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5' é DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service
®

National Institute for

Occupational Safety and Health
Centers for Disease Control

and Prevention (CDC)
200 Independence Avenue, SW
Washington, DC 20201

DATE:
TO: The Secretary
Through: DS
COS
ES
CDC
FROM: Director

National Institute for Occupational Safety and Health

SUBJECT:  Designating Certain Employees of the Mound Plant near Dayton, Ohio, as
Members of the Special Exposure Cohort under the Energy Employees
Occupational Illness Compensation Program Act of 2000 — ACTION

Action Required: Submit Report to Congress by March 3, 2008

ISSUE

Attached for your approval and signature is a proposed designation to add certain employees
from the Mound Plant as members of the Special Exposure Cohort (SEC) under the Energy
Employees Occupational Illness Compensation Program Act (EEOICPA), 42 U.S.C. § 7384q
(Tab A).

DISCUSSION

EEOICPA established an SEC, a designation applied to certain classes of employees who
worked at United States nuclear weapons production facilities of the Department of Energy
(DOE) or Atomic Weapons Employers (AWEs). EEOICPA confers upon SEC designees a
presumption of causation regarding the relation of their cancers to their employment at a DOE or
AWE facility. This presumption allows them to obtain federal compensation under EEOICPA if
they incur at least one of a list of “specified cancers” that, under EEOICPA, are presumptively
linked with occupational exposures to radiation at DOE and AWE facilities. EEOICPA initially
included four classes of employees in the SEC and provided that the President could designate
additional classes as members of the SEC if certain statutory conditions are met. The authority
to designate additional members was delegated by the President to the Secretary of the
Department of Health and Human Services (HHS), who promulgated procedures for doing so
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(42 C.F.R. pt. 83, Tab B). Since these procedures were promulgated, Congress has amended
EEOICPA to mandate that HHS report to Congress on both decisions to add and decisions to
deny a designation within 30 days of HHS receiving a recommendation by the Advisory Board
on Radiation and Worker Health (Board) to add the class to the SEC. Failure to report to
Congress within this 30-day deadline would result in the automatic addition of the class to the
SEC.

Under the HHS procedures for designating additional members of the SEC, the National Institute
for Occupational Safety and Health (NIOSH) received an SEC petition representing certain
workers at the Mound Plant near Dayton, Ohio (Tab C). NIOSH evaluated the petition and
presented the findings (Tab D) at the Board meeting in Las Vegas, Nevada, on January 8, 2008.
The NIOSH evaluation recommended adding the following proposed class to the SEC:

Employees of the Department of Energy (DOE), its predecessor agencies, and DOE
contractors or subcontractors who worked in any areas at the Mound Plant site from
October 1, 1949, through February 28, 1959, for a number of work days aggregating at
least 250 work days or in combination with work days within the parameters established
for one or more other classes of employees in the Special Exposure Cohort.

The Mound site conducted diverse activities in research and chemical engineering. The
radionuclides radium-226, actinium-227, and thorium-228 were used in research on the
production of Ac-227 for use as a substitute for polonium in neutron initiators. Decontamination
and decommissioning of the building where the work was done was completed in February 1959.
NIOSH has access to a limited number of bioassay results for these radionuclides; however,
interpretation of the results is uncertain. NIOSH cannot bound the internal dose for these
radionuclides from October 1, 1949, through February 28, 1959, and does not know which
workers were exposed. During that time period, NIOSH has determined that internal doses for
the proposed class cannot be determined with sufficient accuracy for the following reasons:

1. NIOSH has access to a limited number of bioassay results for these radionuclides;
however, interpretation of the results is uncertain.

2. While it is likely that the bioassay results possessed by NIOSH relate to the workers
directly involved in the separation operation, it is not known what fraction of those
workers was sampled for the bioassays.

3. There is strong evidence that airborne contamination was produced by the separation
process. The limited number of individuals for whom radium-226, actinium-227, and
thorium-228 bioassay results are available suggests that the larger population was
unmonitored for potential intakes.

4. The reported airborne contamination concentrations are relatively high in some cases,
suggesting the potential for non-trivial intakes and consequent internal doses.

External dose monitoring was part of the personnel protective practice from the early days at
Mound, starting with the first operational process, polonium neutron source preparation. External
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dose monitoring continued throughout Mound’s operational history. Records of radiation
exposures from personnel dosimeters are available from the beginning of operations, and for all
years of the proposed class time period. Mound facilities and soil are unlikely to have
contributed significantly to the ambient environmental dose. The ambient environmental dose
would be accounted for in, and bounded from, the occupational monitoring data for personnel.

The health endangerment determination is governed by EEOICPA and 42 C.F.R. § 83.13(c)(3)
and § 83.14(b). Pursuant to these requirements, if it is not feasible to estimate with sufficient
accuracy radiation doses for members of the class, then NIOSH must determine that there is a
reasonable likelihood that such radiation doses may have endangered the health of members of
the class. The regulations require NIOSH to assume that any duration of unprotected exposure
may have endangered the health of members of a class when it has been established that the class
may have been exposed to radiation during a discrete incident likely to have involved levels of
exposure similarly high to those occurring during nuclear criticality incidents. If the occurrence
of such an exceptionally high-level exposure has not been established, then NIOSH is required to
specify that health was endangered for those workers who were employed for a number of work
days aggregating at least 250 work days within the parameters established for the class or in
combination with work days within the parameters established for one or more other classes of
employees in the SEC. NIOSH has determined that members of the class were not exposed to
radiation during a discrete incident likely to have involved levels of exposure similarly high to
those occurring during nuclear criticality incidents. However, the evidence NIOSH reviewed
indicates that some workers in the class may have accumulated chronic radiation exposures
through intakes of radionuclides. In summary, NIOSH determined that it is not feasible to
estimate with sufficient accuracy the radiation dose and that the health of the proposed class of
employees may have been endangered.

Although NIOSH found that it is not possible to completely reconstruct radiation doses for the
workers in the proposed class, NIOSH determined that it is possible to reconstruct certain
internal dose, all external dose, and occupational medical dose. NIOSH intends to use any
available, reliable data that may be included in an individual’s file (and that can be interpreted
using existing NIOSH dose reconstruction processes or procedures) to support a partial dose
reconstruction for non-presumptive cancers and/or cases that have less than 250 work days of
employment.

NIOSH is continuing to investigate whether it is feasible to estimate dose for workers from the
1990s through 2006, who were included in the petition by the petitioners.

After consideration of the NIOSH presentation, the Board voted to advise the Secretary to add
the class. The Board vote was 11-0, with one member recused due to conflict of interest. The
Board letter to the Secretary, received on February 1, 2008, is Tab E. The transcript of the Board
discussion is Tab F.

The petitioner may seek an administrative review of certain HHS decisions, either a class denial
or a 250-workday health endangerment requirement, as specified in the HHS SEC procedures
(42 CFR. § 83.18(a), Tab B).
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RECOMMENDATIONS

Based upon the foregoing, the Director of NIOSH and the Director of CDC recommend that the
Secretary approve and sign the attached designation to add to the SEC certain employees from
;, the Mound Plant.

MAR - 3 2008

pprove Disapproved : Date

"' ¢

Jo oward, M.D.

7 Attachments:

Tab A - Designation of a Class of Employees from Mound
Tab B - 42 C.FR. pt. 83

Tab C — Mound SEC Petition

Tab D — NIOSH SEC Petition Evaluation Report, SEC-00090
Tab E - Board Recommendation Letter to Secretary Leavitt
Tab F — Transcripts of relevant Board discussions
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THE SECRETARY OF HEALTH AND HUMAN SERVICES
WASHINGTON, D.C. 20201

MAR - 3 2008

The Honorable Harry Reid
Majority Leader '
United States Senate
Washington, D.C. 20510

Dear Senator Reid:

Pursuant to the Energy Erﬁployees Occupational Illness Compensation Program Act of
2000 (EEOICPA) and 42 C.F.R. pt. 83, a petition was filed on behalf of workers from the Mound
Plant near Dayton, Ohio, to be added to the Special Exposure Cohort (SEC).

The Centers for Disease Control and Prevention’s (CDC) National Institute for
Occupational Safety and Health (NIOSH) evaluated the petition and presented its findings to the
Advisory Board on Radiation and Worker Health (Board) on January 8, 2008. The Board

+ considered the petition, and on February 1, 2008, 1 received the Board’s recommendation
concerning this petition. I have also received the deliberations, findings, and recommendations
of the Director of NIOSH and the Director of CDC. I have designated the following class for
addition to the SEC:

Employees of the Department of Energy (DOE), its predecessor agencies, and
DOE contractors or subcontractors who worked in any areas at the Mound Plant
site from October 1, 1949, through February 28, 1959, for a number of work days
aggregating at least 250 work days or in combination with work days within the
parameters established for one or more other classes of employees in the Special
Exposure Cohort.

The criteria and findings upon which this designation is based are provided in the enclosed
report. '

Please call me if you have any further questions regarding this matter.

Sincerely,

Michael O. Leavitt

Enclosure




THE SECRETARY OF HEALTH AND HUMAN SERVICES
WASHINGTON, D.C. 20201

MAR - 3 2008

The Honorable Mitch McConnell
Minority Leader

United States Senate
Washington, D.C. 20510

Dear Senator McConnell:

Pursuant to the Energy Employees Occupational Illness Compensation Program Act of
2000 (EEOICPA) and 42 C.F.R. pt. 83, a petition was filed on behalf of workers from the Mound
Plant near Dayton, Ohio, to be added to the Special Exposure Cohort (SEC).

The Centers for Disease Control and Prevention’s (CDC) National Institute for
Occupational Safety and Health (NIOSH) evaluated the petition and presented its findings to the
Advisory Board on Radiation and Worker Health (Board) on January 8, 2008. The Board
considered the petition, and on February 1, 2008, I received the Board’s recommendation
concerning this petition. I have also received the deliberations, findings, and recommendations
of the Director of NIOSH and the Director of CDC. I have designated the following class for
addition to the SEC:

Employees of the Department of Energy (DOE), its predecessor agencies, and
DOE contractors or subcontractors who worked in any areas at the Mound Plant
site from October 1, 1949, through February 28, 1959, for a number of work days
aggregating at least 250 work days or in combination with work days within the
parameters established for one or more other classes of employees in the Special
Exposure Cohort.

The criteria and findings upon which this designation is based are provided in the enclosed
report.

Please call me if you have any further questions regarding this matter.

Sincerely,

Michael O. Leavitt

Enclosure



THE SECRETARY OF HEALTH AND HUMAN SERVICES
WASHINGTON, 0.C. 20201

MAR - 3 2008

The Honorable Nancy Pelosi
Speaker of the House of Representatives
Washington, D.C. 20515

Dear Madam Speaker:

Pursuant to the Energy Employees Occupational Illness Compensation Program Act of
2000 (EEOICPA) anid 42 C.F.R. pt. 83, a petition was filed on behalf of workers from the Mound
Plant near Dayton, Ohio, to be added to the Special Exposure Cohort (SEC).

The Centers for Disease Control and Prevention’s (CDC) National Institute for
Occupational Safety and Health (NIOSH) evaluated the petition and presented its findings to the
Advisory Board on Radiation and Worker Health (Board) on January 8, 2008. The Board
considered the petition, and on February 1, 2008, I received the Board’s recommendation
concerning this petition. [ have also received the deliberations, findings, and recommendations
of the Director of NIOSH and the Director of CDC. I have designated the following class for
addition to the SEC:

Employees of the Department of Energy (DOE), its predecessor agencies, and
DOE contractors or subcontractors who worked in any areas at the Mound Plant
site from October 1, 1949, through February 28, 1959, for a number of work days
aggregating at least 250 work days or in combination with work days within the
parameters established for one or more other classes of employees in the Special
Exposure Cohort.

The criteria and findings upon which this designation is based are provided in the enclosed
report.

Please call me if you have any further questions regarding this matter.

Sincerely,

MicRael O. Leavitt

Enclosure




THE SECRETARY OF HEALTH AND HUMAN SERVICES
WASHINGTON, D.C. 20201

MAR - 3 2008

The Honorable John A. Boehner
Minority Leader

United States House of Representatives
Washington, D.C. 20515

Dear Congressman Boehner:

Pursuant to the Energy Employees Occupational lllness Compensation Program Act of
2000 (EEOICPA) and 42 C.F.R. pt. 83, a petition was filed on behalf of workers from the Mound
Plant near Dayton, Ohio, to be added to the Special Exposure Cohort (SEC).

The Centers for Disease Control and Prevention’s (CDC) National Institute for
Occupational Safety and Health (NIOSH) evaluated the petition and presented its findings to the
Advisory Board on Radiation and Worker Health (Board) on January 8, 2008. The Board
considered the petition, and on February 1, 2008, I received the Board’s recommendation
concerning this petition. I have also received the deliberations, findings, and recommendations
of the Director of NIOSH and the Director of CDC. I have designated the following class for

-addition to the SEC:

Employees of the Department of Energy (DOE), its predecessor agencies, and
DOE contractors or subcontractors who worked in any areas at the Mound Plant
site from October 1, 1949, through February 28, 1959, for a number of work days
aggregating at least 250 work days or in combination with work days within the

parameters established for one or more other classes of employees in the Special
Exposure Cohort.

The criteria and findings upon which this designation is based are provided in the enclosed
report.

Please call me if you have any further questions regarding this matter.

Sincerely, -

Michael O. Leavitt

Enclosure
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HHS Designation of Additional Members of the

Special Exposure Cohort
under the _
Energy Employees Occupational Illness Compensation Program Act of 2000

Designating a Class of Employees from

Mound Plant
Miamisburg, Ohio

HHS Special Exposure Cohort Designation:
Mound Plant




- L Designation

I, Michael O. Leavitt, Secretary of Health and Human Services (Secretary), designate
the class of employees defined in Section II of this report for addition to the Special
Exposure Cohort (SEC), as authorized under the Energy Employees Occupational
Illness Compensation Program Act of 2000 (E A), 42 US.C. § 7384q.

MAR - 3 2008

; \
Date " Michael O. Leavitt

II.  Employee Class Definition

Employees of the Department of Energy (DOE), its predecessor agencies,
and DOE contractors or subcontractors who worked in any areas at the
Mound Plant site from October 1, 1949, through February 28, 1959, for a
number of work days aggregating at least 250 work days or in )
combination with work days within the parameters established for one or
more other classes of employees in the Special Exposure Cohort.

III.  Designation Criteria and Recommendations

Pursuant to 42 U.S.C. § 7384q, for the class defined in Section II of this report, the
Secretary has determined, and the Advisory Board on Radiation and Worker Health
(Board) has recommended, that
(1) it is not feasible to estimate with sufficient accuracy the radiation dose that the
class received; and
(2) there is a reasonable likelihood that such radiation dose may have endangered
the health of members of the class.

The SEC final rule states in 42 C.F.R. § 83.13(c)(1) that it is feasible in two situations
to estimate the radiation dose that the class received with sufficient accuracy. First,
the rule states that radiation doses may be estimated with sufficient accuracy if
NIOSH has established that it has access to sufficient information to estimate the
maximum radiation dose for every type of cancer for which radiation doses are
reconstructed that could have been incurred under plausible circumstances by any
member of the class. Alternatively, radiation doses may be estimated with sufficient
accuracy if NIOSH has established that it has access to sufficient information to
estimate the radiation doses of members of the class more precisely than a maximum
dose estimate.

The Board, pursuant to 42 U.S.C. § 7384q, advised the Secretary to designate the
class as an addition to the SEC in a letter received by the Secretary on February 1,
2008.

HHS Special Exposure Cohort Designation:
Mound Plant



IV.  Designation Findings

Feasibility of Estimating Radiation Doses with Sufficient Accuracy

The Secretary established the feasibility determination for the class of employees
covered by this report based upon the findings summarized below.

