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One of the principal funstions of emy Eealth Phyuics group is that of
collecting information relative to degrees of perscanel exposure and

1t available to the physioclaa fer use in providiag the proper clinical
sufeguards. Up to the present time this information has consisted largely .
of monitored data such as air conseantration msasurwments; surface asasure-
ments, slothing counts, hand counts, ets., but lacking ia conerete evidence
as to dosage, or the amount of astive material depositsd in bedy tissuwes.

It has deea known for some time, imn the ease of uwrenium and other radie-
elenenta, that certain tests of urine and feees ean de used to determine
whether of zot & “tolerance" amount of the elemeat has sosumulated in the
body. Hundreds of these measurements are aade daily within the Atamie
Energy Commission project in view of their impertance sz a means of controle
ling potentially hazardous sxposures, bdut littls has beea dons or can be
dons to interpret these findings in terms of & long range effeet on the
gonus Homo. It has been felt that some effort te correlate exorstiom
findings with exposure monitering, im an area whsre exposure levels and
aaterials are relatively constant, might prove worthwhile in helping te
establish the effectivensss of presextly acoepted tolorance levels in air,
clothing and body contaminatien.

Two oprortunities for dstailed toxicoslogical study of wrunium metal and

its ocompounds present themselves at this plant. They are: (1) chemiscal
processiag and handling of produst zaterial appurtenant te the electromagnetie
separation of USS4; and (2) continueus and measureable sxposurs of machinists
and operators in the Sunflower and Daffodil progrsms for the next few years.

The two problems should be studied cooperatively sines thsy ars related.
Because of the greatsr activity present ia earianed Uz“. ths first study
will offer opportuaitiss for developing micro aicroquantitative anslytical
data directly applicabls to the seesnd. Moreover, the results of the eecond
study snould establish slearly that assaureabdle jaysielogical injury either
does, or does nat cacur as & result of leng term, ainizal exposure.
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The T4 Study

nt attempts at this site to abtain znedium level concentrations of

by slectromagnstic separation have beea quite susccessful. In an effort
to deteraine the extent of the hasards iavolved in the handling of this
highly aoctive material, it was definitely establizhed that some wranium is
sbsorbed in spite ef precautions takez te prevent it. That is, complete
protection is not afforded by elaborste veatilation facilities end
respiratory protective dasvices.

How.a further effort to odtain higher censentrations 1s being planned.

And it 1s this project to muieh the prepesed study has referense. Ouly one
or two subjects are involved in the study and, in view of the potential
benefits te persommel ia this plant end others which may result, it is
felt that full adventage should bde takem of this epportuaity. The plam

§s eutlined as follows: '

1. Determining Iidney Punctlien. Inssmuch ss there will be but one

: or two individuals involved, every effort must bde made to validate .
the test results. 3ince urmimm has its primary toxis effest
on the kidnsy tubules, it becowss important them to determine the
presenge or absence ef abmormal physiologisal sonditions in the
kidneys of those who are to participats in the tast. This imposes
the need for perforaming oertain kidney functioa tests (iaulia
olearance, urea olearance and others) oa these subjects prier
to the period of the test. Imulia clesaraunce, being a medical
researsh proeedure, rsquires hospitalizatioa and will predably
have to be performed at some hospital associated with a 3ehcol of
iedioine.

2. Ostermining Uranium Intnk-. 70 deternine the samount of uranium
taksn in by (nbalation a "dummy" respirator, backsd by a cascads
impactor and & suitabls trap to capture all msterial which passes
the respirater filter, will %e run at brsatiing level along side
the sudbject while work is {n progress. Iwe or three runs followed
by carsful anslysis of the filter, impactor slides and trap should
extablish the relstionship between the smount of uranium on the
respirator filter and the emount whioch passes through. The
uranium i{ntaze ocan then bde determined dy application of the preper
factor to the smount of uranium om the respirster filter. Following
this, sll of the respirator filters will be analyzed daily te
deteraine the daily uraniim {atake. 3Such precautions as are thought
%0 be necessary will de tammn to prevent possibilities of intake
by other modes of entry.
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Ss Detemmin Uranium Absorption. Assuming that all ursnium iatake
is vy lmulnﬁon and E:E Eﬂtt which is net absorbed (owing te
particle size, density, solubility, ete.) is caused to enter the
gastro~intestinal trast by eiliary astion in the bronchiocles,

then complete stool, sputum, and nasal excretion snalyses fer
uranium gontent daily should reveal the following;

(Uranium Intake) - (Ursnium in Stool, Sputum end Yasal Exerestiecn) =
Uranium ddsorded

4. Doton% Uranium gg;ecitin. Cacwing witkin certsia limits
e uran{um absor and the eonseatrstion of uraniwm
in urine to & fractioa of a part per dillion, then 24 hour urine
sanples analyzed for uwrsnium contsut daily should give:

(Oranium Absorbed) - (Cranium im Urine) # Ursatum Stored

All of these data have teen detercised cn wmail snimals for wvalues of air
congeatrations in the range of several milligrams per ocubic neter. The
lower liaits of sensitivitly of chemical methods of aznalysis have pregluded
-any attempts at lower level exposures. The high alphs astivity ef

makss possibls the pructical use ef ceunting zethods whieh thus may reveal
the missing physiological data lor exposures of the order of aieragruas
per oubdbic aeter. . : :

long Range Study of Sunflower & Daffodil FerXers

For the pest year a rather intensive effort has been put forth by the Tealth
Physics Departaent and the Chemical Jvision te identify the hazerdous
sonditions innherreat in the two precesses and to correet tham. Vast
inprovezents have resulted from this effort to the extent that presext
thought questions the wisdom of preceeding further in this directioa.

