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SEC Petition

Office Of Compensation Analysis and Support

NIOSH

4627 Columbia Parkway, MS-C-47

Cincinnati, OH 45226

Attention: SEC Review Board

1 respectfully submit this petition on behalf of the Fernald workers; the living, the
deceased and their families.

1 believe that NIOSH was not able to determine with reasonable accuracy the
radiation doses incurred by the workers at Fernald. Based on insufficient accurate
information, they were unable {0 estimate the maximum radiation dose that could have
been incurred by any member of this class.

Documents indicate there was no monitoring for specific types of ionizing
radiation known to be present. The monitoring was limited in frequency and to limited
groups of workers. The monitoring was inaccurate due to sampling techniques and
dosimetey limitations. Some data could not be interpreted due to deficiencies in the
record keeping procedures. Worker assignments often changed as they were rotated to
different Jocations in an attempt to limit exposure levels.

Dose reconstructors believed ‘Good housekeeping’ practices were followed at the
site. This misconception and limited data resulted in inaccurate default assumptions.
Data was reconstructed for the thorium processes beeause the records had been destroyed
in 1970, but it lacks validity due to gross error,

Therefore, I believe it is not feasible to estimate with sufficient accuracy the

radiation dose that the workers at Fernald received and that those radiation doses
endangered the health of those workers, and possibly their families.

Respectfully submitted,
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e i
complote instructions are available In a separate pecket):
Except for signatures, please PRINT all information clearly and neatly on the form.

Please read each of Parts A — G in this form and complete the paris appropriate to you. i there is more
than one petitioner, then each petitioner shotid compilete those seciions 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-

ol -

1 NEE ace i additional inf ation, use the continuation page provided at the end of
the form and attach the completed confinuation page(s) to Form B.

} you have questions about the use of this form, please call the following NIOSH toli-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.

Q A Labor Crganization, Startat> on Page3
Fyou L2 An Energy Employee {current or former), StartatC on Page?2
are: R&Survivor {of a former Energy Employee), StartatB on Page2

0 A Representative (of & current or former Energy Employee), StartatA on Page 1

Representative Inforw — Complete Section Al you are authorized by an Employee or
Survivoris} to pel

Are you a contact person for an organization? Q Yes (Goto A.2) Q No{GotoA3)
A2  Organization information;

Name of Organization

Paosition of Cottlgqt Person
A3  Name of Petition Representative:

Mr./Mrs./Ms. First Name Middle Initial Last Name
A4  Address:

Street Apt # P.O. Box

City State Zip Code
A5  Telephone Number: { ) N
A6  Emait Address:

A7 1 Check the box at left to indicate you have attached {o the back of this form written authorization to
petition by the survivor(s} or employee(s) indicated in Parls B or € of this form. An authorization

¥ you are reprasenting a Survivor, go to Part B; if you arg representing an Employee, go to Part C.

Name or Soclal Security Number of First Pefitionsr:



-S;peoia! Exposure Cohort Petition U.S. Department of Health and Human Services
Centers for Disease Control and Prevention

ilinests Compensation Act National Institule for Ocoupational Safety and Healih

B.2  Soclal Security Number of Survivor:
B.3  Address of Survivor:

Aot P.O. Box
oy Sate 7in Code
B4  Teilephone Number of Survivor:
B.5 Email Address of Survivor:
B.6 Relationship to Employee: 0O Spouse Son/Daughter O Parent
0 Grandparent Grandchild

GotoPartC. -

Employee Information — Complete Section C UNLESS you are a labor organization.
C.1  Name of Emnlavea:

UL DIV, T AT INGHEIE Miaaie inmal Last Name
C.2 Former Name of Employee (2.¢., maiden name/legal name change/other):

Mr./Mrs./Ms, First Name Middle initial Last Name
C.3  Soclal Security Number of Employee:
C4  Address of Employee (if living):

Deceased
Sireet T AR ~P.0. Box
City State Zip Code

C5 Telephone Number of Employee: | ) -
C.6  Emall Address of Employee:

C.7 Employment Information Related to Petition:
C.7a Employee Number (if known):

C.7b Dates of Employment: Start =8 End “©3
C7c EmployerName: National Lead af Ohio

C.7d Work Sie Location: _F?
3

"3

(EMPC )Y Fernald  Ohio
C.7e Supervisor's Name: NQ

Go to PartE,
Name or Soocial Security Number of First Pelitioner: _, ——



Street Apt# P.O. Box

City State Zip Code
D4  Telephone Number of Petition Representative: ¢_ ) -
D5  Email Address of Petition Representative:

D&  Perlod during which labor ergantzation mpreselmadanployeesewamd by this petition
(pleass attach documentation): Steet ___

D.7  Iidentity of other labor arganizations that may reprosentorhave represonted this class of
amployees (if known):

Go to PartE.

Name or Social Security Number of First Petitioner:
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Spe-clal Exposure Cohort Petitio U.S. Department of Health and Human Services

Locations at the Facility relevant to this petition:
AlL VZocotianie

List job titles and/or job dufies of employees included In the class. In addition, you can list by
name any individuals other than petitioners identified on this form who you bslieve should be
et In this class: All Employees

Al Sub-Contracteocs

Employment Dates relovant to this petition:

stat _1945) End _thryu 1989

Start Erd

Start End

is the petition based on one or more unmonitored, unrecorded, or inadequately monitored or
recorded exposure incidents?: QO Yes No

If yes, provide the date(s) of the incident(s) and a complete description (altach additional pages
as necessary):

Goto PartF.

Name or Social Security Number of First Palitioner:




| Exposure Cohort Petition U.8. Department of Heaith and Human Services
under the Energy Employees Ocoupational Centers for Disease Control and Provention
liness Compensation Act Nationat Institute for Octupational Safety and Health

Complete at least one of the following entries in this section by checking the appropriate box and providing
the required information related o the selection. You are not required to complete more than one entry.

3 1We have attached sither documents or statements provided by affidavi that indicate that
radiation exposures and radiation doses potentially incurred by members of the proposed dlass,
that relate fo this petition, were not monitored, either through personal maonitoring or through area
monitoring.

(Aﬂamdowmmsandforafﬁdavitstoﬂ\ebackofme petition form.)

Describe as completely as possible, to the extent it might be unclear, how the atiached
documentation and/or sffidavit(s) indicate that potential radiation exposures were not monitored.

—__See Cowntinvatrion Paar
(¥

F.2 -1 We have attached either documents or statements provided by affidavit that indicate that
radiation monitoring records for members of the proposed class have been lost, falsified, or
destroyed; or that there is no information regarding monitoring, source, sotirce 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 attached
documentation and/or affidavit(s) indicate that radiation monitoring records for members of the
propésed class havé been lost, altéréd ilegatly, or destroyed.

Sre Contwiuation 'Po.%w

Part F is continued on the following page.

Name or Social Security Number of First Petitioner:

—— et ————
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épecialExposunCohortPeﬂon 4.8, Dapariment of Health and Human Services
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Ilinessﬂc‘?:mpensaﬂon Nationat Institute for Occupational Safety and Health
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F.3 O IWe have attached a report from a health physicist or other individual with expertise in
radiation dose reconstiuction documenting the limitations of existing DOE or AWE records on
radiation exposures at the facility, as relevant to the petition. The report specifies the basis for
beliaving these documented 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 petition fom.)

F.4 D IWe 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
Commission, or the Dafense Nuclear Facilities Safely Board, or published in a peer-reviewed
Jjoumal, that identifies dosimetry and related information that are unavaliable (due to either a lack
of monitoring or the destruction or loss of records) for estimating the radiation doses of
employees covered by the petition.