(1) Mound separated radium-226, actinium-227, and thorium-228 from K-65 residues
and from irradiated radium. NIOSH has access to a limited number of bioassay
results for these radionuclides; however, the results are not definitive.

(2) While it is likely that the bioassay results that NIOSH has relate to the workers
directly involved in the separation operation, the fraction of these workers that
was sampled for the bioassays is unknown. For the time period of the designated
class, NIOSH determined that internal doses from these radionuclides cannot be
determined with sufficient accuracy.

(3) There is strong evidence that airborne contamination was produced by the
separation process. The limited number of individuals for whom radium-226,
actinium-227, and thorium-228 bioassay results are available suggests that the
larger population was not monitored for potential intakes. The reported airborne
contamination concentrations are relatively high in some cases, suggesting the
potential for non-trivial intakes and consequent internal doses.

(4) Pursuant to 42 C.F.R. § 83.13(c)(1), NIOSH determined that there is insufficient
information to either: (1) estimate the maximum radiation dose, for every type of
cancer for which radiation doses are reconstructed, that could have been incurred
under plausible circumstances by any member of the class; or (2) estimate the
radiation doses of members of the class more precisely than a maximum dose
estimate.

(5) The Board concurred with the NIOSH evaluation and recommended the proposed
class for addition to the SEC.

(6) Although NIOSH found that it is not possible to completely reconstruct radiation
doses for these employees, NIOSH can bound the internal doses arising from
exposure to polonium, tritium, plutonium, radon, protactinium, Th-230, Th-232,
uranium, and stable metal tritides using the scenarios. NIOSH determined that it
is also possible to reconstruct occupational medical dose and all external dose.
Therefore, individuals with non-presumptive cancers may be considered for
partial dose reconstructions.

Heallh. Endangerment

HHS Special Exposure Cohort Designation:
Mound Plant




The Secretary established the health endangerment de'termination for the class of
employees covered by this report based upon the findings summarized below.

(1) Pursuant to 42 C.F.R. § 83.13(c)(3), NIOSH established that there is a reasonable
likelihood that such radiation doses may have endangered the health of members
of the class. Pursuant to 42 C.F.R. § 83.13(c)(3)(ii), NIOSH specified a minimum
duration of employment to satisfy this health endangerment criterion as “having
been employed for a number of work days aggregating at least 250 work days
within the parameters established for this class or in combination with work days
within the parameters (excluding aggregate work day requirements) established
for one or more other classes of employees in the Cohort.”

(2) NIOSH did not identify any evidence from the petitioners or from other resources
that would establish that the class was exposed to radiation during a discrete
incident likely to have involved exceptionally high-level exposures, such as a
nuclear criticality incident, as defined under 42 C.F.R. § 83.13(c)(3)(1).

(3) The Board concurred with NIOSH’s finding that the health of the class may have
been endangered and defined the class according to the 250-workday requirement
specified under 42 C.F.R. § 83.13(c)(3)(11). '

V.  Effect and Effective Date of Designation

The Secretary submits this report on the designation of one additional class to the
SEC for review by Congress, pursuant to 42 U.S.C. §§ 7384/(14)(C)(ii) and
7384q(c)(2)(A), as amended by the Ronald W. Reagan National Defense
Authorization Act for Fiscal Year 2005, Pub. L. No. 108-375 (codified as amended in
scattered sections of 42 U.S.C.). Pursuant to 42 U.S.C. § 7384/(14)(C)(11), as
amended by the Ronald W. Reagan National Defense Authorization Act for Fiscal
Year 2005, Pub. L. No. 108-375 (codified as amended in scattered sections of 42
U.S.C.), the designation in this report will become effective 30 days after the date of
this report’s submission to Congress “unless Congress otherwise provides.”

VI. Administrative Review of Designation

The health endangerment determination of the designation provided in this report
may be subject to an administrative review within HHS, pursuant to 42 C.F.R. §
83.18(a). On the basis of such a review, if the Secretary decides to expand the class
of employees covered by this designation, the Secretary would transmit a
supplementary report to Congress providing the expanded employee class definition
and the criteria and findings on which the decision was based.

HHS Special Exposure Cohort Designation:
Mound Plant
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Special Exposure Cohort Petition U.S. Department of Heatth and Human Services
under the Energy Employees Occupational Centers for Dissase Control and Prevention
liiness Compensation Act National institute for Ocoupationat Safety and Health

OMB Number. 0920-0639 Expires: 05/31/2007
Special Exposure Cohort Petition — Form B _Page 107

Use of this form and disclosure of Soclal Sacurity Number are voluntary. Fallure to use this form or disclose
this number will not result in the denlal of any right, benefit, or privilege to which you may be entitied.

General Instructions on Completing this Form (complete 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 parts appropriate to you. {f there is more
than one petitioner, then each petitioner shouki complete those sections of parts A — C of the form that apply
to them. Additional copies of the first two pages of this form are provided at the end of the form for this pur-
pose. A maximum of three petitioners is 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.

If you have questions about the use of this form, please call the following NIOSH toll-free phone number and
request to speak to someone in the Office of Compensation Analysis and Support about an SEC petition:
1-800-356-4874,

Q A Labor Organization, StartatD on Page3

i you %An Energy Employee (current ér former), StartatC on Page 2
are: Q A Survivor (of a former Energy Employee), StartatB on Page2
O A Representative (of a cumrent or former Energy Employee), StartatA on Page 1

Represerntative Information — Ccmplete Section A if you are authorized by an Employee ¢r

Survivor(s) to petition on behalf of a class.

A1 Are you a contact person for an organization? O Yes (Goto A.2) Q No (Goto A.3)
A2 Organization Information:

Name of Orgaﬁizaﬁon

Position of Contact 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 Numben( ]
A6 Emall Addresa:

A.7 O Check the box at left to indicate you have attached to the back of this form written authorization to
petition by the survivor(s) or employee(s) indicated in Parts B or C of this form. An authorization

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

N\ -~

Name or Social Security Number of First Petitioner:

VETITen Rovoad) mlu\m | =
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Special Exposure Cohort Petition U S. Department of Health and Human Services
under the Energy Employees Occupational Centers for Diseass Control and Prevention
liinesa Compensation Aq Naﬂonal Ingtitute for Occupational Safety and Health
. ‘ 1 OMB Number: 0920-0839 Expires: 05/31/2007
Special Exposure Cohort Petition — Foj ‘ _ . Paga20f7
Survivor Information — Complete Section Bl if yoh‘are a Survuvor or representing a Survivor.
B.1  Name of Su:rvivor: }
Mr./MrsJMs First Name Middle Initial Last Name
B2  Soclal Security Number of Survwor '
8.3  Address of Survivor:
Street Apt# P.O.Box |
City Stat Zip Code
B4 Telephone Number of Survivor: | [ ¥
B.5 Email Address of Survivor: - ,
B.6  Relationship to Employoe: O Spouse O SonDaughter  Q Parent .
0 Grandparem:“ - Grandchild -
Go to Part .
DIO 1T O . O O [) O O ale. O O
C.1  Name of Employee: -
Mr./Mrs/Ms, _First Name " Middle Inital “Last Name —
- . - o . 'b
C.2 Former Name of Employee (e.g., maiden name/legal name changelomer) .
Mr./Mrs/Ms, _First Name _ Middle Initial _ Last Name
C3 Soclal Security Number of Emplpyee: .
C4  Address of Employes (if living): ]
Street” | Apt# P.O. Box
City '_4. Stat Zip Code :
C.5 Telephone Number of Employee: ¢ ..
C6 Email Address of Employee: I
C.7 Employment information Related to Petition: —
C.7a Employee Number (if known): \ :
N P N
C.7b Dates of Employment: sar| _ \q6$ End _ 2904
C.7c Employer Name: , _ONSAN) MostND, EG 76 )CT ex .
C.7d Work Site Location: _TOUND[1AR s:mf WAMS Buk6, O !
C.7e Supervisor's Name: ' .
| Go to Part E.
E . [ VR - -
Name or Social Security Number of First PBetitioner. .
&\I‘“ﬁ \ /Ib//.OU 7
!l
il !
|
il




Special Exposure Cohort Petition U.S. Department of Healtn and Human Services
under the Energy Empioyees Occupational Centers for Disease Control and Prevention
lliness Compensation Act National Institute for Occupational Safety and Health

OMB Number: 08200839 Expires: 05/31/2007
Special Exposure Cohort Petition - Form B _ Page 3of 7

Labor Organization Information — Complete Section D ONLY if you are a labor organization.

D.1  Labor Organization Information:

Name of Organization N ﬂ
Paosition of Contact Person

D2 Name of Petition Representative:

D.3  Address of Petition Representative:

Street Apt # P.0O. Box

City State Zip Code
D4 Telephone Number of Petition Representative: )
D.S Emall Addreas of Petition Representative:
D.6  Period during which labor organization represented empioyees covered by this petition

(please attach dacumentation): Start End —
D.7 identity of other labor organizations that may represent or have represented thie class of
employees (if known):
Go to Part E.
”

Name or Social Security Number of First Petitioner:




| Special Exposure Cohort Petition S. Departmem of Health and Human Services
under the Energy Employeas Occupational Centers for Dissase Contral and Prevention
lliness Compensation Act National Ingtitute for Occupational Safety and Health
: OMB Number: 0920-0639 Expires: 05/310007
Special Exposure Cohort Petition — Form B Page 4 of 7
Proposed Definition of Employee Class Covered b‘y Petition — Complete Section E.
Name of DOE or AWE Facility: Oy - ) i e (0
E.2 Locations at the Facility relevant|to this petition: _ ‘
P\\J\%\&\k{)l NGS AN BTN LR Sy ARENS (A guitir (R T
ﬁ((\u ™~ &,m,&.( |
E3 Listjob titles and/or job duties of employees incldded in the class. In addition, you can list by
name any individuals other than petitioners identified on this form who you belleve should be
included in thia class: ) _
AL Qﬂ\am‘a_fa NGOG SudRawey AND CLER ICAL AT THE  Tiound
Vigase” \‘
E4 'Employment Dates relevant to this petition: L
Starﬂ’é“ barv\ 6 5 Hﬁq ‘End g&ff PRESEN‘I/
Start End
Start _" | End |
E.5 Isthe petitk;h based on one or more mnonitonad;. unrecorded, or inadequately monitored or
recorded exposure incidents?: Yes Q No
K yes, provide the date(s) of the i cndent(a) and a q':ompleto descriptlon (attach addmonal pages
T)-),A " necessary) ~ ‘
,,}.“ QN WTWRE OF \IOHNZARD WNATRATE G -
/\\\ ,\U ConRoue W\.ﬂmﬂ\m, OF WORKERS Witout REGARD 10 Bmisvee hog.x:\’
UM/ e occummu’ AND CRY 1. RRRRONG W St A PATTERS) (FONE.
Qe ¢ RAohTWEL] Corrmpnmed rklmtd 1N Rol -
N0 SPien T, ‘
/Y mmms LsRklG W [ Won - CoNRiauad AQSIS WikRE  FRombED
X M@ WIoWTR NG

Go'to PartF.

‘.1

Name or Social Secumy Number of First Petmoner

Petition Q@lplﬁ} o ]K, {,\L\, i

f




Special Expasure Cohort Petition U.S. Dgpartment of Health and Human Services

under the Energy Employees Occupational - Centers for Dissase Contro! and Prevention
liness Compensatian Act National institute for Occupational Safety and Health
‘. OMB Nuniber: 0920-0639 Expires: 05/31/2607

Special Exposure Cohort Petitionh — Form B Page Sof T

Basis for Proposing that Records and information are Inadequate for Individual Dose ~-

Complete Section F.

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

F.4 ® have attached either decuments or statements provided by affidavit that Indicate that
diation exposures and radlation doses potentially incurred by members of the proposed class,
that relate to thig petition, were not monilored, either through personal monitoring or through area
monHoring.

(Attach documents and/or affidavite to the back af the petition form.)

Describe as completely as possible, to the extent it might be unctear, how the attached
documentation and/or affidavit(s) indicate that potentral radiation exposures were not monitared,

MM&MM% vmw mmww

{QWe have attached either documents or statements provided by affidavit that mdk:ate mat

diation monitoring records for members of the proposed class have been lost, falsified, or
destroyed; or that there is no information regarding monitoring, source, saurce term, or process
from the gite where the employees worked. : L '

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

Describe as completely as possible, to the extent it might be unciear, how the attached
docymentation and/or affidavit(s} indicate that radiation monilaring records for mermbers of the
proposed class have been lost, altered illegally, or destroyed.

Fq @/ e 80" Dy Bl’«s( aew Qv st M__JM»_@_SMLM
) e vy OF Tve Onor Tiore g B ks, NR. Vil

Part F is continued on the following page.
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Name or Social Security Number of First Petitioner:
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Special Exposure Cohort Petition . U.S. Department of Health and Human Services
under the Energy Employees Occupational Centers for Disease Control and Prevention
lliness Compensation Act . National Institute for Occupational Safety and Heaith

. : ' ‘OMB Number: 0920-0639 Expires: 05/31/2007
Special Exposure Cohort Petition — Form B | Page 6 of 7
|

F.3 QO IMWe have attached a report from p health physicist or other individual with expertise in
radiation dose reconstruction docimenting 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 limitgtions 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 pgtition form.)

F.4 0O 1We have attached a scientific or ftechnical report, ussued by a government agency of the
Executive Branch of Government r the General Accounting Office, the Nuclear Regulatory
Commission, or the Defense Nuclpar Facilities Safety Board, or published in a peer-reviewed
joumal, that identifies dosimetry and related information that are unavailable (due to either a lack
of monitoring or the destruction orfloss of records) for estimating the radiation doses of

employees covered by the petition. \
(Attach report to the back of the petition form.)
Go to Part G.
Signature of Person(s) Submitting this Petmon — Clomptete Section G.
All Petitioners should sign and date the petition. A maximum of three persons may sign the petition.
- ' | 2 O /
Slsl manumc Y U , D )
Signature . : ‘ N Date
- Signature . : o Date :
Notice: Any person who knowmgly m kes any false statement, misrepresentation, conceaiment of
‘ tact or any other act of fratd t9 obtain compensation as provided under EEQICPA or who
imowingly accepts compensation to which that person is not entitled is subject to civil or
administrative remedies as welll as felony criminal prosecution and may, under appropriate
criminal provisions, be punished by a fine or imprisonment or bath. | affirm that the information
provided on this form is accurate and true. ‘
Send this fom to: SEC Petition
Office of Compensation Analysls iand Support
NIOSH

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

If there are additional petitioners, they myst complete the iAppendix Forms for additional petitioners.
The Appendix forms are located at the end of this document.

{

feticie Qotsed [0 7helznt

Name or Sociat Security Number of First Petitioner:




Speclal Exposure Cohort Petition U.S. Department of Heatth and Human Services

under the Energy Employees Occupational . Centers for Dissase Controf and Prevention
lihess Compensation Act . National Institste for Occupational Safety and Heatth

OMB Number: 0920-0839 Expires: 05/31/2007
Speclal Exposure Cohort Petition — Form B PageTof7

Public Burden Statement

Public reporting burden for this collection of information is estimated to average 300 minutes per response,
including time for reviewing instructions, gatherning 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 provided in these instructions.
Persons are not required to respond to the information collected on this form unless it dispiays a currently
valid OMB 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 lliness Compensation Program Act (42 U.S.C. §§ 7384-7385)
(EEQICPA) authorizes the President to designate additional classes of employees to be included in the
Special Exposure Cohort (SEC). EEOICPA authorizes HHS to implement its responsibilities with the
assistance of the National Institute for Occupational Safety (NIOSH), an {nstitute 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 EEQICPA Program Records.
HHS/COCMNIOSH." These records are treated in a confidential manner, uniess otherwise compelled by law.
Disclosures that NIOSH may need to make for the processing of your petition or other purposas 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; (¢) 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 B) is voluntary but your pravision 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.

