toxis effeot
on the kidney tubules, it becomes important then to determins the
presence or absence ef abnormal physiological eonditions in the
kidneys of tnose who are to participate in the test. This imposes
the need for performing eertain kidney functiom tests (inulia
olearance, urea olesrance and others) en these subjects prier
to the period of the test. Inulin clearance, being a medical
research procedure, requires hospitalization and will prebably
have to be performed at some hospital associated with a Sehoel of
idedicine.

2. Determining Uranium Intake. To determine the smount of uranium
taken In by Inhalation & "dumay" respirator, backed by a cascadse
impactor and a suitable trap to capture 2ll material which passes
the respirator filter, will be run at dreathing level along side
the subject while work is in progress. Twe or three runs followed
by carsful analysis of the filter, lmpactor slides and trap should
establish the relationship between the amount of uranium on the

e

respirator filter and the amount which passes through. The
= uraniue intake can then be determined by applicatiem of the preper
;ﬁ faoctor to the smount of urenium oa the respirater filter. Following
o this, all of the respirstor filters will be analyzed daily teo

deternine the daily uraniwm intake. Such preecautions as are thought
to be necessary will bs teaken to prevent pessibilities ef intake
by other medes of entry.

wex-s0 THIS FORM FOR mm-oowwxmmc: ONLY



INTER(:OMPANY (:ORRESPONDENCE

Post Ofice Box P

(=*=) COMPANY_CARBIDE AND CARBON CHEMICALS CORP. LOCATION OAK RIDGE, TENN.
TO ron OFe Ce Se larson DATE  June 14, 1949
31dg. 9704-1 ANSWERING LETTER DATE
ATTENTION
COFY TO 549 Listribution on Last Page SUBJECT Proposed Toxicclogical Studies

L)
(s
(WD)
-t

-4~

concomitant with an improved program of health protection, there is an
epportunity to secure the type of medical information required by the
physician to interpret, in teras of human experience, the texicelogioml
findings of swall animal research.

The following study of the effects of wininmal expousures to the machinists
and cperators in tie Juaflower and Daffodil prograns is proposed

l. Jeneral. All nonitoring techaiques and devices presently used
Py the Health Fhysics Cepartment will be investigated, revised
and improved i{n sceordance with the experience and advice of
several research woricers at the University of Rochestsr who are
expert in problems relating to uranium exposure. Much of this
1as already been accomplished.

All saapling techniques and frequencies will be studied with
s view to ocollecting data that 1s statlistically valid, GSome
assistance from the laterial Coutrol Department has beea
ottained in the past and indications point to the possibility
of additional aid in this regard.

In addition to setting up an adequate system o recording
scientific data, a diary methiod of recording sttendant incidents
and events will be inaugurated.

Contacts with the University of Rochester Scheel of Medioine
and Dentistry are anticipated for the purpose of obtaining the
necessary information, suggested revisions, shifts in emphasis,
etc., taat are needed to make tnis study worthwhile.

2. Body Tissue Anslyses. Or. Harold C. lodge, head of the Divisien
of Pharmacology and Toxicology at the University of Rochester,
suggested the need for securing samples of soft aad hard tissues
for purposes of analysis whenever possible. This will involve
making arrangesents with various hospitals and dental clinics
in the vicinity so that when these exployees have an appendix
removed, & tooth extracted, or some siniler mediecal sarvice per-
formed, thess tissue samples will be available for analywis.
Furthermore arrangements should de made to seocure samples of hard
tisaue, l.e., rid, stermum, vertebra and femur, on post mertem
examinations when such an opportunity is presented.
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3. oSunflower Routine.

a. doutine 24 uour saaples of urine will be ¢ollected once per
week (Thursday or Friday) and analysed for uranium content
by the Fluoriaetric uetuod.

b. 3outine eir sampling will be carried out so as to give as
acecuraie an index of inhalation exposure as is poasible.
This will inelude deteraminations of particls size and
composition of the airborne contaminant.

Cce soutine nand counts and periodiic cletinlag and surface measure-
zents will be taken with & view to controlling rather than
uoaitoring exposure by iagestlon, sxia ;EsorpEion or sikin

paactures.

d. The 4edical Director will arraigs for an Industrial Health
iec.e0k of each employee oace every turewe (3) montus. In
addition to the clinioal procedures prescribed by hia the
following addiiional tLests willi Le mude:

{1} _.riuary Catalese.

\2) urinary Protein.

{3) Urinery Amine hcid Jitrogen/Creatinine Katio.
(4) curicary Uranium.

