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the denial ot.-n •right, bene or prtvtlege to which ou ma be entitled.
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0eneral lnsCructlons on Complettng this Form (complets Instructions are available in a separate packet):

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 sections appropriate to YQU. 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 o f  the first two pages of this form are provided at the end of the form for this 
purpose. A maximum of three petitioners is allowed. 

If you 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. 

For Further lnfonnatlon: If you have questions about the use of this form, please call the following NI0SH
phone number and request to speak to someone in the Division of Compensation Analysis a .nd Support 
about an SEC petitlon: 513-533-6825. 

DA Labor
If you □ An Ene 
are: ¥A Surviv

Start at D
Start at C
Start at B

A.1 Are you a co ntact person for an organization? D Yes (Go to A.2) )' No (Go to A.3) 

A.2 Organization Information:

Name of 0rganlmtlon

Position of Contact Person

A.3 

 
Mr JMrs./Ms. First Name Middle Initial Last Name

A.4 

  

  
 

 
P.O. Box

Zip Code

   A.5 TelephorMJ Number of P9tition Reprneotative: .._( _O_-=o'.. J)_ --':L...J...,� ....... --..._-�lu-�-"-"•-:h·2

A.6 Email Address of Petition Rept"ffentat.lve:    
A.7 to Indicate you have attache thorization to 

  
 you are represen ng a Su

:, · If • • ·oto PartC. 

SEC00267 UNC/Hematite 83.13 Form B Petition
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Street Apt# P.O. Box 

         
C  S Z ode 

Telephone Number of Survivor:    
      

Relatlonshlp to Energy Employee: [)(spouse □Son/Daughter □Parent 
□Grand arent □Grandchild 

Go to Part C. 
C. Energy Employee Information Complete Part C UNLESS you ;ire a l;ibor  
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Special Exposure Cohort Petition 
under the Energy Employees Occupational 
Illness Compensatlon Program Act 

D.1 Labor Organization Information: 

Name of Organization 

Position of Contact Person 

0 .2 Name of Petition Representative: 

Mr./MrsJMs. First Name 

D.3 Address of Petition Representative: 

Street 

City State 

U.S. Department of Health and Human Services 
Centers for Disease Control and Preventlon 

National Institute for Occupational Safety and Health 

0MB Number: 0920-0639 

Middle Initial Last Name 

Apt# P.O. Box 

Zip Code 

0 .4 Telephone Number of Petition Representative: <1... ___ ., ____________ _ 

0 .5 Email Address of Petition Representative: 

0.6 Period during which labor organization represented energy employees covered by this petition 
(please attach documentation): 

Start End 

0. 7 Identity of other labor organizations that may represent or have represented this class 
of energy employees (if known): 

Go to Part E. 
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0MB Number: 0920-0639 

E.1 Name of DOE or AWE Facility: ______________________ _ 

E.2. Locations at the Facility relevant to this petition: 

E.3 List job titles and/or job duties of energy employees included in the class. In addition, you can 
list by name any individuals other than petitioners identified on this fonn who you believe 
should be included in this class: 

E.4 Employment Dates relevant to this petition: 

Start 

Start 

Start 

End 

End 

End 

E.5 Is the petition based on one or more unmonitored, unrecorded, or inadequately monitored or 
recorded exposure incidents?: D Yes D No 

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

Goto Part F. 
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Complete at least one of the following entries in this section by checking the appropriate box and providing 
the required infonnatlon related to the selectlon. You are not required to complete more than one entry. 

F.1 D 1/tNe 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 monitored, either through personal monitoring or through area 
monitoring. 

(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 affidavlt(s) Indicate that potential radlation exposures were not monitored. 

F.2 D I/ 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 inforrnatlon regarding monitoring, source, source term, or process 
from the site where the energy 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 afftdavit(s) indicate that radiation monitoring records for members of the 
proposed class have been lost, altered Illegally, or destroyed. 

Part F Is continued on the followln a e. 
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F.3 D I/We have attached a report from a health physicist or other Individual with expertise in 
radiation dose reconstruction 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 
believing 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 form.) 

F.4 D I/We 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 Defense Nuclear Facilities Safety Board, or published in a peer-reviewed 
journal, that Identifies dosimetry and related information that are unavailable (due to either a lack 
of monitoring or the destruction or loss of records) for estimating the radiation doses of energy 
employees covered by the petition. 

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

Go to Part G. 
G. Signature of Perso11(s) Subn11tting this Pct1t1on Complete Part G 

ons may sign the petition. 

Signature Date 

Signature Date 

Notice: Any person who knowingly makes any false statement, misrepresentation, concealment of 
fact or any other act of fraud to obtain compensation as provided under EEOICPA or who 
knowingly accepts compensation to which that person is not entitled is subject to civil or 
administrative remedies as well as felony criminal prosecu1ion and may, under appropriate 
criminal provisions, be punished by a fine or imprisonment or both. I affirm that the information 
provided on this form ls accurate and true. 

Send this form to: SEC Petition 
Division of Compensation Analysis and Support 
NIOSH 
1090 Tusculum Ave, MS-C-47 
Cincinnati, OH 45226 

If there are addltlonal petitioners, they must ·complete the Appendix Forms for additional petitioners. 
The Appendix forms are located at the end of this document. 
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Public Burden Statement 

Public reporting burden for this collection of information is estimated to average 5 hours per response, 
lncludlng time for reviewing instructions, gatherlng 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 Reports Clearance Officer, 1600 Clifton 
Road, MS-E-11, Atlanta GA, 30333; ATTN: PRA 0920-0639. Do not send the completed petition form to this 
address. Completed petitions are to be submitted to NIOSH at the address prov1dad In these instructions. 
Persons are not required to respond to the information collected on this form unless it displays a currently 
valid 0MB number. 

Privacy Act Advisement 

In accordance with the Privacy Act of 1974, as amended (5 U.S.C. § 552a), you are hereby notifl9d of the 
following: 

The Energy Employees Occupational llness Compensation Program Act (42 U.S.C. §§ 7384-7385) 
(EEOICPA) authorizes the President to designate additional classes of employees to be Included in the 
Special Exposure Cohort (SEC). EEOICPA authorizes HHS to Implement Its responslbllltles with the 
assistance of the National Institute 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 to 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 Health Epidemiological Studies and EEOICPA Program Records and 
WTC Health Program Records, HHS/CDC/NIOSH." These records 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. 

NIOSH may need to disclose personal Identifying Information to: (a) the Department of Energy, other federal 
agencies, 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 NIOSH so that these 
Individuals can provide information to assist with the evaluation of SEC petitions; (c) contractors assisting 
NIOSH; (d) collaborating researchers, under certain limited circumstances to conduct further investigations: 
(e) Federal, state and local agencies for law enforcement purposes; and (f) a 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 8) is voluntary but 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 to 
provide required Information may not be considered by HHS. 
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· • Use of this forrri Is voluntary. Failure to ·u•e this form WIii hot result'ln · , 
' ' , . • , . - ' l . 

•. the denlal of any right., benefit, or prlvllege to which you may be entitJli<i. 

Instructions: 

If you wtsh to petition HHS to consider adding a class of energy employees to the Speclal Exposure 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 obtain written authorization. You can obtain such authorization from either an energy employee who 
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 completed form to NIOSH with the related petition. Please print legibly. 

For Further Information: If you have questions about these Instructions, please call the followlng 
NIOSH toll-free phone number and request to speak to someone In the Division of Compensation 
Analysis and Support about an SEC petition: 1-877-222-7570. 

A11thoriz;itio11 for l11d1v1rlual or Entity to Pet1t1on HHS on Behalf of ;i Class of Erwrgy Employees for 
Additio n to the Specia l Exposure Cohort 

i,   
 

  
 

     
 

 

 
 

  
 

 
C  e • 

to petition the Department of Health and Human Services on behalf of a class of energy 
employees that includes: 

Name of Class Member (energy employee, not the employee's survivor) 

for the addition of the class to the Special Exposure Cohort, under the Energy Employee's 
Occupational Illness Compensation Program Act (42 U.S.C. §§ 7384-7385). 
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Public reporting burden for this collection of information is estimated to average 3 minutes per response, 
including time for reviewing Instructions, gathering the information needed, and completing the fom,. 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 Reports Clearance Officer, 1600 Clifton 
Road, MS-E-11, Atlanta GA, 30333; ATTN:PRA 0920-0639. Do not send the completed petition form to this 
address. Completed petitions are to be submitted to NIOSH at the address provided In these Instructions. 
Persons are not required to respond to the information collected on this form unless It displays a currently 
valid 0MB number. 

Privacy Act Advisement 

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

The Energy Employees Occupational Illness Compensation Program Act (42 U.S.C. §§ 7384-7385) 
(EEOICPA) authorizes the President to designate additional classes of employees to be included in the 
Special Exposure Cohort (SEC). EEOICPA 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. Information obtained by NIOSH in connection with petitions for including additional 
classes of employees in the SEC will be used to 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, 0~-20-147 "Occupational Health Epidemiological Studies and EEOICPA Program Records and 
WTC Health Program Records, HHS/CDC/NIOSH." These records 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. 

NIOSH may need to disclose personal Identifying information to: (a} the Department of Energy, other federal 
agencies, 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 NIOSH so that these 
individuals can provide Information to assist with the evaluation of SEC petitions; (c) contractors assisting 
NIOSH; (d) collaborating researchers, under certain limited circumstances to conduct further investigations; 
(e) Federal, state and local agencies for law enforcement purposes; and (f) a 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 this form is voluntary. Fallure to use this form will not result in the denial of any right, benefit, or 
privilege to which you may be entitled. 
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Special Exposure Cohort Petition 

Mallinckrodt Chemical Works Chemical Division 
/United Nuclear Corporation1 (hence referred to as Hematite Facility) 

Also known as: 
Mallinckrodt Chemical Works 

Mallinckrodt Chemical Works Chemical Division 
Mallinckrodt Nuclear Division 

WEC 
United Nuclear Corporation 

Gulf United Nuclear Fuels Corporation 
General Atomic Company 

Combustion Engineering Inc. 
Asea Brown Boveri 

Westinghouse Electric Company 
Hematite Facility/Hematite Site/Hematite Property 

3300 State Road P 
Festus, MO 63028 

January 7, 19562 - December 1973 
Residual Radiation January 1974 - October 20093

Rcvo 

1 Science Applications International Corporation and GEO Consultants, LLC (January 2007) Remedial Investigation

Report For the Westinghouse Hematite Site Rev 1, Volume 1. p. 1-3 to 1-4. Document is available through the NRC 

Archive. 
2 Atomic Energy Commission (January 7, 1956) Mallinckrodt Chemical Works Contract Extended in St. Louis Area.
3 According to DOE Office of Health, Safety and Security Website and U.S. NRC, Westinghouse Electric Company

(Hematite Facility): "Documentation reviewed indicates that residual contamination related to AWE work exists 

outside of the period in which weapons-related production occurred, which is indistinguishable from non­

weapons' related contamination." 