Yeiflonl Ronse 7\

Name or Social Security Number of First Petitioner:




- May 15, 2007 . .

U. S. Departinent of Labor .
Final Adjudi¢ation Branch : | !
1001 Iakemde Avenue, Suite 390 i
Cleveland, OH 44114
. , . , Re:

QObjection to NIOSH Dose Reconstruction Methodology
U.S.C 7384n (b) |
1 am appealing the Denial of my claim based on the following reason(s): ‘
A. Causation of my documented Cancers: Current research does not eliminate '
Hodgkin’s Lymphoma and Basal Gell Carcinomia from causation by the exposure factors that
~ were prevalent at the Mound Plant Site. (NIOSH - tSanford Cohen Audit of Mound)
B. Monitoring and Health Records of Mound Lab Plant Employees:
1. Monitoring of potentially radicactive materials and Mound Platit Employees was donein a
haphazard way, with changing criteria almost daily, Monitoring of personnel via dosinieter,
urinalysis, etc. was even more spotadic and-eventually administratively denied to all except those
employees chosen by ‘Rad Contro]”. In place Administrative Controls prohibited the collectlon
of Radiological data for most all ¥ ound employees.
2. Mound Plant Employee Health Records are not available, These records were removed
from the Mound Plant site in 2005{and buried in thé Los Alamos N.M. desert without the
knowledge atid penmission of the Dept. of Labor (Energy Compensanon Program) dueto . ST
_ radioactive contamination.
. 3. Mound Plant Em loyee Heal Records were removed from their storage 51te at Mound and .
keptin Buxldmg;61 prior to their shipment to the dc&crt site.. ] was the Supervisor over the crews -
that were involved with the removal and shipment of these records (materials). These matena]s
sat in Building 61 for a period of time prior to their *sl:upment to Nevada.

I'am requesting that the U. 8. Department of Labor place the-Mound Plant Site in the
Special Exposute Cohort Status; s¢ that Mound workers who were exposed fo radiation have the
opportumty that has been given to ther nuclear and radioactive plant workers to receive:
assistance and compensation benefits. I will be submitting a Petition for Special Fxposure
Cohort Status with the U.S. Dept. of Health and Humnan Services.

Smcerely,

—
3
I

"
%

Ce: SenatOrs George Voinovich and Sherrod Brown and Representative David Hobson
Copy, submitted to U.S. Dept. of Labor at E EOICPA Hearing on May 15, 2007
File

¢




Report says iil
Mound workers
treated unfairly

An independent auditor faults the site
profile being used to evaluate and often
reject compensation claims.

By Tom Beyerlein
Staft Wriver

A newly released inde-
pendent, andiior’s report
punches holes in the
sayrce document that the
federal governiment has
been using Lo evaluate —
and, in most cases, reject
— compensation claims
rom cancer-stricken for-
mer workers 4 the Miam-
isburg Mound Plant.

“The audit hy contractor
Sanford Cohen and Asso-
ciates offers a stinging cni-
tique of Mad's program
for monitoring workers
for radioactive exposures
over the vears. And it sug-
gests that poor monitoring
and recard-keeping could
make it impussible for the
government to accurate-
Iy assess the daims of sick
VMioungd workers seeking
fedeval compensation.

Sanford Cohen audited
& fecimical “site profile”
used by federal officials as
the basis for determining
whether worker ilinesses
were caused by workplace
expasures,

The Nationa] Institute
for Occupational Safety
anvd Health has used the
profile.tu process 88 per-
cent of the claims filed by
Mound warkers — 70 per-
cent of which have been
rejected (or compensation,

NIOSH wall have to

reapen those claims il
the site proftle ultimate-
lv is revisad by the federal
Aavisory Bowed on Radis-
tion and Worker Heaith,
said NIOSH spokeswoman
Amandas Hamey.

if the government deter-

tifically reconstruct worlker
exposures, Mound could
qualify for “special cxpo-
sure cohort” status that
would allaw sick warkers
0 automaticaliy receive
lump-sum payments and
medical benefits if they
have certain cancers,
Atomic workers who don't
have the status can spend
years fighting an uphill bat.
tle to prove their ilinesses
were causad by ou-the-job
toxic exposures.

Workers at the pre-
Mound Dayton Project,
run by Monsanta Chemi-
cal Co., are cJose to being
approved for the special
status after a simyilar sudit
found it wasn't possible
10 accurately recanstruct
their doses.

To date, the Labor
Department has paid 197
of 1,465 claims filed by 718
Mound warkers with the
Energy Employees Occu-
pational lliness Compensa-
tion Act.

One problem painted
out in the audit: Support
staff — including adminis-
rative, maintenance, seci-
rity and janitorial work-
ers — were unknowingiy
expasad to the same haz-
ards as radiauon worlers,
but not monitored.

“IL is not clear,” the
audit said, “how dose
estimation would he per-
formed for maintenance
and support workers ...
whose actual jobs could
have led tn exposures com-
parahle Lo radiation work-
ers.”

»rhaudits Wovkers
likely exposed to

1
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June 7,2007

Mr. Larry Elliott

Director, Office of Compensation Safety and Health
4676 Columbia Parkway, MS C46

Cincinnati, Ohio 45226

Dear Mr. Elliott:
Subject:  Special Exposure Cohort Petition

Please find enclosed my petition along with former employees, petitioner #2 _and
petitioner #3 designate a class of employees of the Mound Plant in
Miamisburg, Ohio to be included in the Special Exposure Cohort (SEC) under the EEOICPA of
2000. The period of activities covered by this is 1943 to 1970.

The work at Mound was performed in one of the earliest environments where nuclear materials
were processed, with exposure controls that, although normal at that time, would be deemed
unsuitable by today’s standards. Very limited, if any monitoring and exposure data are available
for the time period involved, and there are significant uncertainties regarding the monitoring
techniques in place at that time. It is likely that radiation and chemical exposure doses during
this period could have endangered the health of members of this class of employees and it is not
feasible to estimate exposures with reasonable accuracy.

1 appreciate your efforts to assist the former employees and their surviors through the
SEC process.

Thank You

Sincerely,

—_ i - "/]

1/ ri o

v
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Special Exposure Cohort Patition
under the Energy Employees Occupational
liness Gompenisation Act

Special Exposure Cohort Petition — Form

U.8. Department of Health and Human Services
. Centers for Disease Control and Prevention
National ln,s_titute' for Occupational Safety and Health‘
AB Nurnber: 0920-0639 Expires; 05/31/2007
Page 1 of 7

General lnstructlons on Comp!etmg thcs F

Except for signatures, please PRINT all mfonJ

Please read each of Parts A — G in this form
than_one petitiofier, then each petitioner shou
to them. Additional copies of the first two pag
pose.. A maximum:of three petitioners Is alloy

If you.need more space to provide additional
-] the form and attach the completed continuatig
if you have questions about the use of this forrs

request to speak to someone in the Office of
1< 800~356-4674

nation clearly and neatly on the form,

orm (complele insfructions are available ina separate packet)
and complete the iparts appropriate to-you. If there is‘more -

Id complete those sections of parts A~ C of the form that apply
es.of this form are provided at'the end of the form for this pur-
ved. . ‘
dformation, use th

@ continuation page provided at the end of
n page(s) to Form : :

B. 5 o
following NIOSH toll-free phone number and |
lysis and Support about an SEC petition:

, Please call the
Compensation Ana

Q A Labor Orgamzatlon _ ,‘ StartatD. on Page 3
i your : An EnergyEmployee (cgrre‘nt or former); . Start atVC :o‘n Pége~2
are! | S('PA Survivor (of a former E_'ner'gy Employee), StartatB  on Page2
‘ b"f_jrA'Reprgséniative (of & current|or former;Energy f;mployee'), _ S_tart at‘Aw _on Pagg 1
. . BEHUG v iy e & a % 5H
| A1 Are y’éu_ a contact person for an organization? Q 'Yie;s (Go 6 A2) ééfN‘o (Go to A3)

petition by the survivor(s) or emptc

+ A2 QOrganization Information; . i
Name of Orgaﬁizaﬁon
Position of Contact Person
A3 Nameof Petitipn Representative:
Mr/irsJMs. _Eirst Name Middie Inftial Last Name
A4 Address:
Street j Apt# PO Box
. |
City ' State Zip Code
A5  Telephone Number: ) '
A6 Email Address: . _
A7 O Check the box at left to Indicate you have attached to the back of this fotm written authorization to

yee(s) Indicated In Parts B or C of this form. An authorization

Name or Social Security Number of First Patit




Spacial Exposure Cohort Petition U.S. Department of Health and Human S'ervlc'é's’
under the Energy Employees Occupational Centers lor D sease Control and Prevention
litness Compensation Act X National Institute for Occupat’onal Satety and Health

OMB Number 0920-0838 Explres: 05/31/2007

Splal Exposure Cohort Peﬂtlon -— Form B )
B c; s Survnvor Inf‘" rmaﬁoﬁ —a-ﬁoinplefe Seé‘fitéf “mﬁ'?fe

B.1 Name_of Survivnr:

Mr./Mrs./Ms. First Name Middle Initial o Last Name
B.2  Social Security Number of Survivor: !
B.3 Address of Survlvor:

Street : _ - Apt # P.O. Box

)

City ’ State Zip Code

B.4 Telephone Number of Survivur. , ’

B.5 Email Address of Survivor;

B.6  Relationship to Employee: Q Spouse l Son/Daughter Q' Parent
a Grandparent ' Gra‘ndchﬂd o

TR

C.1 NameofEmp!oyee o e 01

Mr/Mrs/Ms. FirstName Middie Initial Last Name
C.2  Former Name of Employee (6.g., maiden name/legal name change/other):

Mr/Mrs/Ms. FirstName 7~ Widdle Initial Cast Name
C.3 :Soctial Security Number of Employee:

C.4  Address of Employee (if living):

esease :
Street ' Apt# - . P.O.Box
City * State Zip Code
C.5 Telephone Number of Employee: | ) /V 14
C.6 Emalil Address of Employee: /\/ l4‘

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

C.7b Datesof Employment: Stat __ 19 S'Z% End (9€3
st

C.7c Employer Name: N ound . .
C.7d Work Site Location: Mia mi s Yuvg @/) 0 45342,
C.7e Supervisor's Name: ke

o G R SRR R o

Go to Part E.

Name or Social Security Number of First Petitioner: _, g




[Speciat Exposure ;Cohort Petition
under the Energy Employees Occupational
liness Compensation Adt

D.2

D.4
D.5
D8

b7

ID.3

Labor Orgamzatfon Informatlon

N
{1.8. Department of Health and Human Services|
: Centers for Disease Control and Prevention
Naftlonal Institute for Occupational Safety and Health

Expires:. 05/31 /2007

OMB Mumber; 0920-0639

Name of Organization

Position of Contact Persen
Name of Petition Representative:

Address of Petition Representative:

Street

Apt# P.O. Box

City Statd

Telephone Number of Petitlon Representative: |

Email Address of Petition Reprasentstive:

Period durlng which labor organization m;ﬁrewn

{please attach documentatron) Start

!dentity of othar labor orgam
employees (if known):

[

Zip Code
3} -

tions that may repuresent or hidve reprasented this class of

ted employeas covered by this petltion
End

Name or Soclal Secrity Number of First Petitioner:

f




rSpo.r;cial Exposure Cohort Petition U.S. Department of Heaith and Human Services)

under the Energy Employees Occupatona Centers for Disease Contiol and Prevent on
Iness Compensation Act -National Institute for Occupational Safety and Heatth
OMB Number: 0920-0639 Expires: 05/31/2007

Specxal Exposure Cohort Petmon — Form B Page 4 of 7
— b o . q Tl

E4  Name of DOE or AWE Fac:hty __|Mound Laboratory A Mlamlsburg, Ohio 1

E.2 Locations at the Facility relevant to this petition:
—|Buildings HH, PP ( Building 38), R, SM, SW, T, and WD/WDA [

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

—All scientific, technical, maintenance, production work forces as well as —
—administrattve and support staff in these same work areas

E.4  Employment Dates relevant to thls petition:
Start _[1943 1 End [1970
Start End
Start ‘ : End

E.5 s the petition based on one or more unmonitored, unrecorded, or inadequately monltored or
recorded exposure incidents?: U Yes a No

If yes, provide the date{s) of the incident(s) and. a complete descrlptlon (aftach addmonal pages
as necessary):

The definition of incident is prcblematic. There is no intention to claim an exposure
incicent comparable to an uncontrolled fission reaction or critlcality incident, only a
claim of iradequately monitored and inacequately protected radiation exposed workers.
This SEC petition is based on the fact that large quantities of several radionuclides
‘Jwere processed without éngineering controls or protection-as would be expected by
today's standards thus representing a real or ratioreally exzpected potential for
significeant risk from occupational erposure to radiation. In addition radiation -
monitoring was not uniform, in thet not all workers were. routinely monitored. Selection
of workers for monitoring was not necessarily based on wWorst case sCenarios, in other
words the exposure data available for subsets of the population may not represent the
highest exposures experienced. This faclility was involved in large part in.extraction of
Polonium 213 for menufacture of stomic weapons .Pu-3e neutron initiators kul was also
involved ir research and develcrmen: activities involving a variety of other
radionuclides inclucding: Ra-226, Ac-227, .Th-228. Th-232, Th-230, Pa-231, and U-233 as
well as extraction and prurification of Ra-226, Ac-227, Th-230 and Pa-231.

The SC&A consultation report on the NIOSH Site Profile does rot inspire confidence in
the claimant's that accurate,. defensible dose _reconstructions are possible.

These comments are al> refercble to section F-1 below as the unmonitored eyposurc
situatiorn at this facility represents a day by day reality aancd not a discrete "incicent”

per se.

Name or Soclal Security Number of First Petitioner: __ ... ... ____.
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Special Exposure Cohort Petition U.S, Department of Health and Human Services
under the-Energy Employees Ocgcupationat } Centers for Disease Control and Prevention
tiness Compensation Act National Institute for Ocgupational Safety and Health

ONB Number: 0920-0639 Expires: 05/31/2007
‘ o 325007

Special Exposure CohortPetJtion —-orm E:

C'omp'lete at teast one of the following entries |in this section by <*heckmg the appropriate box and provndmg
the required information related to the selection. You are not required to complete more than one entry. .

[MVe have attached either documerits or statements provided by affidavit that indicate that
| radiation exposures and radiation dpses potenually Incurred by members of the proposed class,
that relate to this petition, were not menitored, either through personal monitoring or through area

monitoring. ‘
(Attach documents and/or affidavits|to the back of the peﬁtion form.) .

Describe as completely as possible| to the extent it lm;ight be unclear, how the attached.

documentanon and/or affidavit(s) Ingicate that potentia[ radiation exposures were not monitored.