(Atiach reporlﬁomebackofmepeuuonfom)

A : _’/_ P et a)stopmﬁ.
Signature of Person{s) Submitting this Petition — Complete Section G.
All Patitionars should slan and date the petition. A maximum of three persons may sign the patition.
LA-9=p5
Signature Date
Signature Date
Signature Date
Notice: Any person who knowingly makes any false statement, misrepresentation, concealment of

fact or any other act of fraud 1o obtain compensation as provided under EEOICPA or who
knowingly accepts compensation {o which that person is not entitied is subject to civil or
administrative reredies as well as felony criminal prosecution and may, under appropriate
criminal provisions, be punished by a fine or imprisonment or both, 1 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

If there are additional petitioners, they must complate the Appendix Forms for additional petitioners.

The Appendix forms are located at the end of this document.

Name or Social Security Nurnber of First Petitioner: _
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Exposure Cohort Petition U.S. Department of Health and Human Services

mmmm Centers for Disoase Conirol and Prevention

ftiness. Compensation Act Nationat Institube for Occupationat Safiety and Health

OMSB Number: 0320-0639 Expires: 053112007

Special Exposure Cohort Petition —Form B Page Tof 7
Pubiic Burden Statement

Pubtic reporting burden for this collaction of information is estimated fo average 300 minutes per response,
including time for reviewing instructions, gathering the information needed, and compisting the form. If you
mmmmmmmbmmaawwmwﬁmmam.
inciading suggestions for reducing this burden, send them to CDC Reports Clearance Officer, 1600 Clifton
Road, MS-E-11, Alania GA, 30333; ATTN:PRA 0920-0639. Do not send the completed pelition form % this
address, Completed pefitions are 1o be submitted fo NIOSH at the address provided in these instructions.
Persons are not required fo respond fo the information collected on this form unless it displays a currently
valid OMB number.

Privacy Act Advisoment

In accordance with the Privacy Act of 1974, as amended {5 U.S.C. § 552a), you are hereby notified of the
foliowing:

The Energy Employees Occupational lliness Compensation Program Act (42 U.S.C. §§ 7384-7385)
(EEOICPA) authorizes the President to designate additional classes of empioyses to be included in the
Special Exposure Cohort {SEC). EEOICPA authorizes HHS to implement s responsibiliies with the
assistance of the National institute for Occupational Safety (NIOSH), an Institute of the Centers for Disease
Contro! and Prevention. information obtained by NIOSH in connection with pstitions for inciuding additional
classes of employses in the SEC will be usad 1o evaluate the petition and report findings to the Advisory
Board on Radiation and Worker Health and HHS. ' _

Records containing identifiable information become part of an existing NIOSH system of records under the
Privacy Act, 09-20-147 “Occupational Heaith Epidemiological Studies and EEOICPA Program Records.
HHS/CDC/NIOSH." These racords are treated in a confidential manner, unless otherwise compelled by law,
Disclosures that NIOSH may need to make for the processing of your petition or other purposes are listed
below.

[NIGSH may need to disciose personal identitying information to: (a) the Department of Energy, other federal

agencies, other government of plivate entities and to private sector employers to pemnit these entities to
refriave records required by NIOSH, (b) identified wilnesses as designated by NIOSH so that these
individuals can provide information to assist with the evaluation of SEC petitions; (¢) contraciors assisti
NIOSH; (d) collaborating researchers, under certain limited circumstances to conduct further investigations;
{e) Federal, state and local agencies for iaw enforcement purposes; and (f) a Member of Congress ora
Congressional staff member in response o a verified inquiry.

This notice applies to alt forms and informational requests that you may receive from MIOSH in connection
with the evahuation of an SEC petition.

Use of the NIOSH petition forms (A and B} ks voluntary but your provision of information required by these
forms is mandaftory for the consideration of a petiion, as specified under 42 CFR Part 83. Petitions that fail fo
provide required information may noi be considered by HHS.

Name or Social Security Number of First Petitioner:
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F.1 .
The ORAU TBD for dose reconstruction at FEMP, identified the following areas

in which monitoring was not available to Fernatld workers:

*No monitoring for internal exposure for Ro contaminants, *No smears or air sampling
filters were analyzed specifically for: Plutonium, Neptuninm or Thorium isctopes, before
Feb. 1989, *No RU contaminants weve reporied in analysis before 1989.  *In Vivo
counts were not performed frequently enough to be of significant value in TRU dose
reconstruction.  *Infernal dosimetry was not introduced until 1986.  *Before DOE
Order 5480.11 (89) bioassay data was not routinely used to estimate intake and internal
organ dose. *No routine air monitoring was used fo establish intemnal frtake or
exposure estimates.  *In Vitro bicassays for thorium were not performed. *No
records were found of any bioassay results for Radium or daughter products during this
time. *No non-uranium urinalysis was conducted.  *No fecal sampling has ever been
a part of the routine bioassay program.  *No monitoring for non-uraniunt
radionuclides. *No monitoring to detect TRU comtaminants with the MIVRML. *No

neutron dosimetry.
The above items are highlighted in a summary of the TBD to assist in their location.

In addition to the above I would like to add, the uranfum urinalysis that was
was based on chemical toxicity and not radiological toxicity. So therefore,

*no radiological uraniam urininalysis monitoring was performed. (InaFernald
document entitled ‘Radiation Hazards at Fernald® the writer says “Before discussing the
steps taken to protect personnel against the inhalation of radioactive dust, the writer
would like to indicate that the present maximum aliowable concentration for uranium
dust is based on the chemical toxicity of uranium rather than the radiological toxicity.
msembevenﬁedbyreadmgﬂmfoomoteforthemamumooncenuaMnmmeNauonal
BmofStandardsHandbookEZ, / Hxs!m", nissible Amounts of Ray

footnote: a\ Vahm caiculated butnotused in ﬁnal detc:mmauon.) Th:s w:ll be
confirmed w:th additional documentation.

F.2

The ORAU TBD states that much of the thorium data has been Iost, and the plant
bmassaymomtonngdatarecoveredtodatehasbeensparse A large number of records
: W : ; 2 during declassification efforts (Dolan and Hill

The TBD states that no information was identified to address the uncertanties in
the positive recorded photon dose for FEMP workers during years that film dosimeters
were used. I would suspect the source of the exposure is missing from the records. The
TBD also states there is no analogous validation for data obtained before 1987 and
especially back to thel950s.




SEC Petition

Office Of Compensation Analysis and Support
NIOSH

4627 Columbia Parkway, MS-C-47
Cincinnati, OH 45226

Attention: SEC Review Board

1 respectfully submit this petition on behalf of the Fernald workers; the living, the
deceased and their famities.

I believe that NIOSH was not able to determine with reasonable accuracy the
radiation doses incurred by the workers at Fernald, Based on insufficient accurate
information, they were unable to estimate the maximum radiation dose that could have
been incurred by any member of this class.

Documents indicate there was no monitoring for specific types of ionizing
radiation known to be present. The monitoring was limited in frequency and to limited
groups of workers, The monitoring was inaccurate die to sampling techniques and
dosimeter limitations. Some data could not be interpreted due to deficiencies in the
record keeping procedures., Worker assignments often changed as they were rotated to
different locations in an attempt to limit exposure levels.

Dose reconstructors believed ‘Good housekeeping’ practices were followed at the
site. This misconception and limited data resulted in inaccurate defanlt assumptions.
Data was reconstructed forthe thorium processes because the records had been destroyed
in 1970, but it lacks validity due to gross error.

