CoLLeCE OF Pusuc HEAITH

o Department of Occupational and
AT e e Environmental Health

BURLINGTON ATOMIC ENERGY GOMMISSION PLANT
FORMER WORKER PROGRAM

- Date June 29, 2005

Dsar Mr. Effiot,

.Please find ‘enclosed an elecironic copy 'of the Spedial Exposura‘\Cchod' Petition (-Draﬁ)‘for:‘the
-Ames Laboratory, Ames IA, Department of Energy workers, - : -

This petition covers period between January 1, 1942 ‘and December 31,1958 and is based on
information indicating heavy exposures to uranium, thorium and thoron with little engineering
control, presumably inadequate personal protection and a lack of personal. radiation monitoring
results making accurate and timely dose recanstruction problematic or impossible.

Should you have any remarks, comiments, or questions p%ea"se contact us at 1-866-282-5818

Sincerely,

R
I3
Forrend 3, o 05
Laurence Fuortes M.D.

. The University of lowa. .. . -
College of Public Health
2115 Waestlawn
fowa City, 1A 52242
Laurence-fuortes@uiowa.edu

Fr. Y% 2135 Westlawn

rr<x iowa City, lowa 52242

Kb £ Toff Free 1-866-282-5818
b, 4

Fax 319-353-5649

f




Special Exposure Cohort Petition U.S. Department of Health and Human Services

under the Energy gmployaes Qccupational Centers for Disease Control and Pravention
{iness Compensation Act National Institute for Occupational Safety and Heatth

OMB Number: 0920-0639 Expires: 05/31/2007
Page 10f7
ntary. Edihire.16 lise this form or tisi
840 which you may be ghtitle
S . Rl T

General Instructions on Compileting this Form (complete instructions are available in a separate packef):
Except for signatures, please PRINT all information clearly and neatly on the form.

Please read each of Parts A — G in this form and compiete the parts appropriate to you. If there is more
than one petitioner, then each petitioner should complete those sections of parts A — C of the form that apply
to them. Additional copies of the first two pages of this form are provided at the end of the form for this pur-
‘pose A maximum of three petitioners is allowsd.

It vou need more space to provide additional information, use the continuation page provided at the end of
the form and attach the completed continuation page(s) to Form B

If you have questions about the use of this form, please call the foliowing NIOSH toll-free phene number and
request o speak to somecne in the Office of Compensation Analysis and Support about an SEC petition:
1-800-356-4674.

0 A Labor Osganization, StartatD on Page 3

lf.you L An Energy Employee {current or former), StartatC on Page?2
are: 103 A Survivor (of a former Energy Employee), StartatB on Page?2
X A Representative (of a current or former Energy Employes), Start aaA on Page1

Representative Information — Complete Section A if you are authorized by an Employee or
Survivor(s} to petifion on hehalf of 3 class.

Are you a contact person for an organization? O Yes (GotoA2) - XNo(GotoA3)
A2  Organlzation information:
Name of Crganization
Position of Contact Person
A3  Name of Petition Representative:
LAURENCE J FUORTES, M D
Mr./Mrs /Ms.  First Name Middle nitial : Last Name
A4  Address:
UNIVERSITY OF IOWA, COLLEGE OF PUBLIG HEAL TH, DEPARTMENT OF OCCUPATIONAL AND ENVIRONMENTAL HEALTH
Stest Apt#— PO BoX
JOWA CITY e 52246
City State Zip Code

A5  Telephone Number: (319)335-9819
A6  Email Address: laurence-fuorfes@uiowa.edu

A7 X Check the box at left to indicate you have attached to the back of this form written authorization to
petition by the survivor(s) or employee(s) indicated in Parts B or C of this form. An authorization

W youLare KepteSenting 4 Survivar, 90 10 BRFLE: f aUare fepresaning aR EMPIOyes. a0 ARG, 1

Name or Social Security Number of First Petitioner: Laurence Fugries

e e s o a4y
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Speclal Exposure Cohort Petition U.S. Department of Health and Human Services
under the Energy Employees Occupational Centers for Disease Control and Prevention
iiness Compensafion Act National Instifute for Qccupational Safely and Health

OMB Number: 0520-0639 Expires: 05/31/2007
Page 4 of 7

Spe

E.1 Name of DOE or AWE FﬂCility: Amnes Laboraty
E2  Locations at the Facility relevant to this petition:

Ames Eaboratory campus, AEC/DOE faciiities Including Annex 1, the old womens' gymnasium, Littls Ankeny”,
Chemistry Bidg, Wihelm Hall

E3 List job titles and/or job duties of employees included In the class. In addition, you can list by -
name any individuals other than petitioners identified on this form who you believe should be
included in this class:

Scientists, praduction workers, fechniclans, salared graduate students, physical plant workers,
maintenance, adminisirative and support staff . |

E4  Employment Dates relevant to this petition:

Stant January 1,1942 End  December 31,1045; for uranium processing exposures e

Start Januaty1, 1948 End  December 31,1955: for uranium and thorium processing , thoren gas { |

Start End  _and to a lesser extent iradiated uranium and piutonium exposuras ; |
ES5 s the petition based on one or more unmonitored, unrecorded, or inadequately monitored or l }

recorded exposure incldents?:; O Yes O No i |

if yes, provide the date(s) of the incident(s) and a complete description (attach additional pages |

as necessary):

The work at Ames Lab during the Manhattan Project period 1942 through 1945 involved further processing
of ever twa milion pounds of uranium tefrafiucride, UF{4), "green salf* received from the purification

processes carrted out by The Malinkrodt Chemical Company in St Louis,MO. Malinkrodt received crude "yellow chike®
ammonilm or sodium diuranate) From various ofe pracessors and dissolved The orés 1A RiG acld”

as uranium tatraflucride {which was dried and shipped to Ames). At Ames, the uranium tetraflucride {green salt)
was finely ground, mixed with pure, granulated magnesium metal (or possibly sedfum or caicium), and

heated in the absence of air to obtain pure uranium metal, and separated from the magnesium fluorida slag.
The Uranium "biscuits” were remelted, recast and machined o ingols, (lathed under oil 1o speciht tojerances)
and each ingat or the shaved urarium from the lathing process was analyzed for possible contaminants befors

shipping to the reactor sites {University of Chicage and Oak Ridge). Descriptions of rslevant processes and
exposures are continued helow

GotoPartF,

B T T T
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Name or Social Security Number of First Petitioner: Laurence Fuortes
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Special Exposure Cohort Petition
under the Energy Employees Occtipational
{iIness Compensation Act

Special Exposure Cohort Petition — Form B

Complete at least one of the followin
the required information related to the selection You are not required to complefe more than one entry

U.S. Depariment of Health and Human Services

Centers for Disease Control and Prevention

National Insiitute for Occupational Safety and Health

OMB Number: (0220-0633 Expires: 05/31/2007

Page 5 of 7

Basis for Proposing that Records and Information are inadequate far Individual Dose —
Complete Section F.

g entries in this section by checking the appropriate box and providing

X IWe have attached either documents or statements provided by affidavit that indicate that
radiation exposures and radiation doses potentially incurred by members of the proposed class,
that relate to this petition, were not moniiored, either through personal monitoring or through area
maonitoting. . o

(Attach documents andfor affidavits to the back of the petition form )

Describe as completely as possible, to the extent it might be unclear, how the attached
. tocumentation andfor affidavit(s) indicate that potential radiation expasures were not monitored.
Altached are scanned pages from chaptar 7 of 2 text sntied- "Indystrial Medicine on the Piutonium

Q& Urvay and Collectad W~ BOOK (0.

vr

individuals strafified into four the basis of expected ex UF(4). These assays
were collected on Monday momings affer the most recent expasure ending Safurday af noon

JICS Ustie Ca » a0 o

WG O 6

af 200 micrograms per er, AlSo aliached are Bsults oF area ragionuclide monitoring from a survey of
the thorium processing activities In 1952 entitied Qocupational Exposure to Thatium and Berylium and 2 PhD Thesis by
Dr. Carolyn, Stilts Payne from 1992 entitled The Ames Profect: Administering.Classified Research .

0 NAVE atiacneq either docyments ar statements provided by affida hat indicate that
radiation monitoring records for members of the proposed class have been lost, faisified, or
destroyed,; or that there is no information regarding monitoring, source, source term, or process
from the site where the employees worked. ‘ :

(Attach documents and/or affidavits to the back of the petition form.)

Describe as completely as possible, to the extent it might be unclear, how the aftached
documentation and/or affidavit(s) indicate that radiation monitoring records for members of the

onc i j r dest _— I
3533 Sta gr;}as"fg %‘7&3’3“1%%&‘*5%%&3%3‘%'0&3 ;emrrsog;?gf radiation monitoring resuits

Part E is continued.on the followd ‘

Name or Social Security Number of First Petitioner: _Laurence Fuortes
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Special Exposure Cohort Petition U.S. Department of Heaith and Human Services
under the Energy Empiloyees Occupational Centers for Diseass Control and Pravention

liness Compensation Act National institute for Ocoupational Safety and Health
. N OMB Number: 0920-0638 Expires: 05/31/2007
Special Exposure Cohort Petition — Form B Pageéof 7

F3 0O IWehave attached a report from a health physicist or other individual with expertise in
radiation dose reconstruction documenting the fimitations of existing DOE or AWE records on
radiation exposures at the facifity, as relevant to the pelition. The report specifies the basis for
believing these documented limitations might prevent the completion of dase reconstructions for
members of the class under 42 CFR Part 82 and related NIOSH technical implementation

guidelines.
(Attach report to the back of the petition form )

F4 O IMWe have attached a scientific or technical report, issued by a government agency of the
Executive Branch of Government or the General Accounting Office, the Nuclear Regulatory

(Attach report to the back of the petition form.)
S T e R T G SRR R

G-28~05
Date
Signature Data
Signature Date
Notice: Any person who knowingly makes any false statement, misrepresentation, conceaiment of

fact or any other act of fraud to obtain compensation as provided under EEQICPA or who
knowingly accepts cormpensation to which that person is nof entitled is subject to civil or
administrative remedies as well as felony criminal prosecution and may, under appropriate
criminat provisions, be punished by a fine or imprisonment or both. | affirm that the information
provided on this form is accurate and true, ‘

Send this form to: SEC Petition
Office of Compensation Analysis and Support
NIOSH

4676 Columbia Parkway, MS-C-47
Cincinnati, OH 45226

Name or Social Security Number of First Petitioner: _Laurence Fuortes

i e s g,

o -
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Special Exposure Cohort Petition U.S. Department of Health and Human Services

under the Energy Employees Oooupational Cenitars for Disease Control and Prevention

{iiness Compensation Act National Institute for Qocupationat Safety and Health

. OMB Number: §920-0839 ires: 05/31/2007

Special Exposure Cohort Petition — Form B B Page7of 7
Public Burden Statement

Public reporting burden for this coliection of Information is estimated to average 300 minutes per responss,
including fime for reviewing instructions, gathering the information needed, and completing the form. if you
have any comments regarding the burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, send them to CDC Reporis Clearance Officer, 1600 Clifton
Road, MS-E-11, Atianta GA, 30333; ATTN:PRA 0920-0839 Do not send the completed petition form to ihis
address. Completed petitions are to be submitted fo NIOSH at the address provided in these instructions.
‘Persons are not required to respond to the information collected on this form uniess it displays a currently
valid OMB number.