The NICSH site profile aopﬂar= to make many as sumptlon meqardinq eZposure assessmenkt which each
carry with them a degree of uncertainty and potentlal error. Of note are the reported! high
temperiture processing proce&urea involving koth Fluronium, Thorium and Polonium isoincpes. Sven
for those for whom any evposure data is -avallable, it apppars that neither biomonitoring nor
environmentsl monitoring dats ara sufflcismt fou individpal dose characterizaticns without
several assumptions and extrapélations regarding bicavailibility, absorbtion and excretion. In
addition any application ¢f more recent expcsure daat to| older situations is quite likely to
underestimate exposures diven the prgressilve impzovemcntg in engineering controls and changes in
production technologles. In this same vei Wwe balieve that the health physics technologies and
administrative prOFPdur@s nsed for axposur aa%esement.ih the earliest years were neithar ‘
accurate nor conQ1Qtnnt Defiriencies in dose astimations axe axpected and +ob many ascsunptions
and e/trapulatlons are be-n1 made fer S”l?_l&;igminl;c’l' :
T3V ¥ We have attached either documents or statements prowded by affdav't that mdlcate that
radiation momtonng records for members of the propcsed class have been lost, falsified, or
destroyed; or that there Is no information regarding mbmtonng. source, source term, or process

from the site where the employees worked. . o
(Attach documents and/or affidavits fto the back of the petlt ion form.)

Describe as completely as possible, to the extent it mlght be unclear, how the attached
documentation and/or affidavit(s) indicate that radiation monitoring records for members of the
proposed class have been lost, altefed illegally, or des ,troyed

The Mound facnllty reportedly sent 458 boxes of plant} records to Los Alamos in

1993. these records wers found to be contaminated V\‘Ilth radiation and buried at Los
Alamos as a health hazard. One cannot but guess what these records contained.
The most significant fact being that these records were considered a heatth threat
from uptake of radioactive particulate, This does hot speak well for the historical-

hygiene at the facility ;

Part F is contihued on the following page.

Name or Social Security Number of First Petitioner:
i
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F.3 O [/MWe 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 imptementation
guidefines.

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

F.4 O [Me have attached a scientific or technical report, issued by a government agency of the
Executive Branch of Govemment or the General Accounting Office, the Nuclear Reguiatory
.Commission, or the Defense Nuclear Facilities Safety Board, or published In a peer-reviewed
Joumal, that identifies dosimetry and related information that are unavallable {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.

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

AII Pe{mon“'" mlemeet s s ot 1 of three persons may sign the pelmon
- _ L S-235 1-90(//
Signaty Date

) Moy 2K.2007
’ 4 Date
- — Ln -1-Cc7
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 prosecution and may, under appropriate
criminal provisions, be punished by a fine or imprisonment or both. | affirm that the lnformatlon
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 complete the Appendix Forms for additional petitioners.
The Append:x forms are, lowted at t!u cnd of tms document v e

l_-ww—v»!--n b Al pavemmy]

~iy by

Name or Social Security Number of First Petitioner:
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Speclal Exposure Cohort Petition — F

Public Burden S$

tatement

Public reporting burdgén for this wllectio$ of information is é-stimated fo average 300 minutes per res;;onse,

including time for reviewing instructions,
have any comments regarding the burddn
including suggestions for reducing this b
Road, MS-E-11, Atlanta GA, 30333; ATT
address. Completed petitions are to be ¢
Persons are not required to respond to t
valid OMB number.

Ll

In accordance thh the Privacy Act of 19
following:

The Energy Employees Occupational 1lir]
(EEOICPA) authorizes the President to g
Special Exposure Cohort {SEC). EEQIC
assistance of the National Institute for O«
Control and Prevention. Information obta
. fclasses of employees in the SEC will be
Board on Radlatlon and Worker Health 3

Records contammg identifiable informati
Privacy Act, 09- 20-147 "Occupationai Hg
HHS/CDC/NIOSH These records are tr
Disclosures that NIOSH may need t0 ma
below.

NIOSH may need to disclose personal ide

agencies, other government or private e
retrieve records required by NIOSH; (b) i
individuals can provide information to ass
NIOSH,; (d) collaborating researchers, un
{e) Federal, state and local agencies for
Congressional s’(aff member in response

n

' )
Thns notice applres to all forms and inform

with the evaluatlon of an SEC petition.

Use of the NIOSI-.j petition forms (A and
forms is mandatory for the consideration
provide required information may not be

v

Privacy Act Ad

gathering the inforinatlon needed, and completing the form. If you
estimate or any other aspect of this collection of information,

den, send them to CcDC Repor’(s Clearance Officer, 1600 Clifton
N:PRA 0920-0639. Do not send the completed petition form.to this
dubmitted to NIOSH at the address provided in these instructions.

he information collected on this form unless it displays a currently

visement

74, as amended (5U.S.C. § 552a), you are heraby notified of the

ess Compensation Program Act (42 U.S.C. §§ 7384-7385)
esignate additional classes of employees ta be included in the

PA authorizes HHS to implement its responsibilities with the ”
scupational Safety((NIOSH) an Institute of the Centers for Disease
ined by NIOSH in mnnectlon with petitions for including additional
Lused to evaluate the petition and report fi ndmgs to the Adv;sory

nd HHS: .

pn become part of ¢ -an existing NIOSH system of records under the
alth Epldemlologucal Studiés and EEOQICPA Program Records.
pated in a confi deqtlal mannet, unless otherwise compelled by faw.

ke for the processing of your petilion or other purposes are listed

qtifying information to: (a) the Department of Energy, other federat
tities and to private sector-employers to permit these entities to
dentified wltnesseé as designated by NIOSH so that these

ist with the evaluation of SEC petitions; (c) contractors assisting
der certain limited c:rcumstances to conduct further investigations;
aw enforcement purposes and (f) 2 Member of Congress or a

to a verified inquiry.
hational requests that you may receive from NIOSH in connécﬁon
B) is voluntary but your provision of information required by these

of a petition, as specified under 42 CFR Part 83. Petitions that fail to
considered by HHS.

K]
@

Name or Social Security Number of First

Petitioner: ]

i

L

L
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Appendix — Continuation Page.

Special Exposure Cohort Petltlon — Form B

Cohtmuataon Page 2 phy <'>co
s S 2 R IRTANR

TThe folliowing is rough transcript of a history from :
- was hired on at Mounds around the same dayas her sister in 9-25 1956- unu] ]986 30
-{years.’ :sveloped CML and died around Christmas, 2006. They all worked in several
—buildings. A cousin® so worked there and got breast cancer,1 _, said they wore robes,

-{special shoes, caps over hair, various types of gloves, rubber, plastic and cotton, occasionally a

_mask for mixing MOCA. They always wore a picture identification badge but did not always

_|wvear radiation badges. Sometimes you would wear a radiation badge almost all day but usually
only short parts of the day. She would have to shower repeatedly. She worked with Beryllium on

{sevcral occasions including various laboratories and in the early years production of parts.

| They would travel from building to building as they bid for different jobs.

A bldg was administration, B was biclogy, C was cafetetia, D was decontamination a hot bldg.

lots of water that they tried to wash the facility with and conteminated the regiona! aquifer, had

to remove tons of dirt. R building was radioactive and hot. A young man got so exposed to

radiation in the T building that he died in the medical facility. The T building was far

_lunderground. After three years in the T building, sometime in the 1970's), she had to be taken

_|out because of persistent contamination of her hair. She had to wear rubber gloves at home and

couldn't touch or sleep with her husband for about two or three weeks until the radiation eleared

from her right arm. The production arcas appeared spotless, very little dust. The areas in which

metallurgy was done were the dirtiest ateas but these were mostly staffed by men.

The chemical storage areas were some of the most dangerous areas.

—Made heads for the triggers or detonators of A bombs, soldered two little silver spots and took a

microscopic gold wire on the detonators, and test fired these.

She worked with beryllium off and on but did not personally sand, grind or polish such parts.

4She worked quite a bit with an explosive white powder which they would weigh out with

stainless steel spoons.

Some supervisors didn‘t tell workers what they worked with

Workers had blue books and classified red books that told workers what they did

| There were times when i not wearing & badge but her supervisor was

“|Also the men didn't seem to be as careful as the women were, they were braver.

- 3

1
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Anach Lo Form B'if ne necessary

54

Name or Social Security Number of First Petitioner: —[_
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under the Energy Employees Occupational
lliness Compensation Act

Special Exposure Cohort Petition — For

U.S. Department of Health and Human Services

Centers for Disease Control and Prevention
Natlonal Institute for Qccupational Safety and Health

OMB Number. 0920-0839 Expires: 05/31/2007
m B | Appendix — Petitioner 2

Use of this form and disclosure of Social S
t*ns i xmmer will not result in the denial
A s, v mm

it i i

Use th

This appendix form‘\is to be used as neede
parts applicable to h|m or her.

ecur'ty Number are voluntary. Failure to use this form or disclose
of ary riging, Lenofu or prlwlege 10 which ich you may be entitled.
e Izt :! v._ et v s - éﬁ‘m: LIS SRR P W S S

s Appendix for Pétitioner 2.

1. Petitioner 2, or his or her representative, should complete the

Refer to the General Instructions on comp)eLtmg petitioner mformatlon for Pants A B, orC.

If you need mare space {o prov ae aad tion

2] information, use tne contn. at;on page prov.ded at the end of

the form anc atach the comp eted continud

Except for sngnatures please PRINT all infq

tion page s; lo Forin B.

rmation clearly ancll neatly on the form.

@ An Energy Employee (current or forme'r), f Startat C
Ifyou are: |0 A Survivor (ofa former_ Enel]gy Employee), StartatB
|0 A Representalive (of acuridnt or former Encrgy Employee), _ StartatA
) Rey G 0 .lo omple ection:A o’ 2 orized by plovee: ¢
A1 Areyoua contact person for an drganization? O Yes {Goto A2) a No (Goto A3)

A2 Organization Information: 3
"Name of Organization ,

Position of Contaet Person B

A3 _ Name of Petition Representative:
Mr./Mrs.IMs.; Flrst Name Middie Initlel Last Name .

A4  Address:
Street Apt# P.O. Box
City State Zip Code

A5 Telephone Number: )

A6  Email Address:

A7 0 Check the box at left to indicate jyou have attached ﬂko the back of this form written authonzatuon to

petition by the survivor(s) or e
form for th|s purpose Is provlde

J)onee(s) indicated in Parts B or C of this form. An authorization _

It you are representmg a Survavor go

tmg an Emp!oyee go to1Part c.

'
l
|

e

titioner:
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Iiness Compensation Act National Institute for Occupational Safety ang Health

OMB Number: 0920-0838 Expires: 05/31/2007
Speclal Exposure Cohort Petition — Form B , Appendlx - Petmoner 2

tqon = Complete Sectlon B lf you an"e 3 §urvn(10r or representmg a 8urvwor-. ‘

B.1 Name of Survnvor

Mr./Mrs./Ms. First Name Midd’e Initial Last Name
B.2 Social Security Number of Survivor;
B.3 Address of Survivor:

Street Apt# P.O. Box

City State Zip Code
B4 Telephone Number of Survivor: ]
B.5 Emall Address of Survivor:

B.6  Relationship to Employee: O Spouse QO Son/MDaughter [ Parent
Q Grandparent U Grandchid ) .

Go to Part C.

[ w711 oot c1ave ém —..»m >y mtn s
S

Employee Infonnat:on — COmplete Section c:

C.1  Name of Employee:

Mr./Mrs.LM)T First Nameé Middle Initial < Last Name
C2 FormerName of Emplqyge (e.g., malden nameflegal name change/other):

Mr./Mrs./Ms. Firdt Name Middle Initial ‘ Last Name
C3  Social Security Number of Employe I
C4  Address of Employee (f living);. , N

. Street 7 . Apt# — P.O.Box
N X o ) =2

City State . ~ pr Code
C.5 Telephone Number of Employee. , .. _, -
C.86 Email Address of Employee: V4 4
C.7 Employment Information Related to Petition: ,

C.7a Employee Number (if known):

C.7b Dates of Employment: Stat __Sept. fﬁ, /956 End Mq %
C.7c Employer Name; Moy santo e search d orp-

C.7d Work Site Location: Mound P/M‘f —

Mmis hura KJhio I5342,

C.7e¢ Supervisor's Name: _ . . ——

7 7

_ .. SignPart G of the ongmal petmon B

S g renr = vy o -+ Sry M —— e+ : . yr ey aeies

Name or Social Security Number of First Petitioner: ___, - j



|

B Number: 0920-0639

Special Exposure Cohort Petition U.S, Department of Health and Human Services
under the Energy cmployees Oocupational
Niiness Compensation Act :

i Centers for Disease Control and Pravention
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Expires: 05/31/2007
. Appendix - Conbnuahon Page

" Iseveral occasions including various lab

| _iradiation in the T building that he died

The folllowing is rough transcript of
- was hired on at Mounds around
-tyears. Mary developed CML and died
buildings. A cousin also worked
special shoes, caps over hair, various 1)
mask for mixing MOCA. They always
_{wear radiation badges. Sometimes you
_|only short parts of the day. She would

They would travel from building to buj
A bldg was administration, B was bioi
lots of water that they tried to wash th
to remove tons of dirt. R building was

At Lt

i

—underground. After three years in the T

a history from - sisterof?

the same dayas her sister 1 in 9-25 1956~ until 1986, 30
around Christmas, 2006. They all worked in several

therc and got breast cancer.  _ said they wore robes,
ypes of gloves, rubber, plastic and cotton, occasionally a
wore a picture idéntification badge but did not always
would wear a radiation badge almost all day but usually -
have to shower ref)eatedly She worked with Beryllium on
oratories and in the early years production of parts.

Iding as they bid for different jobs.

gy, C was cafeteﬁa, D was decontamination a hot bldg.
facility with and l:ontammated the regional aquifer, had
radioactive and hot. A young man got so exposed to

in the medical faclhty The T building was far

building, sometime in the 1970'), she had to be taken

_iout because of persistent contaminatio
couldn't touch or sleep with her husba

[mlcroscopxc gold wire on the detonato
;She worked with beryllium off and on

.She worked quite a bit with an explosive white powder whlch they would weigh out with

:Istamless steel spoons.
~[Some supervisors didn't tell workers w
| Workers had blue books and classified
“IThere were times when  y was not

of her hair, She had to wear rubber gloves at home and
d for about two o} three weeks until the radlat:on cleared

rs of A bombs, soldered two little silver. spots and took a’
s, and test fired thesc
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red books that told workers what they did
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. . OMB Number: 0920-0639 Expires: 05/31/2007
Special Exposure Cohort Petition — Form B . Appendix — Petitioner 3

TIRRNEN, o ey Y]

=
use.tms form Q% dlsclosew

wh:cmygﬁmaysbe entxtled ,_f'

R S RIS XY
Use of;tluys\_ s CIo%
.akthls.n'umber wnll'ﬁot resultiis
TR LA A R A

7 )
e d&nialiof 3 any rught,;beneﬁ oty
L Y IRETT D AR W 2y “

LRSS 3
Use this Appendlx for Petitioner 3

This appendix form is to be used as needed. Petitioner 3, or his or her representative, should complete the
parts applicable to him or her.

Refer to the General Instructions on cdmpietlng petitioner nformation for Parts A, B, or C.

Hf you need more space 10 provide additional information, use the contintiation page provided at the end of
tne form and arach tne completed cont nsation page(s) to Form B.

Except for signatures, please PRINT all information clearly and neatly on the form.

& An Energy Employee (current or former), StartatC-
If you are: | O A Survivor (of a former Energy Employee), Start ét B
D A Representatlve (of a current ar former Energy Employee) Start at A

O S 3T STk,

on leteASe?tson A if you are authonzed by an- Employee or- 5

Al Are you a contact person {or an oxgamzatlon’? d Yes (Go o A 2) Q No (Goto A3}
A.2  Organization Information:

Name of Organization

Position of Contact 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
A.5  Telephone Number: )

A6 Email Address:

A.7 O Check the box at left to Indicate you have attached to the back of this form written authorization to
petition by the. survivor(s) or employee(s) indicated in Parts B or C of this form. An authorization
form for this purpose is provided.

A aaaeitn

If you are representing a Surwvor go to Part B; if you are representfng an Employee. o fo Part c.