About sll that san be done has been done, short of installing elaborats and
probably wmmecsessary local ventilation facilities.

Zective as these ixprovements appear to be, however, preseat nessure-
meuts contimue to indisate the pessidility of minimal exposure via eentaminsted
air, hands, elothing, et setera. Ihis fact has led to the thought that
additienal proteetion is needed by these employees, ever and above that
which is presextly afforded, visi., exposure monitoring ef the worksrs and
their surrcundings together with anzual physieal exmminatiens. Norsover,
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consomitant with an improved prograa ef health protection, there is an
epportunity to secure the type of medical informatica required by the
paysician to interpret, in terms of uman experience, the toxicelogiocal
findings of small animal research.

The following study of the effects of uiaimal exposures to the macainists

and operators in ths Suaflower and Daffodil prograas is proposed;

1. Jensral. All monitoring tachniques and devices presently used
By the dealth Physics “epartament will be investigsted, revised
and izmproved in aceordance with the experience and advice of
several research workers at the Tniversity of Rochestaer who are
expert in problems relating to ursaium exposure. Much of this
has alrsady been asscomplished.

All sampliag techaniques and frequencies will de studied with
s view to collesting data that is statistically valid. Some
sssistance from the Heterial Control Department has beea
obtalined ia the past and indications poiat to the pouihinty
ol additional aid in this regard,

In eddition to setting up an adequate lyltcn of recording
soientifie dats, a diary method of recording attendant ucid-ntl
and events will be inaugurated.

Contacts with the Univerzity of Rochester 3cheel of Nedioine
and Dentistry are antioipated for the purpose of obtaining the
necessary information, suggested revisions, shifts in emphasis,
ets., that are aeeded %o make tnis study wortawhils.

2, Body Tissue Analyses. Or. Harold C. Zadge, head of the Division
of Pharnacology and Toxicology at the University of Rochester,
suzgestad the need for securing samples of soft aand hard tissues
for purposes of analysis whenever possidle. This will izxvelwe
making arrangewents with various hospitals and dexntal slinios
in the vicinity so that when these azployees have an sppendix
removed, a tooth extracted, or some siuilar asdical service per-
forned, these tissue samples will be available for analysia.
Purthermore arrangements should be made to sesurse samples of hagd
tisaye, 1.e., rid, stermm, vertebra and femur, on post asrtiem
exaninations whsn sueh an opportunity is presented. ‘
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3. Sunflower Ioutine.

Y.

d.

4. sal

Foutice 24 uour samples of urine will be ¢ollected once per
week (Thursday or Priday) and enalyzed for uranium coanteat
by the Fluoriaetric ustaod.

Boutine air saapling will be carried out 20 as to give as
aceurate an index of 1inhalation exposure as is possible.
This will include determinations ef particle sise and
composition of the airberune contaminant.

Aoutize nand counts and pericdic clethlag and surface meesure-
ments will be tazon with a view to controlling rather thanm '
acaitoring exposure by iageatlon, s<in absorption or skin
puactures.

Tas Yedical Direatar will arrecge for an Iadustrial Health
Recasck of each employee once every three (3) moaths. In

addition to the clinloal procedures prescridbed by him the

following additional tests will te mauds:

(1) iriaary Catalase.

{2) VUrinary Protein.

{3) Urisary Amine icid 3itrogen/Creatinmine Ratia.
(4) Jrizary Uraaium.

£20dil loutine.

be

d.’

Routine 24 nour urine samples will be collected onse per wesk
(Taursday er 7riday) and analyzad for uranium soateat by the
alphra coumt netaod.

Routine air sampling will be derrled out so as to give as
accurate an index of exposure by inhslation as is possidle.

Routine hand counts and periodic.clothing sad surface messure~
zants ¥ill be taken with a view 0 coatrolling exjosure by
ingestion and siin absorptien. .

The Medical Direetor will make arrangements for an ladustrial
lealth Tacheak of each employse once every tiree (3) momths.
Only those olinical ebservations prescribed by him will de
required for the subjeats in this group.

. Py,
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The problea of increased heulth >rotection to the aachiniats and operators
in the Zunflower sund daffodil programs, and ths epportunity for a
comprehensive study of the long range effeots wiich may or amsy not ocaur
as a result of mininal exposures to uraniua, has tasea under consideratiom
for some tine.

The propossd studies which have teen ocutlined here wers discussed with
represeatatives of the University of Sochester Atoalec Energy Projsct by

Dre Ao G. Kammar and the author during a receunt visit to that site. 41l

who were present st thls conference expressed genuine interest in the
proposal tecause of the juick and oloss opportunity presented here to apply
the fruits of research lstor to huwman exporience in an industrial enviromment.
Their val:zable assistance was proffered and recommsndat ions made by taem

are included herein.

The advice of several of ths Tochester sclautists was ottained on probleams
pgrtgj.:xj.nb to tzo teciaijues and oq,ui;...oa. related to th- atudy, vis:

ire Zidney Laskin

ore Aser Zot-steln

or. Rerbert E. atokiz.gor
wre Joan B. Hurseh

Ere #illiam 7, Beuman

Farticle ligse Tetermiastions :
Uranium Analysiszs ia Biological Yaterial
Air Sexpling Tecanijue

alpoa Couating

Trine Analyses

It 1s reeomvendad that the proposed studies be ap;roved and izaugurzted us
soor as possidle.
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