Privacy Act Advisement

In accordance with the Privacy Act of 1974, as amended {8US.C. § 552a), you are hereby notified of the
following:

The Energy Employees Occupational lliness Compensation Program Act (42 U S.C. §§ 7384-7385)
{EEQICPA} authorizes the President to designate additional classes of employees to be included in the
Special Exposure Cohort (SEC). EEQICPA authorizes HHS to implement its responsibilities with the
assistance of the National {nstitute for Occupational Safety (NIOSH), an Institute of the Centers for Disease
Control and Prevention. information obtained by NIOSH in connection with petitions for including additional
classes of employees in the SEC will be used o evaluate the petition and report findings to thz Advisory
Board on Radiation and Worker Health and HHS

Records containing identifiable information became part of an existing NIOSH system of records under the
Privacy Act, 09-20-147 "Occupational Health Epidemiologicat Studies and EEQICPA Program Records
HHS/CDC/NIOSH ” These records are treated in a confidential manner, unless otherwise compelied by law,
Disclosures that NIOSH may need to make for the processing of your pefition or other purposes are listed”

below. B ) .

NIOSH may need to disclose personal identifying information to: (a) the Department of Energy, other federal

agencies, other government or private entifies and to private sector employers to permit these entities ta
retrieve records required by NIOSH; (b) identified withesses as designated by NIOSH so that these
individuals can provide information to assist with the evaluation of SEC petitions; {c) contractors assisting
NIOSH; (d) coliaborating researchers, under certain limited cireumstances fo conduct further investigations;
(e) Federal, state and local agencies for law enforcement purposes; and (f} & Member of Congress or a
Congressional staff member in response to a verified inquiry.

This notice applies to all forms and informational requests that you may receive from NIOSH in connection
with the evaluation of an SEC petition.

Use of the NIOSH petition forms (A and B) is voluntary but your provision of information required by these
forrns is mandatory for the consideration of a petition, as specified under 42 CFR Part 83 Petitions that fail to
provide required information may not be considered by HHS

Name or Sccial Security Number of First Petitioner: _Laurence Fuortes

R i
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Special Exposure Cohort Petition U.S. Department of Health and Human Services
under the Energy Employess Qctupationat Centers for Diseass Confrol and Prevention
finess Compensation Act National nsiitute for Occupational Safely and Hagith

OMB Number: 0020-0639 Expires: 05/3172007

ix ~ Continuation Page

Speclal Exposure Cohort Pefition — Form B
Continuation Page — Photocopy and compiete as necessary,

in addtion to the implications for elevated Uranium exposure and excretion documented in the textbook chapfer

&P S of Granmin puRfication by Tequction mvolved & "Violent™ excTermis Feaciion Tmed 1 a welve
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Name or Social Security Number of First Petitioner: Laurence Fuortes
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Special Exposure Cohort Pefition U.S Department of Health and Human Services
under the Energy gmpiuyees Occupationat Centers for Disease Conirol and Prevention
linees Compensalion Act Nafionat institute for Oecupational Safely ang Health

OMB Number: 0820-0639 Expires: 06/31/2007
Page 1 of2

T .

Petitioner Authorization Form

Instructions:

If you wish to petition HHS to consider adding a class of employees to the Spacial Exposura Cohort and you
are NOT either a member of that class, a survivor of 2 membey of that class, or a labor organization
representing or having represented members of that class, then 42 CFR Part 83, Section 83 7{c) requires
that you obtain writter; authorization. You can obtain such authorization from either an employee whois a
member of the class or a survivor of such an employee You migy use this Torm to obtain such authorization
and submit the completed form to NIOSH with the related petition Please print lagibly

For Further information: Iif you have questions about these Instructions, please call the following NIOSH i
foli-free phone number and request to speak to somaons in the Office of Campensation Analysis and {
Support about an SEC petition: 1-800-356-4674

Authorization for lndwrdual or Entrty to Petmon HHS on Behalf of 2 Ciass of Employecs for -

L _AMES 1 AB famf xgg; Qg‘\*u.w.gg; lﬁl‘iz k3

Name of Class Member or Surviver

e ma e
PR T—

Street Address of Class Member or Survivor Apt # . PQ Box i

AMES TOWA
City, State, Zip Code of Class Member or Survivor

do herehy authorize:
LAVREMNLE FuoglTES
Mame of Petitionar
Oty y :
Address of Petitioner” Apt # PO Box
_EOWA ¢ty TA S2242
City, State and Zip Code of Petitioner
to petition the Department of Health and Human Services on behalf of a class of amployess
that includes:
AmES  LAB  opik FoRef
Name of Class Member {(employee, riot the amployee’s survivor)

for the addition of the class fo the Special Exposure Cohort, under the Energy Employes’s
Cccupational lliness Compensation Program Act (42 U S.C. §§ 7384-7385).

In providing this autherization, | recognize that the petitioner named above will have all the rights ;
ofa itionar ag nrovided far undar 49 CFR Part 83. ; k

R SRR

£ - 0 [l D5 .7
8w ~ISS MBMDEr OF GUIVIVOT . =] :
1 AGRENCE FoorTes

Name or Soctal Security Number of First Petfitioner;




U.S. Depariment of Health and Human Services

Speclal Exposura Cohort Patition
Centers for Disease Control and Provention

under the Energy Employees Gecupational

{lness Compensation Act Natforial Institute Yor Occupationa) Safety and Health
OMB Number. 0820-0839 Expires: 05/31/2007

Petitloner Authorization Form

If you wish to petition HHS to consider adding a class of employees to the Special Exposurs Cohort and you
are NOT either a member of that class, a survivor of a member of that class, or a labor organization
representing or having represented members of that class, then 42 CFR Part 83, Section 83 7(c) requires
that you oblain wiitien authorization You can obtain such authorization from efther an employee whe is a
member of the class or a survivor of such an employee You may use this form to obtain such authorization
and submit the complsted form to NIOSH with the related pefition Please print legibly

For Further information: if you have questions about these instructions, please calf the following NIOSH
toll-free phone number and request to speak tc someone In the Office of Compensation Analysis and
Support about an SEC pstition: 1-800-356-4574

Authorization for Individuat or Entity ta Petition HHS on Behalf of a Class of Employees for

Addition to the Special Exposure Cohost

, AMES LRAB & MPLOYEES BFtween

Maomina Af Slans Alamabas an O hese

Strert Adriraca of Clace Mamher or S;m.,j\, wt # PO Box
5
LRy, DIaI8, 41p Loue of Liass Member or Survivor
do hereby authorize! .
LAVLRENCE Foogeds ™. 0.
Name of Petifioner
IMIERSTY o€ Low, (okted fPudlic MEALTH - 1115 WESTLAWN &b
" Addigss of Petitioner Apt # P O Box

TowA TN IA §F224)
City, State and Zip Cods of Petitloner )
to pefition the Department of Health and Human Services on behalf of a class of employees
that includes:
AMES LAB Woprkeoacs . —
Name of Class Member (employee, not the employee's survivor)

for the addition of the class to the Special Exposure Cohort, under the Energy Employee’s
Occupational litness Compensation Program Act (42 U.S.C. §§ 7384-7385).

In providing this authorization, | recognize that the petitioner named above will have all the rights
of 2 ne¥ifinnar aa nrmided fas cmdas 40 AED Dart 0% .

b /io)ove s

:uq: - U LIESS MBTIDEr OF BUNVIVeT Date / {

LAVRENCE Puo®Its

Name or Social Security Number of First Petitionen

i
i
1
|
;




By

1242 INDUSTRIAL MEDICINE

96. G. Gomori, A Modification of the Colorimetric Phosphoyus Determination for Use
with the Photoslectric Colorimetezr, 3. Lab. Clin, Med., 23T: 955 (1842).

97. 1. Berenblum and E. Chain, Studies on the Colorimetric Detexmination of Phog«
phorus, Biochem. T., 32: 266 (1938).

98. W. Mejfboune, Estimation of Small Amounts of Pentose, Especially in Derivatives
of Adenyle Acid, Z. physiol. Chem., 258: 117 {139},

99. Z.Dische, Ueber eine neue charaktexistische Farbreakiionen der Thymonukliein-
speure und eins Mikromethode zur Bestimmung derselben in tierischen Organen
mit Hidfe dleser Reaktionen, Mikrochemie, 8: 4 (1930},

100. J. J. Nicksorn, Blood Changes in Human Beings Following Total-body Irradiation,
Paper 2, this volume.

101, L. H. Hempelman et al., in preparation.

102. A. L. Dounce, £ Roberts, end J. H Wills, Catalasuria as a Sensitive Test fox
Uranium Polsoning, in “Pharmacology and Toxtcology of Uranium Compounds,*”
edited by Catl Voegtlin and Harold C. Hodge, National Nuclear Energy Serles,
Division VI, Volume 1, Chap. 14, McGraw-Hill Book Company, Inc., New York,
1848,

103. C. ¥. Watson, 8. Schwartz, W. Schulze, L. Q. Jacobson, and R Zaparia, Studies
of Coproporphyrin. I Idiopathic Copropoiphyrinuria; A Hitherto Untecognized
Form Characterized be Lack of Symptoms in Spite of the Excretion of Large
Amounts of Coproporphyrin, T. Clin. Invest., 28: 485 {1949).

104. M. Wintzobe, personal commurication,

105. C. 7 Watson, 8. Schwariz, V. Sborov, and E. Bertie, Studies of Urobilinogen; a
Simple Method for the Quantitative Recording of the Ehslich Reactlon as Caxxied
Out with Urine and Feces, Am. J. Clin. Path,, 14: 805 (1844).

106 W. M Dale, Effect of X-7ays or Aqueous Solutions.of Biologically Active Com-
pounds, Brit. J, Radiology, 16: 171 (1943).

107, = J. Watson, V. Hawkinson, B, Schwariz, and D. Sutherland, Studies of Copropok-
phyrin. I, 'The Per Diem Excretion and Isomer Distribution of Copropgrphyrin in
Normal Hnman Utine, T. Clin. Invest., 28: 447 (1048} .