Name or Social Security Number of First Petitioner:




Special Exposure Cohort Petition
under the Energy Employees Qcgupational
lIiness Compensation Act:

B.2
B.3

B.4

B.6

B.5

us.

OMB Number; 0920-0639

Department of Health and Human Servicesl

Canters for D:sease Conlrol 2and Prevention
Natlonal Insttute for Occupat.ona Safety and Hea.th_

Expires: 05/31/2007
___Appendix - Petiticher 3

Mr./Mrs./Ms. ~ First Name OL Middle Initial Last Name
Social Secur!ty Number of Survivor: -

Address of Survivor:

Street . | Apt# P.O. Box
City : State “Zip Code

Telephone Number of Survivor: )

Emall Address of Survivor:

Relatlonship‘to Employee: O Spouse Q -Son/Daughiter Q Parent

I Grandparent

Q. Grandchild

eednrormat
C.1  Name of Employee; ( " —_—
_ Mr./Mrs/Ms. First Name - Middle Initial Last Name
C2 Former Na‘m’& of Employge (e.g., mLiden. name/legal name change/other): '
. ‘ g . i - ) o L .
Mr./Mrs./Ms. . First Name - Midd!é Initial - g o Last Name '
C.3  Soclal Security Number of Employe . " - - a
C4  Address of Employee (if living): — | - o ,
Street I " o, L Apt# P.O. Box
City. ™ ; State v Zip Code
C5 Telephone Number of Employee. (i 11 wwme 00 = o
\
1C6 . Email Address of Employee: ﬂ/ H
{C.7 Employment Information Related to Petition: ] :
C.7a Employee Number (if known): _ o _
C.7b Dates of Employment: Start y _,S_(p End Dan, |, /Qg]
| " lanty h & '
C.7c  Employer Name: Wioh san pSeay C Corp
|
C.7d  Work Site Location: i Wi an ép L\ﬂ-b P . :
o L4 mec bura, Chro LS4
. i , . ' A
C.7e Supertvisor's Name: } :
; , (.
Sign Paft G of the original petition.
Name or Soc_i;l Secucity Number of First Petltioner; -~ - |
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N YV YU, . AR Sty _*,‘

| -[The folllowing is rough transcript of & history from ’
was hired on at Mounds around the same dayas her sister in 9-25 1956~ until 1986, 30

-lyears. . . ., Jeveloped CML and died around Christmas, 2006. They all wrrked in several
butidings. A cousin also worked there and got breast cancer ..., said they wore robes,
special shoes, caps over hair, various types of gloves, rubber, plastic and cotton, occasionally & |
Jmask for mixing MOCA. They aftways wore a picture identification badge but did not always
_{wear radiation badges. Sometimes you would wear a radiation badge almost all day but usually ;
only short perts of the day. She would have to shower repeatedly. She worked with Beryllium on;
“[several occasions including various laboratories and in the carly years production of parts. '
"IThey would trave! from building to building as they bid for different jobs.
A bldg was administration, B was biology, C was caféteria, D was decontamination a hot bidg. |
lots of water that they tried to wash the facility with and contaminated the regional aquifer, had :
to remove tons of dirt. R building was redioactive and hot. A young man got so exposed to l'
radiation in the T bullding that he died in the medical facility. The T building was far !
Junderground. After three years in the T building, sometime in the 1970's), she had to be taken |
% _out because of persistent contamination. of er hair, She had to wear rubber gloves at home and

' _|{couldn’t touch or sleep with .. .. husband for abouttwo or three weeks until the radiation cleared
from her right arm, The production areas appeared spotless, very little dust. The arcas in which
“Imetallurgy was done were the dirtiest ateas but these were mostfy staffed by men.
|The chemical storage areas were some of the most dangerous areas,
Mede heads for the triggers or detonators of A bombs, soldered two little silver spots and took a
<microscopic gold wire on the detonators, and test fired these.
-'She worked with beryitium off and on but did not personally sand, grind or polish such parts.
] -5he worked quite a bit with an explosive white powder which they would weigh out with
stainless steef spoons.
Some supcrvisors didn't tell workers what they worked with
} Workers had blue books and classified red books that told workers what they did
i There were times when ~ _ was not wearing & badge but her supervisor was
' Also the men didn't seem to be as careful as the women were, they were braver. o
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OMB Number: 0920-0639 Expires: 05/31/2007
Speclai Exposure Cohort Petttaon — Fgrm B. :
D.1 Labor Orgamzat:on Infarmation
Name of Oréantzation
Position of Contact Person ]
D.2  Name of Petition Reprasentativg:
D.3  Address of Petition Representative:
Street AptE F.0. Box '
City ' Stat Zip Code
D4 Telephone ﬂumber of Petition Representative: ) -
!
D.5 Email Address of Petition Repregentative: :
D6 Period duﬁn' which Iabor organization repreaentfad employees covered by this peﬁﬂon
: (please attach documentation): Start _ Ed
D.7 Identity of gther labor argani ons that may tepresent or have nepre“se‘nted.thl's class of
employees (!f known) ' ' ' 4 ‘ ‘ !

atitioner; L
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SEC Petition Evaluation Report
Petition SEC-00090

Report Rev #:_ 0 Report Submittal Date: December 19, 2007
Subject Expert(s): Karin Jessen, Tim Adler, James Berger, Don Stewart
Site Expert(s): Elizabeth Brackett
P e on Ad ]

e Petition Under Evaluation

Petltlon # | Petition - Petition B _ - DOE/AWE Facility Name .
. . Type Qualification Date : ' : I

SEC 00090 83.13 August 17,2007 Mound Plant

‘Petitioner Class Definition

All employees who worked in all areas within the boundarles at the Mound Plant from February 1949 -
present.

Proposed Class Definition

All employees of the Department of Energy (DOE), its predecessor agencies, and DOE contractors and
subcontractors, who were monitored or should have been monitored, for internal Ra-Ac-Th exposures while
working in all areas of the Mound site for a number of work days aggregating at least 250 work days from
October 1, 1949 through February 28, 1959, or in combination with work days within the parameters
established for one or more other classes of employees in the SEC.

Related Petition Summary Information

SEC Petition Tracking #(s) | Petition Type DOE/AWE Facility Name . Petition Status
SEC-00091 83.13 Mound Plant Merged with SEC-00090
Related Evaluation Report Information . : ' 5
Report Title . DOE/AWE Facility Name -
None

ORAU Lead Technical Evaluator: Karin Jessen ORAU Review Completed By: Daniel H. Stempfley

Peer Review Completed By: [Signature on file] 12/19/2007

Brant Ulsh Date

SEC Petition Evaluation Reviewed By: [Signature on file] 12/19/2007
Stuart Hinnefeld for J. W. Neton Date

SEC Evaluation Approved By: [Signature on file] 12/20/2007

Larry Elliott . Date
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SEC-00090 12-19-07 ) Mound Plant

Evaluation Report Summary: SEC-00090 Mound Plant

This evaluation report by the National Institute for Occupational Safety and Health (NIOSH)
addresses a class of employees proposed for addition to the Special Exposure Cohort (SEC) per the
Energy Employees Occupational Iliness Compensation Program Act of 2000, as amended, 42 U.S.C.
§ 7384 et seq. (EEOICPA) and 42 C.F.R. pt. 83, Procedures for Designating Classes of Employees as
Members of the Special Exposure Cohort under the Energy Employees Occupational Iliness
Compensation Program Act of 2000.

Petitioner-Requested Class Definition

Petition SEC-00090, qualified on August 17, 2007, requested that NIOSH consider the following
class: All employees who worked in all areas within the boundaries at the Mound Plant from
February 1949 — present. '

NIOSH-Proposed Class Definition

Based on its research, NIOSH reduced the petitioner-requested class to define a single class of
employees for which NIOSH cannot estimate radiation doses with sufficient accuracy. The NIOSH-
proposed class includes all employees of the Department of Energy (DOE), its predecessor agencies,
and DOE contractors and subcontractors, who were monitored, or should have been monitored, for
internal Ra-Ac-Th exposures while working in all areas of the Mound site for a number of work days
aggregating at least 250 work days from October 1, 1949 through February 28, 1959, or in
combination with work days within the parameters established for one or more other classes of
employees in the SEC. '

Feasibility of Dose Reconstruction

NIOSH cannot estimate internal Ra-Ac-Th exposures from the arrival of K-65 sludge in October 1949
through February 28, 1959, when the related area of work was decontaminated and decommissioned
and sufficient monitoring was in place. With exception of this class, per EEOICPA and 42 CF.R. §
83.13(c)(1), NIOSH has established that it has access to sufficient information to: (1) estimate the
maximum radiation dose, for every type of cancer for which radiation doses are reconstructed, that
could have been incurred in plausible circumstances by any member of the class; or (2) estimate
radiation doses of members of the class more precisely than an estimate of maximum dose.
Information available from the site profile and additional resources is sufficient to document or
estimate the maximum internal and external potential exposure to members of the proposed class
under plausible circumstances during the specified period. )

Health Endangerment Determination

Per EEOICPA and 42 C.F R. § 83.13(c)(3), a health endangerment determination is required because
NIOSH has determined that it does not have sufficient information to estimate internal Ra-Ac-Th
exposures for the members of the proposed class.
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SEC-00090 12-19-07 Mound Plant

SEC Petition Evaluation Report for SEC-00090

1.0 Purpose and Scope

This report evaluates the feasibility of reconstructing doses for all employees who worked in all areas
at the Mound Plant from February 1, 1949 through August 17, 2007. It provides information and
analyses germane to considering a petition for adding a class of employees to the congressionally-
created SEC.

This report does not make any determinations concerning the feasibility of dose reconstruction that
necessarily apply to any individual energy employee who might require-a dose reconstruction from
NIOSH. This report also does not contain the final determination as to whether the proposed class
will be added to the SEC (see Section 2.0). )
This evaluation was conducted in accordance with the requirements of EEOICPA, 42 C.F.R. pt. 83,
and the guidance contained in the Office of Compensation Analysis and Support’s (OCAS) Internal
Procedures for the Evaluation of Special Exposure Cohort Petitions, OCAS-PR-004.

2.0 Introduction

Both EEOICPA and 42 C.F.R. pt. 83 require NIOSH to evaluate qualified petitions requesting that the
Department of Health and Human Services (HHS) add a class of employees to the SEC. The
evaluation is intended to provide a fair, science-based determination of whether it is feasible to
estimate with sufficient accuracy the radiation doses of the class of employees through NIOSH dose
reconstructions.’

42 C.F.R. § 83.13(c)(1) states: Radiation doses can be estimated with sufficient accuracy if NIOSH
has established that it has access to sufficient information to estimate the maximum radiation dose,
for every type of cancer for which radiation doses are reconstructed, that could have been incurred in
plausible circumstances by any member of the class, or if NIOSH has established that it has access to
sufficient information to estimate the radiation doses of members of the class more precisely than an
estimate of the maximum radiation dose.

Under 42 C.F.R. § 83.13(c)(3), if it is not feasible to estimate with sufficient accuracy radiation doses
for members of the class, NIOSH must also then determine whether or not there is a reasonable
likelihood that such radiation doses may have endangered the health of members of the class. The
regulation requires NIOSH to assume that any duration of unprotected exposure may have endangered
the health of members of a class when it has been established that the class may have been exposed to
radiation during a discrete incident likely to have involved levels of exposure similarly high to those
occurring during nuclear criticality incidents. If the occurrence of such an exceptionally high-level
exposure has not been established, then NIOSH is required to specify that health was endangered for

' NIOSH dose reconstructions under EEOICPA are performed using the methods promulgated under 42 C.F.R. pt. 82 and
the detailed implementation guidelines available at http://www.cde.gov/niosh/ocas.
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Plant from February 1, 1949 through August 17, 2007. The details of the petition basis are
addressed in Section 7.4.

Based on its research, NIOSH reduced the petitioner-requested class to define a single class of
employees for which NIOSH cannot estimate radiation doses with sufficient accuracy. The
NIOSH-proposed class includes all Mound employees who were monitored, or should have been
monitored, for internal Ra-Ac-Th exposures from October 1, 1949 through February 28, 1959. The
petitioner-requested class was reduced as a result of the feasibility evaluation documented in Section
7.0. The petitioner-requested class was reduced because, except for the class above, NIOSH has
obtained sufficient information to reconstruct doses for the entire evaluation period. NIOSH cannot
estimate internal Ra-Ac-Th exposures from the arrival of K-65 sludge in October 1949 through
February 28, 1959, when the related area of work was decontaminated and decommissioned and
sufficient monitoring was in place. :

4.0 . Data Sources Reviewed by NIOSH

NIOSH identified and reviewed numerous data sources to determine information relevant to
determining the feasibility of dose reconstruction for the class of employees proposed for this petition.
This included determining the availability of information on personal monitoring, area monitoring,
industrial processes, and radiation source materials. The following subsections summarize the data
sources identified and reviewed by NIOSH. '

4.1 Site Profile Technical Basis Documents (TBDs)

A Site Profile provides specific information concerning the documentation of historical practices at
the specified site. Dose reconstructors can use the Site Profile to evaluate internal and external
dosimetry data for monitored and unmonitored workers, and to supplement, or substitute for,
individual monitoring data. A Site Profile consists of an Introduction and five Technical Basis
Documents (TBDs) that provide process history information, information on personal and area
monitoring, radiation source descriptions, and references to primary documents relevant to the
radiological operations at the site. The Site Profile for a small site may consist of a single document.
As part of NJOSH’s evaluation detailed herein, it examined the following TBDs for insights into
Mound Plant operations or related topics/operations at other sites:

e ORAUT-TKBS-0003, Technical Basis Document for the Savannah River Site, Rev. 01, Oak Ridge
Associated Universities; August 21, 2003; SRDB Ref ID: 20178

e TBD for the Mound Site — Introduction, ORAUT-TKBS-0016-1; Rev. 00; September 9, 2004;
SRDB RefID: 19784

o TBD for the Mound Site — Site Description, ORAUT-TKBS-0016-2; Rev. 00 PC-1; July 7, 2006;
SRDB Ref 1D: 30057

e TBD for the Mound Site — Occupational Medical Dose, ORAUT-TKBS-0016-3, Rev. 01 PC-2;
March 31, 2006; SRDB Ref 1D: 30059
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o TBD for the Mound Site — Occupatiopal Environmenial Do;se, ORAUT-TKBS-0016-4; Rev. 00;
October 6, 2004; SRDB Ref ID: 19789 :

e TBD for the Mound Site — Occupatzo nal Internal Dos|zmetry, ORAUT-TKBS-0016-5; Rev. 00;
September 9, 2004; SRDB Ref ID: 19790

e TBD for the Mound Site — Occupatiopal External Dosimetry, ORAUT-TKBS-0016-6; Re:v. 00;
August 11, 2004; SRDB Ref ID: 19791

4.2 ORAU Technical Information Bulletins (OTIBs) and Procedures

An ORAU Technical Information Bulletiln (OTIB) is a general working document that provides

~ guidance for preparing dose reconstructigns at particular sites or categories of sites. An ORAU
Procedure provides specific requirementg and guidance regardlng EEOICPA project-level activities,
including preparation of dose reconstructjons at particular sites or categories of sites. NIOSH
reviewed the followmg OTIBs and proce Hures as part of its evaluation: '

e  OTIB: Maximum Internal Dose Estimates for Certain DOE Complex Claims, ORAUT- OTIB- :
0002, Rev. 02; February 7, 2007, SRDB RefID 29947 o ;

e OTIB: Dose Reconstruction'from Occupation‘ally Relgted Diagnostic X-Ray Procedures,
ORAUT-OTIB-0006, Rev. 03 PC-1; December 21, 2005; SRDB Ref ID: 20220 '

e OTIB: Interpretation of Dosimetry Data for Assignme nt of Shallow Dose, ORAUT- OTIB 001 7 ’
Rev. 01; October'11, 2005; SRDB Ref ID: 19434 :

e OTIB: Internal D;Osé Overestimates for Facilities wzth Air Sampling Programs, ORAUT-OTIB-
- 0018, Rev. 01; August 9, 2005; SRDB Ref ID: 19436 .

e OTIB: Estimating Doses for Plutoniumn Strongly Retained in the Lung, ORAUT-OTIB-OO49, Rev.
00; February 6, 2007; SRDB Ref ID: 29975

o  OTIB: Internal Dose Reconstruction, ORAUT-OTIB-.}'006OI, Rev. 00, February 6, 2007, SRDB Ref
ID: 29984 ‘

. OTIB: Internal Dosimetry Coworker Data for the Mound Site,— ORAUT-0OTIB-0061, Rev. 00;
June 22, 2007; SRDB Ref ID: 32524

e OTIB: Calculation of Dose from Intakes of Special Tritium Compounds, ORAUT OTIB 0066,
- -Rev. 00; April 26,2007, SRDB RefID: 31421

e PROC: External Dose Reconstructior, ORAUT-PROC-0006, Rev. 01; June 5, 2006; SRDB Ref

ID: 29985 !
b
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e PROC: Occupational Onsite Ambient Dose Reconstruction for DOE Sites, ORAUT-PROC-0060,
Rev. 01; June 28, 2006; SRDB Ref ID: 29986

e PROC: Occupational X-Ray Dose Reconstruction for DOE Sites, ORAUT-PROC-0061, Rev. 01;
July 21, 2006; SRDB Ref ID: 29987

4.3 Facility Employees and Experts

To obtain additional information, NIOSH interviewed 21 former Mound employees. In-person or
telephone conversations were held with 20 of the former employees. Questions were developed and
refined for each conversation to correspond to the former employee’s job title and work experience.
For one interviewee, a questionnaire was sent and returned by e-mail.