1 



PART A: NAME OF PETITIONER REPRESENTATIVE 
A.3 Name of Petition Representative:  

A.4 Address of Petition Representative:  
 

A.5 Telephone Number of Petition Representative:  

A.6 Email of Petition Representative:  

A. 7 I have attached to the document written authorization to petition by the energy 
employee(s) indicated in Part C of this form. 

PART B: ENERGY EMPLOYEE INFORMATION 
PETITIONER 1 
B.1 Name of Survivor:  

  
 

  
  

  

PART C: ENERGY EMPLOYEE INFORMATION 
C.1 Name of Energy Employee:  
C.2 Former Name of Energy Employee: N/ A 
C.3 Address of Former Employee: N/A 
C.4 Telephone Number of Energy Employee: N/ A 
C.5 Email Address of Energy Employee: N/A 
C.6 Employment Information Related to Petition: 

C.6a Energy Employee Number: Case ID:  
  

C.6c SITE: United Nuclear Corporation 
C.6d Work Site Location: 3300 State Road P 

Festus, MO 63028 
C.6e Supervisor's Name:  

PART D: LABOR ORGANIZATION INFORMATION: N/A 

PART E: PROPOSED DEFINITION OF ENERGY CLASS 
E.1 Name of AWE Facility: Mallinckrodt Chemical Works Chemical Division/United Nuclear 
Corporation (Hematite Facility) 

Also known as: 
• Mallinckrodt Chemical Works 
• Mallinckrodt Nuclear Division 

2 



• United Nuclear Corporation, Chemical Division 
• Gulf United Nuclear Fuels Corporation 
• General Atomic Company 
• Combustion Engineering Inc. 
• Asea Brown Boveri 
• Westinghouse Electric Company 
• Hematite Facility/ Hematite Site/ Hematite Property 

E.2 Locations at the Facility Relevant to this Petition4: 

Building number or area 
Building 101 

Building 110 

Building 115 

Building 120 

Building 230 

Building 231 

Building 235 
Building 240 

Description 
Tile Barn was used as the emergency operations center. 
Historically, clean and radiological-contaminated equipment had 
been stored in this building. During construction of the emergency 
operations center, residual radiological contamination was 
detected. 
Security office and general office space. No work with radioactive 
material is known to have been performed in this building. 
This building housed a diesel-powered emergency generator and 
a diesel-powered firewater pump. No work with radioactive 
material is known to have been performed in this building. 
Has a dirt floor and had historically used to store both clean and 
radiological-contaminated equipment. The dirt floor may contain 
low levels of radioactive contamination. 
This building was built around 1992 and was used for loading 
finished pellets (standard, erbium, and gadolinium) into fuel rods 
and assemblies in preparation for shipment off-site. 
This building was used as a warehouse for storage of shipping 
containers. Some refurbishment of shipping containers was 
conducted in this building. This building is currently used for 
shipping/receiving and material storage. 
West Vault used to store depleted and natural uranium. 
Contained laboratory and maintenance areas, a recycle recovery 
area, a waste incineration area, and the Health Physics laboratory. 
Historically, this building housed operations for the conversion of 
uranium hexafluoride into compounds, solutions, and metal. 
Building 240 was further divided into two areas: the "Red Room" 
used for high-enrichment conversion processes and the "Green 
Room" used for low enrichment conversion processes and high­
enrichment scrap processing. Effluent streams for the wet -

4 Science Applications International Corporation and GEO Consultants, U C (January 2007) "Table 1.2. Historical 
and current use of buildings within t he Hematite Facility." Remedial Invest igation Report For the Westinghouse 
Hematite Site Rev 1, Volume 1: Text. p. 1-24. 
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Building 252 

Building 253 

Building 254 

Building 255 

Building 256 

Building 260 

Burial Pit Area 

Evaporation Ponds 
Limestone Storage Pile 
Deul's Mountain 
Site Pond and Site Creek 

conversion processes were piped to the Evaporation Ponds for 
settling and evaporation. During the plant's operation, spills and 
leaks occurred in these areas and parts of the slab have been 
subsequently repoured over the existing contaminated flooring. 
South Vault was used for storage of oil, chemicals, and source and 
special nuclear material of various enrichments. 
This building contained offices, various site utilities, uranium 
storage areas, processing areas, and decontamination facilities. 
Within Building 253 is an inner building (Building 250) that was 
formerly a stand-alone structure that housed a boiler, cooling 
tower pumps, a recycle hopper, and storage areas. Sub-slab 
contamination was found during the construction of Building 253 
in 1989. 
This building was constructed in 1989 and housed equipment and 
operations for producing fuel pellets from granules of UO2 or 
U3O8. 
The Erbia Plant was used for the fabrication of uranium 
compounds into physical shapes. It contained equipment and 
operations for production of uranium-erbium pellets until 1989 
when Building 254 was constructed and pelletizing operations 
were moved to the new building. 
This structure was for drying of pellets in electric ovens. The 
structure was also used as a main warehouse for shipping pellets 
and powder, and for receiving site supplies. 
This building, which was built in 1968, housed equipment and 
operations for the conversion of UF6 into uranium oxide granules. 
Other chemicals used or generated in this area include: UO2, 
UO2F2, U3O8, NH3, N2, dissociated ammonia, limestone, and 
CaF2. 
Unlined pits were actively used by previous owners from 1965 to 
1970 for disposal of uranium-contaminated materials and other 
wastes 

Spent Limestone Pile and Fill Areas 
Sanitary Sewage and Storm Water Systems, including the Former Leach Field 
"Red Room" Roof Burial Area 
Cistern Burn Pit Area 
Northeast Site Creek 

4 



E.3 List of Job Titles and or Job Duties of Energy Employees Included in the Class: 
The list of job titles available for the Hematite facility are quite general in description. There is 
no specific information characterizing the processes involved with each job title, nor where 
each job title was performed given that workers at this facility were often rotated between 
buildings and areas across the facility5: 

• Engineers 

• Foremen 
• Guards 
• Laboratory personnel 
• Maintenance personnel 
• Office personnel 

• Operators 
• Supervisors 
• Technicians 

Given the available list of job titles and job duties, the employees included in this class are 
inclusive of all site employees, all employment/job titles. all employment/job duties, all labor 
categories and labor category aliases involved in AWE operations during operational and 
residual contamination eras at Mallinckrodt Chemical Works Chemical Division/United Nuclear 
Corporation (Hematite Facility). 

E.4 Employment Dates Relevant to this Petition: Operational period January 7, 1956 through 
December 31, 1973, and, the residual period January 1, 1974, through July 31, 2006.6 

Therefore, the Definition of Class: All employees, inclusive of all site employees, all 
employment/job titles. all employment/job duties, all labor categories and labor category 
aliases involved in AWE operations during operational and residual contamination eras at 
United Nuclear Corporation- Hematite, Missouri: January 7, 1956 through December 31, 1973, 
and the residual period January 1, 1974, through July 31, 2006. 

E.5 Is the petition based on one or more unmonitored, unrecorded, or inadequately 
monitored or recorded exposure incidents? YES 
In the following three Atomic Energy Compliance Inspection Reports, the following non­
compliance incidents were reported for the Hematite Facility: 

1. Atomic Energy Commission Compliance Inspection Report February 9, 1961 (License 
Nos. SNM-33 and C-5308: 10 CFR 20.101) 

5 NIOSH, 2007, Radiation exposures covered for Dose Reconstructions under Part 8 of the Energy Employees 
Occupational Illness Compensation Program Act Rev. 0, OCAS-IG-003, National Institute for Occupational Safety 
and Health, Office of Compensation Analysis and Support, Cincinnati, Ohio. 
6 United States Atomic Energy Commission, Press Release (January 7, 1956) Mallinckrodt Chemical Works Contract 
Extended in St. Louis Area. 

5 



• Exposure of individuals in restricted areas: licensee records show exposures of 
some personnel to airborne concentrations of radioactivity in excess of the limits 
specified in this section of 10 CFR 20 as effective prior to January 1, 1961. 

• Notification and reports of incidents - Thirty-day report: The licensee did not 
report, within thirty days, exposures of individuals to concentrations of 
radioactive materials in excess of the applicable limits of 10 CFR 20 as effective 

prior to January 1, 1961. 
• Caution signs, labels and signals: Radiation Areas. The licensee has not posted 

areas with radiation area signs where required by this section of the regulations. 
The licensee has not posted all areas, with airborne radioactivity signs, that 
require such posting under this section of the regulations. 

2. Atomic Energy Commission Compliance Inspection Report March 20-12, 1961 
(License Nos. SNM-33 and C-5308: 10 CFR 20.101) 
• Exposure of individuals in restricted areas: Licensee records show exposures of 

some personnel to airborne concentrations of radioactivity in excess of the limits 
specified in this section of 10 CFR 20 as effective prior to January 1, 1961. 

• Notification and reports of incidents - Thirty-day report: The licensee did not 
report, within thirty days, exposures of individuals to concentrations of 
radioactive materials in excess of the applicable limits of 10 CFR 20 as effective 
prior to January 1, 1961. 

• Caution signs, labels and signals: Radiation Areas. The licensee has not posted 
areas with radiation area signs where required by this section of the regulations. 
The licensee has not posted all areas, with airborne radioactivity signs, that 
require such posting under this section of the regulations. 

3. Atomic Energy Commission Compliance Inspection Report May 4, 1961 (License Nos. 
SNM-33 and C-5308: 10 CFR 20.101) 

• Exposure of individuals in restricted areas: Licensee records show exposures of 
some personnel to airborne concentrations of radioactivity in excess of the limits 
specified in this section of 10 CFR 20 as effective prior to January 1, 1961. 

• Notification and reports of incidents - Thirty-day report: The licensee did not 
report, within thirty days, exposures of individuals to concentrations of 
radioactive materials in excess of the applicable limits of 10 CFR 20 as effective 
prior to January 1, 1961. 

• Caution signs, labels and signals: Radiation Areas. The licensee has not posted 
areas with radiation area signs where required by this section of the regulations. 
The licensee has not posted all areas, with airborne radioactivity signs, that 
require such posting under this section of the regulations. 