Therefore, I believe it is not feasible to estimate with sufficient accuracy the

radiation dose that the workers at Fernald received and that those radiation doses
endangered the health of those workers, and possibly their families.

Respectfully submitted,



Attached to this petition are many documents that reflect a portion of the evidence
. against NLO as presented in the class-action lawsnit in 1990. They demonstrate the gross
dis-regard for human safety. They also give a glimpse into the workplace and it’s
excessive radiation exposure potential.

Included by section are:

1.) The TBD summary and evidence as noted from the summary.

2.) GAO statement concerning ‘dats’ requirements.

3.) Institute for Energy and Environmental Research (IEER) documents.

4.) Documents that reveal the attitudes and practices of the FMPC management
that endangered workers and permitted high Ievels of exposure to exist.

5.) Thorium processing documents. { Most were reported to be destroyed in
1970.)

6.) Thorium processing documents for Plant 6, ( This data was omitted from the
. * reconstructed data used for dose reconstruction.)

7.} Documents that reflect plant operations and exposure potential at various
production, technical, and storage sites. (Also documents on Plutonium.)

8.) Reference document for F1 of SEC petition.

It was my desire to best represent ‘All’ the workers at FMPC with this petition.
The time span is a vast one, sorae 38 years, and the documents are numerous. Exposures
occurred through the production years by way of new releases of jonizing radiation; but it
also continued through contamination to ater workers. In many cases the data is limited,
which makes it impossible to fairly assess the exposure to any individual at any given
time except as noted by reported incidents.

There was one document that I found especially interesting . (PE 745s) mentions
increased fallout on site from “WEAPONS TESTING”, I didn’t know if this was part of
the program at Fernald.

I hope this petition holds some information previously unavailable. Ihave tried to
index it for easier referencing.

. Thank you for your consideration.



INDEX Section 1. Semmary Notes

PE 330B Chatles Dees, Industrial Case Study: [Acknowledges not having up to date
records.]

PE 760 Questionnaire on Radiation Record Keeping Systems: [Excretion Urinalysis
data recorded but can’t be used to calculate internal dose.]J{Average recorded
doses per worker per year is 2.6.]

PE901 Information on Forthcoming Feasibility Study. {Exposure to internal emitters
is the more setious type of exposure.][We do not consider the urinary uranium
excretion measurement as an accurate method to estimating either body

burden or exposure.]

INDEX Section 2.

PE 515¢ GAO; Testimony. [Data quality requirements.]

INDEX Section 3. TEER

“Written Testimony for the Subcomumittee on Immigration and Claims,
‘Committee on the Judiciary, U.S. House of Representatives.’

“Worker Radiation Dose Records Deeply Flawed.’

‘Health and Environmental Impacts of Nuclear Weapons Production.’
‘Fernald Workers® Radiation Exposure.”

INDEX Section 4. Attitudes and Practices of FMPC

PE 108A Health Conditions in the Various Plants. {Permitting certain conditions for the
sake of production.]

PE 1492 Refinery NO2 Fume Releases. [Tell them what they want to hear.}

PE 386 Standard Operafing Procedures for the Collection of Air Dust Samples.
[Provide your own respirator.]

PE 387 Changes in Terminology. [We’ll do it our way.]

PE 391 Testimony of Daniel J. Arthur, before The Subcommiitee on Energy,
Conservation & Power. [Methods Analysts/ I ead Auditor at Fernald.]

PE 397a Health Protection Appraisal; National Lead of Ohio, August 1972.
[Hazardous work environment; Contaminated wrist badges/ uncertainties;
Limited monitoring; Urinalysis used to monitor operating conditions.]

PE 507 Letter. [Findings from visit.] [They don’t know what constitutes an incident.]

PE 509¢ Comment on Health Physics Appraisal. [Failure to commit to ALAPJALARA



PE 5272 Radiation from Thoriumn Maierials

PE 5352 Standard for Thoriam 230, [Don’t want to abide by DOE .}

PE 560  Letier. [Conﬁnmtousemrkasformrmch.]

PE 7202 Letter. [Non-soluble uranium compounds.}

PE T44r Weekly report. {Happy/ no overexposures.}

PE 745s Monthly report. [Weapons testing.]

PE 745y Monthly report. [Beryllium-contaminated material. J[Spontaneous
combustion.}

PE 745gg Monthly report. [Black oxide mistaken for soot/ sewer.}[No notice of
incident.]

PE 745cee Monthly report. [Contaminated gloves.}J2541bs, uranium/ via the sewer. ]

PE 747  Trial Affidavit. [Air monitoring practices.]

PE 782  Proposed Record System. [Oppose uniformity in record keeping. ]

PE 793 Random Thoughts on Uranium.

PE990 A Continued Program of Analysis for Uranium in Human and Animal
Tissue’. [Autopsy agreement.]

PE 917  Letter. [Possible autopsy study.]

NA~-~  Dosimetry Assessment Fact Sheet. [3455935-3455940.]

INDEX Section 5. Thorivm Processes

PE 527b Internal Radiation Levels from Uranium and Thorium.(1955)

PE 547 Thorium Inventory. [Almost 350 tons.J(1961)

PE 536 Request Authorization to Remove Thorium Residues from Inventory to Burial
Ground. [9,747ibs. to Morehead, Ky.] (1968)

PE 534 Thorium NCG. [FMPC decides.] (July,1964)

PE 5431,  Héalth Proiection Aspects of Thorium Production.

PE 5472 Radiation Levels of More Than 0.05% Thorium Residues (Oct.,1958)

PE 543h  Air Dust Concentrations in the Pilot Plant Thoritm Process (1970)

PE 543f Air Dust Levels at Thorium Metal Operations. (1970)

PE 541 Monthly Thorium Inventory Position at NLO as of August {, 1978

PE 537¢ Thorium Processing at FMPC. (1970)

PE 135  Annual Storage Inventory of Normmal Uranium Concentrates and Thorium,
[Leaks. J(Fune,1968)

PE 537b Thorium Metal Production Housekeeping.(1970)

P-582  Ventilation for Redrumming of Thorium Residues. {Corrosion.] (1965)

PE 533  Thorium Operaiions at NLO - Present and Firture (April, 1963)

PE 543¢ Thorium Operations - Pilot Plant (Fuly, 1964). [BeO.]

PE 117g BeO Air Dust Evaluation of Plasma Flame Spray Facility.(Sept.,1966)



INDEX Scetion 6. Thoriom Processes Plant 6

PE 544a

PE 544b
PE 544¢
PE 544¢
PE 544i
PE 544
PE 544k

Siudge Furnace Alterations for Oxidation of Thorium Residue - Plant 6
(1959)

Air Dust Evaluation of Thorium Farnace Operations, Plant 6

Air Dust Evaluation of Thorium Furnace Operations, Plant 6 .(1968)
Air Dust Re-evaluation. (April, 1961)

Thorium Turnings in Sylvania. (1963)

Air Dust Re-evaluation. (1963)

Meeting to Discuss Cutting up of Thorium Derbies in Plant 6. (1970)

PE 745ww Monthly Report. [Thorhum Farrace Plant 6.}

INDEX Section 7. Plant Operations and Exposures

PE 107>
PE 107¢c

PE 108b
PE 113¢
PE 1144
PE 117b
PE 118
PE 122
PE 125a
PE 131¢c
PE 142
PE 145a
PE 145¢
PE146
PE 150b
PE 151-
PE 151a
PE 154
PE 157A
PE 166b
PE 161A
PE 162b
PE171a
PE 174k
PE 178¢
PE 1782
PE 301=2
PE 380
PE 304a

Survey of 3620 Operations. [Explosions.}
Report on Overexposures. [Uranium hexafloride/ 100% showed urinary
damage.]