Interviewee selection was based on individual availability, information regarding job description, and
potential knowledge of Mound working conditions during the period of the proposed class. The
interviews ultimately included employees representing a wide range of Mound experiences, including
records management, health physics, internal and external dosimetry, knowledge of site operations,
and radiological incidents. Information obtained during the interviews contributed to the general
knowledge of Mound conditions and monitoring practices and included information regarding records
from the T building that were buried at the Los Alamos National Laboratory.

Several interviews were conducted in August 2007, but the majority was conducted during late
October and early November 2007. In general, the information obtained was consistent with that
found in NJOSH documents regarding the Mound Site.

e SEC ER-related Interview by ORAU Team with Chief Counsel; October 30, 2007 SRDB Rele
36860

e SEC ER-related ]nterwew by ORAU Team with Assistant HP; October 29, 2007; SRDB Ref 1D:
36862

e SEC ER-related Interview by ORAU Team with Records Manager; August 9, 2007; SRDB Ref
ID: 35950

e SEC ER-related Interview by ORAU Team with Records Manager November 8, 2007; SRDB Ref
ID: 36867

e SEC ER-related Interview by ORAU Team with Research Chemist; Octobef 30, 2007; SRDB Ref
ID: 36866

e SEC ER-related Interview by ORAU Team with Custodian, RCT; Octobér 29, 2007; SRDB Ref
1D: 36869

e SEC ER-related Interview by ORAU Team with Research Chemist, Group Leader; November 6,
2007; SRDB Ref ID: 36870 '
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'SEC ER-related Interview by ORAU
Dosimetry; November 5, 2007 and D

SEC ER-related Interview by ORAU
November 6, 2007; SRDB Ref ID: 3§

SEC ER-related Interview by ORAU
SRDB Ref ID: 36876

SEC ER-related Interview by ORAU
SRDB Ref ID: 35953

SEC ER-related Interview by ORAU
2007; SRDB Ref ID: 36878

SEC ER-related Interview by ORAU
August 16, 2007; SRDB Ref ID: 359

SEC ER-related Interview by ORAU
6,2007; SRDB Ref ID: 36934

SEC ER-related InterVIew by ORAU

2007 SRDB RefID 36879

¢ SEC ER-related Interview by ORAU
RefID: 36881

SEC ER-related Interview by ORAU
. Specialist; November6 2007; SRDB

SEC ER-related Interv1ew by ORAU
Manager of Radon Group, Date not iq

SEC ER-related Intervnew by ORAU
Protection; October 23, 2007; SRDB

SEC ER-related Interview by ORAU
Bioassay Lab Manager; October 29, 2

SEC ER-related Interwew by ORAU
Manager; October 24,2007, SRDB R

SEC ER-related Irlterview by ORAU
Supervisor-Environmental Monitorin
Specialist; October 30, 2007; SRDB |

52

Team with Technical Specialist, Manager of Internal

ccember 7, 2007 SRDB Ref ID: 36873

Team with Laborer-then Material Handler-then Electrician;
875

Team with Senior Research Specialist; November 9;, 2007;

Team with Seni

or Health Physicist; September 9, 2007;

Team with member of Nuclear Physics Group; November 8,

Team with Subject Expert about Mound Records Dlsposal

Team with Decontamination Worker-then RCT; November

Team with Electricién and Union Qfﬁbial.-g Nbv.e:rbberj6,_fi

¥

Team with Internal »Dosimetrist;foctober-B 1,2007; SRDB

Team with Cust

odian-then D&D Worker-then Health -
Ref ID: 36882 ‘

Team with Semor Health Physicist-then HP Specrallst -then
lentified; SRDB Ref ID: 36883

Team with Radlologlcal Engmeer -then Supervisor for Health
Ref ID: 36884 '

Team with Member of HP Group-then HP Superwsor-then
2007; SRDB Ref ID: 36877

Team with Internal Dosimetrist- then Dose Reconstruction
ef ID: 36886

i
o

Team with Oper rating Chemist-Internal Dosimetry :

g-Analytical Development-Nuclear Operations- Research

Ref ID: 36887
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4.4 Previous Dose Reconstructions

NJOSH reviewed its NJOSH OCAS Claims Tracking System (NOCTS) to locate EEOICPA-related
dose reconstructions that might provide information relevant to the petition evaluation. Table 4-1
summarizes the results of this review for the period of February 1, 1949 through August 17, 2007.-
(NOCTS data available as of December 6, 2007)

Table 4-1: No. of Mound Site Claims Submitted Under the Dose Reconstruction Rule

Description Totals

Total number of claims submitted for dose reconstruction 491*

Total number of claims submitted for energy employees who meet the proposed class definition
criteria (February 1, 1949 through August 17, 2007) 485*

Number of dose reconstructions completed for energy employees who meet the proposed class
definition criteria 348

Number of claims for which internal dosimetry records were obtained for the identified years in the
proposed class definition 420

Number of claims for which external dosimetry records were obtained for the identified years in the
proposed class definition ' 430

Number of claims for which some internal and some external records were obtained for the identified
years in the proposed class definition.. , 412

* Out of a total 485 claims, five have not yet received a dosimetry response from the site; therefore, we are assuming 480
total submitted claims. :

There are 485 Mound claims with some employment between the years of 1949 and 2007. However,
five claims have not yet received a dosimetry response from the site; therefore, only the 480 claims
that have received a dosimetry response from the site were reviewed for this evaluation. NJOSH
reviewed each claim to determine whether internal and/or external personal monitoring records could
be obtained for the employee. As indicated in Table 4-1, NIOSH has been able to obtain internal
monitoring data for the majority of the claims that met the proposed class definition. Of the total
number of claims submitted, 420 (88%) have internal monitoring data and 430 (90%) have external
monitoring data.

The dose reconstruction claimant interviews (CATI) conducted with the claimants provide some
detailed information regarding work locations, hours worked, incidents, and hazards encountered.
The interviews also identified conditions for which there would have been potential for either internal
or external exposures.
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4.5

NIOSH also examined its Site Research ]
the proposed class. There were 879 docy
Mound. These documents were evaluate
historical background on external and int|
annual, and quarterly technical summary
Mound Plant; evaluations of specific buil

4.6 Other Technical Sources

In addition to its own Site Research Data)
records repository:

PORECON (Polonium Reconstructio
data

PURECON (Plutonium Reconstructi
data

MORE (Mound Occupational Radiol
- specific health physics records were {

MESH (Mound Environmental, Safef
‘contains dosimetry (internal and exte
Pre-1989 Dose Assessment Project:

reconstruction project on internal dog

resuited in two reports, Phase I and P

4.7 Documentation and/or Affi

~ In qualifying and evaluating the petition,
petitioners:

Petition SEC-00090:,

- Copy of letter presented and submittd

Department of Labor, Ohio; OSA Rg¢

Copy of Dayton Daily News (Ohio) 4

OSA Ref1D: 103188 (6-4-07); 10343

Copy of Dayton Daily News (Ohio)
RefID: 103188 (6-4-07); 103455 (7-

NIOSH Site Research Database - |

Database to locate documents supporting the evaluation of
ments in this database that were identified as pertaining to

d for their relevance to this petition. The documents include
ernal dosimetry programs and evaluations; annual, semi-
reports; annual environmental reports; annual reviews of the
dings; site surveys; and facility and process descriptions.

base, NIOSH a]é;o examined the following databases and

n) Database: Mound-owned database that contains “t.)ioassay
bn) Database: Mound-owned database that contains?lbioassay
pgical Exposure) Records Center where or1g1na1 employee-
iled by employee name o

Y, and Health) Database: Mound-owned database that
rnal) results, medical information, and employment hlstory

MJW Corp., as a Mound subcontractor, conducted a dose
es received prior to 1989, The dose reconstruction efforts
hase 11, which are owned by Mound.

davits Provided by Petitioners

NIOSH reviewed the following documents submitted by the

d to the official:record on May 15, 2007 to the U.S.
f1D: 103188 (6-4-07); 103455 (7-20-07)

irticle, Report S&ys 11l Mound Workers Treated Unfairly;
5(7-20-07)

drticle, Mound Plant Records Buried in New Mexico; OSA

20-07)
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Affidavit from petitioner and her representative; OSA Ref ID: 103513 (7-30-07)

o Affidavit from former employee; OSA Ref ID: 103513 (7-30-07

o Affidavit from former employee; OSA Ref 1D: 103554 (8-13-07)

o Affidavit from petitioner representative, plus a copy of the letter received from the U.S.
Department of Labor dated Jun 7, 2007 in regard to her dose reconstruction. This letter indicates
that the “prior dose reconstruction” may be invalid for not only the petitioner but for other Mound

Plant employees; OSA Ref ID: 103554 (8-13-07)

Petition SEC-00091:

o Form B petition; OSA Ref ID: 103209, (6-14-07)

¢ No affidavits were associated with this petition.

5.0 Radiological Operations Relevant to the Proposed Class

The following subsections summarize both radiological operations at the Mound Plant from February |
1, 1949 through August 17, 2007 and the information available to NIOSH to characterize particular
processes and radioactive source materials. From available sources NIOSH has gathered process and
source descriptions, information regarding the identity and quantities of each radionuclide of concern,
and information describing both processes through which radiation exposures may have occurred and
the physical environment in which they may have occurred. The information included within this
evaluation report is intended only to be a summary of the available information.

NOTE: Throughout this evaluation report, the term “Mound” will be employed to refer to all
historical phases of, and successive names for, the Mound Site. Mound was operated by several
different companies. Table 5-1 shows the operational chronology. These companies contracted to the
U.S. Atomic Energy Commission (1948-1974), the U.S. Energy Research and Development
Administration (1974-1977), or the U.S. Department of Energy (1977-present).

Table 5-1: Mound Plant Operational Chronology
Company* Years
Monsanto Chemical Company 1948-1961
Monsanto Research Corporation 1961-1988
EG&G Mound Applied Technologies, Inc 1988-1997
Babcock and Wilcox of Ohio, Inc. 1997-2002
CH2M Hill Mound, Inc. 2003-2006
S. M. Stoller Corporation (DOE Legacy Management) 2003-present
Accelerated Remediation Company (aRc): OU-1 Landfill 2006-present
and PRS-441 Rail Yard remediation

* The above information is from the Mound Records Transfer History (Long, 2007)
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5.1 Mound Plant and Process ]
The Miamisburg —C]o_'sure Project (MCP),
Miamisburg Environmental Management
Laboratory, Plant or Facility. The site to
mound. The 306-acre facility occupied a

Mound was the nation’s first postwar U.$
It was established to consolidate and con
the Manhattan Project. The Dayton Projs
January 1, 1943 to December 31, 1949.
Dayton Site’s primary activity was to prd
processes removed polonium as a contrib
bismuth. (For detailéd information on th
site description’ in ORAUT-TKBS-0016-
Dayton Project are covered in SEC Petiti

Construction of the Mound Plant began i i
February 1949. There were originally 14

Descriptions |

as it is currently called, has also been known as the:
Project (MEMP), the Mound Site, and formerly, the Mound
bk the “Mound” name from a nearby Native Amerlcan burial
hill in the center of Miamisburg, Ohio.

b. Atomic Energfy Commission (AEC) site to be constructed. _
inue the polonium work conducted at the Dayton Project for ..
zct was operated by Monsanto Chemical Company from
Several Dayton units became part of the Mound facility. The .
duce Po-210 to fabricate atomic warhead initiators. - Dayton
utor in the uranium-238 series or from neutron-irradiated

e Dayton Project facilities and their activities, see the Mound
D.) Energy employees who worked for Monsanto on the

on Evaluation Report SEC-00049.

n 1946, with poionrum processing becoming operational in
buildings with 360,000 square feet of space. Mound went

on to play an important role in research and development, manufacture of weapons, and evaluation

and maintenance of éxplosive componen
in support of space programs, support of
d1scont1nued or transferred the prOJects t

At Mound, the narrowly focused polonlu
production of weapons components usmg
and non-weapons programs, especially ¢
principal missions was to research, devel
nuclear weapons that were then assemblg

Much of Mound’s C_old War work involy
used in early atomic Wweapons, and the re

s for the nuclear defense stockpiles. Other work there
lions methods, development and productron of heat s sources
the fossil fuels program, and a variety of nuclear materlals
d thorium were:studied until 1985. At that time, the DOE
) other facrlltles‘ . ; o

m production wlork expanded to include the development and
» Pu-238. Mound’s main focus was to support DOE weapons
nemical explosives and nuclear technology. One of its

op, and manufacture non-nuclear explosive components for

d at other sites.

ed production df the polonium-beryllium (Po-Be) initiators
search and manufacture of radionuclides. In the 1950s, the
Fnuclear weapons parts, including cable assemblies;:

explosive detonators, and electronic firing sets. Mound work evolved to include stable isotope

separation, fossil fuels research, developi
providing electrical power for space expl

Early Mound programs investigated the ¢
applications. Research and development

Developing, producing, and providing su
1957. Explosive timers were developed i
Ferroelectric transducers and firing set ¢

ment of radioisotope thermoelectric generators (RTGs) for
oration, and other non-nuclear research and development.

hemical and metallurgical properties of Po-210 and. its
included the fabrication of neutron and alpha sources for
uction declined in the 1960s until it was phased outlj[in 1971.

rveillance of detj:onatorsfor military applications began in
n 1959, and manufacture of timers began in 1963.

mponent deve]opment and manufacture began in 1962
|I

I
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Tritium-handling technologies began in the mid-1950s in support of weapons and non-weapons
programs. Tritium was recovered for reuse in weapons. Metal tritides were used at Mound primarily
to trap H-3 using uranium tritides. In addition, research was conducted on metal tritides. Tritium
targets might also have been processed.