These non-compliance reports confirm that unmonitored, unrecorded, or inadequately 
monitored or recorded exposure incidents occurred at the Hematite Facility. This fact is 
further confirmed by NIOSH that stated: "We would normally have some people monitored 
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during the period, you know, typically the higher-exposed individuals. In t his case we had a gap 
period from 1961 through most of 1962. In that period, no one was monitored. "7 

PART F: BASIS FOR PROPOSING THAT RECORDS AND INFORMATION ARE INADEQUATE FOR 
INDIVIDUAL DOSE RECONSTRUCTION 

F.1. I 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 monitored, either through personal monitoring or 
through area monitoring. 
1. Failure to Monitor Exposure Incidents 
In the following three Compliance Inspection Reports, the following non-compliance incidents 
were reported for the Hematite Facility: 

• Atomic Energy Commission Compliance Inspection Report February 9, 1961 (License 
Nos. SNM-33 and C-5308: 10 CFR 20.101) 

• Exposure of individuals in restricted areas: Licensee records show exposures of 
some personnel to airborne concentrations of radioactivity in excess of the limits 
specified in this section of 10 CFR 20 as effective prior to January 1, 1961. 

• Notification and reports of incidents - Thirty-day report: The licensee did not 
report, within thirty days, exposures of individuals to concentrations of 
radioactive materials in excess of the applicable limits of 10 CFR 20 as effective 
prior to January 1, 1961. 

• Caution signs, labels and signals: Radiation Areas. The licensee has not posted 
areas with radiation area signs where required by this section of the regulations. 
The licensee has not posted all areas, with airborne radioactivity signs, that 
require such posting under this section of the regulations. 

• Atomic Energy Commission Compliance Inspection Report March 20-12, 1961 (License 
Nos. SNM-33 and C-5308: 10 CFR 20.101) 

• Exposure of individuals in restricted areas: Licensee records show exposures of 
some personnel to airborne concentrations of radioactivity in excess of the limits 
specified in this section of 10 CFR 20 as effective prior to January 1, 1961. 

• Notification and reports of incidents - Thirty-day report: The licensee did not 
report, within thirty days, exposures of individuals to concentrations of 
radioactive materials in excess of the applicable limits of 10 CFR 20 as effective 
prior to January 1, 1961. 

• Caution signs, labels and signals: Radiation Areas. The licensee has not posted 
areas with radiation area signs where required by this section of the regulations. 
The licensee has not posted all areas, with airborne radioactivity signs, that 
require such posting under this section of the regulations. 

7 US Department of Health and Human Services, Centers for Disease Control, National Institute for Occupational 
Safety and Health, Advisory Board on Radiation and Worker Health Work Group on Uranium Refining AWEs 
(September 7, 2012) page 6. 
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• Atomic Energy Commission Compliance Inspection Report May 4, 1961 (License Nos. 
SNM-33 and C-5308: 10 CFR 20.101) 

• 

• 

• 

Exposure of individuals in restricted areas: Licensee records show exposures of 
some personnel to airborne concentrations of radioactivity in excess of the limits 
specified in this section of 10 CFR 20 as effective prior to January 1, 1961. 

Notification and reports of incidents - Thirty-day report: The licensee did not 
report, within thirty days, exposures of individuals to concentrations of 
radioactive materials in excess of the applicable limits of 10 CFR 20 as effective 
prior to January 1, 1961. 
Caution signs, labels and signals: Radiation Areas. The licensee has not posted 
areas with radiation area signs where required by this section of the regulations. 
The licensee has not posted all areas, with airborne radioactivity signs, that 
require such posting under this section of the regulations. 

These non-compliance reports indicate that radiation exposures and radiation doses 
potentially incurred by members of the proposed class, that relate to this petition, were not 
monitored, either through personal monitoring or through area monitoring. This fact is 
further confirmed by NIOSH, whom stated: "We would normally have some people monitored 
during the period, you know, typically the higher-exposed individuals. In this case we had a gap 
period from 1961 through most of 1962. In that period, no one was monitored."8 

2. Lack of Monitoring of Transuranic Elements 
It has been acknowledged that transuranic isotopes (TRU) were present at the Hematite facility. 
In addition to the primary contaminants of concern thorium- 228, thorium-230, thorium-232 
(Th-232), uranium-234 (U-234), uranium-235 (U-235), uranium-238 (U-238), the following TRU 
were present on site: americium-241 (Am-241), neptunium-237 (Np-237), plutonium-239/240 
(Pu-239/ 240), and technetium (Tc-99).9 TRU isotopes encompass various materials found at 
the Hematite facility including radioactive scrap metal, equipment, and even mops and clothing 
that have been exposed to TRU. Americium-241 (Am-241), neptunium-237 (Np-237), and 
plutonium-239/240 (Pu-239/ 240), and technetium (Tc-99) were never individually monitored 
at the Hematite Facility. 

While Mr. La Von Rutherford has asserted that TRU can be measured through a Uranium-23410 

model, the unique signatures associated with HEU enrichment cannot be generalized using this 
approach: "Different enrichment processes have been used historically to produce highly 
enriched uranium (HEU) for weapon purposes. The most relevant ones are the gaseous 
diffusion process and the gas centrifuge. The two exploit different physical principles to 

8 US Department of Health and Human Services, Centers for Disease Control, National Institute for Occupational 
Safety and Health, Advisory Board on Radiation and Worker Health Work Group on Uranium Refining AWEs 
(September 7, 2012) page 6. 
9 Science Applications International Corporation and GEO Consultants, LLC (January 2007) op. cit. pages 2-36-2-38, 
4-19 and 4-22. 
10 OCAS Site Profiles for Atomic Weapons Employers thot Refined Uranium and Thorium - Appendix D United 
Nuclear Corp. Document Number: Battelle-TBD-6001 Appendix D Effective Date: 3/14/2008 Revision No. 0 
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separate isotopes of different molecular weight. It could therefore be expected that HEU might 
carry an isotopic signature that is unique to the enrichment process used to produce the 
material."11 In other words, a "signature" refers to the specific isotopic composition and any 
potential unique characteristics that could identify it as originating from a particular facility. 

For example, uranium enrichment at Paducah, Kentucky consisted of gaseous diffusion that 
primarily enriched uranium by increasing the concentration of the fissile isotope Uranium-235 
(U-235) relative to the more abundant Uranium-238 (U-238). The signature of enriched 
uranium produced at Oak Ridge, Tennessee during the Manhattan Project, particularly in the Y-
12 plant, refers to the electromagnetic isotope separation process used to enrich uranium-235. 
This process, adapted from Ernest 0. Lawrence's calutron technology, created a unique 
"signature" due to the specific magnetic fields and particle trajectories involved in separating 
the lighter uranium-235 isotope from the heavier uranium-238. 

Therefore, it is necessary to identify the "signature" in order to accurately identify: 

• Isotopic composition 
• Radiation emissions 
• Presence of unique trace elements or impurities 
• Characteristics linked to specific enrichment process and operational history of the plant 
• Presence of specific fission products. 

An assessment of the hazards resulting from the use of highly enriched uranium is only possible 
if the composition of the material is fully known. The historical records reveal that the 
Hematite facility received HEU and thus radioisotopes contained within from Portsmouth, Oak 
Ridge, Paducah, and Idaho therefore there are four signatures that need to be analyzed to 
ensure accuracy in dose reconstructions. 

In addition to the failure to account for the various isotopic signatures, the National Research 
Council, notes various failures or challenges in accounting for TRU in dose reconstructions:12 

• Lack of detailed records: Historical records regarding specific transuranic exposures at 
facilities might be incomplete or difficult to obtain, especially for activities that occurred 
decades ago. 

• Difficulty in estimating historical exposures: Transuranic elements, like plutonium, 
can pose radiological hazards and internal exposure through inhalation or ingestion. 
Reconstructing internal exposures from historical data, which may be limited, can be 
challenging. 

• Complex decay chains: Transuranic elements can decay through complex processes, 
including alpha decay, releasing alpha particles which can be damaging to tissues if 
inhaled or ingested. 

11 Alexander Glaser and Houston G. Wood (2008) Computational Analysis of Signatures of Highly Enriched 
Uranium. Institute of Nuclear Material Management. 
12 National Research Council (1995) Radiation Dose Reconstruction for Epidemiologic Uses. 
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• Challenges in distinguishing between different types of radiation: Dose reconstruction 
can involve multiple radiation types, including alpha, beta, and gamma radiation. 
Accurately accounting for all types and their effects, especially in cases of internal 
exposure to transuranic, can be complex. 

• Uncertainties in risk estimates: The health risks associated with transuranic elements, 
particularly for long-term, low-dose exposures, can be difficult to quantify with 

certainty. 
• Isotopic Ratios: Changes in isotopic ratios for transuranic radionuclides can significantly 

affect dose estimates. Accurate ratios are crucial for reliable dose reconstructions. 

According to NIOSH, intakes for TRU contaminants found in highly-enriched and recycled 
uranium can be estimated by using uranium bioassay data and assuming ratios for the 
contaminants present. However, as previously discussed, making assumptions for contaminants 
present in either form of uranium is inaccurate at best, especially given the variation in 
processes used in enriching uranium. Nor does it account for the various signatures that were 
present at the facility that enriched it. A discussion regarding the limitation of using only 
bioassay for the purposes of dose reconstruction follows in Section F.3. 

3. Dosimeters Are Not required by License13 

In the Atomic Energy Commission (January 7, 1956) Mallinckrodt Chemical Works Contract 
Extended in St. Louis Area memo, S. R. Sapirie, Manager of the AEC's Oak Ridge Operations, 
announced the extension of a feed material contract with Mallinckrodt Chemical Works at the 
Hematite facility. According to Atomic Energy Commission's Contract Files several contracts 
existed between Mallinckrodt Nuclear Corp./United Nuclear Corp. Hematite and Oak Ridge 
National Laboratories:14 

• Contract AT-(40-1)-2699. Oak Ridge, TN. Mallinckrodt Nuclear Corp., 1960-1962. 
(development of specifications for UO2 to enable the procurement of UO2 of standard 
characteristics without reference to UO2 origin, processing or storage). 

• Contract AT-(40-1)-2602-3161. Oak Ridge, TN. Great Lakes Carbon Corp. to United 
Nuclear Corp., 1959-1963. (Graphite to scrap processing not previously discussed in 

historical accounts for Hematite and should be further explored for its implications) 

• Contract AT-(40-1)-3161 to 3163. Oak Ridge, TN. United Nuclear Corp. to Nuclear 
Materials and Equipment Corp., 1963. (recovery of uranium from scrap). 

