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SURIECT  proposed Toxisolegieal Studfes

Intredustiea

One of the principal funstioms of amy Health Physics group is that of
collecting information relative te degrees of persenmel exposure and making
1% availadle to the physiciam fer use in providiag the preper elinieal
safeguards. Op to the present time this informatien hes sonsisted largely
of monitered data such as air oconsentration measurements, surfsoe measure-
ments, elething counts, hamd sounts, ets., but lacking in cencrete evidense
as to desage, or the amount ef setive material deposited in Dedy tisswes.

It hes been Xnown for some time, im the ¢ase of uremium and other radie-
elements, that sertain tests of urine and feses san b used to determime
whether of net a “"tolerance” amoust of the elemezt has assumnlated in the
body. Hundreds of these measurements are made daily within the Atomie
Energy Commissien project in view ef their impertanse as & means of control-
ling petentially hasardous exposures, but little has beea done er san be
dons te interpret these findings in terms of @ leng range effest en the
gemus Homo. It bas deen felt that some effort te sorrelate exerstion
findings with exposure monitering, im an area where exposure levels and
saterials are relatively ecoastant, might prove worthwhile in helping te

establish the effectivensss ef presently ascepted tolerance levels in air,
slething and bedy contaminatiem.

Twe eppertunities for detailed texicelegical study of uranium metal amd

{ts eompounds present themselves st this plasnt. They are: (1) chemieal
presessing and handling of product material appurtenant te the electromagnetio
separatien of ; and (2) eocntinueus and measuresble exposure ef machinists
and eperaters inm the Sunflewer and Daffedil pregrms fer the next few years.

The two predleas should be studied esceperatively s

uo‘&hq are related,
Because of the greater astivity present in eariched ¥5%*, the first study
will offer oppertunities fer developiag misro nicroquantitative analytieal

data direstly applicadle to the seeend. Noreover, the results of the seseond
study should establish elearly that messureabls physislogieal iajury either
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The U3 svuyy

Recent atteupts at this site to obtain medium level wneentrations ef

U234 by elestromagnetie separatien have beem quite suscessful. Ia sm effort
te determine the sxteat ef the hasards involved {u the hendling ef this
highly active material, it wes definitely established that some ureaium {s
absorbed in spite of precautions taken to prevent it. That is, complete

protection is not afforded by elaborste ventilatien fecilities and
respiratory protective devises.

Now a further effort te oltain higher consentrstioas is deing planned.

had it is this preject teo whieh the proposed study has refersnce. Only eme
er two subjests are involved im the study and, in view of the petential
benefits te personnel in this plant and others which may result, it is

felt thst full advantage should be taken of this opportunity. The plan
is outlined as follews:

1. Determining ki Functien.

Inasmuch as there will be but ome
or two imdividy volved, every effert must be nade te validsate
the test results. Sinse wraniwm has {ts primary toxic effest

on the kidnsy tubules, it becomes impertant thea te determinms they
presence er abseuss of abnormal physiolegical senditions ia the
kidosys of those whe are to partieipate in the test. This imposes
the meed fer performing eertain kidmey funstiea tests (inulia
slearance, ures elearance and ethers) on these subjests prier

te the peried of the test. Imulinm elearanse, deing a medieal
researesh presedure, requires hospitalisatiea and will probadly

have to be performed at some hespital asscolated with a Seheel of
..u.mo

2. Detemn Uranium Intaks. Teo determime the ameunt ¢f uranim

, ou a "dwmy” respirastor, backed by o ceseads
impastor and a suitable trap te eapture all material whieh passes
the respirater filter, will be rum at breathing level along side
the subject while work is in pregress. 7?Two or three runs fellewed
by careful enalysis of the filter, impestor slides and trap should
estadlish the relatienship bdetween the anmount of uranium em the
respirator filter and the amount waich passes threugh. The
wranium intake ean them be determined by application of the
facter te the amount of uranium em the respirater filter. Pellewing
tnis, all ef the respirater filters will be analysed daily te
deteraine the daily uraniwm fatake. BSuch precsutions as are thought
to be necessary- will de take@) te prevent pessidilities of inteke

by other modes of entry.
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3. Determining Uranium Absorption. Assuming that all uranium intake
is by Eﬁutin and Eé that which is not absorbed (owing teo

particle size, density, solubility, ete.) is caused to enter the
gastro-intestinal tract by eiliary action in the bronchioles,
then complete stool, sputum, and nasal exoretion analyses for
uraniun oontent daily should reveal the follewing:

(Uranium Intake) « (Uramimm im 8tool, Sputum and Nasal Exeretien) ®
Uraniua Abserbed

4. M% Uranium Deposition. Knowing within eertain liaits
¢ amo of ureniua absor

and the eoncentration of wranim
in urine to a fraction of a part Der billion, them 24 hour urise
sanples unalysed for uranium content daily should gives

(Urenium Absorbed) - {Uremium ia Uriae) £ Uranium Stered

A1l of these data have beea deternined on emall animals fer valwes of air
concentrations in the range of several milligrams per cudbie meter. The
lower limits of sensitivity ef chemical netheds of analysis have precluded
any attempts at lewer level exposures. The high alpha activity ef |
maxes possible the practical use of counting methods whieh thus may reveal

tae missing physiologieal data feor exposures ef ths order ef micrograms
per eubis meter.

Long Raage Study of Sunflower & Daffedil Yorkers

Por the past year a rather ismtenaive effort has bdees put forth by the Health
Physics Department and the Chemieal Divisien to identify the hasardeus
conditiocns inherrent in the two processes and to correet them. Vast
imprevements have resulted from this effort te the exteat that present
thought questions the wisdom ef preceeding further im this direstien.