108. ¥. Skoog, The Effect of X-lrradiation on Auxin and Plant Growth, f. Cellular
Comp. Physlol., Tr 227 (1935),

108, D. I. Macht, Effect of Roentgen Rays on the Toxicity of Bloed, Am. F. Roentgenocl.
Radium Therapy, 41: 709 (1838). :

110. D. I. Macht and M. B. Macht, Dhyiotoxic Reactions of Blood Sera, F. Lab. Clin.

Med., 26: 597 (1941).

111, W, Stenstrom and A. Lohmann, Effect of Roentgen Radiation on Solutions of Iyro-
sine, Phencl, and Tryptophane, Radlology, 17: 432 (1931).

112. I.W. Giaham, Radistion Sickness. ‘Treatmen{ with Nicotinic Acid, 7. Am. Med,
Assoc,, 113: 664 (1939).

113, 1. A. Muntz, E. 8. G. Barron, and C. L. Prosser, An Electrophoretic Study of the
Eiffects of X-rays ou the Plasma Piotein Pattern in Dogs,  National Nuclesr En-
ergy Seties, Division IV, Volume 32 B; Metallurgical Laboratory Report CH-3560;
Manhaitan Distriet Declassifled Report MDDC-371. .

114, P. P. Cohen and F., Thompson, The Serum Protein Fraction Responsibie for the
Phymol Turbidity Test, Proc. Cent. Soc. Clia, Respearch, 18: 8 {1046).

115. W, Seitz, Die reduziexende Witkung von Roentgenlicht anf Redoxfarbstotfindicato-
ren, Strahlenthexapie, 81: 140 (1938). .

118. N. Watorman, Ueber Aenderungendes red. -ox. -Potentiais im Serum durch Roent~
genbestrahlung, %. Krebsforsch, 38: 301 (1833).

117. A. G. Forssherg, Studlen ueber einige biclogische Wirkungender Roentgen- und
stzahlen insbesondere am Phycomyces blakesleeanus, Acts Radiol., Bupple-
mentum XLIK (1948), .

118, T. Caspersson, Methods for the Detexminatior of the Absorption Spectrs of Cell
Structures, T Roy. Microscop. Soc., 60: B 1840).

Chapter 7
URANIUM EXCRETION STUDIES*

By R. I. Ferreiti, G. R. Price, and Samuel Schwartz

ABSTRACIK

Since there are no clinical or biocchemical tests known to be spe-
cific for uranium toxicity, the determination of uranium concentration
in urine has proved to be the most important single testfox the evalu-
ation of uranium exposuie in Project personnel. This is {llustrated
by data on 86 individuals exposed to uranium on the Ames, Chicago,
and Qak Ridge Projects. -

Values of over 100 ug of uranium per liter are found only rarely in
eventhe most heavily exposed individuals. Controlunexposed students
were found to excrete less than 1 ug of uranium per liter.

Because the fluorometric method used is sensitive to 0.0001 ug of
uranium, analyses were made using only 0.1 mlof urine. This sample
is evaporated to-dryness in a platinum dish, ashed over a flame, and
fuged with sodium flucride without further purification. Fluorescence
is then measuz ed with a specially constructed fluorophotometer.

i INIRODUCTION

In evaiuating the degree of human exposure to any metal it is com-
monly of decisive importance to determine the amount of that metal
in blood and excreta. This is especially true in the vast majority of
cases in which exposure is insufficient to cause clinlcal complaints
or abnormal biociemical findings. Even when these abnormalfindings
result, thelr specificity ean often bs ascerfained only by correlation
with an elevated blood or urine metal concentration.

Theseifacts have been especially apparent in the study of Manhattan
Project pezsonnel The syndrome of uranium poisoning, whether acute

*Based on Metallurgical Laboratory Report CH-3582
243
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or chronic, in human beings has never been described. Those bio-
chemical changes that have been described as cccurring in animalg
administered toxic doses of uranium?® are io no way specitic for ura-
nium poisoning. Consequently the interpretation of the meaning of
such changes in any individual case is generally impossible, Meas-
arement of the concentration of nranium in the air of laboratories and
plants, although valuable, does not tell how much uranivm is being
abgorbed by given individuals, The analysis of the concentration of
urapium in urine, therefore, has been the most important test for
evaluating the amount of exposure of a given individual or group.

Considerable study has been roade of the excretion of uranium by
experimental animals following acute exposure.? There is only one
report in the unclassified literature of the analysis of hurman urine
for uranium. Hoffman® reported the urine of an unexposed individual
to contain 1.5 X 10 g of uranium pex liter, The accuracy of his la-
boricus purification procedure,® however,is open to sezious guestion.
The procedure is based on the visual comparison of the unknown with
graded standard beads, which, in half the cases, progressively in-
crease in intensity by factors of b. In view of the lmitations of the
method, the reporting of tissue wranium concentrations to three sig-
nificant figures® seems unwarzanted

Preliminary reports of excretion of uranium in human urine have
recently been issued by 2 number of laboratories associated with the
Manhattan Project and by similar groups in Canada and;.England.,
These will not be considered here since final reports have Neen pre-
pared by the individual groupg, Our own studies have been cgliscuss ed
elsewhore,? and many of the ddta in this chapter are taken from these
reports,

2 ANALYTICAL PROCEDURE

In general, uranium in biological materials is most commonly de-
termined by spectrographlc or fluorometric methods of analysis ox
by measurement of radioactivity. The applications and limitations of
these and other methods are dealt with in exhaustive surveys else-
where In these volumes.»®? Since only the fluorometric method has
proved sufficlently semsitive to warrant its use in analyses of urine
for uranium, it alone will be considered here.

This method is based on the quantitative measurement of the yel-
lowish-green fluorescence emitted by wranium in fused sodium flno-
tide {rradiated with ultraviolet light. As little as 0.001 ug of uranium
in 300 mg of fused sodtum fluoride may be detecied visually by this
method, With the vse of a very sensitive instrament, i has been pos-
sible to quantitate as little s 0.0001 ug of uranium.’ This sensitivity
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is of erucialimportance since impurities present in only 1 ml of uyine
may produce as nwueh as 50 per cent or more guenching of the {luo~
rescence, Only slight quenching, howaver, {s produced by the ashed
residue from 0,05 to 0.10 ml of urine so that the wranium may be
analyzed in this amount of urine by directly evaporating to dryness In
a platinum dish, ashing over an open flame, and fusing with NaF with-~
out resoyt to any purification. The amount of fluorescence is then
measured with a specially constructed fluorophotemetar. As many as
40 or mote cazeful duplicate analyses per day may he made by one
skilled opexator.

Detailed studies to test the aceuracy of the methodunder conditions
of contamination by vaxious quenching substances are reported else~
where.? These studies have shown that the percentage of fluorescence
quenching s a function of the ratio of quenching substance to sodium
fluorida; it is not a function of the ratio of nranium to sedium fluoride
except when the concentzation of uranivm {s several micrograms per
300 mg of 'NaF From this it follows that for any given sample of
urine, or other materdal, the fluorescence i a lineax function of the
amount of uranium present. This is confirmed by the data in Fig 7.1,

Verification of the accuracy of the method came from a special
study in which six different groups in the Manhattan Project analyzed
the uranium content of 30 urine samples to which had been added 0 to
2.18 mg of uranium per liter of urine 1 The reported values, illus-
trated in ¥ig. 7.2, were found to agree most closely with the theoreti-
cal values P'0

3 AVOIDANCE OF CONTAMINATION

Equal in importance to an adequate analytical method is the neces-
sity for seripulous avoidance of contamination at all stages of the
analysis. Thus one investigator has pointed out that his early studies
agreed much better with atmospheric conditions than with known
levels of persomnel exposure. In rainy weather, for example, all
values were low, whereas in dry weather all values were high be-
cause of atmospheric contaminztion from a nearby plant,

Al careful workers have recognized the necessity for collection of
samples away from exposed a1 eas, preferably immediately after a
shower, and for analysis of samples in laboratories that are, them~
selves, not comtaminated, The botile inte which the urine is passed
and all other equipment must likewise be kept exceptionally clean.
Washing in hot nitric acid will suffice for this purpose except in the
case of the platinum dishes, when repeated fusion with fresh sodiwm
fluoride may be necessary to dissolve last traces.of uranlum that
have been baked into the dish.
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At low levels of uranium concentration the sodium fluoride itseld

becomes the deciding factor in limiting the sensitivity of the method. -

The purest sodium fluotide it has been possible to obtain gives the
same gmount of {luorescence as O 0002 g of urantum per 300 mg of

100,000

10,000 |—

1000 t—

10¢ —

10—

INSTRUMENT READING, ARBITRARY UNITS

I R —

4 ]
000001 00004 0.0 0.04 014 1 A0
URANIUM N 0.4 ML URINE, 46

Flz. 7.1—Fluorescence photometer calibration curve for wzanivm plus urine.

NaF, Therefore, although the instrument jtself can at least theoreti-
cally detect the fluoreseence from 0.000001 pg of uranium, the ac-
curacy of the analysis falls off rapidly below 0.0001 ug.

4, $TUDIES OF URANIUM EXCRETION IN MANHATTAN PROJECI
PERSONNEL

The studies comprised 170 determinations on 86 individubls ex-
pased to verious uranium compounds ok the Ames, Chicago, and Oak
Ridge Projects.

4.1 Collsction of Samples from Ames and Chicago Personnel
Upon leaving work Saturday noon, the men Were given a clean battle
enclosed within two laxge envelopes. They were instructed to remave
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the outer envelope at home after caiefully washing their hands. The
second envelope was to be opened after bathing Sunday evening or
Monday morning, The urine sample was to be passed into the bottle
after again washing the hands and before geiting dressed. The hottle
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Fig 1 Zﬁnecoﬁezy by the Metallurgical Lahoratory of yranium added to urine (un-
knowns prepared at the University of Rochestex) e denotes single polnt; © denoles
two {superimpoged) polnts.

was then to be yeturned to the envelope, The samples thus cbtained
were semt o the Chicago laboratory for anmalysis. Except for the
dilute standard uranium solutions, no uranium was handled in the
uddding housmg this laboratory. The nearest other bullding of the
Metallurgy Laboratory wag three blocks away.

4.2 Analytical Procedure. Analyses were made in duplicate X~
cept in some of the earlier studies; the fluorometric method of analy-
sis mentioned above was used

4.3 Resulis. (a) Iowa State College Personnel. The largest num-
ber of analyses were made on urine of personnel working on the Ames
Project at Jowa State Coliege. Exposure was chiefly to the UF, sait,
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For pusrposes of analysis the men were classified by their super-
visors into four groups according to their probable exposure 1o ura-
pium, Those who wexe probably exposed to the greatest amount were
classed as group 1; those exposed to the next highest amount made up
group 2; those with very litile but continuous exposure constituted

Table 7 1 ~—Vranium Excretion In Personnel, Group 1

Ampouit,
Sample Case pg/ter

1 1 40

2 1 86

3 2 52

4 § 86

§ 3 50

8 4 100

7 4 44

8 3 L'

] 4 200
10 5 126
1 5 99

12 ] 4

13 [ 84
14 € 200

15 8 13

16 7 48 .
17 7 40 A
18 8 2 :
15 [} 26 i
20 10 12 :
21 u 31

75 {av.}

group 3; and those with only occasional incidental exposure formed
group 4. Results of the studies are summarized in Tables 7.1t0 7.4
Values given are In most instances the average of duplicate analyses,
1t will be noted that in several instances two or more analyses were
made of urine collectedfrom the same individuals, generally at intex-
vals of 2 few weeks or months.