According to Richard B. Chitwood, Inspection Specialist (July 29, 1964): "while dosimeters are 
not required by license, Oak Ridge strongly recommends the licensee procure them for all work 
areas where Oak Ridge contract operations are performed." In fact, it was recommended that 
the "Oak Ridge dosimeters at the plant be returned to Oak Ridge, and the licensee should 

13 Richard B. Chitwood, Inspection Specialist (July 29, 1964) Final Oak Ridge Operations Office Health and Safety 
Inspection of United Nuclear Corporation Plant at Hematite Missouri; Atomic Energy Commission (January 7, 1956) 
Mallinckrodt Chemical Works Contract Extended in St. Louis Area. 
14 National Archives, RG 326 - Atomic Energy Commission, Contract Files, 
https:// www.archives.gov/at1anta/finding-aids/rg326-9S1730 
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obtain new dosimeters." This memo raises questions not only about the use of dosimeters at 
the Hematite Facility, where such dosimeters were used and the accuracy of such dosimeters. 

4. Identification of Uranium and Technetium at Levels that Posed Unacceptable Risk to Long­
Term Individual Exposure. 
8,700 documents pertaining the Hematite Facility were reviewed by the Authorized Petition 
Representative. No evidence of the monitoring of site buildings; facility soils; burial sites nor 
evaporation ponds was found for the operational period. Therefore, it was not until a remedial 
investigation conducted in 2007 identified Uranium and Technetium in site buildings and facility 
soils at levels that posed unacceptable risk from long-term individual exposure.15 

F.2 I 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, source term, or 
process from the site where the energy employees worked. 
1. Failure to Monitor Exposure Incidents 
In the following three Compliance Inspection Reports, the following non-compliance incidents 
were reported for the Hematite Facility: 

• Atomic Energy Commission Compliance Inspection Report February 9, 1961 (License 
Nos. SNM-33 and C-5308: 10 CFR 20.101) 

• Exposure of individuals in restricted areas: Licensee records show exposures of 
some personnel to airborne concentrations of radioactivity in excess of the limits 
specified in this section of 10 CFR 20 as effective prior to January 1, 1961. 

• Notification and reports of incidents - Thirty-day report: The licensee did not 
report, within thirty days, exposures of individuals to concentrations of 
radioactive materials in excess of the applicable limits of 10 CFR 20 as effective 
prior to January 1, 1961. 

• Caution signs, labels and signals: Radiation Areas. The licensee has not posted 
areas with radiation area signs where required by this section of the regulations. 
The licensee has not posted all areas, with airborne radioactivity signs, that 
require such posting under this section of the regulations. 

• Atomic Energy Commission Compliance Inspection Report March 20-12, 1961 (License 
Nos. SNM-33 and C-5308: 10 CFR 20.101) 

• Exposure of individuals in restricted areas: Licensee records show exposures of 
some personnel to airborne concentrations of radioactivity in excess of the limits 
specified in this section of 10 CFR 20 as effective prior to January 1, 1961. 

• Notification and reports of incidents - Thirty-day report: The licensee did not 
report, within thirty days, exposures of individuals to concentrations of 
radioactive materials in excess of the applicable limits of 10 CFR 20 as effective 
prior to January 1, 1961. 

15 Science Applications International Corporation and GEO Consultants, LLC (January 2007) op. cit.; MODNR 
Hematite Radioactive Site. https://dnr.mo.gov/ 
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• Caution signs, labels and signals: Radiation Areas. The licensee has not posted 
areas with rad iation area signs where required by this section of the regulations. 
The licensee has not posted all areas, with airborne radioactivity signs, that 
require such posting under this section of the regulations. 

• Atomic Energy Commission Compliance Inspection Report May 4, 1961 (License Nos. 
SNM-33 and C-5308: 10 CFR 20.101) 

• Exposure of individuals in restricted areas: Licensee records show exposures of 
some personnel to airborne concentrations of radioactivity in excess of the limits 
specified in this section of 10 CFR 20 as effective prior to January 1, 1961. 

• Notification and reports of incident s - Thirty-day report: The licensee did not 
report, within t hirty days, exposures of individuals to concentrations of 
radioactive materials in excess of the applicable limits of 10 CFR 20 as effective 
prior to January 1, 1961. 

• Caution signs, labels and signals: Radiation Areas. The licensee has not posted 
areas with radiation area signs where required by this section of the regulations. 
The licensee has not posted all areas, with airborne radioactivity signs, that 
require such posting under this section of the regulations. 

These non-compliance reports 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, source term, or process from the site where the energy 
employees worked. This fact is further confirmed by NIOSH, whom stated: "We would 
normally have some people monitored during the period, you know, typically the higher­
exposed individuals. In this case we had a gap period from 1961 through most of 1962. In that 
period, no one was monitored. "16 

2. Incomplete Characterization of Production Processes at Mallinckrodt Chemical Works 
Chemical Division/United Nuclear Corporation (HEMATITE) 
Evidence reveals that classified government projects dominated the Hematite Facility 
operational period. As such, "specific details regarding the exact nature of production processes 
prior to 1974 are not well known."17 Failure to incorporate these projects into the Site Profile 
negatively impacts the comprehensive understanding of radioactive hazards and the ability to 
monitor those hazards. Documents in the public domain provide at least a partial list of 
classified government projects that used highly enriched uranium (90% -93% enrichment). 

DCAS often makes an assumption that knowledge about these types of projects is not necessary 
because they are unlikely to be covered by a contract with the Atomic Energy Commission. This 
is a common mistake made. In most cases, "Memorandum of Understanding," contracts 

16 US Department of Health and Human Services, Centers for Disease Control, National Institute for Occupational 
Safety and Health, Advisory Board on Radiation and Worker Health Work Group on Uranium Refining AWE.s 
(September 7, 2012) page 6. 
17 Science Applications International Corporation and GEO Consultants, LLC (January 2007) op. cit. Rev 1, Volume 
1: Text. pages 1-24 and p. 4-19 
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between AEC and DOD, or documentation of ownership of special nuclear material by the AEC 
exist.18 Here is the list of classified projects developed and produced by the Hematite Facility 
during the operational period that meet the criteria of MOU, contract, or ownership of special 

nuclear material : 
• Production of specialized uranium oxides for use in the U.S. Army's Army Package Power 

Reactor19 

• Production of highly enriched uranium oxides for a General Atomics gas-cooled 
reactor20 

• Production of highly enriched uranium metal for materials test reactors utilized by the 
U.S. Navy21 

• Production of uranium-beryllium pellet s for use in the SL-1, an experimental U.S. 
military nuclear power reactor that was part of the Army Nuclear Power Program.22 

• Production of high-enrichment uranium zirconia pellets for a naval reactor23 

• Production of highly enriched oxides for use in General Atomics nuclear rocket 
projects. 24 

Failure to include these processes leads to: 
• Inability to fully characterize and integrate the extent of HEU (93%-97% enrichment) 

used in these various processes. 

• Amount of HEU (93%-97% enrichment) actually shipped to the plant.25 

• The "signatures" of the HEU shipped to the plant. 
• Inability to identify the buildings and areas in which this classified work was conducted. 
• Inability to determine the basis of employment responsibilities, job titles or full 

contingent of radiological exposures incurred by former Hematite workers. 
• Incomplete monitoring data associated with research, processes and production of the 

components related to the aforementioned work. 
• "A detailed list of radioact ive feed materials historically used for production is not 

available. "26 

18 Joint Research and Development Board Directive (August 15, 1946) Formation of a Committee on Atomic Energy; 
Department of Energy Headquarters Records and Files of the Atomic Energy Commission Division of M il itary 
Applications in Department of Energy Program Office; and, Agreement Between the AEC and DOD for 
Development, Production and Standardization of Atomic Weapons (March 21, 1953). 
19 The Atomic Energy Act of 1954 made the Atomic Energy Commission (AEC) responsible for R&D in the nuclear 
field, so that the ANPP t hen became a joint interagency 'activity' of t he Department of the Army (DA) and the AEC. 
20 General Atomics signed a contract with the Atomic Energy Commission (AEC) for a high-temperature gas-cooled 
reactor (HTGR) in 1959. General Atomics History of Energy Research. 
21 Richard G. Hewlett and Francis Duncan (1974} Nuclear Navy 1946-1962 
22 By 1951, the AEC and the Air Force had established a joint program that was known as the Aircraft Nuclear 
Propulsion (ANP} program. Army Nuclear Power Program: Past, Present, Future. A briefing document prepared and 
presented to the Ad Hoc Study Group of the Army Scientific Advisory Panel, 10-11 February 1969 
23 Richard G. Hewlett and Francis Duncan (1974) Nuclear Navy 1946-1962 
24 Contract #;AT-(40-1)-3119. 
25 The receipt of HEU (93%-97% enrichment) provided in KGs is available in Hematite documents located in the 
Nuclear Regulatory Commission archives. 
26 Science Applications International Corporation and GEO Consultants, LLC (January 2007) 
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• Inability to bound doses from t he array of radiological isotopes present at the Hematite 

facility. 

3. Failure to Incorporate Environmental Data 
Dose reconstruction aims to provide a comprehensive assessment of radiation exposure, both 
internal and external. Therefore, it utilizes a combination of individual monitoring dat a, 
workplace and environmental monitoring data, process information, and other relevant factors 
to estimate the most accurate and complete dose assessment possible. However, during the 
operational period, t here is no environmental monitoring data available. 

On-site burial was used as a disposal method for contaminated materials and wastes generated 
by research and fuel fabrication processes at Hematite from 1965 until 1970. Evaporation 
Ponds were originally designed and built to receive filtrates from the low enrichment 
processes, but they were also used for the ret ention of both high- and low enrichment 
recovery waste liquids. It is not until remedial investigation reports t hat t he extent of 

contamination is revealed.27 Data from 2007 cannot be extrapolated to t he operational period 
to produce accurate measures of radioactive doses from environmental contamination. 

F.3 I have attached a report from a health physicist or other individual with expertise in 
radiation dose reconstruction documenting the limitations of exist ing DOE or AWE records on 
radiation exposures at t he facility, as relevant to the petit ion. The report specifies the basis 
for believing 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. 

1. Richard E. Toohey, (2008) Scientific Issues in Radiation Dose Reconstruction. Health Physics 
95(1):p 26-35. 
Dr. Toohey received his PhD in Physics from t he University of Cincinnati in 1973. He started his 
career at Argonne National Laboratory and continued as a Senior Health Physicist until 1993 
when he joined Oak Ridge Associated Universities (ORAU). At ORAU he managed programs in 
internal dosimetry, dose reconst ruction, environmental health physics, and radiological 
emergency response, retiring in 2012. 

Dr. Toohey was a Certified Health Physicist, President of the Healt h Physics Society (2008 to 
2009), Treasurer of IRPA (2008 to 2019), and Chair of t he Scientific Advisory Committee for the 
U.S. Transuranium and Uranium Regist ries (2015 to 2018). He received t he 2019 Health Physics 
Society Distinguished Scientific Achievement Award, had over 140 publications, and was a 
reti red Lt. Colonel, U.S. Army Reserve. 