Other major Mound operations included:

e Manufacture of enriched stable isotopes for medical, industrial, and general research

e Development and manufacture of chemical heat sources

e Recovery and purification of tritium from waste generated by Mound and other DOE sites

e Development of radioisotope heat sources used by the National Aeronautics and Space
Administration and other programs

e Research and development of chemical explosives and pyrotechnics, adhesives, plastics, and
elastomers for the nuclear weapons program

e Research and development of thermonuclear energy fuel systems

e Research and development of the joining of exotic metals

o .Development of instrumentation for the nuclear safeguard program

o Resea?ch aﬁd development of separation of gases and energy conversion systems

e Research and development of technologies for radioactive waste management

Table 5-2 lists the significant Mound Laboratory Programs and Events.

Table 5-2: Chronology of Significant Mound Laboratory Programs and Events
(Table 5-2 spans three pages)

Year Activity

1943 Planning begins for the Dayton facilities.

10-44 | Polonium operations begin at Unit 11}

1946 Mound Laboratory planning started.

1948 Mound Laboratory occupied.

1949 | & Polonium operations moved from Dayton Units to Mound Laboratory.

o First program separated Ra-226 from barium-rich uranium ore, with pitchblende residue called K-65.

¢ Experimental extraction of Ra-226 from the K-65 was conducted in the R Bldg. In October, Mound received
200 Ibs. of K-65 in a single drum.

¢ Study of processes for decontamination of radioactive waste generated by Hanford Pu production reactors.

o From 1949-1953, three different types of processing wastes were studied to concentrate constituents such as
Cs-137, Ru-106, Sr-90, Zr-93, Co-60, Nb-94, Sb-125, Te-123, Ni-63, rare earth elements, and Pu-239. Bench-
scale testing began in the R building.
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Table 5-2: Chronoﬂogy of § gnificant Mound Laboratory Programs and Events : L,
(Table 5-2 spans three pages)
Year Actlvnty
1950 | e Separation of Po-208 and Po-209 frorh proton (accelerator) irradiation of bismuth.

e Separation of Ac-227 from irradiated

Ra-226. |

e Uranyl sulfate — heavy water fuel system research. |

e Civilian power reactor research involyi

ing uranium, Pa- 23] and Pu-239; mission ended in 1963.

Californium Multiplier Neutron Radio

1951 | Small amount of research with Ra-226 {n preparation of cave operation in SW building. Involved irradiated
Ra-226 and recovery of Ac-227 and Th{228 from Ra-226. | .
1952 | Pilot plant installed in SW building for processing reactor waste. Reactor waste processing areas also included
L Warehouses 9 and 13, WD, SD, SW, R{and M.
1953 SW Building (tritium handling) constructed with a dirt ﬂoor
1954 |« Invention of the Po-210-fueled thermgelectric generator.‘
o Initiation of several programs requiring tritium-handling technologies.
o Construction of thorium refinery for Hreeder reactor program (never operated).
1955 | e Repackaging of 6,000 55-gallon druns containing thoriuim ore and sludge was on-going through 1966 due to
deterioration and failure of the drums ‘
* August 1955: Small research program in R Bldg involving recovery and subsequent purification of Pa 231 from
natural sources. ‘
» June 1955: Radium Cave operation shut down (Ra-226, Ac-227, Th-228, Ra-223, Ra-224 daughters)
‘ ¢ Decontamination and decommissioning ongoing until February 1959.
1956 | e Completed separation of 1.3 grams of{ Pa-231 in Building HH.
» Weighable quantities of Th-230 (ioniym) separated. : Ty
o Pu-239/Be neutron sources manufactured. '
' o Nuclear weapon detonator development, production, and surveillance; mission ended in 1989,
1959 | e Pu-239 reactor fuels laboratory operational. o i ' Ca "
e Tritium waste recovery and purificatipn facility operational. '
" | ® U-233 research involving about ten rgsearch personnel
s D&D completed for old cave o -
1960 | Pu-238 used in large quantities in prodyction operations. Process areas included the R, SM, and PP Buildings.
1961 Development of Pu-238 heat sources far thermoelectric generators.
1963 Several Po and Gadolinium polinide hegt sources containing 100-1000 Ci of Po-210 were encapsulated in
refractory metal. ) : r
1964 | e 190 mg of Ac-227 was processed in tﬁ(e new cave area.
o Thorium ore and sludge moved to bulk storage in Building 21
1965 Gaseous effluent control system operational in SW Building. .
1967 | 54,000 Ci of high-purity Po-210 were processed for Mound experimental work and commercial use.
e 14.5 kg of Pu-238 were recovered from waste material. - '
1968 | PP Building 38 operational for processing Pu-238. -
1969 |e Waste line break and subsequent contamination of the abandoned Miami-Erie Canal bed with Pu-238.
e Began tritium recycling from retired Wweapon parts. % '
* 3,701 Ci of Po-210 were produced for both internal and external customers.
| Six SNAP 27 sources were produced| Each source contamed 3735 Ci of Pu-238
10/70 | Plutonium inventory was reduced to a hinimum level. 22. 5 kg ofPu 238 scrap was shipped to SRS for burial.
- 6/71 L [
1972 | e Tritium effluent control project began. ‘
‘ » Non-weapons polonium work termingted. : ' : ‘ :
1973 | Pu-238 oxide was processed for four multi-hundred watt (4.2 kg each) and 2 Viking sources (1.2 kg each)
1974 | e Thorium ore and sludge completely réemoved from site. | : i
¢ P0-210 decontamination of Technical (T) Building completed. :
1975 | Pu-238 recovery operations terminated o
1977 raphy Facility installed.
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Table 5-2: Chronology of Significant Mound Labotdtory Programs and Events
(Table 5-2 spans three pages)

Year Activity

1989 | Removal of soil contaminated with uranium near Building 34.

1990 Pu-238 decontamination of inactive laboratories in the R Building.

1991 Removal of Pu-238-contaminated waste line connecting the HH Building with the WD facility.

1993 | e DOE decision to transfer defense mission from Mound.
o Pu-238 decontamination of PP Building 38 and Acid Leach Field (Area D).

1994 Demolition of SM Building structure contaminated with Pu-238.

1995- | Decontamination and decommissioning of approximately 116 contaminated structures and 400 contaminated land
2006 areas

2006 Remediation of final Mound Plant site land areas (OU-1 Landfill, PRS 441 Rail Yard, and sanitary waste
treatment system) initiated

5.2 Mound Functional Areas

The following subsections describe the key functional areas of the Mound Plant. The source for most
of the information below is ORAUT-TKBS-0016-2, which provides additional information regarding
Mound functional areas.

5.2.1 Polonium Research and Production

Polonium research and production activities conducted at the Dayton Laboratory benefited from
improved facilities at the Mound site specifically designed for those processes. These included the
encapsulation of the process in purpose-designed process equipment with provisions for remote
operation. A detailed description of this equipment is included in an unpublished chapter of the book
Polonium by H. V. Moyer (Mound Po, various dates; Polonium, 1956). The controls used
concentration cells to perform worked that had been performed at the Dayton Laboratory in open-
faced hoods.

In 1954, Mound began using Po-210 to produce thermoelectric energy. The first RTG was produced
in 1958. Po-210 was primarily produced by neutron irradiation of naturally-occurring Bi-209 slugs to
produce Bi-210 via a (n, y) reaction followed by beta decay to Po-210. Prior to 1956, Mound’s first
primary mission was to manufacture initiators for nuclear weapons. This included the extraction of
Po-210 from neutron-irradiated bismuth slugs and beryllium-machining operations. Po-210 was also
used in the first Space Nuclear Auxiliary Power (SNAP) program in 1961. Mound polonium research
and production was gradually phased out in 1971. '

5.2.2 Plutonium-238 Research and Development

Pu-238 research and development activities began at Mound during the mid-1950s. Pu-238 research
programs were transferred from Lawrence Livermore National Laboratory to Mound in 1959. The
first production of metallic Pu-238 was achieved in the spring of 1960. The research and development
(R&D) activities were directed toward the development and production of stable RTGs. More than
500 RTGs were produced for a variety of applications, including electric power generation for
satellites, life support systems, spacecraft, pacemakers, and an artificial heart. The first SNAP
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t navigation sate :1lite in 1963. Metallic plutonium was

initially used in SNAP applications because the devices were designed to disintegrate and burn during

reentry. A change in philosophy resulted i

and maintained integrity during reentry.

Reactor fuels research using Pu-239 led t

microspheres of unique plutonium comp

in the use of plutomum dioxide which was less vulnerable

i

0 the developme nt of chemically and physically stable
bunds and alloys using an inductively-coupled plasma torch.

These same processes were adapted during the mid-1960s for Pu-238 to produce high- 1ntegr1ty

microspheres for heat sources with essen

From the early 1960$ to the late 1970s, N

RTG systems in the SM and PP buildings
Bu1ld1ng 50.

5.2.3 Tritiuni Production _

{

;
Followmg some earl1er research with sm
weapon applications. began during the mi

tially no transportable or removable activity.

found continued to produce both heat sources and complete
5. Related workiwith Pu-238 occurred in the R building and

l
i
|
l

all quantities of tritlum production of tritium for nuclear
d-1950s. Related activities included tritium enrichment,

recovery processes, and control of tritium-contaminated wastes. The tritium recycling and enrichment

system had many applications The tech
stack effluents. Tritium processing took}

' 5 2 4 Substltute Materlals, Radlum 2

~ Po: 210 has a half—life of 138 days, so the
had to be replaced and returned for recov
longer half-lives were sought to replace 1

nology was further applied to reduce/recover tr1t1um from
vlace in many of the buildings at Mound.

26, Actinium-2\27 and Thorium—228

shelf-life of fabricated components was llm1ted T he 1tems
ery and/or rework Alternate alpha emitters w1th somewhat
?0-210. One promising candidate was Ac-227, with a half-

life of 21 years. A résidue containing radium, known as K-65 residue, was received on site in October

1949 for the purposel_of recovering the A
Ac-227 from material containing the U-2
Ra-226 targets to produce the Ac-227. i
operations began at Monsanto in Dayton
Ac-227 from irradiated Ra-226. The lev
Mound. However, after rapid growth of
ended by July 1953,.as alpha emitter-ber
generated from small D-T accelerators.

~ 5.2.5 Thorium-232 Extraction

In the mid-1950s, Mbund was directed tg
Brazilian monazite sludge and other thor
target material for irradiation to produce
process pilot plant (the “Monex” proces
spring of 1955. Construction began on tl
project had barely begun when it was en
1955 and the construction was cancelled
at least 1,650 tons of thorium-bearing m4
Company of Middlesex, New Jersey. M

C-227 from this material (ORAU, 2003e, p-33). Recovery of
35 series was not as effective as the neutron irradiation of
nitial Ra-226 recovery, purification, and production -
Similarly, work progressed on extraction and production of
el of effort for this program was considerably expanded at
the program during 1951 and 1952, the program essentially
yllium initiators were abandoned in favor of neutrons

‘ “

perform the R&D necessary to extract thorium from
ium-bearing materials. This thorium refinery was to provide
U-233 and the thorium breeder reactor. A Th-232 refinery
5) was assembled in Room 1B of the SW Building in the

he thorium refi ncry to the west of the SW building. The

led. The construction directive was issued on March 11,

on May 9, 1955. However, preparations included réceipt of
iterial durmg December 1954 from the National Lead

pst was in the form of Brazilian monazite sludge wh1ch
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comprises the residue after extraction of other valuable rare earths; however, the lot also included
oxalate sludge, recycle metal (thorium metal pieces and turnings), thorium oxide (calcined sawdust),
and thorium sulfate (Monex, 1955). The sludge was quite corrosive and many of the 6,000 drums
were deteriorated and leaking upon receipt. Although the thorium refinery project had been
terminated, the drums posed a high maintenance legacy. Drum deterioration was constant and failure
was frequent. For this reason, several hundred drums were periodically re-drummed in the summer
months between 1954 and 1966. By 1962, each had been re-drummed twice. Drums were stored in
various locations throughout the plant, and in 1964, authorization was received to build a facility
(Building 21) to store the material. This facility was completed in 1966, by which time the entire lot
had been re-drummed a third time. The facility was essentially a “silo” with no doors or windows and
two storage bays. One thousand thirty-eight drums were emptied into the smaller of two basins, and
3,576 were dumped in the large basin (Meyer, date unknown). The remaining drums apparently
remained in outdoor storage areas. Since the lot was composed of a variety of materials, some of the
drums were likely to have been less corrosive, and so were not repeatedly re-drummed.

5.2.6 Thorium-230 and Protactinium-231

Starting in 1946, the Manhattan Engineer District began seeking supplies of Th-230 (U-238 series)
and Pa-231 (U-235 series). The Th-230 was to be used in the Redwing nuclear tests and kilogram
quantities were needed for nuclear weapons test diagnostics. Pa-231 and Pa-233 were to be produced
by neutron irradiation of Th-230 and Th-232. An lonium (Th-230) Program was mounted and in 1949
Argonne National Laboratory developed a pilot plant using Th-230-enhanced wastes (known as Cotter
Concentrate, St. Louis airport cake or simply Airport Cake) from Mallinckrodt in St. Louis. This was
a raffinate produced after solvent extraction of uranium with diethyl ether and after extraction of Ra-
226. In November 1955, Mound was directed to construct a facility, within three months, to recover
Th-230 from the Airport Cake. By May 18, 1955 five shipments totaling 400 grams (8.16 Ci) had
been provided to the AEC. While directed to deliver another 500 grams, Mallinckrodt failed to
deliver the required additional Airport Cake. Leftover Airport cake from the first runs was processed,
but with difficulties due to concentrated impurities. In the late 1950s, Mound sent the remaining 22
grams of Th-230, along with 250 grams of thorium oxide, to ldaho for irradiation in the high-flux
Materials Testing Reactor (MTR). The capsules were allowed to decay for a year in the reactor canal,
but it is not known if they were ever processed for recovery of Pa-231 and Pa-233.

Pa-231 was produced in the early 1950s to be a surrogate for Pa-233 for a study of the physical and
chemical properties of the element. In the thorium breeder reactor blankets, 27-day Pa-233 was
created in the sequence Th-232 — Pa-233 — U-233. Production of Pa-231 proceeded intermittently
between the 1950s and September 1979, the first campaign occurring during the period of 1954
through 1958. The feed materials were U-235-bearing raffinates from Mallinckrodt, Fernald, and the
Cotter Corp. in Canon City, Colorado. Processing R&D started in 1954 in Room 167 of the R
building. Following lab scale pilot tests, Room 145 of the R building was set up to process five-
kilogram batches. A pilot plant was installed in the HH building in July 1955. During March 1956,
the operation was moved into the SW building and took advantage of some of the thorium refinery
equipment. Approximately 20,000 Ib. (80 drums) of this Sperry Cake was processed at Mound. This
processing consumed approximately half of the material in order to produce the single gram of
protactinium requested by the AEC. The remaining drums were to be used to produce another gram,
but this work concluded after another 240 mg were produced.
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Later efforts to recover Pa-231 used a lar|
refining process called Cotter Cake. This

radionuclides duringresearch associated
hundred-fifty-one drums of this material
built in the SW building. This plant ran
recover 339 g. of Th-230 and 890 mg of

5.2.7 Rare Isotopé Programs

The Rare Isotope Programs were origina
Heavy Element Isotopes. They began in

were developed during that 30-year periq
generally carried out in the SW, SM, and

Extraction of Th-229 from U-233 (fr
e Extraction of Pa-231 from irradiated

5.2.8 Uranium-234 from Plutonium_-

- Abo’ut ten grams pér year of U;234 were
1970s. The U-234 oxide was shipped to

measurements. U-234 was produced wit
solvent extraction system was in Room 1|

Most of the Pu-238 was initially preciplt

dissolved in nitric acid and then precipit
The Pu oxalate was calcined at 450° C af
processing. Following evaporation and
uranyl nitrate. After pH adjustment, the
adsorbed the U-234.. Uranium was elute]
nitric acid eluted plutonium. Urany! nitr
~ exchange column. Uranium, plutonium
concentrations of hydrochloric acid. Ur
ammonium hydroxide. The filtered pre

In SM-1, U-234 was recovered from ion
octylphosphine oxide (TOPO). The aqu
TOPO was stripped by a carbonate solut
recycled through thé process.