In Table 7,5 the data given in Tables 7.1 to 7.4 are summarized to
indicate the degree of correlation between the exposure and the range
of the amount of uxanium in the urine.

The urine studies described above were subjected io statistical
analysis by George Sachex. Of the values repor ted, 33 were the aver-
age of duplicate determinations. The deviatiops from the means of
the duplicate determinations were studied with the following results:
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Number of values (N) = 64 (one pair of values was disearded
for statistical reasons; x/o = 8.6)
Mean deviation from the means (M) = 169 pg/liter

Standard deviation f1om the mean of each pair (v} = 2.8 pg/liter

Table 7.2—Uraninm Excietion in Personnel, Group 2

Amount,
Sample Case g/liter
1 12 15
2 13 17
3 14 13
4 43 38
§ i8 21
[} % 40
i 18 2t
8 19 3
9 19 58
i0 a¢ 33
1 21 54
12 22 64
13 23 10
14 23 18
16 24 1
18 4 11
17 25 87
18 25 1]
19 25 80
20 28 130
21 21 86
22 28 108
23 29 64
24 28 84
25 3G 28
26 3t 43
46 (av )

In 35 inatanges in which 0.05 ml of urine was used the amountof
quenching of ﬂgmtescence was determined by adding 0,01 ug of ura-
nium to another 0.05-ml sample of the same urine and noting the

diminution in expected fluorescence, The resulls may be summarized
as Iollows:

-10 mper cent quenching in 43 per cent of instances
10-20 per cent quenching in L1 per cent of instances
20-30 per cent quenching in 6 per cent of instances
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In all six instances in which over 10 per cent guenching was found,

G Personnel 3 p X
Table *.3-~Urantum Excretion i el, Group the urine was obtained from individuals in the uranium exposure

Amount, groups 1 and 2. Since these individuals wexe also exposed to metals
Sample Case ug/tter other than uranium, they would be expected to have larger amoumts
1 32 24
2 33 27 200 T TTTTTTTT T T
3 34 1 .
4 35 ]
5 36 10
[} n 2
] 38 22
8 58 18
9 38 L] 450 - n
10 38 8
1 38 5 %
12 40 16 £ END OF EXPOSURE
13 4 15 2
14 42 3 g .
18 v} SO0 N
2
2
<
Table T §—VYranimn Excretion in Personnel, Group 4 g ‘ '
' Amount, = ‘ .
Sample Cast pg/tter 50 ~\\ \ 3 n
I\
1 4 <8 . N
2 44 <3 .
3 45 7 ] \ R
4 de <3 : \\ \\\ v
J . ; d
s o« > M) e
g-46 - 2-45 7-45 945 145  {-46  3-46
; <5 (av.) :

Fig. 7.3~ Excretton of uranium in the uring of an indlvidual exposed to vartous nrani-

um salts,

Table 7.5 —Correlation of Uranium Exposure and Urine Uranium
Concentration in lows State College Project Pexsonnel

of quenching materials in their urine than would nonexposed indi-
viduals,

.A projonged study was made of the urinary excretion of uraniym by
one individual belleved to have had more exposure than any other in-

Percentage of samples containing vrantum
Group No, of No. of per liter as shown

individuals | semples 1" " T10" o0 o | 20-40 ug 40-80 | 80-200 g

-

: 4 8 8 100 0 ] 0 0 dividual on the’Ames Project. His exposure began in Maxch 1943 and
: ;(1} ;g ag ig :;‘; 32 12 ended July 1, 1045, He did not visit the plant thereafter.
1 o by 0 X " o 38 As noted in Fig. 7.3, 10 analyses made from Sepfember 1944 to

TJuly 1945 rangsd from 24 to 200 pg of urantum per liter. Fifty analy-
ses during the: eight months affter cessation of exposure showed a
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leveling off of uranium concentration to app: oximately 5 to 10 ug per
Hter at the end of the period.

(b) Metallurgical Laboratory, University of Chicago Thirty~eight
analyses have been made of urine from 238 individuals in the Chicago
Metallurgical Laboratory. Of these individuals, five were employed
at the Aigonne Laboratory. Exposure was chiefly to uranium oxide.

Table 7 6—5tudy of Urantum Exetetion in Urine of Oak Ridge Personnel

Amount of
Days after uraniur,
Sample* plant exposute pglliter
ia 1 11
1b 2 4
%a 10
2b 8
‘%a % 80
Sb 3 1¢
43 3 3
4b 4 2
Sn 2 1i
5b s 5
Ga i 19
Bh 2 2
Ta 3 20
k()] 4 : .
1 Yo
g: ) b 4 p
Sa i 3 i
b 2 1 i
104, g

*The le;tter +4g" gepotes samples obtained une 15-18, 1945; b’ denotes samples
cbtalned June 16-17, 1945,

The anmalyses were¢ made for the most part during 1945 when ex-
posures were ralatively low.

in only two instances was more than 10 pg of uranfum per litex
found. In six cases 5 to 10 pg per liter was present The highest
value in the group was 18 ug per liter.

{c) Oak Ridge, Tenn. The uranium concentraiion was determined

in two consecutive 24-ln collections of urine obtained from 10 hdspl-
talized Army personnel. As noted in Table 7.8, these individuals were
away from work for 1 to 3 days before being hospitalized. it should
be noted that the urantum concentration in thefirst day 'g callection of
urine 18 in every- case higher thanthe second day’s collection {average
first day = 15.8 g per liter; average second day = 6.3 ig per liter).
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' §ince these men had been away from exposure for aslong as 3days at
the time-of hospitalization, it is probably safe to assume that urine
collected the morning after exposure would have been comparable in
most instances {o the level of 20 to 100 pg per liter found in exposed
individuals in the piant at Ames, Iowa.

(d} Control Subjects. An attempt was made to determine the ura-
nivm concentration in uzine from control subjects with no wranium
exposur e other than that normally escountered, Using 0.1 ml of urine
for analys}is, values of less than 2 ug per liter were found in the
urines of five students at the Veterinary School of Medicine at Jowa
State Collége. Using greater precautions 0.1~ and 0.3-ml portions of
urine from five medical studenis at the University of Chicago were
analyzed and found to confain less than 1 pg of uranfum per ltex.
Analysis of known amounts of uwranium added to 0.3-ml portions of
the same urines showed 43 to 56 per cent fluorescence quenching.
The amount of fizorescence detected was too smallio asceriain accu-
rately the exact amount of uranium present. It is likely, however,
that it yanged from 0.1 to1 ugper litex, This amount is just beyond
the present sensitivity xange of our method, which employs only 0.1~
m} samples of urine for analysis, More accutate study would there-
fore require the wse of 1 to 10 ml of utine and preliminary purifi-
cation to reduce the concentration of quenching substances,

§. DISCUSSION

From the data presented it is obvious that studies of wranium in
urine can yield a valuable index of previous exposure to uranium.
Unfortunately, however, studies are still i?lsufﬂcien_t to permit full
interpretation of these data. Specifically, it would be of help to have
the answers to the following questions:

1. What do the data mean in terms of uranium depoéited in the
tisgues?

2. Wauld analysis of blood for uranium be preferable to analysis
of urine since: there would be less chance for contamination and for
variations due to such factors as diet and kidney function?

8. What is the dangerous concentratior of uranium in urine, blood,
or tigsue?

Since there are no, data avallable concerning elther the uraniam
content of tissues from exposed pexsonmel ox uranium toxleity in
human beings, these questions cannot be answered. Further quanti-
tative discussign is therefore superfluous at the present time. Cex-
tain ohservations, however, may be in order.




254 INDUSTRIAL MEDICINE

5.1 Exirapolation from Experimental Animals to Human Beings.
Human exposure, compared to experimental animal exposure, is
unigue in xegard to duration, intensity, and multiplicity of exposures.
These factors and others, such as inherent metabolic differences and
differences in life span, make extrapolation from animals to human
beings difficult. In addition, limitations in accuracy and sensitivity of
analytical procedures have until recently permitted urinary uranium
analysis only in acute and subacute stages of wranlum poisoning in
experimental animals, For the purpose of extrapolation it is essen-
tial that chronic urine and tissue studies be made.

By administering subcutaneously a more radioactive isotope of
uranium, Tannenbaum'* has recently made relatively chronic studies
in mice. Extension of these studies to include the fate of uranium
administered slowly by pulmonary or oral routes to coincide more
with human exposure would be very desirable,

5.2 Human-tissue Jtudies. The attempt should be made, whenever
possible, to make uranium analyses on tissues obtained at operation
or post-morfem examinations of exposed individuals, Simyltaneous
urine studies should also be made.

5.3 Accuracy of Data. It should be unnecessary to polnt ouf that
human excretion and tissue-distribution data must be accurate, yet
ackieving accuracy has heretofore been a serious problem. Our own
experience as well as that of numerous other groups attests the fu-
tility of making anxlyses except when contamination can be avoided
and when resuits are sufficiently accurate and can be reprédaeed..

]
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V as Wranium tetrafluoride (which was dried and shipped to Ames). At Ames, the uranium felrafiuorlde (graen sall)
was finely ground, mixed with pura, granulated magnasium matal (o possibly sodium or calciumy), and

heated In the absence of gr to obtain pure yranium metal, and separated from the magnesium fluoride slag
The uraniurm “Biscutls” werd remelted, recast and machined info ingals, flathed undsr off 1o speciic lolerances)

and each ingot or the shaved uranium from the lathing process was analyzed far possible contaminants before

shipping fo the reacter stes {Univarsity of Chicage and Qzk Ridge). Descriptions of refevant processes and
expusures are continuad balow

Go to Part F.

e
.
:

Name ar Sooial Security Number of First Petitioner; Laurence Fugries
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A

U.S. Department of Health and Human Sarvices

Special Exposure Cohort Petition
Centers for Disease Conlrel and Prévention

undear the Energy Employses Occupationat

{iness Compensation Att National Institute for Occupational Safety and Heaith
OME Number: 0820 0639 res: 081312007
Special Exposure Cohort Petitian — Form B = ___PageSof?