Air Dust Samples - Pilot Plant. [ 220 MAC.]
Pilot Plant

Pilot Plant. [3% U-235.]

Major Injury #1

Major Injury #3 and #4. {Co-op student.]
Pilot Plant. :
Control of Dust in the Sampling Plant

Ore Handling (Plant 1-Plant 2)

Plant 2

Plant 3

Plant 2

"Plant3

Dumping Ore Concentrate
Refinery Uranium Exposures
High Uranium for Urines - Plants 2 & 3
Plant 4. [70 MAC\]
Justification for CP-58-63
Plant 4
Excerpt from Monthly Report. {200 MAC.]
Plant 4 Reactor Screw. [454 MAC.]
Air Dust Results ‘
Plant 5
Plant 5
Plant 5. {359 MAC.}J[18,000 MAC.J[97,000 MAC.]
Plant 6
Plant 6. [Fires.}
Plant 6. .44 MAC in 1957—18.94 MAC in 1958.]




NAS3
PE 371c

PE 544h
PE 310b
PE 314b
PE 545
PE 317b
PE 318b
PE 320a
PE 324b
PE 324c
PE 3308
PE 392
PE 336d
PE 348
PE 349
PE 350a
PE 350b
PE 350c
PE 549b
PE 364b
. PE365a
PE 366
PE 367
PE 124
PE 368

PE 369
NA 85
WEST

Plant 6. [6468 MAC in 1952---154 MAC in 1953.}

High Dust Exposure (March,1963). [608 MAC-nothing in progress to
improve.|

Plant 6. [150MAC.]

Plant 7 Urine Sampling Program

Labor Pool Operations. [Up to 1100 NCG.]

Plant 8 Thorium Reverter

Plant 8.

Plant 8

Plant 8. [89.5% of the personnel are exceeding the desired MAC.]

Plant 8. [0.9 NCG in 1965—2.2 NCG in 1966.]

Piant 8. [Stack filter loaded with material.}

Chip Furnace. [Contamination.]

Comparable Weighted Exposure of Plant 9 Personnel. {685 MAC high.}
Removing Mortar and Bricks. {Done twice a week.}[958 MAC]

Rough Grinder Operator

Development Machine Shop

Laboratory. [729 MAC.]

Laboratory Bldg.

Sample Preparation Room. [20 MAC.]

Q-11 to Temporary Hopper

Meeting to Discuss Pit Area Dust Control

Contaminated Industrial Vehicles

Vehicle Contamination Survey Resuits.

Industrial Truck Operator Job Assignment

Transfer of K-65 from Deteriorated to Solid Drums

Cleaning Subcontract Laundry Area. [Working in street clothes. Told they
weren’t contaminated.}

Master Painters. [Overexposed.] . ' '
Task Force on Recycle Material Processing. [No Plutonium accountability. ]
POOS History and Risk Assessment,

INDEX Section 8. Radiation Hazards/ Reference F1 SEC Petition.

PE 555
NA—~

What NLO Knew About Radiation in 1950°s
Radiation Hazards at Fernald. [3290296-3290305.]



Based on my review of the NFOSH Site Profile, I submit the followi
of statements and paraphrases, based on the Document No. ORAUT-TKBS-0017, A
Technical Basis Document for the Fernakl Environmental Management Project (FEMP),
It will demonstrate limitations in data and information available for dose reconstraction
and provide a glimpse of the workplace, as stated by the ORAU Team. I have also
included some personal notes.

Section 5~Occupational Internal Dose
This TBD provides information and assumptions for use in reconstructing

employewoocupﬁonalmﬁemﬂdomby- l)outlmmgspectﬁcchamcwnsucsoftht)a

identifying types and quantmes of radxoactwe materials involved, 4) evaluating
production processes and safety procedures, 5) identifying Jocations and activities of
exposed individuals, 6) identifying comparable exposure circumstances for which data is
available on which to base assumptions,

5.1 The information provided includes: operahonal docmnentahon and

Operations involved thousands of metnc tons of ore, dry powder p:oducts aad
corrosive chemicals in processes that were inherently dusty, producing an environment
with internal intake potential.

pg? During early years, plant workers were routinely required to wear respiratory
protection because of significant radioactive dust levels approaching or exceeding FEMP
airborne alpha activity guidelines referred to as maximum aitowable concentration
(MAC).

Fernald processed thorium from 1954 to 1979 and was the national thorium
materials repository for the DOE starnng in 1972.

pgd Personnel exposed to uranium contamination could also be cxpnsedm.thn
RU contaminants, which could have contribated to ymmonitored internal expos

Table 5-2 lists the primary radionuciides that could have led to intemnal doses
during the production history of FEMP.

5.2.1 Processes were conducted in 10 plants.

Pilot Plant, UF6 was converted to UF4. An accident refeased 1200kg of
uranium, resulting in elevated personnel exposure. The enrichment is unknown, and 2%
should be assumed for any clairnant identified as a subject of this incident.

More than 70% of thorium at FEMP was handled and processed from 1964-1979
in the Pilot Plant.

Plantl, the sampling plant, started operations in Dec.,,1953. Involved dusty
operations of mixing and blending etc., large quantities of uranium and thorium materials

Plant 2/3, the ore refining plants, began operations in Dec.,1953.

Plant 4, thegreensaitpiant, converted U0Q3 to UF4 (green salt). Began in
0ct.,1953 Some air sample data sheet information indicates that a least a limited amount




Plant 5, the metal production plant. Chemical conversion of UF4 powder to
uranium metal derby by a thermite furnace reduction process with magnesium metal.
Began operations late in 1953.

Mixing of feed material led to ps
higher level categories at the site.

Plant 6, the metal fabrication plant, began operations in 1953. Uranium metal
fires were common and resulted in airborne uranium concentrafions

Plant 7, hexafluoride reduction plant, operated from 1954 to 1957. Provided UF4
by reducing UF6.

Plant 8, scrap recovery, began in 1954. Scrap recovery of wranium and was
ranked in the higher air activity level at the site. Thorium scrap and residue was
processed in 1966, 1969, 1970, and 1971.

Plant 9, special products, began in 1953. Cast uranium metal and high purity
recycled metal scraps into ingots. Thorimm was processed as metal and briquettes in 1954
and 1955,

re that were also in the

CXDOS]

5.2.1.1 Urapium Enrichment. First production in 1964.

The following production years uranium was processed in a variety of
enrichments ranging from depleted to as high as 20%.

Quantities of enriched material above 2% was not documented but was
qualitatively reported to be small and/or insignificant in total mass.

Table 5-3 Uramum ennchmems and assocxated isotopes.

aﬂm 1964 is 2% emnchment for bwassay datam mﬂhgramquantmes of uranium. Prior’
to 1964 natural urantum should be assemed.

5.2.1.2 Chemical forms and compounds. There are approximately seven steps
in the process ofconverslon of uranium oze or otber scrap teoovery matenal to metallic

Tabie 5~4f1dezrhﬁes1he wanium chmmcal forms Fernald.
Most of the compounds were dry or granular in form and represented a dust
hazard potential as the material was processed, transferred and otherwise handled.