4. .aifodil Routine.

a. Routine 24 neur urine samples will be collected once per week

(Thursday er Priday) and asalyzed for uranium sontemt by the
alpia count method.

b. Routine air sampling will be eerried out eo az to give as
accurate an index of exposure by inhalatien as is posaibdle.

6. Routine hand counts and periodic clothing and surface mesasure-
seuts will be taken with a view io coantrolling exposure by
ingestion and skin absorptien.

M

(e

() d. The Nedical Direster will make arrangements for an Industrisl
) ‘lealth Techeok of each employee once every tiree (3) months.
- Only those clinical ebservetions prescribed dy him will be
™~ required for the subjeots in this group.

Ry,
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3. Determin Uranium Absorption. Assuming that all uranium intale
rr:;ﬁzumm?m whish is not absorbed (owing te
particle size, density, soludbility, ste.) is caused te enter the
gastro-intestinal tract by eiliary action in the bronchioles,
then complete stoocl, sputum, end nasal excretion snalyses for

uranium content daily should reveal the following:

{(Uraniua Intake) - {Uranium in Stool, Sputum snd ¥asal Exeretion) =
Ursnium Absorded

4, Determining Ursnium Deposition. Xnowing within certeia limits
the amo of uranium absorbed and the eonsentration of uranium
in urine to a fraction of s part per billion, then 24 hour urine
ssaples analysed for ursnium content daily should give,

(Uraniws Absorbved) - (Tranium in Urins) # Uranium Stored

All of these data have teen deter~imed cn smail animals for wvalues of air
concentraetions in the range of several milligrams per ouble meter. The
lower limits of sensitivity of chemical methods of analysis have pregluded
any attempts at lower level exposures. The high alpha sctivity ef

makes possible the practical use of counting methods whieh thus may reveal
the missing physiological data for exposures of the order of micrograns
per cubic aeter.

Do:_x‘ Rlnj. Study of Sunflower & Daffodil Werkers

For the past year s rather intensive effort has been put forth by the Health
Physics Departament and the Chemical Division te identify the hezardous
conditions inherrent in the two precesses and to ocorrest them. Vast
improvezents have resulted from this effort to the extent that present
thought questions the wisdom of proceeding further in this direction.

About all that san be dons bas been dons, short of installing elaberste and
prebably unnecessary local ventilation facilities.

— Effective as these improvements appear to be, however, present messure-

-— ments continue to indicate the possibility of minimal exposure via senteminated
<o air, hands, clothing, et eetera. This faot has led to the thought that

©o sdditional protestion is needed by these employees, ever and above that

:‘; which is presently afforded, vis., exposure monitoring ef the workers and

— their surroundings together with anmual physiecal examinatieans. Horeover,
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Conolusion

The problen of increased healt! _rotection to the maciiniats and operators
in the Cunfllower aund Daffodil programs, and the epportunity for a
comprehensive study of the long range elfects waich wey or may not oceur
s5 & result of mininal exposures to uranium, has teen uader cousideratiem
for some tims,

The proposed stucies which have teen outlined here were discussed with
representstives of the University of lwchester Atomlic Lnergy Project by

Dre Ae 0. Fammsr and tiie autnor during & receut visit to inat site. 4ll

who were present at this oconference expressed genuine intersst in the
proposal tecause ol the juick and oluss ofpportunity presented here to apply
the fruits of reseurch lstor to humal exporience in an industrial emvirommenmt,
Their valuable ssalstsnce wus proffered and recommendations mede by them

are included herein,

The advice of several of ths “ochester scleutists was cltained on problams
pertaining to Lne Lasciiaijues and equipieut reluted to the study, vis:

rarticlie Zigo Teterminstions - r. Ziduey Laskin
Urani.a Auslysis ia 3lologicel “aterisl - Tr. aser Sctistein

Afr Jempling Teclualijue - Or. Bertert I. 3tokinger
4Alpnpa Countling - ur. Joan B. Hurseh
Urine analyses - Ire #illiam 7, Neuman

It 1s reeommended that the pro,osed studies he ap, roved and inaugurated as
soor as possible.

Jwo 3« Ge Struxness
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l. “re -« Lo Larsom
— 2. - S, Pr. A. H, ’1011md, T ~f"q@f":
-— 4. Dr. A, G. Kammer S
<o 6. Ur. E. Co Cain \
co 6. ¥r. J. ''e Herndon vl
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-—t 8. Dr. P. Do Suﬁtld
- 9. Hr. ¥, K. MasKay

10. Mr. 5. Q. stnmcm
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