F Basis for Proposing that Records and information are Inadequate for individual Dose —
Complete Sestion F,

Gomp%ete 3t least one of the following entrdes in this- secimn by chewkmg the apprepnaie bax and providing |
e reguired Information relatad o the selection You are not required to complete more than one'entry

F1 X UWe have aitached sither documents or statements provided bsafﬁdamﬂaat indicate {'hat

~ adigtio exposuras: Ai mﬁmmmnﬁaﬁngm ‘
* thaf & to'this petition, were not monitored; sither throuigh psrsonatmemtomg of fhrough wes

monitoring
{Attach documents andior afidavits to the back of the pelition form )

Deseribe as com pleteiy as possxble to-the extent it might be:unclear, how the atfached
documentation andfor aﬁ'dawt(s) indicate, fbat potenhal rad:ahon exposures were nat. mcmtared
"1

Az!tachsd are scsnnsa‘ D

i0R-9 su}ts for 48

individugls strairﬂed in{ofbur qmaps o fhe bes:s of ex) gg ted expesum fa UF{#} Thesac assays

TR oS measured
T 200 Fricrograns per er. Alsa alached are restils of area radionudhie moriong Fom & survey of
the thoritm processing sclivites In 1962 entitied Occupational Exposure 1o Thorum ard Beryliug ,Eﬁd & FhD Thesis'hy'
- Dr. Carchyir Stilts Payna fram 1987 entitled The Anias P“mject. Admamsteﬁng Classfﬁed Remamh
F2 X UWehave atached sl ' that

radiation manitoring records for members of the proposed class have been lost, falsified, or
destroyad; or that there is ng Information rega!ding rromtonng, source, sgurce term o process
from the site whera the employees worked. .. . o

(Attach documents and/or aﬁ" dawfs te e back of the petman farm )

Describg as completely as possible, to the exdent lt might be unclear, how the attached
documentation andfor aff dawt(s) jndicate that radlahon n"omtarmg records fcr members of the

B R T b ey s

wery collvied on Monday mormings after the most racent exgosury ending Saturday af noen
T O SIS BT WOTRETS T e TSt OIS e Ty gt DTy BT ot

PAETS

s,

e e TR awae Y T L e T € er o I

oposed ¢lass have bag) {, altered jliagall ordestro =
/'ifrngssi a%ofastory sta re;?ogg%e;%g una!:!e%o r\’c';cate persona dfradrat:on monitaring resuits

rm-Bart £ s continued on the following page.

iy
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Name or Sotial Security Number of First Petitioner: _Laurence Fuores o
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Special Exposure Cohost, Petition U.S. Department of Heaith and Human Services
under the Energy Employeas Occupationa Centers for Diseasa Control and Prevention
{iness Compensation Act National institute for Occupational Safety and Heaifh

. i OMB Number 0920-0639 Expires: 05/31/2007
Special Exposure Cohort Petition — Form B Paje6of 7

F3 O WWe have attached a report from a heaith physicist or other individual with experiise in
radiztion dose reconstruction documenting the limitations of existing DOE or AWE records on
radiation exposures at the faciliy, as relevant o the pefition The repart specifies the basis for
believing these dosumented limitations might prevent the completion of dose reconstructions for
members of the class under 42 CFR Part 82 and related NIOSH technical implementation
guidelines.
{Attach report to the back of the petmon form } )

Fa O iWehaveatfached S sl oF ok paﬁ sied by GovsTent: dgericy of the
Executive Branch of Government or the General Accounting Office, the Nuclear Regutatory
Comralssion, or the Defense Nuclear Faciliies Safety Board, or published in a peer-raviewed
iournal, that identifies dosimetry and refated information that are unavaitable (due to either a lack
of menitofing or the destruction or loss of records) for estumahng the radiation doses of -
employees covered by thie petition. .

(Attagh report to:the-back of the:petition form.) -

All Petitioners shanld efimand Ane~ st~ =stition. A maximum of three persons may sign the petition.

. £-28~0S
Srgnature - — Date
Sigrﬁatur‘e Date
Szgnature L e e e o Pate.
Notice‘ Any pe?san who knowmgly makes any fatse statemant mrsrepresen%atmn concealment of

fact or any other act of fraud to obtain compensation as provided under EEOQICPA or who
knowingly accepts compensation to which that person is not entitied is subject to civil or

. administrative-remeadies.as.well.as felony.criminal.prosecution-andumay..under.appropriate .1
criminat provisions, be punished by a fine or imprisonment or both 1 affirm that the mformanon

provided on this form is accurate and true

Send this form to! SEC Petition
Office of Compensation Analys:s and Support
NIOSH
4676 Columbia Parkway, MS-C-47
Cincinnati, OH 45226 .

3 f additional petftioners, they must complete the Appendix Forms for'additional petftianers
" L% The Appendix forms are located at tha'end of this document: ™’ .

Name or Sccial Security Number of First Petitioner: _Laurence Fuortes
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-§ following: 4 ' :

-[ Records containing identifiable information become-part of an existing NIOSH system of records under the

§p_ecia-i Exposure Cohort Petition 5. Depariment of Health and Human Services

under the Energy Employees Occupational Centers for Disease Control and Prevention

liinsss Compensation Act National Institute for Occupational Safety and Haalth

. OMB Number. 0820-0639 Expires: 08/31/22007

Special Exposure Cohort Petition — Form B ' Page7of7
Public Burden Statement

Public reporting burden for this eotlection of information is estimated to average 300 minutes per response,
including fime for reviewing instructions, gathering the information needed, and compieting the form Hyou
have any comments regarding the burden estimate or any other aspect of this coliection of information,
including suggestions for reducing this burden, send them to CDC Reports Clearance Officer, 1800 Cliften
Rﬁ?§> MS-E-11, Atlanta GA, 30333; ATTN:PRA 0920-0838 Do not send the completed petition form to this
address: Compiéted petitions-are to: be submitted to NIOSH at the-address provided in thiese instructions:
Perscons are not required to respond to the information collected on this form unless it displays a currently
valid OMB number

‘Privacy Act Advisement

in accordance with the Privacy Act of 1974, as amended (5 U ST §552a), you ate hersby notified of the

The Energy Employees Occupational liness Compeansation Program Act (42 U 5 C §§ 7384-7385)
(EEOICPA) authorizes the President to designate additional classes of employees to be intluded in the
Special Exposure Cohort (SEC) EEOQICPA authorizes HHS to implement its responsibilities with the
assistance-of the National Institute for Occupational Safety (NIOSH), an Institute of the Centers for Disease
Control and Prevention [nformation obtained by NIOSH in &annectidn with petitions for including additioral
classes of employess in the SEC will be used to evaluate the pefition and report findings 1o the Advisory
Board an Radiation and Worker Health and HHS

Privacy Act, 06-20-147 "Occupaticnal Health Epidemiological Studies arid EEOICRA Program Records
HHS/CDO/NIOSH ® These records are reated in a confidential manner, unless otherwise compelled by law
Disclosures that NIOSH may need to make for the processing of your petition or other purpeses are listed

NIOSH may need te disclose personal identifying information to: (a) the Department of Energy, other federal
agencles, other government or private entities and to private sector employers to permit these entities to
retrieve records required by NIOSH; {b) identified witnesses as designated by NIGSH so thaf these
individuals can provide information to assist with the evaluation of SEC petitions; (¢ contractors assisting
NIOSH: (d) collaborating researchers, under certain limited circumstances to conduct further investigations;
{e) Federal, state and local agencies for faw enforcement purposes; and (f) a Member of Congress or 2
Congressional staff member in response to a verified inquiry

This notice applies to all forms and informational requests that you may receive from NIOSH in connection
with the evaluation of an SEC petition.

Use of the NIOSH petition forms (A and B} is voluntary bul your provision of information required by these
forms is mandatory for the consideration of a petition, as specified under 42 CFR Part 83 Petitions that fail o

provide required information may not be considered by HHS

Name or Social Security Number of First Petitioner: _Laurence Fuortes
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Sgeciaf Exposure Cohort Petition U.8 Department of Health and Human Services
under the Energy Employess Ocecupational Centers for Disease Control and Preventicn
1 ftingss Compensation Act National Inshtute for Cocupational Safety and Health
L . OMB Number: 0820-0638 Expires; 05/31/2007
Special Exposure Cohort Petition —Form B Appendix — Continuation Page

Continuation Page — Photocopy and complete as necessary.

In addition 1o the implications for elevated Uranium exposure ahd excretion dosumented in the textbiook chapter
an . 1OTMEBF WOIKers L UTSHUUNT puiiicancn a8 a8 Uusly neavy-ingusiry

[2pt 5SS ypicai o7 .Aa €ra. Datonunasly migioncal reCoras are scant an e Chemical

SOECIES PHYSICAT formT and guantiy Of Uranian 1o WHICH WoOTkE!E Ware exposed s JnhcUi 1 detening Workers
WErE polentia 05e4d 10 UELs, uranit i TCulate, a Jfomeand potentaly
13

O urani i . in case Of Of Ing wviain i W , U ed reledses

from excthermic thermal reactions occurred af the Ames Lab on multiple occassions

{from ourworker cespondents and Dr Paynes’ PhD Thesis_ enclosed)
Fi& procass of UramiumT purmication by Tequcton volved & "violent EXCInermic reaciion perfored i a twelve

TGOt diameter §as Ted SOaKing pi M wWhich e 1001 lohg DomBs. of Ur (4] TTiked with magnesizm, {Calchim or
SO WeTe Fested 10 3 TerpeTalure below The Vaporzatian terpsraldre of 1he retal Feducing agert and
“SHOVE e VaparZalon TerpaTatire ot the UFIA], Tetal Tiahds THE Uraniurm processing racilty al Ames
“WES Opa AT AT TAE Al Capaciy Wi e SAIRS OF WOTKers anid Teportedly emple Gverime 11 grnding
ST gresn Sl Tl e paricuale Was accompIanea Wi IaUstial Cones grmaing mils Une worker

TepoTaEly GESLBEd 10 CO-WOTKETS SWaKEnTg 1o T pIures of graen JIScoloranion on i pilow Wrare His
FaTEs Te5Te0 cunng The TGN TTe WOrkar(s) aperaiing he griding equipiient were referted [ as 1he Green i

‘ FHomer RBSPET@EOW Brolecton n The Torm of dust Masks was appareni? Zvanaple m ine gnnamg and

" "TEN-pACKING OpETEIans BUE TEponedy Not uniterly used Apparently no radmnon badge or area radiaton

montenng data were collected or are EValabie 1rorm TS Sariest 618 b operanons at e [ab Based upon
WOTKer Nisiones there were otner,iesser yieldunmonitored polential radl iGN EXpOSUTes as we F§ERES]

ARG Fe TeEwaly early yaars These mvolved SUCT SIUaTions and prOCEsses as use Of Open radiation Source