5.2.13 Airborne dust potential. Production operations that invoived handling
dry uranium materials were generally equipped with engineered ventilation systems for
controlling dust.

Standard operation procedures required the use of respiratory equipment when
dusty conditions were anticipated. Good housekeeping involved the immediate cleanap
of spilled uranium products was also a standing policy and practice.

) There were frequent “upset. conditions (spills, filter ruptures, etc.} that produced
episodic airbome activity of the magnitude that the vestilation systems were unable to
contain 2} the releases,



Note: A policy is z false indicator of actual practices. Fernald document PE330B
describes one such respirator as the ‘epitome of filth.” and that it would have been a
perfect fomite for the transfer of respiratory infections between employees.

Additional Fernald documents describe piles of scrap materials surrounding equipment in
the work areas. Rags stuffed into equipment in an attemapt to limit dust emissions, and
push brooms being used to clean the floor. {Good housekeeping may have been the
policy, but it wasn’t the practice.]

In 2000 a FEMP team working on the DOE Ohio Field Office Recycle Uranium
Project Report (DOE 2000) qualitatively rated various plant processes in relation to the
potential for producing airbome dust in categories. This report was consistent with
historic FEMP air activity measurements and recorded internal exposures,

Table 5-5 Fernald plant processes, materials and dust release potential.

Neote: Plant 6 dust release potential was not included in this evaluation. This TBD stated
early on that metal fires were common, resuiting in airborne uranium concentrations. A

Fernald document identifies the smoke as U308 airbome particles.

[How can a dose reconstruction be reasonably accurate when the exposure potential data
is not inclusive for all production areas?]

5.2.1.4 Chemical Toxicity. The early basis for conducting routine urine analysis
was to assm'ethe uramumexposmecontrols were adeqnatemmem&hmnml.tmm

Note: Fernald document PE901, dated Nov.1,1963 states “We use urinary uranium
excretion information along with air survey information to be sure that we are controlling

a:rbome exposures to amounts that wall not be harmﬁxl. Mmi_mnmdﬂ.ﬂl&m

m.exms:m»Wehaveasszmedtbatﬂxeonofmtemalexposmbymy o
method or combination of methods is less precise than are estimations of exposure to
external radiation.

5.2.2 Recycled Uranium (RU) Processes were introduced to Fernald in
Feb.,1961.

Plant 1 and other locations were protected with airline respirator equipment
particularly for the 1976 shipment of tower ashes from the PGDP.

Reference indicates that the internal dose technology, techniques, procedures, and
philosophy similar to Y-12°s were used at Femald.




perfonnadoseeshmﬂemlmﬂahon.'fhe pse ¢z ; NEIS 1N v
mddmmempomofmmwmﬂdwmmcmmﬂ%

l ym 1989aninwmﬁngfamhtywasonﬁaeFanaldstteto
replace the mobile facility from Y-12.
pg16 meu&mdmmmdyﬁomﬁmw

Note: Fernald documents PE901 and PE760 state that their urine records can’t be used to
[Dose reconstructors attempted to nse those records for that very purpose.]

Lung monitoring began in l%SmththeMVMandconnmwdm 1989w1th
tthemaldIVECcountmgfacﬁ:tyuntﬂZOOl v ; e IEPOLs G

ofthepromm

ﬁvmthechemxealpromto wmchmematenalsweresubjecteddtmngmum
processing, a variety of forms would be expected. Hence the dose reconstructor should
assume the most claimant favorable solubility type for the target organ.

5.2.3 Thorium Processes. A comprehensive effort to reconstruct the effluent of

mamumandthonmﬁ-om Femaldpiants in 1988 discovered that a large number of
Is during declassification efforts.




Thorium processes had been shut down and most of the thorium equipment had
beenmmovedpnortotheeﬂhmdmwmchmadethcms&ucHon

voiumemdywldmformatmn. Mmmwmmhedﬂomvanousﬁlesof
FMPC, Oak Ridge, AEC, and FMPC customers.

Part of the reconstruction process mvolved interviews of long-time current and
retired employees about thorium production. The interview inclnded 9 questions.

Note: Thequ&ﬁonmtaskeciwas; ‘What other plants processed thorium?
{That seems so basis, if you’re reconstructing destroyed records.}

Thmmfonnaﬂonwasusedtodeveloppmoessﬂowsheetsandlocaaonsof
possible emission somwthatwa'e identified from the components of each process.

pel9 The data recopstruction indicates that thorium processing was kimited to
1hreeplantsovershortpenodsmthe38yearprodmuonhxstoryome

Table 5-13 provides a tabular presentation of the thorium production estimates in
MT by year, compared to uranium production in the same plants. The production values
in Table 5-13 represent only the uranium and thorium production in the specific areas as
:dontificd in d "

Note: Previously in 5.2.1, in the description of processes by plant, thorium is also
mentioned in Plant] and Plant4.

Femald document PE745ww, dated March 6, 1963 states: Thorivm Furnace—-
Plant 6: °Air dust samples taken during the operation of the thorium furnace show levels
far exceeding the MAC for thorfurn, Breathing zone air show levels of various operations
range from 10 to 1.770 MAC. This is believed to be due to the decrease in ventilation
(tba fan is dehvermg less than I/2 of m rated capamty) and to lack of adequate

Realizing that the ! :

IBD_mchmgaLstaﬁ‘(DolanI%S) ould recy ]
rm]lmhmoipmfﬁsnnmmandbest&mmMmtbebmsofpmcm
knowiedge, this i

Note: In 42 CFR Part 82 (final rule) Federal Register/ Vol. 67, No. 85/ Thursday, May 2,
2002/ Rules and Regulations pg22323 ; in response to 2 comment on possible recall
difficulties. ‘It is well recognized from heaith, behavioral, and social research that there
are substantial limitations and variations in the ability of people to accurately recall past



event,’

pe21 Some records have been recovered that indicate that basic air activity levels
weremordedmﬁactmnalMACforthonmnpmo&ssmg.
¢ limited data exg themmmdMACieveis&nnngthetbomm

pmgnﬂmm 'Ihqracﬂmofmnngr&spnatorypmtecﬂonpmvennvelyfor
operations known to produce dusty conditions were administered for thoritm operations
astheywereform'annnnope!aaons.
pgzz Aﬁmﬂamcntal difficuity of dose reconstruction for thorium prox cessing is
in vi i BF¢ e ed 0r2)datatsnotavmlable

Aﬁerl%ﬂhonumausamphngwasusedtowumatemtemaiﬂpomusmg
continuous lapel air samples as breathing zone (BZ) evaluations. From that time until the
present air monitoring is used to conservatively estimate internal intake even when the
worker wore respiratory protection.

The data from the report (Dolan 1988) indicates that just the Pilot Plant, Plant8,
andl!lamipmm.thmm Asmglea:rsamphngdatasheetwasfoundthatmdwated

4 during which there were air activity

Based on evaluation of the available information, dose reconstructors should
assume thoriwm exposure for any employee whose records establish work, and therefore
exposure patential, primarily in the Pilot Plant from 1964 1979, in Blamzﬁm 1954 or
19535, or-in Plant § in 1966, 1969,-1970,-or 1971

Note: [How is it claimant favorable to ignore a documented exposure?]

There is some ewdence of urine analyses for thonum mclalmant ﬁlesasearlyas
1955, but to daie b rms d rega )
pg23 Basedonthemfmmaﬁonadeﬁuitexposurelsasmgned.