According to Dr. Toohey, numerous issues regarding t he scientific basis of radiation dose 
reconstruction for compensation have been identified. These issues can be grouped into three 
broad categories: 

27 Science Applications Internat ional Corporation and GEO Consultants, LLC (January 2007) op. cit. 
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• Data issues: Data issues include demographic data of the worker, changes in site 
operations over time (both production and exposure control), characterization of 
episodic vs. chronic exposures, and the use of coworker data. 

• Dosimetry issues: Dosimetry issues include methods for assessment of ambient 
exposures, missed dose, unmonitored dose, and medical x-ray dose incurred as a 
condition of employment. Specific issues related to external dose include the sensitivity, 
angular and energy dependence of personal monitors, exposure geometries, and the 
accompanying uncertainties. Those related to internal dose include sensitivity of 
bioassay methods, uncertainties in biokinetic models, appropriate dose coefficients, and 
modeling uncertainties. 

• Compensation issues. Compensation issues include uncertainties in the risk models and 
use of the 99th percentile of the distribution of probability of causation for awarding 
compensation. 

NIOSH recognizes the potential for intakes of transuranic radionuclides, neptunium and 
plutonium, as well as technicium-99. Intakes of these contaminants can be estimated by using 
uranium bioassay data and assuming ratios for the contaminants present. However, if one were 
to apply some of the issues discussed in Dr. Toohey's article, one would surmise that dose 
reconstruction cannot only be based on bioassay data. While bioassay is a crucial component, 
particularly for assessing internal radiation exposure, a comprehensive dose reconstruction 
typically requires a combination of various information sources. 

When one limits himself/herselfto only bioassay: 
• Incomplete picture emerges: Bioassay primarily measures internal contamination and 

provides information on the intake and retention of radioactive materials within the body. 
It doesn't directly capture external radiation exposure. 

• Indirect measurement: Bioassay results often require interpretation using biokinetic 
models to estimate the initial intake and subsequent dose, introducing some uncertainty. 

• limited availability: Bioassay data might not be available for all individuals or exposure 
scenarios, especially for past exposures or when monitoring was not consist ently 
performed. 

In addition to bioassay additional information should be considered in the execution of a dose 
reconstruction: 

• External dosimetry data: Dosimeter readings (film badges, TLDs) provide information on 
external radiation exposure. 

• Workplace monitoring data: Area radiation survey measurements and fixed-location 
dosimeter results help characterize the radiation environment. 

• Process and operational records: Information on the handling of radioactive materials, 
work practices, and facility operations can be used to develop exposure models. 

• Coworker data: Monitoring data from workers with similar job functions can be used to 
estimate exposures for unmonitored or under-monitored individuals. 

• Environmental monitoring data: Data on releases of radioactive materials into the 
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environment can be used to assess potential public exposure. 

Dose reconstruction aims to provide a comprehensive assessment of radiation exposure, both 
internal and external. Therefore, it utilizes a combination of individual monitoring data 
(including bioassay), workplace and environmental monitoring data, process information, and 
other relevant factors to estimate the most accurate and complete dose assessment possible. 

F.41 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 Defense Nuclear Facilities Safety Board, or published in a peer-reviewed 
journal, that identifies dosimetry and related information that are unavailable {due to either 
a lack of monitoring or the destruction or loss of records) for estimating the radiation doses 
of energy employees covered by the petition. 
1. Failure to Monitor Exposure Incidents 
In the following three reports, incidents were reported for the Hematite Facility: 

• Atomic Energy Commission Compliance Inspection Report February 9, 1961 (License 
Nos. SNM-33 and C-5308: 10 CFR 20.101) 

• Exposure of individuals in restricted areas: Licensee records show exposures of 
some personnel to airborne concentrations of radioactivity in excess of the limits 
specified in this section of 10 CFR 20 as effective prior to January 1, 1961. 

• Notification and reports of incidents - Thirty-day report: The licensee did not 
report, within thirty days, exposures of individuals to concentrations of 
radioactive materials in excess of the applicable limits of 10 CFR 20 as effective 
prior to January 1, 1961. 

• Caution signs, labels and signals: Radiation Areas. The licensee has not posted 
areas with radiation area signs where required by this section of the regulations. 
The licensee has not posted all areas, with airborne radioactivity signs, that 
require such posting under this section of the regulations. 

• Atomic Energy Commission Compliance Inspection Report March 20-12, 1961 {license 
Nos. SNM-33 and C-5308: 10 CFR 20.101) 

• Exposure of individuals in restricted areas: licensee records show exposures of 
some personnel to airborne concentrations of radioactivity in excess of the limits 
specified in this section of 10 CFR 20 as effective prior to January 1, 1961. 

• Notification and reports of incidents - Thirty-day report: The licensee did not 
report, within thirty days, exposures of individuals to concentrations of 
radioactive materials in excess of the applicable limits of 10 CFR 20 as effective 
prior to January 1, 1961. 

• Caution signs, labels and signals: Radiation Areas. The licensee has not posted 
areas with radiation area signs where required by this section of the regulations. 
The licensee has not posted all areas, with airborne radioactivity signs, that 
require such posting under this section of the regulations. 

• Atomic Energy Commission Compliance Inspection Report May 4, 1961 {License Nos. 
SNM-33 and C-5308: 10 CFR 20.101) 
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• Exposure of individuals in restricted areas: Licensee records show exposures of 
some personnel to airborne concentrations of radioactivity in excess of the limits 
specified in this section of 10 CFR 20 as effective prior to January 1, 1961. 

• Notification and reports of incidents - Thirty-day report: The licensee did not 
report, within thirty days, exposures of individuals to concentrations of 
radioactive materials in excess of the applicable limits of 10 CFR 20 as effective 
prior to January 1, 1961. 

• Caution signs, labels and signals: Radiation Areas. The licensee has not posted 
areas with radiation area signs where required by this section of the regulations. 
The licensee has not posted all areas, with airborne radioactivity signs, that 
require such posting under this section of the regulations. 

These non-compliance reports identify dosimetry and related information that are unavailable 
(due to either a lack of monitoring or the destruction or loss of records) for estimating the 
radiation doses of energy employees covered by the petition. This fact is further confirmed by 
NIOSH, whom stated: "We would normally have some people monitored during the period, you 
know, typically the higher-exposed individuals. In this case we had a gap period from 1961 
through most of 1962. In that period, no one was monitored."28 

2. B. J. Youngblood, Materials Inspection and Enforcement Branch Division of Compliance 
(June 10, 1968) United Nuclear Corporation - Laundry and Stack Effluents At Hematite (SNM-
33} and Wood River Junction {SNM-777}. 
This document mentions that special samples used to detect the dispersion of radioactivity 
were not consistently taken at the Hematite facility: 

• Laundry Effluents: A review of the inspection backup notes does not indicate that special 
samples have been taken of laundry effluent to determine compliance with 10 CFR 20 
The last report from Hematite that records exact discharge concentrations for the pond 
was in the November 1966 report. 

• Stack Effluents: The ventilation systems at both facilities are poorly designed, especially, 
with respect to sampling capabilities: 

• Stack sampling minimal 
• "592" citation for failure to properly evaluate a high restricted area sample 

These are two examples in which the failure to accurately monitor radioactive releases 
negatively impacts the ability to accurately execute dose reconstructions. 

F. 8 Summary 
This petition has presented evidence that meets the four categories for qualification of a 
Special Exposure Cohort: 

28 US Department of Health and Human Services, Centers for Disease Control, National Institute for Occupational 
Safety and Health, Advisory Board on Radiation and Worker Health Work Group on Uranium Refining AWEs 
(September 7, 2012) page 6. 
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• Radiation exposures and radiation doses potentially incurred by members of the 
proposed class, that relate to this petition, were not monitored, either through personal 
monitoring or through area monitoring. 

• Radiation monitoring records for members of the proposed class have been lost, 
falsified, or destroyed; or there is no information regarding monitoring, source, source 
term, or process from the site where the energy employees worked. 

• Expertise in radiation dose reconstruction that documented the limitations of existing 
DOE or AWE records on radiation exposures at the facility, as relevant to the petition, 
and these documented limitations prevent the completion of dose reconstructions for 
members of the class under. 

• Identifies dosimetry and related information that are unavailable (due to either a lack of 
monitoring or the destruction or loss of records) for estimating the radiation doses of 
energy employees covered by the petition. 

In sum, the Authorized Petition Representative and Petitioners insist you accept the definition 
of this class and qualify this petition for consideration: All employees, inclusive of all site 
employees. all employment/job titles. all employment/job duties, all labor categories and labor 
category aliases involved in AWE operations during operational and residual contamination eras 
at United Nuclear Corporation- Hematite, Missouri: January 7, 1956 through December 31, 
1973. and the residual period January 1. 1974, through July 31, 2006. 
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(tiO.E TO CORRESPO:mEr TS : The followin" 
issued b:,· tho OaY. Rid e Op,"'lrnt!.ons Office , 
an 1 :1 s i stribu.,ed for your inforoation.) 

MA!.Ln;cKRODT CHEMICAL WORKS COt!TRACT 
EXTE•mED I l ST . LOUI 5 AREA 

:r.ent 1 s oeln 
Ridge , Tennessee, 

Oak Ridge , Tenn., January 6, 1956 -- A contrac has 
been signed ..,.ith Mallinckroot. Chemical Works, St . Louis , 
41ssouri , for operat ion of all of he Atomic E rgy Com­
miasion •s Peed Materials faci l ities in the St-. Louis Area, 
S . R. SapirJe, Manager of the AEC•o Oak Ride Opera:.!onB, 

nnounced today. 

Sapirie said thP. new contract reflects the increas d 
scope of th~ "Worh which Mallinck:·odt performs for the AEC, 
and modifies a prior co~·~a ·t to a cost-plus-a-fixed fee 
typ . The contract wi tt. '-~!.linckrodt previousJ.y provideu 
for production at a uni: p~·ce and research , development , 
nd minor construction on n cost-reiffibursement basis . Under 

the new four-year contract th AEC will provide th workiag 
c pi tal ror th-1 cost. of Ctifi operation and wi 11 pay Mallin -
c root fixed annual f e. 

Mallinc rodt pre ~ently opera tee u1 St. Louis a 
gov rnment-owned plant which is being expandea. T~e firm 

11 be the operator of a new A.EC plant which is under 
conatruction on a portion of the ioverr,ment.-ownad Weldon 
Sprin ordnance works ahout 25 mile, from St. Louis . 