VTSI T BN DNdaiground photograpny &b 10 xposE CTUCIIES (6 radiation IoF Thiry minlies for
ERETOMICIOgrapTTy This TWolved UNSHiEIad SHoT W1 GXpOSUres 10 an as yeu Undetsiined guaniiy of an

e H TROETETMINed SoUTeE Fgent The Magiocnemical group jeceived TndEtErmned Guanlies of traniun used b the .4 . . .
T &G OIer T8 56i0Ts and Teporealy [Solated PILiomum &g ssion Proqucts TFofm "siigs™ of mgois of
TradiEtEd Uranu between the penod of 1942 Through T949 These exposures WETE 1o masses much iower than

558 GRpenenced T the 1N the TNAUSTHal Jraniu purmcanon processes Radiation protection TEporedly

EOREISIEd OF USe of runber §ioves witliout shielding Radiauon monitonng was iniroguced chly it ine
FErsiages of s process As s was a TTElRoas cevelopment and nat an industnal process, e quantiias

anaayzea Were imited and at a cedaln poit § honum was infrequced a5 & surogaie for PGnium Decause of
THEMIGCAl Smianties There were repoiigaly Several unconirolied EEEEES OFIRGTGM resuiant (o Eexonermic
realions gone awry With resultant contammancn o] e Chemlstry Buiiﬁmg he thoam Processing WOFK was
s Ot CrETIOnT o WMWWWWW

was-destribedas—very hubl! work-with-doccurrentation-inciuded-ietow of-area cxpummﬂf—
%WMWW%%%&WWM&}
of + b is rkroven  Notar I the Th j rOGes

reporis of handiing Thorium ten years old with resultant accumulanon cf decay products was reported to us

Attach to Form B if necessary.

Name or Social Security Number of First Petitioner:_Laurence Fuories

e




Special Exposurs Cohort Petition
under ihe Energy Employees Occupational
lilness Compensalion Act

U.8 Dapartment of Health and Human Services
Centars for Disezse Coniral and Prevention

National instituis for Qecupational Safaty and Heaith
OMB Numiber: 0520-0838 Expires: 05/31/2007

[nstructions:

If you wish ‘o petition HHS to consider adding a class of employees {6 the Special Exposure Cohort and you
are NOT sither a member of that ciass, a sutvivor of a member of that class, or a labor organization
representing or having represented members of that class, then 42 CFR Part 83, Section 83 7(c} requires
that you obtain written autherization You can obtain such authorization from either an employse wheis a
mermber of the class or a survivor of such an employee You may use this form to obtain such authorization
and submit the completed form to NIOSH with the related petition Please print legibly

For Eurther Information: If you have questions about these instructions, please call the following NIOSH
toll-free phone number and request to speak o someone in the Office of Compensation Analysis and

Support about an SEC pefition: 1-800-356-4674

‘Authorization for lndiv;duai or Entity to Petition HHS on Behali ofa Class of Employees for |

Additioniadh

e or
L AMES  LAR  EMPLOYEES Ietween .

Nams of Class Member or Survivor

Street Addrass of Class Member ar Surviver Apt # PO Box

AMES  Tow A
City, State, Zip Code of Class Member or Survivor

do hereby authorize;

LAV RE NLE EOaRICH

City. State and Zip Code of Patitioner
to petition the Department of Health and Human Services on behalf of a ¢class of employces

that includes:
AmES  LAB woik FoRtL ..

Name of Class Membar (emplayes, not the employee's survivor)

for the addition of the class to the Spacial Exposure Cohort, under the Energy Employee’s
Occupational liiness Compensation Program Act {42U.S.C. §§ 7384.7385).

In providing this authorization, | recognize that the petitionsr named above will have all the rights
of = neitiaman -a provided for undar 42 CFR Part 83

4 _ V/,/:;mf j6 Dg

Mame of Petiticner

OMY of TowA, COUESE of POBLIC AEALTH, U5 wesitAwd 8-

Address of Patitionsr ‘ . Apt & PO Box.. .. . |-
IowA CiTY 1A C22u2

de

ngn?iur,e OF Clans i iuet Ul Qi vivin
L

e

L ADRENCE FoerxEs

Name or Sosial Securily Number of First Pefitioner

R |




Special Exposure Cohort Petition 11.8. Departmant of Health and Human Services
under te Energy Emplovees Gcoupational Gentars for Dissase Controf and Provention

liness Compensafion Act National Institute for Occupational Safety and Health
OB Numnber: 0820 0638 Expires; 053112007
Petrﬂoner Aufhonzauon Form i Pas;e 1 nf‘ 2

Instruetions:
If you wish to pefition HHS to consider adding a class of employses {o the Special Exposure Cofiort and you
are NOT either a member of that class, a survivor of @ member of that class, or a labor organizalion
}representingior having:repressnied members-of that cless, then 42.CFR Part 83, Section 83 7(c) requires.
that you obtain wiitten authorization You can obtain such aufnorization fromsx%ﬁer ah empleyee whoisa -
member of the ¢lass or a survivor of such an employes  You may use this form to obtain such authorization
and submi the completed form o NIOSH with the refated pefition Please print legibly

For Fu’rther lnformatfm' It you have questions about these instiuctions, piease call the following. NIQSH
{toll- free phone number and request to'spaak'to someone In the Otfice of Campensation Analysis and
tsmp;:u:ft ‘dbout an SEC Y 1-8(:0-35 674 : ,

IowA 1IN, IA F Lz,:u
City, State and Zip Code of Petitioner

to petiﬂdn the Departm\ent of Health and Human Services on behalf of a class of employees
that Includes: ’

AMES LABH WNorKfo@cs -
Name of Class Mamber (employee, nof the employee's survivor)
for the addition of the class to the Speclal Exposure Cohort, under the Energy Employee’s
Cccupational lliness Compensation Program Act (42 4.5.C §§ 7384-7385).

n providing this autherization, I recognize that the petitioner nared above will have all the rights
of a petitioner as orovided for undar 42 OED Darf 83,
b /i 9—/ 2,

& © pate /

=
b‘gf‘vg.a oy AR T TG W VI VIV

LAVRENCE FooRT6S

Mame of Social Security Number of First Petitioner;

Authorization fo ual or Entity to P n HHS on Behalf of a Class of Employees for ’
Addition tothe ‘SBF*Ciai Expcsure Cohort
. P,me:a LRAB GBS mpPilov Eé"ﬁ RE Tnesm 3
Name of Class Member or Survivor : )
égg_x RANE A VE 4 )
S ot Address of Class Mamber or Survivor Apt # PO Box
AMES T owh Foo L\
C‘rty,“Stai!a, Zip Code'of Class Member or Survivor
do heteby authorizes .~ -~ - ‘. ‘ A
D LACREMNCE | Evopre€s 00 m.O.
Name of Petitioner
DO ERSVT Y of :c,::msﬁc Lgd-&‘a—é &?«:emc mm-'rrs z,uS W ETLAWN 3’-“"
- Address of Petitioner - 2 o Ao o PQ.Box .. .. |}

st ot

S N by et gt o = ten
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Special Exposure Cohort Petition U.8. Department of Health and Human Services

under the Energy Employees Dccupational Centers for Disease Condrol and Prevention
Hiness Compensation Act Mationat Institlte for Occupational Safefy and Health

" L OMB Number: 0920-0639 Expires: 05/31/2007
Petitioner Autherization Form Page 1ol 2

Use of this form is voluntary. Failure to use this form will not result in the denial of any right, benefit,

Instructions:

if you wish to petition HHS to consider adding a class of empioyess to the Special Exposure Cohort and you
are NOT either a member of that class, a survivor of a member of that class, or a laber organization
representing or having represented members of thal class, then 42 CFR Part 83, Section 83 7{(c) requires
that you abtain written authorization. You can obtain such authorization from either an empioyse whoisa
member of the class or a survivor of such an employee You may use this form to obtain such authorization
and submit the completed form to NIOSH with the related petition Please print legibly

For Further Information: If you have questions about these instructions, please call the following NIOSH
toll-free phone number and request to speak to someone in the Office of Compensation Analysis and
Support about an SEC petition; 1-800-356-4674.

Authorization for Individual or Entity to Petition HHS on Behalf of a Class of Employees for

Addition to the Special Exposure Cohort

3 MENBER. v AMES LAS Woew Folk(€

. . . # PO Box

City, State, Zip Code of Class Member or Survivor

do hereby authorize:
aocene, Foordes
Name of Petitioner
Unsersiin of T, Colteue, ob Bublic Heottin | 2124 westlawn
Address of Petitioner Thpt® P.O Box

T ower iy, Xowo 5U247
City, State and Zip Code of Petitioner

to petition the Department of Health and Human Services on behalf of a class of employees
that includes: Tty D rancn Trocessing Ackiuities,

,Q‘ mes habo f‘*‘-h*’“‘ﬁ- s}méstéﬁ.ta 5 c\(’,\fé‘l%.{ Tﬂ?—d"\'\v‘ Mlﬁv&iﬁ?m‘"‘ -SL%

Name of Class Member (employee, not the emp\oyee S Survivor)

for the addition of the class to the Special Exposure Cohort, under the Energy Employee’s
Occupational lliness Compensation Program Act (42 US.C. §§ 7384-7385).

in providing this authorization, I recognize that the petitioner named above will have alt the rights

of a petitioner as nrawid~4 far - der 42 CFR Part 83. _ _
,}4% :97/, pAE:

e r 1G22 WRITIDE. py DUNVIVOY DateU

Sigy e

Name or Sooal Sacurity Number of First Petitioner:

(ss.0b .6 . )
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AMES RESEARCH LABORATORY
AMES RESEARCH LABORATORY

QCCUPATIONAL EXP OSURE T0 THORIUM &
BERYLLIUM
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. JaSs Atomic Energy Commission

New York Operations 0ffice
Health and Safety Division " Copy 6
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UNITED STATES GOVERNMENT

TO ! A, J. Breslin, Director, Heslth Protection DAIE: September 26, 1962
Engineering Division, HASL

FrROM : Lewls C. Cooper, Classification Officer, NY

sumjEcT: DECLASSIFICATION REVIEV OF AMES-1 ENTITLED "AMES RESEARCH
LABORATCRY - OCCUPATIONAL EXPOSURE TO THORITGM AND BERYLLIGM!
BY P, B. KLEVIN, HASL, JULY 14, 1952

T8C:1CC

Subject document has been declassified without deletioms,
but wust be handled as (fficial Use Only wntil relesssed
by the Assistant General Counsel for Patents, AEC HQ. ;

Your declassified file copy is hereby returned.