Note: Previously mentione
Blanté,however DIOVISE




5.2.4 K-65 Silo Processes.

Silo 1&2 disposed of raffinates from Plant 2/3 and received pitchblende raffinate
wastes shipped from MCW in 55-gallon drums. Shipping began in 1951 and by July
1952, 13,000 drums had been stored on the pad around Plant 1. The waste was
transferred into the silos from July 1952 through Sept. 1958. The total radium
~containing restdue from processing uranium ore is 10,000MT.

Silo 3 stored ‘cold metat oxide’ extraction separations and contains approximately

138,000 cufi. of roffinate.
: Sile 4 contained contaminated water. ( The concrete silos cracked and leaked.)
InfonnaﬁononﬁeK—GSsﬂomcessesrsdenvedﬁnmansampleandexﬂemal

axrsample datasheets from 1952 and 1953-
pg26 On acouple of data sheets there was a note that no respirators were worn. It
is presumed that the note was made to record an unusual event.

Note: There is no basis for that assumption. However, it seems to run throughout the
dose reconstruction. Repeatedly doses based on airborne exposure have been calculated
on the assumption that all workers were protected with respirators. I baven’t scen any
indication that the effectiveness of the respirators was ever considered.

The information on the data sheet indicates that in spite of the fact that the
contents of the drums were wet, the operation resulted in significant airbome

Calmﬂannns_assm that dosw above 4tem would not be admmlstrat:vely planned
to avoid exceeding the Srem/year limit.

: imi : ed based on Fernald’s admission
that they oﬁen do not have a complete work h.lStOIy (PE330b)

pe27 Radon gas was released as the drum lids were removed.

It is evident that these estimates are based upon assumptions that are cumulatively
conservative.

5.3.1 Radiolegical Controls Program was in place from the beginning of FEMP
operations. The internal dose control program consisted of 1) An air sampling program
in all processing areas to evaluate internal exposure potential via inhalation 2) Urine
samples submitted after at least a two-day work break to allow climination of uranium
cleared rapidly via the GI fract, 3) In vivo analysis.



Note: Ithought the stomach and intestines were in the GI tract, not the bladder. Unless
they are referring to the non-soluble uranium particles that are ingested. These may
become imbedded in soft tissue and may not be passed.

Other elements of the protection program include routine monitoring of the
workplace and personnel for radiation and contamination, personnel protection in the
form of protective clothing and respiratory protection in &t of the operational areas as
needed, and restricting workers from workplaces with elevated airtborne radieactivity
concentrations when the level of uranium in the urine or in vivo counting results exceeded
specified plant action limits.

5.3.2 Air Monitoring Program

Routine air samples were taken in every plant and operational area. This program
was the primary means of controiling intakes.

In the 1960s the samples were counted for both alpha and beta activity.

Workers were directed to use respiratory protection in the form of dust masks or
supphedr&sp:ratorsdependmgonthc anticipated or measured airborne radioactivity

pe30 From 1953 to 1986, the air monitoring program was conducted as a primary
controi element. However, the measured air concent:ahon levels ftom the routine

5.3.3 Bioassay Program
The initial study was based solely on heavy-metal toxicology limits for kidney
damage.
© pg31 (ootation under Table 5-19) MDA is-accepted as the most reliable
representation for historical MDAs for this analytical procedure.

5.3.4 Environmental Levels and Fecal Sampling Program
The value of fecal samples was recognized even in the early years and has been
well uudersmod smce 1986 Seveml sampl&smreoordedaspm'tofastudym 1968.

Fecal samplmg can pro\nde useful mformanon, partlcula.rly
soluble compounds (types M&S)

53.5 Analytical Program
MDA (MDL.) was not formally established in the early periods (as evidenced by a

record search). In addmon, ﬁ:e la:gc_ﬂmmgnmmmmnm.thg_dm_of




5.3.6 In Vitro Procedures for Other Radionuclides

The primary bioassay for the first 35 years (1951-1986) of Fernald operational
experience was urine analysis for uranium metal.

Emforthosespemalcases,theyhavebemsofewmnmnbetﬁ:atthemewof

Asearlyas 1958 ﬂlcFemald sxtetepomdmmddoseexpmemetoiheAECm
an annual report.

Note: Fernald document PE760 is a Questionnaire On Radiation Recordkegping Systems
At DOE/DOE Condractor Facilities; dated June 29, 1984, to Battelle-Northwest
Laboratory. Itmclud&sthefollomngrespons&saboﬂmmentworkers All_emplm

In the epidemiologic report ‘Mortality Among a Cohort of White Male Workers at
a Usranium Processing Plant: Fernald Feed Materials Production Center, 1951-1989°, a
study was conducted at the Center for Epidemiologic Research, Oak Ridge Institute for
Science and Education. (From pg6 of that report) * Internal exposure monitoring for
radiation first began with a urinalysis program in 1952. Workers were monitored ona
non routine basis as a control measure and by 1958 urinalysis became a primary means of

intexnal monitoring.

[The above staterent has been misinterpreted in the TBD and does not substantiate the

ORAU team dose reconstructors claim that the Fernald site reported internal dose
‘experience.]

Note: Notation under Table5-23 states: *Various annual reports reported the units in
mgl, which is an obvious typographical error. The permissible urine concentration,
averaged throughout the year, was 0.05mgl.

Hs it possible that the report was correct, but because it didn’t fit the ORAU
assunptions it was rejected?]

53.7 iIn Vive Analysis
Lung counting became available in 1968 in the form of a mobile lab.
Thonmn-230 is not teadlly detectable by in vivo measurements. There appeared

pg35 The workers, who had known exposurcs to h;gh air concentranons, had
high urine resulis or were involved in an incident, were counted on first priority cach time
the MIVRML visited the site. Other workers were counted based upon their job exposure
potentials.

Note: Becanse Fernald chose to monitor exposure based on job classification, does not
give validity to the dose reconstructors to assume that becanse a person was not
monitored more frequently their exposure potential was less.



Note: If Fernald records had been adequately reviewed by the ORAU team, discrepancies
in data should have been discovered. A discrepancy exists in the data provided by Dolan
and Hill 1988 (pgl8 sec.5), which differs from data by Alvarez 1984(pg18 sec.6) Both
are in regard to locations of thorium processes.

Section 6-Occupational External Dose

6.1 The Introduction
Ferald processed such large quantities of radioactive material, in this case
atanium, up to 10,000MTU annually and a smali amount of thorfum with a staff of up to

almost 2,900. (date?)
The occupational dose received by the workers at FEMP was a function of the
physical location of the worker on the site, the process, and the type and quantities of

Tableﬁ-l lists the Uramum betaand gammaemzssmns of interest.

Workers at FEMP who might have been exposed to the source of radiation
discussed in this TBD were employed during the period starting in late 1951. Of most
concern are those employed from the late 1950s to the mid 1970s.

No early radiological policy documentation at FEMP was found during the TBD
investigations. However, mdmdual doses from mmgna.l,dnmmeMs,wom by the workers
are available, and the TBD) pertains & ;

6.2 (Dese limits changed.)
FEMP becume DOELAP aceredited in 1987, While this accreditation is of

mgmﬁcant value in vahdaimg daia from 1987 and later, themlsmmmlngmmjmhdm

dosnneuy system(s), thelr reoorded doses, and then' comparabﬂ:ty to current systems
depend on: 1} Administrative practices and requirements, 2) Workplace radiation field,
materials, quantities, ete. 3) Dosimetry technologies and calibrations. 4) Process
technologies and5) Training and practices

Note: Femald documents demonstrate the record keeping, practices in PE330B, PE760.
[ORAU failed to recognize accurately the radiation fields, materials, and
quantrhsmregardtothonmnandpmbab}yotherexpompomﬂs] Mm.ef

Femdddocumeﬂmdma:edthatamrkerwasobservedwoﬂqngmthhshwdmdeﬁe
equipment. His breathing zone obviously wasn’t near the dosimeter. [This definitely
demonstrates the need for improved training and safety practices.]