About all that san de dens has beea dens, short of installing elaborate anmd
probadbly unasesssary lecal ventilation facilities.

Bffective as these improvements appear te de, however, present measure-

asnts ocontinue to indicate the pessidility of ainimal exposure via econtmminated
air, hands, clothiang, ot setera. This fast has led te the thought that

additienal protectien is mseded by these empleyess, ever and adeve thst |
whieh is preseatly afforded, vis., exposure monitering ef tLs workers amd
their surroundings together with azxmmal physieal exmminatioas. Noreever,
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congomitant with an improved program of health protection, tanere is an
epportunity te secure the type of medical informatien required by the

physician to imterpret, in terms of human experisnse, the toxicological
findings of small animal researah.

The following study of the effects eof minimal exposures to the machinists
and operstors in the Sunflower and Daffodil programs is proposed;

1., General. All monitoring techniques and devices presently used
'Ey the Jealth Physics Department will be investigated, revised
and izproved in accordance witL the experience and adviee of
several research workers at the University of Rochester who ere

expert in probtlems relating to urenium exposure. Much of this
has already besen acoomplished.

All sempling techniques and frequencies will be atudied with
s view to colleating data that is statistically valid. Sems
sssistanos frem the Material Control Departament has been

obtained in the past and indications point to the possibility
of additional aid ian this regard,

In eddition to setting up an adequate system of recording

selentific data, s diary method of recerding sttendant incidents
and events will be imaugurated.

Contacts with the University of Rochester Schoel of Medioine
and Dentistry are antioipeted for the purposs ef edtaiaiag the

nscessary information, suggested revisions, shifts in emphasis,
ste., that are needed to make this study worthwhile.

2. '_;% Tissue Lﬂim. Ur. Harold C. Hodge, head of the Divisien
° armasology and Toxicology st the University ef Roshester,

suggested the nsed for securing samples of soft and hard tissues
for purposes of analysis vhemsver possible. This will imvelwe
aaking arrengements with various hospitals and dental oclinies

ia the viciaity so that when these empleyees have am appendix
removed, & tooth extraeted, or some sitilar medical service per-
formed, these tissue samples will be available fer analysis.
Purthermore arrangements should be made to secure samples of hard
tissue, i.e., rid, stermm, vertedra and femur, ea post mertea
sxaninations wrea sush an epportunity is presente
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3. Suaflower Routine.

8. Routine 24 hour samples of urine will te colleoted once per

week (Thursday or Friday) and analyzed for uranium contenmt
by the luerimetric method.

be Routine alr sampling will be carried ocut so us to zive as
sccurate an index of inhalation exposure as is possidble.
This will include determinations of particle size and
composition of the airborne contaminant,

c. Routine hand counts and periodic olothing and surface measure-

nents will be taken with a view to oontrolli_gt rather than
wonitoring exposure by ingestion, u absorption or skin
puktures.

d., The Medical Direetor will arrange for an Industrial Health

Recheck of each employee once every three (3) months. Ia
addition to the clinical proeedures prescridbed by him the
following additional tests will de made;

1} “rinary Catalasse.
2) Urlnary Protein.

%) Urinary Amino Acid Witrogen/Creatinine FRatio.
4) Urinary Uranivm.

4. Daffodil Routine.

a. Routine 24 hour urine sarples will be collected once per week

(Thursday er Priday) and analyzed for uranium content by the
alpha cevat method,

b, Reutine air samplinz will de carried out so as to cive as
accurate an index ef exposure by inhalation as is possible.

¢. Routine hand counts and periodic clothing and surface measure-
rents will be taken with a view to controlling exposure by
ingestion and s¥xin atsorption.

d. The Nedical Directer will make arrangements for an Industrial
Health Racheok of each employee omce every three (3) months.
Only thoss slimiocal observations pressrided by him will b
required for the cts ia this grewp, '
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Conclusion

The problem of incressed health protection to the aachinists and operaters
in the Sunflower and Daffodil programs, end the epportunity for e
conpresensive study of the long range effects wiich may or may not eceur

as & result of minizal exposures to urauium, las teen under cousideratiea
for some time.

The proposed studies wiich 2ave teen ocutlined here were discussed with
representatives of the University of Rochester Atoaic Energy Projest 4
Dr., Ae Go Ksamir sod the suthor during e receat visit to taat site. 4ll
who were pressnt at this conference expressesd genuine iaterest in the
proposal tecause of the juick and olose opportunity presented here te apply
the fruits of research labor te human experience in an industrial emvireament.

Their valusble assistance uas proffered and recommendations made by them
ars {ncluded hereia.

The advioe of

several of tis Rocaester scicatista was obtained en probleme
pertaining to

tae tachaijues and eguipment related to tae study, vis,

Particle Sise Determiastions

Uraniua Analysis in Biological iaterial
Air Ssapling Technique

Alpha Counting

Urins Aaalyses

vre. Aser Rothstein

or. Herbert E. Stokinger
bDr. Joan B. HEurseh

Dr. Hilliam 7. Boumsn

It 1s rescanmended that the proposed studies be

approved and inaugurated as
soon as possibdle. .
Jve Ee 3¢ Struxness
Distribution:
1. Ors s S Larson
2. - 8. Dr. A. H. 3011“‘. Jr. UNCLASS‘F‘ED
4. Dr. As G. Tammer
$. ¥r. Be Ce Cain
6. Yr. de ‘s Jeradom
7. Dr. R, 8. Livingsten
8. br. P. D. l“ﬂcld U ’\’,‘
.. b. '. I. w
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