Enclosure:
Subj » 1pt.

ec: (. E. Teeter, CH
R. A; Anderson, PAT, H)
H., S. Potter, NYPG, BH
P. B. Klevin, BH

 USA 012509




: 9‘_—.-?&5’;
t
T
Date of Surveys March 18-21, 1952
- Date of Reporta  July b, 1952 |
(TUASSFIGATION CANCELLED ‘
i . .
‘DATE 4-20-6% BT
: For The Atomic Ererzy Commissien
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B 2n4s is & yeport of a preliminary survey performed during period
Mareh 1821, 1952 at the Ames Netallurgicsl Laboratories, Iowa Stats
College. This survey, mads in response to a request from the Chicago
Operations Office, covered the health and safoly problems existing during -
relining and thorium metal production. In sdditisn, & brief study vas
wida of several beryllius eperations,

¥..,  Purpose
This sarvey was mads with the following objectives in minds

1, Yo gatier data from wyhieh an estimation of the daily welghted average
mmthummﬂwmmwapm
Mj ¢ :

: . 4n order to correct excessive exposures. )

Results of Study
1, Thorinm

Of the tweniy-two exployees ptudied in ths thorium production sreas,
zine (L3Z) were sxpossd to thorium eoncentrations exeeeding the
saxiscn persiszsitile level; six employess were exposed to contentre-

B ticas of 791 %o 3100 alpha digintegratiens por mimule per ecubls weter
of air {¢/u/¥3)e A coaplete breskdown of the daily weighted thorim
exposurs of the produstion personnsl is as follows:

a. of Wi Thorium surs
. ' Emder of Personal & Od..-.'....n...........'uuuc!!
;..'_ lm Wv(dl aaoio-'ooo'.-a'-c-o-ooooocoqo"osn .
. B , Maxinos Rxposurs (9/n/83)eesiseasgasesvoseasssasesessdlB - |
Y¥o. of Persons less m 70 uoclooo'oooumuegoo'o_:u (5”) )
. : . » 70 %0 210 FOTEP TP PP | (90“ 1
N L b 210 b 350 ; SIS0 E00UNENINIRISRIEDES ” !
x " bl 350 {0 700 d/ oaoco-ooqqotcooooo-o-o-oo
L . Dﬁ? ?w oolo.oolc000.0000000@0000.06 (ﬂouj : *

* d/./n’ disintegrations per ninute per cudic meter of air, !
d/l/lg- saxiwen sllowsble. goncentration (MAC) presantly '
obsarved _tv the WIOO,

Eym——

.t
o

2T LT - - . -
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Scope

Purpose

Results of Stady
Thordun 3

* N ™horon h

Beryllium )
Redistion Measuremants 3

¥athad of Study
Sampling Procedures _ 5

R Fob dralysis Sheets g ;

Anmalytical Procedure &7

Process Deseription
Thorimm . 7,8
Beryllium 8

Discussion 8,5,10

S Recommandations
Therium Predustien 10,11,12

Berylliom Operations - 12
Operating Criteria 12,13
Geueral 13

TURLE I o Daily Weighted Average Exposure
. TASLE II = ZTabulation of Avg, Breathing Zone Ssmples
CABLE TIT- Tabulstion of Avg. Genersl Air Samples
TABIZ IV = Radistion Meagarewants
Fig. 1 » (hart of Avg. Delly Weightsd Egomres
Figs. 2 to 8 ~ Oparaiing Aves Layouts Showing Breathing
Zons and Censrsl Adr - Thorium & Thoron « Values

APPENDIX A
Job Analysis Shests
APPEYIIX B

Seaple Record Shests
{copies §1 & #5 only)

USA 012512
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2. ﬁnron

The following tables summarise thi thoron exposure of the Ames
- production personnsls

be of Weighted Thoron

m ol Personnsl Studhd.........;............_.22 J‘

:"m w ”ﬁ)oooouo-oootc00-000000000001.3:
4

& ' Maxiwim Exposure d,.m’).-aloaoc cssvvszessossrseed
Nae of Persons less 2.2 sasvessedd (861“
o O e 2 1 o b x 1g d/q/sé....._.'.s (13.65;

#2,2 x 10° é/u/M3 WiC for thoren.

3. Beryliioe -

Two of the personnsl mannfacturing erucidles wers studied and wers
found to be exposed_to acceptable daily weighted beryllium concen-
tration of 0,95 W5, Howsver, several of the operstions studied
sxposed these technicians to concentrations exsesding the AEC

aaximm concentration for & single exposure by & to 8 times,. One
additionsl beryllium sample was found to be 16 times the allowed

single semple concentyaticn. -

Bo outdoor naighborhood survey was made since the mature of the
beryllium eperations and the swall amounts of material handled did
not sonstitute & problem, ‘ .

k. Radiation Measurements

Exterpal radiation messuremants made in sach of the thorium cpersilng

areas showed excessive amgunts of radiation present in both the store

ags and losding aress. The highest radicactivity found was 22 wr/hr

’gm,mmﬁummuh(MB-b’Suﬂqmﬂud

Included in the tabulation of the radissctivity measrements are

mmwmmmum-w '
Recomnendations are included in this report which should reduse existing
airborne eontsmination and external radiation at the varicus cpersiions
and in the general laboratory arsa, ) ‘ ‘

o
B

T T
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& . Msthod of Study T g e
1. Serpling Procedures T
8s Thorimm

Dust samples were collested on 11/8" Whatman #i1 fiiter paper,
. gaing & 005 Cofems Universal sir sampler. The saxple collesticn
= mnﬂdmmmuwm-,wn

conditions of cperation and dust lsading, .

fhe dust sesples collected divided into the following categories:

(1) Genersl air sasples - & mample cbtained of & gmni area
or room atmosphere,

(2) Breathing 3one sxples = & gample obtained ia the actual
bresthing Tone pranpcntorﬁnring the performancs of &
pﬁrﬁeuhr hﬂk_. '

Be nﬂiﬂl

It is not possible with portable esquipnent to weasurs thoron con-
centyations directly; therefore, the concentration of the thorén

.dsughter products, as collectad with sirborme dust, 15 used a8

en indleation of thoren activity, The dust collection media and

apparstus is the same 28 described sdove,

€. peqm“

Beryllium dust uq:plunﬁeonsctaéonlo“. Buresy of Nines
A1l Dust ¥iltor, e mh uslng & 35“!‘5 celums m‘h 'ﬂmm
saxpler. Pariods of swpling varied from ons mimuts to 30 admtes,
depeniing ca ssee conditions as mentioned above. »

2., Job !m Sheuts \

mjabm];dsahem:inaﬂsmmmqf&;m,.
ﬁncrﬁhtimﬂpofmwmucummm.ﬁhmdﬁdd
athdmhmwMuawMjﬁﬁﬁaw
amwmuummerﬂmmmhmuqum
per daYs ‘mmua.mmmﬁmmmmm
ihe thoren daughtars' xlphas, &8 obtained from the !
are récorded, The avomdphimmtienptry ig de=~
~tmdwaumﬁcnmwaumnmﬁnwm
tohlmbcrefdmtasperm; ‘ :

-

~5e

u‘*‘"‘,{-—r —
) e -3 F ;
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_4don. ‘- The long-livad alpbe activity due to thorius may be obtained

-

3. Mﬁicll Procedure . —

Because of the ummsval degay eﬁﬁém;,nf the Wworiun seriss,
4% would be well at this point to indicate briefly the analytisal
ssthods which we ussd to derive the remults expreseed in the repors:

2. 'Smhmmtﬁmualp&anmmmm-m
s 308 self-sbaorption. ’

b. Simples were comtad sa scon ag received in the lasboratory.
metmxm#muddfmlﬁ3mmsamp-
hng. The first count was then extrapolated back to time of sampling.

0. A11 sanples were re~countad after one week to determine the
presence of leng-lived materisl., Counting procedure was identi.
eal to the first count.

4, The second cvunt was subtracted from the extrapolated first
count 4o yield the thoron daughtsr eoncentration} the seeond
count being the thorizn concentratione No ovaluation of sir- -
borne bata or gaxua ssitiers wes made,

l‘. Beryllinm sawples, which were token at a rsie of sbout 0,5 cubis
- meters per minute, were aoalysed oo & solutisn photo=fluorineter
measuring the flnorsscence of the berylliwa worie coRplex,

It is not possible to measure the activity of thoren gas diresily
with field squipment. Therefore, the measuresent of thoron comen-
tration must be carried out isdirestly by detesnining the alphs
activity of the thoron danghter producta collectad with airborne dust.
Sines the helfelife of Pocl® (Th &) is only 0,16 see,, the alphs
sctivity thst is used is that of the dsughter procucts following 2
(Th B) which bas a halfelife cf 10,6 hours.

If the system is in radicactive equilibriue, the sguivalence shown
mlbemedmghmalphadidntcgutmmthumﬁ ) tisn. -
This allows. sounting at sy ressmble time afier sarpling sxd sale
eulation of the astivity st the time of saapling by sinple extrapola~

wmmwur&-mtwmm,mmmﬂw
nsy be subtracted from the total to obtain the denghter produst astive

ity.

The axirepolation of ihe daughter product activity at the time of
souniing to the activily at tbe time of sampling is daced on the decay
of!h:,uhichisth-lmtrstsinthquﬁu!dluhgthemm
mmuwmmﬁcm-nudaoﬁuummwm
wmmmmmmwmuwm.
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. 4, s Daughber produst activity at saspling time
e Ay = Total sctivity at first couat
‘ As = Thorium activity st second count :
A s A3 = Ay u Deughter produet sctivity at first comt
N = Deocsy constent for ¥hE

=, t 5 Time 'ﬁ“'""'ﬂn"
-t :
lﬁe

M’ 1 =
And &, may be caleuizied,

Tae ratius of & to A, for eeveral tines after saspling ere given belows
26‘!‘¢r.s-o.to-o.nnf .0&50

L] LA T 22 RS AL R ) .m
h » Sadgugtsdvreianse .mla

The shortcomings of the method are the ssswopilon that radiosctive equi-
Hirium existe and the asswpiion of complete colleetion of the daughter

roducts on airtorne dust, it 'is the best method svailable
&ddmatmpr?:#mtm. * el " for

Process Description
. m‘!ﬂ o
{(a) Therium Refining & Metal Production

{1) Solution and Precipitatisn Stage

Thorium recaived as a nitrate in droms is waighed out and !
digsolved in diluts nitric ssid and oxalic acid., Ihorium )
. oxalate, the precipitate, is filtered in an. Einco. press.. . o
The thorium cxalate is damped into 30 gal. drums in a demp ;
state and sealed. o

(2) Calcination and Eydrofluorination Stage
mauptbﬁmmllhi;tmﬂmﬁwtmm&ind.
The dried thorimm oxalate i3 welghed out in trays and caleined
in an slsetrie wuffie furnace at 1100° P, The trays contain- -
ing thorium oxide are coolsd and dumped intc a loading bood. |
The thoriwm oxide is Sranaferred to flat type trays, weighed ;
and then placed ints reactors for hydrofluorinetion to thorium
tetrafluoride. The thorium tetraflvoride is cocled and pack~ -
aged in 5 gal, ocntainers,

(3) Metsl Reduction .