6.3.1 Site History
Some of the raw ores contained considerable amounts of radium that later became

Table 6-2 lists the guantities of recycled materials along with radionuclides and

The radiological properties of thotium are different than those of uranium since it
has higher epetgy gamma tays and a shorter time to re-establish equilibriam with its
daughters after processing.

Note: The workers in areas where thorium processes were not known to exist wounld not
have doses attributed to them for this beta exposure potential. The TBD does not
differentiate metering for uranium vs. metering for thorium.

{ The table also indicates years of uncertainty.]

pe? During these periods dose or exposure limits changed with the lowering of
limits as more knowledge was gained with respect to radiation protection practices.

pgl0 While current minimum detection fimits (MDLs) are well defined, earlier
limits were not. Since it is difficult fo estimate MDLs for the early dosimetry systems,
the values provided in this TBD are those given for the analogous ORNL system..

Important dose reconstruction parameters for FEMP workers are based on
administrative practices.

6.3.2 Site Dosimetry Technology.
FEMP followed the ORNL program for dosimeter design and calibration.

Extremity dosimetry involved the use of wrist rather than finger dosimeters. A
correction factor was applied to the wrist dosimeter value to estimate dose to extremity.

However, it was not a particularly accurate practice,

Note: Extremity dosimetry is mentioned but the dates of implementation are not
indicated. Ihave a copy of a clothing issue record for my father, it indicates no gloves

were issued even though he routinely handled uranivm metal for testing. His records
show he was not monitored for hand exposure during almost 12 years of employment.

After reviewing the tables in this TBD it is possible to determine that the
preponderance of the radiation consists of beta particles and while this form of radiation
can deliver substantial dose to bare skin in proximity it does not penetrate deeply into the
body.

Note: Scientific documents state that high energy beta particles can penetrate the skin up
to 1 inch in depth. If it enters veins or arteries near the skin’s surface, the particles could
be transported via the bloodstream.



pgll An additional radiological concem at several locations At FEMP occurred
whenworketswere subjectedtoh:ghlevel ofradwactwematmai—bearmgdust Soat

Note: What irony! [ dust could effect the dosimeter, what assurance is there that they
would provide an accurate reading?]

There is 2 discrepancy as to when the ORNL dosimeter was firts used 1953 or
1971, and TDLs were introduced around 1978 or 1979.

pel2 Theg ped by thi
althoughﬂ:egrsﬁemdldsmsﬁrAmencmNmonﬂSmndalﬂsInsmﬂteStandari The

pentis s i | es depend not only on the response of the specific
dgﬁnmthgmdmtmmwhchnﬁmmosedmdcaﬁbmibmm&cdm
geomeﬁ'y,m.ﬁ&mn,and the s:mple varmblesmshleldmg aﬁ‘oxdedbyclothmgand

6.3.3.2 FEMP Beta/Photon Dosimeters

-‘Dosimeters were originaily calibrated using 226RA. for gamma energy and
uranium for beta and low energy photons.

The use of mrep unit is somewhat unique to FEMP because it declined in use after
the 1950s. (This TBD assumes that a rep is approximately 93ergs/g of tissue.)

6.3.4 Workplace Beta/Photon Radintion Ficlds.

The radiation fieids consist of a-complex mixture of beta, x-rays and gamma -
energies. These were supplemented by higher energy gamma radiation associated with
226RA transitions that account for the dose rates associated with the K-65 silos.

63.4.1 FEMP Beta!l’hnton pronse

NLO skin dose results were usually high but satisfactory.
pgl4 After these tests, NLO conducted several projects to improve it ability to
1 ine incident ¢ >

6.3.4.2 FEMP Beta/Gamma Response

The processing of the metal resulted in separation of uranium daughter products,
which produced much higher rates in portions of the product, process equipraent and by
products,



Coveralls worn by workess reduced uranium beta exposure to the skin by
approximately 20%.

pel5 The forms of radiation encountered at FEMP varied from plant to plant with
plants 3 and 9 exhibiting the highest potential workplace dose rate. Thsesepiantswere
mvolvedmﬂimetalreducuon,cesmgandmmng,andﬂlese MOGESSES o

other materials (i.e. crucibles, saw, andmﬂmgmiﬂs,whmlargequanhtlesofpment o
material were present.

Note: Thorium is one of those daughter products mentioned. [ The areas TBD-5 failed
to discover were given no dose consideration in this exposire.}

pgl5 These dose rates were established for plants 5, 6, and 9 being the highest
and 5 the lowest.

6.3.5 FEMP Neutron Desimetry

FEMP did not include any reference to neutron dosimetry with exception of
high-range, gamma seusitive 1290 film.

Even though there were large quantities of UF4 and UF6. Emchmenﬁmrelow

enough (typically <2%}

Note: Earlier TBD-5 reported enrichment levels up to 20% with fevels not documented
as to quantity.

6.3.5.1 Neutron to Photon Ratio

It was determined thatthe vast majority of enriched material at Fernald was
approximately 1% enrichment.

To develop a neutron to photon ratio for UF4 (green salt), photon survey data is
also required. Unfortunately Baker (1995) only measured the neutron dose rate of
individual canisters.

The factors that affect an individual’s neutron dose inchude: 1) the quantity of
uranium processed, 2) the enrichment, and 3) the time an employee worked within a
process or storage area.

Maost of the uranium work prior to about 1965 was natural uranium with a
decrease beginning around 1960 at which time the percentage of enriched uranium
received increased. By 1970, relatively fittle work with natural uranfum was conducted
by Fernald. Beginning in the mid 1960°s, work with depieted uranium began to increase.
By the 1970s, work with depleted uranium constituted the majority of the uranium work
at Fernald. In order to simplify the dose reconstruction, the low enriched uranium
neutron to photon ratio should be used. Fernald is known to have processed large
quantities of uranium metal, yellow cake, black oxide, etc.



6.3.5.2 Workplace Neuron Radiation Ficlds
To date, specific neutron energy spectra of UF4 has not been located or modeled.

6.5 Adjustments to Recorded Dose.
Corrections to the FEMP reported dose are required due to uncertainties in the
recorded data and lack of significant data especially prior to 1980.

Note; I was under the impression that adjustments in dose were necessary solely for the
purpose of adaptation to the IREP sofiware used o determine the probability of
causation.

6.61 Missed Beta/Photon Dose
It can be assumed with some certainty that there have been missed doses in the
recorded doses for FEMP workers. Missed dose from MDLs is especially important then

there are short exchange periods, generally through the 1950s and 1960s. That period
also had higher MDLs,

6.6.2 Missed Neutron Dose.
It is not known for certain how the neutron dosimeters used by Baker (1995) were
calibrated.

6.6.3 Missed Dose for Unmonitored Workers
Female workers at FEMP were not routinely monitored. (500mrem per vear will
be assigned as an upper bound.)