" 

• • ,fol (more} 
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Tne function o!' the exist.ing plant a·n • t ... on -•,;.e:­
co:.s r ·ct,;ion is he r-e:fining of ores and cor."' n:n3tes ir.•.-
htghly-purj fied uranium met • an:1 inter E; He.· r:;;.,c.1.1·,. •• 

Mallinckrodt bersan operat1c~1s 11. t.r.~ a·..,,:.:., ,•r r·,,-; 
fiAld in 1nz.2 l:rde:· contract ~1th tno ~•ar.l' • • ar :.•. ~ r r 
District for production o! v ry pure urar 1 1:r. -,x. ,.P • .;•.J 
subsequent.ly for production of urani •m tetz of 1uor1,.11:: an1 
metal . Tne urar.iurn u!led in the first atorr.!c ;-ea~t"':- a· 
Chicago in 19!.2 wa s fab:-icat&>d at the Mull in .. } rod · rlan· . 
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Abstract: 

Different enrichment processes have been used historically to produce highly enriched 

uranium (HEU) for weapon purposes. The most relevant ones are the gaseous diffusion 

process and the gas centr ifuge. The two exploit different physical principles to separate 

isotopes of different molecular weight. It could therefore be expected that HEU might carry 

an isotopic signature that is unique to the enrichment process used to produce the material. 

Multi-isotope enrichment cascades are generally modeled using the matched-abundance­

ratio approach. In t his paper, we will present comparisons of the isotopic signatures 

predicted in gas centrifuge cascades with those predicted in gaseous diffusion cascades by 

using a modified version of the matchedabundance- ratio cascade code, MST AR, which 

accounts for the physical differences in the stage separation factors in the two processes. 

Additionally, we will present the methodology used by the modified code and discuss 

representative results for HEU produced from both natural and reprocessed uranium. We 

find that essentially complete knowledge of the enrichment technologies employed, of the 
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cascade design, and of the mode of operation is required in order to make meaningful 

(quantitative) statements about expected HEU signatures. 
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TO , Robert Lov•nate1n, Olrector DAT! 
Oiv11ion o! Lic.tnain& and Regulation, Washington 

,ao ..- s. a. Sapirie, H.anagn 
Oak Ridae Opera tions O((ic.• 

su•Jacr: CCliPLlANCE lNSPECrlOH JU::POKTS • HALLlNCl<ROOT CH£HlCAL WORY.S, ST. LOOHi, 
HlSSOORI, LTCF.NSe Nai. StlM-33 ANO C-.'>)08 

I 

Enc.loud are compliance in•pec.tion report• on the subject licensee'• 
s pecial nuclea t and aourct ut•rial prosram b•in conducted in a 
plant near Het111ttite, Mi11ouri. The insp1ct1on cover~d ra~iatlon 1afety 
only and did not include an actual detalled inspection of the c.riticalit/ 
aa!aty a1pec.t1 of the special nuclear uterial pro~ram. The inspection 
vu U1&de at thh tlme •• the result of • letter d.re~ Dec.ember 15, 1960 
froo the licensee vhic.h r1ported expo1ure1 o( peraonnel to airborne radio­
activity c.~nc1ntra~ion1 in exc••• of applicable limit• of the regulations. 
Tb6 pro~r•u were found to be in nonc.omp~iance •• follows: 

Lie.en•~ Noa. S~'M-3) and C-5)08 
" :;" M (; , 'D 

10 CFR 20.101 !!£osur~ of 1ndividual1 in re1tricted are•• • 
(b) Lictnaee records show eKposures of tome per1onnel 
to airborne concentrations of radioactivity in •~c••• 
af the limit• •r~ci!t~d in thia ,action of 10 CPR 20 
a, effectivt. prior to January 1, 1Q6t. 

10 CYR 20. 403 Noti!ication and report• of 1nc1deott. 
(c) Thi rty-day report . The licen••• did not report, 
within thirty day1, exposure• o! individualt to con­
centrat ion• ot rad1oac.t1ve mat rltlt in exc •• of th• 
applicable l1•its of lO CPR 20 •• efftcttve prior tQ 

January l, 1961. 

10 CPR 20. 203 ~tion 1ign1,_!_~ and signal , 
(b) Radiation Ar•••• !he licensee has not posted 
ar••• with radiation art• al n~ vher~ required by 
thit section o{ the regulations. 

(d)(2) Th~ ltcentee baa not poated all araaa, with 
airborne r1dioactivity 1sn1, that requtre such post­
inR under thi• aection of the r•gulations, 

Licens~ No. SNM-33 
License Condition 
The ltcen••~ it aathor i zed under the conditions~£ the 
lic•n•e to use an 1nc1nera tor !or contaminated trash. 



. . 

Robe.rt Luwenstehi 

Th, license condition r~quires that the lic•n••• u11 
proc.edures a& described in his letter of request dated 
Hovi!!Aber 8, 1060, which •tate1 that the tlue gaaea Crom 
th@ incinerator will be contlnuoualy monitored !or the 
first ll)()nth of operation. The licensee hu not monitoTed 
the ! lue and 1a t.herefore in nonc0111pl1anc:e with the licensfl 
condition. 

The noncom,plianc:e wit.h 10 CFR 20.101 (u effective pdor to January 1, 
1961) airborne radioactivity exposures and the reporting of such ex­
po&urer. under 10 CPR 20.403(c) (a!l effecth•e pl"ior to January t, 1961) 
wen discussed with Mr. Frank Zeitlin, \lee President in charge of 
licensee coauercial operations, and Hr. J. W, Hiller , Head of the 
lnduatrhl Hygiene Department. ltcprovementa in equipment have decreased 
the airbor~e concentrations and Mr. Hiller atated that no problem is 
expec:t~d in maintainin personnel exposure£ to airborne concentration 
bclo,., the limlu of 10 CFR 20 u effective January 1, 1961. 

n1c posting nonc0C1pliance, with 10 CFR 20.2J3(b), (d)(2) were Jis­
cussed with Mr. Hiller and he ntated Lhat the required posting will be 
established aE soon as :>CJ&Sible. 

ln regard to the noncompliance with Sh'M-33 license conditions, Mr. 
Hiller 11tated that appropriate umpl inn equipment 1.1111 be procured 
and the 1ncincrator flue sampled as required. 

We recomnend that the Division of Licensing and Regulation letter of 
c~pliance s~atua infot'lll the licens~~ of the following: 

1. n1c licensee flhould be requested to confirm that the posting 
oeficiencics have be~n corrected. 

2 The licensee hould b requested to indicate the status of 
the samplln prog.am for the flue of the incinerator as 
corrective action for the noncompliance with the license 
condition. 

Llcen!lce records for 1959 and the fireit three quarters of 1960 show 
oome eKposure..s of personnel to airborne radioact 1v.lty 1. n excess o{ 
permts,ible l1clts but the major part of the excessive expo ures re• 
cord d for this period were only slightly in excesa of the permissible 
limits. Licensee ~ecordG for the la&t quarter or 1960 show about 
C ift.ct'!n exponuren li[:ht ly l.n exce!lr. of the pc~issible l irnits of the 
re •ulat:ion&. However, in no case ha& the licensee tel.en into con-

ldcration. in the cocpilatton of the record$, the benefit received 



Robert Loi,,enstein 

in Lhe use ot masks in his program to lower Lhe actual intake of 
radioactivity by personnel . .then we conaider that the i::.a jor ity 
of all excess concentration a& reported were only 1ltghtly greater 
► han the perml111bl• limtt and 111ume a reaeonabl• benefit from the 
wearing of masks it l& probable that the number of overexpo1ures 
would be ~,ch 111ore liaited and poutbh that none of t he exposure, 
vf!re in exces of th• permt:.atble llmiu. As for the exposuru re­
cord d (or the last quarter of 1960 t hat were only slightly 1n excess 
of the perntssihl• limit1, ve conclude that the use of ma1k1 held tht 
actual airborne raJtoactivity exposures in t hese cases vithln pe:-=is1-
1ble l 1mits . ln vhw of tbh and our other f f.ndings during tha in­
spection, we Ceel that the licensee'• radiation saf•ty practi.ces to 
th pro ram are ood. 

No follow-up inapect1on is planned. 

Enc lu!iUI !« 

Compliance Inspection Rerorts 
.for Lirenae Noa. SNM-33 and C-5308 

cc : L, D. Low, Direc:toT, lliv1einn of Compltance, .;ashtngton, w/encls. 
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COMPll NCC INSl'ECTION REPORT 

.c:4oclr C u.tca rh 
• Ku anc: nclt U•• 

u•• 1, auuo rt \l 

lltle tSOftl ltr, Jn u C, ;11rc: 
'I.le• Pruld• t lU od 

hplratl n co nd Coudl tiOIII 

Sourc, u t , rt•l ! r u•• ta accor dillCt with t~ 
proc 1 d1f1' 1 1 d• scrlbad tn , wr •ppltc• tlou of 
S• pt • 19, 19b0, l'bt, ltc•u• ••t•Dd■ to 
7ou pl•■t •t t1te, tuu ow-1. 

pr ru lnvol••• th• PTOC••• of tc rct • 
IC J1 .i"ld C-530 t.n • pl• :. 1oc.iu 

•ot,d • ulr• l7 to tbl1 ,urpc••• ~, 1010• p#r 
•daqiut1 tr• •ti& ane ••p• rl• oc• to •t1 fictor&I• 

• tntrel pub •c troa the pot , ntlal r 1d1olo6lc~ h~l.r. 
cl■ lnclclca• t~ r • prog.r• ~• u , onnel • r• C'O to1 e • w • 
'!t• rr 11 •nd .i r ec.'1t'd h -..tnt d •d or t • Clb TU •,, 

uat.a reeord kept of tbe ■u.n ey Undln •• \ pre:-,: 
lei • ff 4 t C"N:1otr1tion, IJ Ln eff ect• d record■ 4 

l'l•nt u u and cont11nrr1 are po1t1 d • ~ l•b•l t o • 
<•),l), f)(l) end (f)(•). Pon . 3 ta po1t1d • • r e utrtd • 
(c>, Th~ only It of noncoapl u nc.a ob1UY1d or othuvt, , 

. ' . 

a of tbl, lntpatttoo •r• • • tollow11 

era 20.101 Ex • ~r• •' 104 1• 1• ~• •• 1n ,e,trict,d •r•••• 

r .r 

(b) Aa , tfectt• e pr i or t • J amaary • ol . t ba llcel!t l& ...,,.,,, puao- el 
to <tlle t tr1 t100~ ot 1tr•on1 r a41NCtl• 1t7 In ur:111 of tk■ aai,uats 1ti~­
l•t•d &u tbt• IICtlO •f th, r 1qul1t (cnu. (S,, ,.,.,, ,p,i, 26. i t ot Ja 
of • report d4leth). 

I .. 