Galcium reduction to the thoriwm biscult is sccorplished by
adding s mixture of sinc chleride, caleime finoride snd thorimm

.
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s e~ tetraflusride 16 & dolexite-lined boub and gas firing,
‘ i . The biscuits are unloadsd from the bomd and conveyed
mamually to the thorium casting srea.

* {h) Thoriunm Netsd Casting

By two suseessive vaeuum furnace castings, the impure
thorium biseult is desinced and terminglly purified to
the thorimm Billet,

(S) Machining eperations are then performed on each of the
- billets, These cperations include sawing, turning and
nillingandmpping.

2. Benmul

Berylitun eperetions consist of the manufacturing of beryllium
shapes and crucibles from raw baryllium oxide,

D!.smsiog

Inordertointm ﬂ:edztaof this yeport, 1tiamurytohlu
eriteris for judging whether or not an exposure is potentially haszardous.
For this purpose, the following maxiavm allowable coneentrations are

suggesied: }
1, Thoriue:
ntbough there is no generally aceepted MiC for thorium ,n are

tentatively using 70 ¢/w/M3, which is the lével which has been in
wse for some time for insolubls wranium compeunds.

2e '.l'hamin
A¥ in the ‘cass of thoriuw, thers is &3 yeéi 0o gensrally accepted WAL
but the Cmtmhawmm Indnstrhlaygi has teatas
$ively proposed 10+ guries 1.‘;;;5, the value used in this 3 rt.
mhiaaqniuhnttoz.Ex

3. Berylliums
- Thé Comxisslon recosmendations fer cantrel of berylliww hasards ares
N a. The in-plant atmospheric concentration of beryiliua at berylllium

operetions should not excesd 2 nicregrans per cwic neter as an
average concentration thxwehoat an § hour dayy .

L= e
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be Euhtbmghthemlywmgedghtbeyithinthtljﬁ.tlo!'
recomsendstion a, no personnsl should bé exposed to a conden~
tration grester than 25 micrograns per cubic meler for any
period of time, however short. .

¢. In the nelghberbood of an AEC plant handling berylliue cim-
pounds, the avsrage romthly concentrstion at the breathing
sone lavel sbould pat exceed 0,01 micrograz per cublc melsr.

In the course of the study, it was found that sll thoron dzughiers ex-
posures and, therefore, the probadle thoron exposure, except that of

the HF operators, wers below the perwissidle limit and that one enly
slightly sbove. 7The thorium exposures, on the other hand, were found

to be high in seversl cases. The opersiors working with thorium nitrate
tetrahydrate, thorivm oxalate and ihe caleined oxalate, in general, had .
exposurss ranging to as high as 40 times this 1 the mximun expos=
ure occurring to the EF operators of 3100 4/n/¥”, Thess individaal
values 27e given in Table I, Tabls II, which shows the breakdown of
cperations giving the individusl sxposures for each, indicates that the
maxinmum exposures occurred on the tray handling operations where values
of 12,000 and 17,000 d/u/#> were found: These are single ssmpls waines
while those above are daily weighted average exposures,

The folldwing points were made in the meeting between ¥r. Harris of this
office and various of the laboratory pamnml:

1, In gemeral, ventilation which is supplied to the ureas appesys %o
be adequate. Most of the operations could be rodified or controls

supplied without major expensee

2. Meepinginfhcimnridmuiaimermdmmum
for housekseping is provideds

racking through the laboratory is quite gensrel and off-plant track-
R Tixayy 7 o A LR DL

ke Wu:dmmmmmtmm%ﬁdﬁr
pificantly to the dispersion of airborns duste ,

%sble TII, shich gives the average general air soncentrations,: indicates
very high concentrations in Rooa 303 (drying and caloining ares) with
moderstely high concentrations in various aress of Room 33«

As far as it was possille to investigate it during the perlod of study,
the welghted aversges of exposurss o beryllium are sstisfactorys. In=-
dividual high exposures were found, however,:shich showld be eorrected.

3.

o
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reading taken
6-zmthumg$1§sof;2bomorumumwdlsn/wﬁnzhe
billets were 3 weeks cld, 9u/hrnurumts-hichnnmn¢old-

sthorium billets show radiation buildup, Yor exampls,

Seversl recoxmendations ars ipoluded in the repori. If these recoRmen=—
dations are followed, 1b should be possible to reduce 11 exposures
. 3o within accepiable limdts.

1. Thorium Producticn

e e ————————"

a, Thoriua Extraction Area

Rec. #1 Provide sdditional ventilation at site of loading
thoriwm nitrate tetrshydrate into hopper.
of thorium nitrate tetrshydrate should bs perfarsed
inside ssme hood, This bood should &lse include all
' apperatus required for the extraction operi-
tien and should be adequately ventilated,

Rec, #2 Eliminste broom sweeping. Use vacuu cleaner which
shonld be exheusted out of doors.

Rec. #3 Elininate uze of cooling fans,
Rec. 'fl; Provide wall exhaust fan thehind slurry tanks,

o . Caleiring and Hydroflorinaticn Area

Res. #5 local sxhaust yeotilatich should be provided st front
of dryars-and calcining furnaces. :

Rec. #6 Ahggrdmldumodbmnmﬂtr;ntm

mdhghﬂhdwwmrdﬂwd
back. '

Ree. §7 Trsy weigh scale should be snoorporated wiih the loade
ing hood

Rec. #8 Cooldeg amsudtuhhsshwldbeadmateh ventila=
: ted or hooded. :

w30~

"'BL'L‘
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Mﬁw.” 'thﬁdmsabonldbemludedonﬁtmdthinthe
- eonfines of a hoods T

Rec. ¥10 Portable vacuun cleaner should be used in this ares. '
Elisinzte 411 broom sand foxtall sweepings

Rec. F11 A1l drums when not in use should be kept lidded,
L mﬂ.un Crude

Rec. #12 Provide ventilated enclosure ab sits of drum dumping
of ThFy iate grinder. Enclosure should be provided
with drun sceess door, glove openings and cover une
1idding device,

Ree. #13 Ventilatich should be provided at charging and dis- )
charging ends of mixer.

Rec. #14 Central vacum system should be installed for use in
the thorium crude ares. '

Rec, #15 Provide local exheust ventilation at bomd® loading and
bonk capping areas.

Rec. 6 Vacum clean tops and sides of bead. before transporte
irg same 1o tppping and capping sreas.’ !

4, Mstal Casting

Rec. 17 Provide floor grill type exhiust hood at site of dumpe
ing desinced billeta from grephite pota.

Rec. #18 Provide lecal exhmust ventilation ab site of leading
. _desinsed billet ints beryllium erscibles

Rea, ﬁ9 Provide central vacumm cleaning system in thorium
netal casting area and machining and berrllim oru-
cible, Clean out area (Rcoms 29«22 and ) -

Ree, #20 Eliminete uss of air bosing hen clesning off furnseo
partse

Rec. #21 Provide sxhaust hood for furnsee wnloading, parte and
clean put area. '

Rec. #22 Exhaust dissharge portable yacumm cleaner now in use
) into venillation sysiem or change to central yacuum

mt
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Rec. #23 Diacharge the effluent of the Kinney vacoum pusp
‘into the ventilstion system,

F .
. @« Nachining Avess
_Rec. #2k Provide local exhaust ventilation at milling machine,
Hoonm 22, -
Res, #25 Provide exhaust ventilatlon at saw and lathe in Room

w 15,

2, pcryilim Operations

Rec. ‘326 cm all loading snd weighing operations within a
wentilated hood,

Ret. #27 Provide ventilated enclosure at site of dumping Bed
lime charge into Jarge mixer. -

Rec. #28 Provide ventilation at diseharge of large wixzer.

30 erat; Criterin )

Rec. #29

1. fThe following operating critéris should be met in the Metallur-
gleal Buildings

a. The daily aversge persoznel expo:)ag to longelived thorium
alphas should be less than 70 o/m/¥, ‘ '

b, GCames radiation - méximm or whole body or any part (except
hands or forearss) should not exceed 300 mr/wk.

0. Bets plus pamm, whole body or any part (excepl hands or
-+ forearms} should not-exceed 500 ureps/uk, no Dors than 300
of which should be gesme, {

d, The hands and forearns should be less than 1CO0 ur gewms
orﬁmmhumm.

e. Wetkly average eoncentration of thorium dust shosld be ho
greater than 0,7 d/n/M at 2Il places beyond the site peri-
petér, (Based on 1S of imeplant preferred lavel)

Rec, #30

2. 4 weekly radiation survey of all production, Jockoe and lunch
room faeilities should be made,. In addition, a ponthly "spot®
survey sbould be mede in the other Metallmrgy Bullding facilities.
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"“-—-""'" "3+ Suitsble radistion warning aigna should be provided in all
d o v f drum, tray snd metal storage areas, The prectice of roping

or sectioning off of areas where xnown direct radiation hasards
~ are present should be encourageds :

E3;. General

Rec. #32 Install a personael monitoring service which w1l inclads
’ £i1r badge service, radiation roritoring, ete.

it

Rec. £33 Provide work clothes, eover shoes and shoes and hats for
- 21) operating per .

Res. #3L Provide two room change lockers, one for contaminated
clothing snd the other for nenecontaminated street clothes.

Hec. #35 Provide showsr facllivles for perseansl,

Rec. #36 Provide swervisory control to insure sdequste housekeeping
throughout the cpersiing areas,
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DAILY WETGHTED AVERAGY EXPOSURE ~ AMZS LABORATORY
tob Yo, of o Daily weigl;mmtmti@
—- st Tigres
. Binco Tnlsader 1 Te7 22,000
Extraction loader .
Operator 1 m 15,000
Drying vperator 1 1500 - RERT I
~ BF Operators 2 3100 30,000
" Foreman; Thoriwm Crude 1 8k - 3,860
Bosb Unloaders 2 bl 3,100
Borb Loaders 2 852 2,000
. hcuﬁg & Jolting 1 69 k,5C0
Vegh M 1 o 19,000
Yoreran Metal Casting 1 0.89 1,900
Casting Operator ' 1 0,06 - 1,000
mr-tine Dezineing g -
Opetators : 3 ko ) 1k, 000 _
h c'gg;mkmmz g s wee r
" Thoriwm M1ling Opera- : ' :
tor 1 61 6,h00
"l‘hcr!m Kachining ’
Operstion _:L 276 Co _3,202_
TOTLY, PERSOMEL 2
AVERAQE CAILY WEIGHTED CONCENTRATION = 530 13,000

-

 # Thorium data extrapolated to time of suplingg

N e 7
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