6.7 Organ Dose
Worker orientation is a primary consideration for this process; however no
definite method is available to evaluate this factor,

6.8 Bias and Uncertainty
No information was identified to addrmsthemcer@nhes mtheposthe recorded
photon dese for FEMP workers during the years that film dosimeters were used..
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QUESTIONNAIRE ON RADIATION RECORDKEEPINS SYSTEMS
AT DOE/DOE CONTRACTOR FACILITIES

- -



INTRODUCTION

This questionnaire relates T recordkesping systems 8t DOE/DOE contract
facilities. The records of interest are ‘those of 1ifetime radiation exposur
(deses) to workers. The major guestion %o be answered by this qupstionnaire
: ‘1%‘ fo you have the datz to provide an ;vc_nﬂlhﬁ_v(e lifetime radiation dose
o7 svery worker at your facility for poth intermal and extermal exposures,
and if sc, how suth effort will be recuired to provide those estimates. A
secondary but very jmportant question is, {f you do not have the data, what
data are wissing? -

The impetus for this is 30 determine the impact of various schemes, to
compensate radiation workers who develop cancer. These schemes are based o
sttributable risk tadbles which purport to state the probability that a give:
cancer was caused by radiation. The attributable risk tables are broken do
by orgam, sex, age 3t exposure, dose recuived, and latency period. In ovde
to judge the impact of these sttributabie-risk tables, 1t is necessary that
DOE/DOE contractor facilities be able to snalyze the radiation doses receiv
by workers in the same categories as contained in the tzbles, .. .- o=

This questionnaire should be filled out by the facility which has resp
ibility for keeping radiation exposure records. Please be as complete as.
possible in that the purpose ‘of this questionmaire is, in part, to determir
the ability of current systess to provide the requested daza and the costs
necessary to upgrade the current systess, If your radiation worker record:
system has been documented in any form or described either in internal
documents or bi;blicxﬂon‘s‘. please provide copies of thou docyments,

In order to prevent double counting of records systess, this question
naire shoyld be completed only by those DOE/DUE contractor facilities whic
are responsibie for ngnrdx. .

Questions of a technical mature should be directed to Richard J. Trau
FTsS (509) 375-6851.
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8. LIFETIME DATA, INTERNAL EXPOSURES

The purpose of this section 1s to deterwine whether sufficient data ex-
to estimate the comylative exposures to body organs from intermal

exposyres.

The intersst is whether the facility can provide estimates

dose equivalent. This requiresent {s over and 2bove knowledge of

E o

3.

0036459

REREN

excretion rates or radicactive content n:f the body. ==

Cap your facility provide the lifetime or snnual intermal radiatic
exposure data for all your currently employed workers, by individt

Yes -{also see questions B2, g3, 84, B5, B7 and following)

g Ho {alsc see quutioggnaz. 85 and -”“%ﬁ“il all "Pm

Can. yourfacility provide the lifetime cosulative intermal radiati
for all workers who have besn esployed st your facility
date of gcﬂiut‘lon)?

Yas {alsoc ses guestions B3, B4, BS, 87 and following)

X No (also ses gquestions EE5°3nd following)all ssployees are !
manitozed for intarnal exXpasure; ses anm

1¢ the above answer 15 yes, what data are recorded?

P L -owm -

|

-

Integrated air concentrations
Biogssay resuits (urins or fecal analysis)

Whole body count results

Evaiuvation of thicﬂ models to estimate deposition
Caleulated jnum'l dose
‘\ .Oihlr (pln.a- explain).

1 Yes, what level of effort would be required to obtaim this
jaformtion? 1f costs are predesinataly computer costs, please
indicate this fact and provide an estimate of cost. 1f costs ar
precomrinantely due to staff labor, plsase indicate the estimate
sgn-hours to complete.



Wl

'y

For all workers

1f Bl or B2 are Yes, within what period of time esuld you provide
this information (€.§.. 2 weeks, ete.)?

Vith Additiona’

. Staff (state

With Current additiomal sta
Staffing Levels required)

For current workers
Eor all workers

1f Bl or B2 sre Ho, please explain why this would not be possible.
Please be specific. For sxamole, {nternal doses are not recorded,
intarnal doses are ot readfly computad from existing data.

Currast, workers_3L1 empieyess ars oot sattesed By 1n v SRS

mehnmmmd&ﬁmmm.
;nmmuwmmmmummmm
mmummmmum

Do you calculate & dose equivalent to the critical organ from

* {fiteFnally depostted radionuclides? .

L.

1.

Tes

i Mo

If you do not calculate radiazion dose sguivalents from {nternall
dapesitad radionuclides, please describe what dsta you record
concerning intarnal exposures and the types of analyses which ma)

passible to perfors on the data (e.§., record yrine excretion da:
only, record excretion data and in vitro whole body/organ count ¢

and estimated organ burdens, ete.).

menfﬂmimmmmlmmzh:mdﬁ

2. -secrasise peizalyais dats Tsconied WU Shis.cAmiespe waed SRS

__J._gg.aqmmldun.




9.

il1.

13.

- pggerere expesures to short-lived: esitters, such as Ay, -
1

-
-r‘" P

1f the data requested in 81 or B2 can be provided for some workers
but not for others, please explain the ressons for the differences

sde data Similar to 83, B4, and 85 for each category.
mmmmmmmwmmm. Als
psriod is

Ty A L0 b DETET i raent 1N : Y
mewm.. tcm:mda:ma&.m;)

are
43 this data recorded and how is the dose integrated into
an annual dose?

B/

Does your fac{lity include {ntarnally deposited ng;mclides. for
which the whole body is the critical organ, €.§5., "H, into the whol:

body penetrating dose catagory?

Yes

R
x Na

1f the answer to question B9 is Yes, how do you indicate that such
an sddition mas besn made (e.g., G0 you have a Separate cAtegory fc
internal emitters)? ) —_ - e e e e

-

R/A

Wnich radionuciides do you inciude in the whole body penetrating
dose category?

g. Cootinued:

wizh Cprrent Staff wish Ad2iricmal staff
ror currant werkers 6 moarths L. 74
For &ll workars 6 sonths w/A
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The purpd
state of reto

se of these guestions js t0 assist in determining The presant
rdkeeping Systems. The datz which these guestions will

provide will help to estimate costs to automate the records systems 2t
DOE facilities. These £OSTS will include nct only the size of machines

g

1-

2.

4.

0036487

which may be required 0 process the data but s1so the timé pecessary to
enter the exposure dat? into the computer on 3 continuing basis and, if -
necessary, all past exposure records. '

What is the number of currently employed workers for which you have
radiation dosimetry records? (Please list the numbers separately

for each DOE/DOE contractor tacility)

597

What is the tota) number of workers {current and terminated) for
which you have records? 6163 :

what {s the average mumber of dose entries per worker per year?

506,280 total entTies/ (6165 workers X 32 yrs) ﬁ.-ﬁ\\
- - — e

s a1l ¢ata for current employees maintained (check all that apply)?

x_ on site
x  government Storage center

other, (please describe)

1s al1 data for past (terminated) employees paintained “(eheck all
that spply),

X onsite
x  government storage center
other, (piezse describe}
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to"mdm“mtb-rdnmhum?n-ﬂu&nmm-
tine exposure 16 benetrating'radistian. 1 had pestponad snswering the letter
from Mr. Karlto our Manager, Mr. Noyes, peading some clarification of

First of all I would ike o say that xmmmmmum
a feasibility study. :mwmmumw.uumw-
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Gi8i584




: /“ Page 2

William T. Doran, M.
November 1, 1963

of internsl dose 10 uranium workers, though frankly this is one of the most
@Lﬁcﬁhgﬁlﬂ:tﬁhﬂ.ewm

Exposure mmmummmmdmgmuw

risls centers also a3 the mills which prepare concentraies
for the feed ma