6. ln1pect100 flruliq1 (111d itea, or no,~01t,Uucc) (coitttavd) 

10 Cl& 20.403 Not1£1cattoa aad r• .. rt• of iacidetlta. 
(c) Thirty-day repon: 1 Th• lic•n••• fatlo, to report, within tbtrtJ 
d.y,, ••po1uru c;f tndtvichltll to ceac:entrn:ion• of ra1'i .. ct1•• Mtuhlt 
lu ucua of th• applicabl• l1aits of thh ,n('.tiOu of th• ro1ii lat1on1 u 
required b1 10 en 20 •• effoct1•e prior,, January l, 1161. CS•• 
par•1r•ph1 ,6, 27, ••d 28 of the r•port dtt1tl1). 

lC ;n 20..203 Caution 1t1ns1 labala ••d &t&M•~• 
(b) IAdutioa arua • !'Ii• ltcePtH b•• •oc potted •ru• w,tb "t'adi at1" 
aru" 1t1aa wb.-ro r~ir•d by tbia Hct ion of th reaulat iou. (S H 
puaaupa 32 or tb• npoTt detai h). 

(d),2) th• liceat•• Mt net ,oattd al l ar•••• with oi rb«-a• radiNctivitJ 
11au tlut raqui r ~ 1ucb ,.,ticaa uadtt tb,11 1ect1vo e! tbo re4'Jl lati1u . 
(SH ,.n,upt. 32 of t h• rtport 4•ta1h) , 
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D 
~ a.,. MnnortmJ11m . UNlt Bl> STI-TIS GOVE&NMENT 

, lllwt i...... •1 , 01 ~tor 
Dt•telN of Llceutq eN I 

WlllflCl'l 

• •• ,1rte, Maui• 
(Mk a.u,. ~•UN• Ofhc• 

OCIIJUAJICI lJllncTICII UIQlff • MLJ.lJCDQ)T GUIGCAL VOID• 
•11oa1, J.lCIIIH IIOI. 1-.,s 411D C.J)OI 

'~ - -~ ~ 
G1WP ~ '/ , '1 

at. aaru. 

lacl•M4 u• c ... Uaoc• ,u,-tl• r-,.,u o th• aubJect ltc•u .. '• 
.,,.,., -.clear ... MVC• •udal ....... -.., .. c .... ted ta • 
,1.-t NH .... t1U, IUHoal. Tbe t.1,ectloa ce•n ...... s..u .. Mfet7 
.. ,, ... 4U •t hclo .. •• acta.l .. utl.,. ha,-:u .. •f tlll• crt.Uullt7 
Mfet7 aa,-:ta of U1• •pc id •cluT •terlal ,r..-r•• Tb tu.,eeUoo 
••• ... ■t t 1• tt. •• tb• r•••lt •f • lett• 4.ato4 O.Cllllt• lS, 1..0 
fr• th llc•H• wtalc re,.rt-4 ..,_.IAJ'H •f ,-, .... 1 t• airberN rdto­
act&•ltJ cOft!Cecitret&..,. 1• e.ac••• of •nltcable It.alt• •t tb• reavl•tl .... 
Tll• "'°'" ... wn fovn4 co ~ la aoeito-,Uaat• u felt..,., 

$,_,C . 2 fJ 
Ucea .. ••• -.u ... C- 5)08 

10 CPI .t0.101 !!l!«IU'r• •f l~!d,._.h la re■U·!:5U4 •£ .. ! • 
( ) LlUUM ....... .Low ..., ..... of .... ,_......( 
to ell'MrM coaceatuu ... of r114toecU•ltJ h ..... 
of tbe llaite 1,-ctfl-4 la tblt ltctl.ft •f 10 CPI 20 
•• effecti•• ,Clff to Ja""\larf I, lt6l. 

lO CPI 20 • .0J lrtitlflcettOCl aa4 r~t ot laict•¥!• 
(c) ~1rtJ• .. 1 ,a,...-i . 111• Tc.aa,e 4l' NI: re,...t, 
wltllila tbuty MJt, upeHrM of lMh't. ... la te C09• 

ce.tratl.ae et ra4l~tl" •t•t•l• la ..... et tM 
•fPllcable llalte ef 10 en 20 •• effectl•• fl'l• te 
JaMOai-y 1, lMl . 

10 CFI 20.203 c.uu .. •~hlNh •-4 llplt. 
(b) 1-,l•Uoa Ar••• Uc ... H ktle ..t ,.. M 
n•• wltb n,lau .. ar• ■ lpa wber• .-... lr .. ~ 
tblt 1ectt .. •f t~t r..-latlOQS, 

(d)(2 ) Th• ltc•aaM aaa a. ,o•t~4 all •r••• •lt" 
1lrNr .. ra41oet.tt•ltJ ,,,.., tbat r .. •lr• ••Iii ,..t. 
, .. u.-U tbl• 1ecc1 .. •f tbe r•aulatt .... 

L&ceuo ... 1-.31 
We ... , C..illtl!9 
Ke lie•~ .. l■ nt_.U .... .._ tlh cNdltt,-• of tta. 
Ucau• to UH •• lac ,.,.at• for ce -1Mt.,. u·.stb. 
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Richard B, Chitwood, Inspection Specialist July 29, 1964 
(Criticality) 

Division of Ccnplinnce 
Hilbert w. Crocker. Inspection Specialist /S/ Hilbert w. Crocker 

(Criticality) 
Division of Compliance 
FINAL OA..l RIDGE OPERATIONS OFFICE HEAL'Df AND SAFETY INSPECTION OF UNITF.D 
NUCLEAR (X)RPmATION PLANT AT HEW..TITE, MISSOURI, JULY 23, 1964 

The final OR health and safety review of the licensee's plant at 
He11.atite, Missouri was conducted on July 23-24, 1964. Mr. w. Pryor 
and Mr. R. Hervin of OR conducted the inspection. Mr. o. Foster of 
Division of Compliance, Region III, and lftYSelf accompanied the OR 
inspectors. This inemorandun is devoted primarily to the nuclear 
safety portion of the inspection. 

Mr. Pryor made the following nuclear safety COlllfflents to the licensee 
management representatives during the inspection: 

(1) An attempt should be made to reduct the U-235 inventory wfiich 
has steadily increased in the past1Wo years. 

(2) · In process, storage areas should be specifically marked to 
provide better contYOl of SNM during storage. 

(3)v Unsafe containers (mop buckets) should not be stored in the 
Item Plant process areas. 

(()VEme~ncy pTOcedures should be updated to incorporate latest 
management changes. 

(6) 

11ie OR dosimeters at the plant should be returned to OR, and 
the licensee should obtain new dosimeters. 

'Ole Cuno filter calcining equipment should not be reused unless 
covered by licensee approval. 

(7)v Each storage bottle should be properly lebeled as to the U-235 
• enrichment. A couple of analytical waste bottles were noted to 

be deficient in this respect. 

In general, I concur with Mr. Pryor's %emarks. 

(Continued) 

coPY 



Ric ha rd B. Oli twood -2-

While dosimeters are not :required by license, OR strongly reconnends 
the licensee procure them for all worlc areas where OR contract 
operations are performed. 

The ui.n plant processing activity vas limited to the Item Plait,, the 
Pellet Plant, and 5011e recovery work in the Red Room (highly enl'iched 
uranium processing area). The low enrichment uranillll processini a-reas 
were inactive. 

Mr. Swallow, the licensee's health and safety representative, stated 
that the method of achinistrative batch control for the Blue Room 
(low enriched uranium pl'Ocessing area) 81111\onilDI diuranate (ADU) 
precipitation step is being reviewed. This review is the result of 
discussions with Dr. North during the February 18-19, 1964 Compliance 
inspection. At that time the practice of using S-inch dia•eter gas 
cylinders containing one safe wet batch of low enriched ~

6 
for 

connection to the ADU precipitation tanlcs ~ questimed t>ecause 
of the potential nuclear hazard in that a S-indt diaaeter gas cylinder 
containing fully enriched UF6 could, through error, be connected to the 
feed line supplying this unsafe geoaetty precipitation vessel. 
Mr. Swallow stated that the low enriched processing line will not be 
activiated until this proble,n is resolved. 

A new land area has geen graded, covered with gravel, fenced off, and 
is now being used for SNM storage. Weeds are growing up around 
storage bottles in the older storage area. and the new aection represents 
a significant inprovement in their outdoor storage facilities. 

A large number of their processini stations and glove boxes are not 
posted to identify the processing station lilllit Rnd current inventory. 
This situation was brought to Lou Swallow•s attention. He stated that 
the process ~gineer was responsible for 111&intaining the correct SNl-f 
inventory at each processing station. However, t-tr. Swallow also 
recognized the desirability of providing specific labeling at each 
processing area. 

A Compliance reinspection of the licensee• s plant is scheduled for 
Septe111ber, 1964. DML is currently t"eviewing the licensee's application 
for license of the Item Plant. It is expected that all operations 
at Henatite will be under Regulatory review by September, 1964. 

bee: D. A. Nussbaumer. DML 
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UNI'l'ED 'NlJCLF.AR CCJU1mATI(lf • I..A1mmY AND ~ AT 
HmATl'l'E (SNM-33) AND Woa> nmm JUNC'I'ION~ 

LAIJ?Um IPP'LUEllTS -

A re-dav ot the lmpecticm backup notes cSoea not iDdlcate that 
apeclal. •maplea ban been taken or laun4ry em.ueat. !be l.auD&1r)' 
ettluimt 1• me of aennl atnema that enter tbeJlaat lasc,ao or 
pcod. 'l'be ettluent t'rCD the laSl)Oll or pend 1• IDDD1 tore4 to 
dete!'IWIO CCIIIJ)Uance vith 10 CPR 20 uoreatricte4 l.iJllt or 
3 x 10·5 vl:1/ml et Wood Jliver JuDctlon and Hematite. 

Bemat.ite Laundry Ettluent 

'l'ha lut report. that records exact cliacbarse caocentrattona 
tar tbct pond•• 1n the Rcm,mber 1966 r..,.m-t.. Waa~ 1'r0m 
~ alua, abovv•, an4 J 911Dtty are aent. to • bold1 ng poad 
en4 clbcharpd. to the creek. A JU'Ol)Ortlonal (1.0., eampl.e 
rete cbangn vs. th t'lolr rate) now aaple 1• amlyzed 1ftt9kly 
end a IIICDtbl7 Sl'llb Nlllple 1a taken 1n the creek above ad 
bolow '\be pcn4 418Charse. ~• ,.., " •• ana1.yr.ec1 by the 
Mall.1.Dckl'o4t Laboratory 1n st. Louia, M1UO\ll"l • ~ ~ 
eample reaul.ta for 1966 rangBd trm 2.5 X lo-«' to 6.9 X 10 
l:£1/ml. VS.th• atngl.e M!Dp)e imicatlq a 1.5 x 10-5 "fl:!1f,ol. • 
ccacemratl.OD• Snple rgaulta ~aribe creek nm8!(1 trcaa 
.01+5 x 10-C, to 6.3 x l.~ \0/a).. 'lbe report 414 not iDlicer, 
the total t1ov wt, at OD aftl"llp ccacentrat.im of 6.3 X 10• 
fl:1~, •ch 10,000 pllCID8 voulc1 ~ .oo 81'111118 of uramm 
at 9'J/., U-235 emiommrt.. 

Wood Rlnr .runcum Ettlueut 

'lbe Much 1966 backup DOta:s 1Dd1catec1 that DO 41ecbarpa trm 
the lasi,an acee4 2 X ic,-1 rlJtjml but .DO wl.Ulllt8 vere 1Dcluded. 
'1bo 1auDdr., effluent S.a aent to the lagoon vi th otbei- proceaa 
vutea. flMt backup notee ror the December 1966 tmspect.S.Clll 
1.o41cetoa that atz 4t.scberpn were m4e f'rCIIII tale lapm to 
tbat date tar 1966. '!'be total wl.\118 vu 12,195 e;eUcna and 
'the caaceutrat.1CGB were 1 6'm/el or leae. (l dp:J/al = 7 x 10·7 
rlJt/ml). !Dd• voul4 in41cate • cltecharsl of .04 £1'81118 or 
uranlua et 9'J/> U-235 enrtcbl:lent·. 

/J-~4✓ 

.... . 
;:_:··. 
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nie dato tram lagoon ar pOod etnuenta cSoeo not l.ea4 to a d1.rect, 
reault or the amunt or moterlel placed 1n the ayatem. Sett.Ung 
or nooeol.u'blc •torial em pll ad,Juatment "1th -preclpttatton my ceuae 
uranium to be removed troDs tho at.rcea bet.vocm plant d1ocbore;e and 
lagoon or pond dbcharge. 

ST1'CK EFFLUEtl'l'S 

'l'he ftDUlaUan ayatema at both tac1l1tloe are ppoirly dea18Jl04, 
eapectall.T, vital reepect to eac,pltng capebU1Ues. 'Dda aban• 
coe:IJts bM 'bea rocet~ am'9 arttontlOD traa 1H. OIi new appUee­
t.lom during the lut tvo or 'throe ~"• 

BemtlU Steck EtnUCDta 

Bemtlte baa lCTT procoue atacka. It hu been eatimtecl 
that apprmdmtely 8J or these· do not in'folw arq approcl­
able SRM effluent. A ~- at tho remaln:1Dc etac:b 81'1: 
tho ID0l"e algplticant vi.th reapect to effl.ucnta. Ccmttnuoua 
air senplera at the f'our coinen ot the per1meter fence aro 
uUlir.e4 to 4etermlDe oom;plten,:., vttb 10 cm 20 lild.ta. 
McGthly llftftpa ~50 to 100 aempln vere 1D41oate4 to bo 
w-U wlw 2 X 10• li:1/ml cblriDg March 1967, Decellber, 1.967 
aaa March 1968 Snapoatla:ia. SG!IIJ)l1ns or stacu bu been 
ldnt•l ecac acatba a4 aenect cml~ to 1D41cate pro'blell 
atacu. fte Marcb 1967 backup natea tDcU.cete that 51 ateck 
eapl.ea VON taken f'raa Jrcnem'bar lm tbru Februar;y 1967. 

:n.:t ~i:a =;:;';• ~Xf~~k
1
~cb ':!-1-an "!:ii~ 

eteclt that baa a1Dce bacl an a"baolute ftlter lmertecl 1n the 
0711tm, 'lbe December 1967 beCkup not.ea 1Dclicated atack 
..,.,.1na to be IISrdwl • The air enp)Sng pi'otPU .,.. 
dlacuaaocl v!tb tbo lleen.see and a •592" cdtaUOD _. ieeuo4 
f'or tellure to properly- e'V91.uate a blgb reatrlcted aroo 
om:aple, It vaa ia41ceted during tbo Mllrcb 1968 backup 
natoa that .\7 atack aemplea vorc taken ln JeJDlllll')' and, 
clue to ba4 veetbor, only 10 acmplq vere taken 1n ~•"bruary. 
It wa atated tba~ OiDly me l90tlrlctecl nee 81111.Plo •• e'bo'te 
10 CFR 20 111111 t. ror tho 800 to 900 aampl.oe e maath taJceD f"0r 
the total. elr ample proe;rem (reetrlcted and \lm'e8Victe4 
area Nlllpla). 'lbe t'lov rato or ~me ~ 1a not 
gtftll nw the etacu. (A 10,000 CFM .blover oporat!Ag 21' 
boun at tbe 10 cm 20 tialt, ot 2 x 10-12_ t:m./ml voulcl 
dlaebffsa 0.01 ·gremo or urani\lll at "1: u-235 em-iclamt, 
Duo to tho Dl:Nnt. of lov cmrlcbcd •tertal proc:oue4, it 

-~~tf-t! :-: ~~~=::then:= aD1 
December 1967 impeatlona). 



Files 

'Wood R1 T3T Junction stack :unuenta 

'rile ll ?!IOlltha Dftl'OSlll -rar JIUWlllry thru ffcmnbcr 1967 wa 
~ 1n the ~ 1Cj57 'backup ,nqtes to 'be 7 .8 
dl,mf,t'. (t. x 10- 1£1/m • 8.8 4pa,r). !the March 
1966 backup Mtee ~cato tbot a consenatlvo plaDt 
oir COJ)Dcit.y te 101-5 't&l./yr. Na wl.\lllO tlmeo t.be 
1967 avorop coaceatnt1CJll tn41catea tho 41acbargo or 
oboist 106 gram or unudm at 9'!/, u-235 emicllllmt. 
!'hero are 16 ataau. Sale ateou are aanp1e4 daUy, 
same CDly vben used, end otbm-9 ore aapled Just to 
campl7 vlth tbe Beal.th Pbpica Maual wlch etatoe that 
ell atecka vlll be enpleo! at 1.eut cace • quarter 
atter tt baa been eetabllehecl ~ emeaal -ve coaeentrattOD11 
are not released. 

lloac or t.ha air stacks at Hematite or Wood River Junc'1,on hove 
constant. aamplere since the lnrp uu:aber VOUl4 be prohib1:ttw. 
A co:a.stdera'blc IDIICNDt or em,pllng 1a done, but poe1't1.ve aaauronce 
or the aact dlechllrgc voul4 requtro cout.mit snp.'1J-p3 or all 
etecu d\ll"ina oporat1on. 'rho licewsoe haa bcOD OOQJ.d.erlng 
motboc!a of carmecUng the wrious atocke 1n orcler to pl.ace a 
i"ov constant !N!11;)lc""B oo their olr ett'luent but no progesa hDa 
resulted ao yet. 

co 

BJYoungblood: H 

6/10/68 

Oii~~r,r:! f irJ:1·.·.~· 

h1. J>. J. Y o,.m9u!~ 
B. J • Youag'bl.God 
Moterf.ala Impection end 

Ead'orGemont Bnm,ch 
D1via10D ot Ccmpl.1ence . . . · 



October 2~. 1985 

MEMORANDUM FOR: Jack H. Hind, Director, Division of Radiation Safety 
and Safeguards 

FROM: 

SUBJECT: 

Charles H. Weil, Investigation and Compliance Specialist 

ALLEGATION RE: IMPROPER BURIAL OF RADIOACTIVE WASTES 
AT THE COMBUSTION ENGINEERING FACILITY, HEMATITE, MO 
(70-00036} (AMS NO: RIII-85-A-0173) 

On October 17, 1985, Walt Purier of the Missouri Department of Natural 
Resources (telephone number 314-849-1313) telephoned Region III. Purier 
advised that he had been contacted by the U.S. Environmental Protection 
Agency with information that during the 1950s and 1960s contaminated material 
and equipment, including a contaminated bulldozer, were buried in porous soil 
on the property of "United Nuclear Facility,'' now Combustion Engineering, 
Hematite, Missouri. Purier provided the name of the individual furnishing 
the infonnation. • 

On October 18, 1985, that person was contacted and provided the following 
infonnation: 

From 1959 until 1967 L ]at the Gulf United Nuclear facility, 
now Combustion Engineering, near Hematite, Missouri,r 
. ::J. During the period [ :) and tril:o the 1970s, the 

facility manufactured fuel for nuclear submarines. Waste .from that fuel 
was placed in metal barrels and buried in trenches on the Gulf Nuclear 
property until disposal shifted to Oak R_idge-L~oratofi""'hl--..the early JEx. 
1_970s. The burials were made 1 n an ape-a L '/-

1 
c_,, 

[ • , Jopenin~ trenches, 
pushing barrels into the trenches, crushing the barrels in the trenches 
and then covering the trenches. Often the barrels were uncovered when 
they were pushed into the trenches. On occasion the ground water se_qped 
into the trenches "overnight" and to a depth of one inch. r .J the 
barrels contained "nickel. cadmium and silver used in the ffiel process . " 

[ l bulldozer became contaminated · and could not b~use fot; 
three days"wliile it was being decontaminated. Another timel ;got 
contaminated and it had to be washed until it was decontaminated. 

r · ]present concern was that the[buried material may have contaminated 
the waters of Jochiam Creek and Jwanted an environmental sampling 
program. 

lntarnafcntnVisrecadwascfekiled 
in aceot~ ~ 1he Freedom of lntorma6oo 
Act.ex~ 7e. . S:OIA-«ot>i-~ t> .... ~il-34__,.. ___ ___ 

,-_, 
_:.-



, . 

J. A. Hind -2- October 29, 1985 

ln discussing this matter with Fuel Facility Inspector G. M. France and 
Section Chief L. R. Greger, it became apparent that burials at the facility 
in the 19505, 19605 and 19705 were permitted by regulations applicable at 
that time. France further advised that he had already scheduled a routine 
inspection at the facility for mid November 1985 and would look into the 
licensee's environmental monitoring program at that time. This matter was 
discussed with Eugene T. Pawlik, Director, Office of Investigations Region III 
Field Office, on October 25, 1985, and it was concluded that an investigation 
by 01:Rlll was not warranted as wrongdoing was not specifically alleged. 
Accordingly, this matter was assigned within the Allegation Management System 
to the Division of Radiation Safety and Safeguards for resolution. 

Enclosure: AMS Form 

cc w/enclosure: 
01:RIII 
W. D. Shafer 
L. R. Greger 

RJIL/ 

~ 
l0f..)'/85 

nrigina1 signed by 
Charles· H. !Jeil 

Charles H. Weil 
Investigation and Compliance 

Specialist 
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