Extraction of U-234 from aged Pu-23
Extraction of Pa-231 and Th-230 frof

i
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ce amount of adother type of residue from the uranium

s material had been identified as a useful source of

with the Tonium (Th-230) Program. One thousand, two

were received during 1975 for processing in the pilot plant
rom 1974 to 1979, during which 22 drums were processed to
protactinium.

]

ly known as the Separation and Purification of Special

the mid-1950s and lasted through 1985. Numerous projects
d. A variety of’ 1radlonuclldes and separation processes were
R buildings. Punmpal processes included: o
8 from 1962-1972

m uranium ore “tailings” from 1954-1957

bm irradiated Th-232) from 1966-mid 1970s

Th-230

i

238

extracted from Pu-238 from the mid-1950s through the early -

Oak Ridge for l‘lse with U-235 to make neutron flux ~ :

hin 13 alpha glove boxes in the R Building. An assomated .
of the SM Building. L :

ated as the oxa]ate Pu-238 from returned heat sources was
ated with dlmethty]oxalate The filtrate contained the U-234.
1d returned to st‘orage to permit in-growth of U-234 for future
addition of nitri¢ acid, aluminum nitrate was added to the
solution passed Zthrough an ion exchange column that

d from the colurnns with 7N nitric acid while 0.35 molar
ate was converted to the chloride and passed into an anion
and neptunium were distinctly eluted with varying

anium chloride was precipitated with the addition of

cipitate was washed, dried, and converted to uranium oxalate.
exchange raffinate solutions by extraction with tri-ﬁ-

gous phase was sent to plutonium recovery. Plutonium in the
ion and also sent for recovery. The remaining TOPO was
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5.2.9 Thorium-229 from Uranium-233 (Irradiated Thorium-232)

Los Alamos provided a kilogram of U-233 in 1958. The U-233 and Th-229 were produced by
neutron irradiation of Th-232 as shown in the following reactions.

f

90 Th > (1.405E+10yr)+ on' — o Th
o0 Th*? (223 min) —» o, Pa?* +  B°+y
o1 Pa?? (27.0da) » U+ B +y

02 U2 (1.59E+10 yr) — go1n 2P+, 0. *

In 1966, small-scale separations of Th-229 were carried out within a new hot-cell facility in the SW
building. Processing of the U-233 began in two Type A glove boxes with a connecting fume hood
along the north wall of SW-22. The process also used bench tops in SW-140 and fume hoods in
SW-132.

The U-233 was dissolved in nitric acid. Liquid-liquid organic extraction was accomplished by adding
di-sec-butylphenyl phosphorate and TOPO in diethylbenzene. Thorium was stripped from the organic
phase with 0.5 molar oxalic acid followed by a second strip with 8 molar nitric acid. This process
required 20 to 30 hours for a 75 g batch. This program processed 1.5 kg of aged U-233 to produce 30
mg (6 mCi) of Th-229. -

The Mound Plant ceased non-weapons work in 1971 and stopped production of weapons components
in 1995.

5.3 Mound Radiological Buildings

The following subsections provide a brief overview of the major Mound radiological buildings from
February 1, 1949 through August 17, 2007. The source for most of the information below is ORAUT-
TKBS-0016-2, which also lists the radionuclides of concern for each building along with other
information. For a detailed listing, refer to Mound Site Radionuclides by Location (King, 1995)

Mound Unit V Buildings:

e HH Building or Hydrolysis House derived its name from its primary function, the hydrolysis of
highly-radioactive bismuth chloride and aluminum chloride solutions. In 1963, the HH Building
was converted to stable gaseous isotope separation by use of thermal diffusion, liquid diffusion,
and cryogenic processes.

e PP Building or Plutonium Processing Building 38 was completed in December 1967. SM Building
processes, fabrication operations, and recovery processes were transferred to PP Building along
with waste treatment facilities, R&D (including material research), and analytical laboratory-
support activities. PP Building was used primarily for processing Pu-238 dioxide received from
the Savannah River Plant (SRP).
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programs were the polonium and triti

ies. Other majof programs were the thorium refinery project,
U-234 separation program, and the tritium programs. The
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mass spectroscopy, calorimetry, neut
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completed (Mound, 1999).

WD Building, which became operatio
the treatment of radioactive liquid wa
alpha wastewater system, with SW, R|
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solidified so it could be shipped off si

ondestructive testing, environmental testing, gamma and
on activation analysis, and safeguards R&D. 1n 1974,
itions and service floors (50% of the building) was

nal in February '1949, was the central facility at Mound for
stes. From its iml:eption, this facility included a low-level

L PP, SM, HH, T, B, and H Buildings as sources. On arriving
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te. The supernatl‘:ant from the clarifloculator was filtered,
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Miami River.
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WDA Building, or the WDA alpha wastewater treatment facility, was built in 1966 as an annex to
WD Building for the treatment of plutonium wastewater from the PP and SM Buildings. It was
designed as both a high-risk drumming station and a low-risk wastewater treatment facility.

Special Metallurgical Building, or the SM Building, was built in 1960 and became operational in
1961. 1t was designed to receive liquid plutonium nitrate mixture from the Savannah River Plant
that was used in a variety of programs, mainly heat source projects. In addition, SM building
housed recovery processing, waste treatment facilities, R&D, and analytical support activities.
(ORAUT-TKBS-0016-2) This building also included the Plutonium Processing (PP) area change
room, laboratories, maintenance shops, and building services. This building underwent
decontamination and decommissioning starting in 1977. (Ten-Year Plan, 1977)

Contamination Areas

Area 8, Thorium Contaminated Soils from Areas 1 and 9: This area is located northwest of
Building 31, on the SM/PP hill on the eastern side of the Mound site. The area is approximately
25,000 sq ft. Soil was buried in this area from decontamination activities from repackaging of
Th-232 sludges in 1965 and 1966. Pu-238 and thorium have been-detected in this area.

Area 10, Debris from Dayton Units: This area is located west of Building 30, on the slope of the
SM/PP hill on the East Central portion of the Mound site. It was used for disposal of contaminated
concrete from the Dayton Units. One-hundred-sixty truckloads from Unit 1V and 100 truckloads
from Unit 111 were deposited here. The area is approximately 15,000 sq ft. The primary
contaminant was Po-210. Soil was buried in this area in 1950.

Area 12, Thorium Contaminated Soil: This area is located west of Building 38, on the SM/PP hill
on the East Central portion of the Mound site. Th-232- and Pu-238-contaminated soil from SM
building and thorium-contaminated soil from Area 1 were placed in this area in 1965.

WTS Pipline: This pipeline line ran from SM building and Building 38 to the WD building. In
1969, the high-risk waste line ruptured below the WD building and resulted in Pu-238
contamination of an off-site portion of the abandoned Miami-Erie Canal bed. In 1991,
approximately 600 linear feet of contaminated pipe was unearthed and shipped off-site for burial.
The pipe had been the waste line that connected HH Building with the WD facility. (Mound,
1999).
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5.4 Radiological Exposure Sources from Mound Operations

This section discusses the potential radiological exposure present at Mound during the period under
evaluation. These sources include alpha and beta emissions, neutrons, and photons as well as a
variety of incidents and accidents.

5.4.1 Alpha

The primary alpha-particle-emitting isotopes at Mound varied from area to area depending on the

operations. Table 5-3 lists the alpha-emitting radionuclides of most concern, their radioactive
half-lives, specific activities, and primary alpha energies.

Table 5-3: Principal Alpha-Emitting Radionuclides Present at Mound

Radionuclide Half-Life Specific Activity (Ci/g) Alpha Energy (MeV)
Americium-241 (Am-241) 432 years 34 5.5 (85%), 5.44 (13%)
Actinium-227 (Ac-227) 21.77 years 73 4.9 (0.5%, 4.95 (0.7%)
Plutonium-238 (Pu-238) 87.7 years 17 5.5 (72%), 5.46 (28%)
Plutonium-239 (Pu-239) 2.41 x 10" years 62x10° 5.16 (88%), 5.11 (11%)
Plutonium-240 (Pu-240) 6.54 x 10° years 23x10" 5.17 (16%), 5.12 (24%)
Plutonium-242 (Pu-242) 3.76 x 10° years 3.9x10° 4.9 (76%), 4.86 (24%)
Polonium-208 (Po-208) 2.90 years 59x10° 5.21
Polonium-209 (Po-209) 102 years 17 4.88
Polonium-210 (Po-210) 138 days 4.5 x 10° 531
Protactinium-231 (Pa-231) [ 3.28 x 10° years 4.7x10" 5.0 (79%), 4.73 (11%)
Radium-223 (Ra-223) 11.4 days 5.1 x 10° 5.71 (54%), 5.61 (26%), 5.75 (9%
Radium-224 (Ra-224) 3.66 days 1.6 x 10° 5.68 (94%), 5.45 (6%)
Radium-226 (Ra-226) 1.60 x 10° years 1.0 4.78 (95%), 4.60 (6%)
Radon-219 (Rn-219) 3.96 seconds 1.3x 10" 6.82 (81%), 6.55 (11%), 6.42 (8%)
Radon-220 (Rn-220) 55.6 seconds 9.2x 10° 6.30
Radon-222 (Rn-222) 3.82 days 1.5x 10° 549
Thorium-227 (Th-227) 18.7 days 3.1x10° 6.04 (23%), 5.98 (24%), 5.76 (21%)
Thorium-228 (Th-228) 1.91 years 8.3 x 10° 5.43 (71%), 5.34 (28%)
Thorium-230 (Th-230) 7.70 x 10° years 1.9x 107 4.68 (76%), 4.62 (24%)
Thorium-232 (Th-232) 1.4 x 10'° years 1.1x107 4.01 (76%), 3.95 (24%)
Uranium-233 (U-233) 1.59 x 10° years 95x10° 4.82 (83%), 4.78 (15%)
Uranium-234 (U-234) 2.45 x 10° years 62x10° 4.77 (72%), 4.72 (28%)
Uranium-235 (U-235) 7.04 x 10° years 2.1x10° 4.4 (57%), 4.37 (18%), 4.58 (8%)
Uranium-238 (U-238) 4.47 x 10° years 3.4x10” 4.20 (75%), 4.15 (25%)
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5.4.2 Beta

. Although Po-210 itself does not emit bet
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Associated with Polonium Production at Mound
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Sc-46 - 0.357 0.112 '
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Hg-203 ¢ 0.213 - 0.580 i

Ag-110m: 0.531 0.165 0
Fe-59 1.565 0.615 i
Co-60 0.317 0.096 :
Bi-210 . 1.161 0.389 i

in other Mound operations, but to a much lesser degree than |
ng radionuclides in addition to those in Table 5-4 in¢luded P '
ally uranium, thorium, and actinium decay chains, St/Y.-90,’
016-2; ORAUT TKBS- 0016- 6) k

3
[
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\ Wt

|
at Mound. The pr1nc1pal sources of neutrons at Mound were
e sources) and plutomum based a,n sources (primarily PuF,
isotope thermoelectric generators. A Pu-Be source has an
n 4 and 4.5 MeV,; whereas plutonium-based sources have an
y 1.4 MeV. The third and less common neutron spectrum
on energy of about 2 MeV) from spontaneously-fissioning
ssemblies. Neutrons in the workplace would be expected to
s below the maximum emission energies due to their
cause moderatloln of neutron energy occurs through.
ruction maternls, and process equipment and materials, .

ighly-scattered, jalbeit with a neutron component
tron, 2001)."
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Table 5-5 summarizes the respective neutron energy categories used by EEOICPA in accordance with
the External Dose Reconstruction Implementation Guideline (OCAS-1G-001) applied to Mound site

workplaces by facility and operation. (ORAUT-TKBS-0016-6)

Table 5-5: Neutron Energy by Facility and Operation

Facility Operation Period IREP Energy Percentage
Category (MeV)
PP Building: :
Waste Handling area Th-232 storage and re-drumming 1955-1975 0.1-2.0 75
2.0-20 25
R Building:
R 117 Storage Vault 1949-1990 0.1-2.0 50
20-20 50
SW Building: ,
SW 8§ Xe isotope separation 1957-1960 0.1-2.0 50
SW 11-14 & 16 (area | Decon of BiSO, 1951-1953 2.0-20 50
1B) Pa-231 purification 1956
SW 19 (Old Cave) Radium-actinium separation 1951-1953
SW 140 (New Cave), | Processing residue from 1970-1979
132,136, 137 pitchblende production
SW 146-147 Metallurgy laboratory 1967-1985
SW 219 Neutron source production 1962-1965
T Building:
All but T 43, 44, 48, Po neutron source program 1949-1973 0.1-20 25
50-51, 57-59, 348-359 2.0:20 75
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5.4.4 Photons
Photon sources were:present in almost al| Mound facilities. Most Mound facilities had mixed fields of
neutrons, beta, and photons. The beta field is a lesser concern for many Mound workplaces with
respect to external radiation protection bgcause the shielding around the glovebox or process shielding
is thicker than the maximum beta range. [The energy spectrum was dependent on the particular on-
going operation. Table 5-6 summarizes the respective IREP input photon energy category by facility
and operation (ORAUT-TKBS-0016-6). P '

Table 5-6: Photgn Energy by Facility and Operation
Facility Operation - Period _ Energy (keV) Percentage -

HH Building: . : ' o |
HH3,4,5,8 ' | Separation of He-3; Kr-85 - | 1960-1995 30-250 50 i
HHS, 6 Pa-231/sludge separation 1955-1956 >250 50 - |
HH 8, 10-12 * | Hydrolysis of Al and|Bi chlorides 1949-1958 |

PP Building: ' !

Waste Handling area | Th-232 storage and re-drumming | 1955-1975 30-250 75
. | >250 25

R Building: ' f o i
R-117 - . Storage Vault ' 1949-1990 30-250 50

B g 1 _ ; \ >250 . |, . 50

'SW Building: : | ' o cTo
SW 8 .| Xe isotope separatio] = - 1957-1960 30-250 50 |
fSW 11-14 & 16 (area *| Decontamination of BiSO, - - 19i51-1953 ' >250 £ 750

B - | Pa-231 purification 1956 L '
SW 19 (Old Cave). - .| Radium-actinium separation 1951-1953 : . \

X SW 140 (New Cave), ' | Processing residue from 1970-1979 _ *
132,136,137 | pitchblende productiqn ' ‘ ' :
SW 146-147 Metallurgy laboratory | 1967-1985
SW 219 - '| Neutron source prodyction 1962-1965

T Building: : .

All but T43, 44, 48, Po neutron source prggram 1949-1973 30-250 50
50-51, 57-59, 348-359 N >250 50
H Building Hot laundry unknown . 30-250 25
: >250 75

WD Building: ' - :
WD 1, 8,101,104 = :| Wastewater treatment 1949-1990 30-250 50

~ WD 107 .| Ultra-filtration . 19776-1981 >250 50
WD 112,113 i| Analytical work ' 1966-1979
WD 113,118 A&B || Storage, waste incineration 1979-1994
WD Penthouse | Filter banks 1949-1993 -

B Building "| Internal dose research. 1950-1955 30-250 25

: : : o >250 75
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5.4.5 Incidents

Documentation of incidents is typically limited to reports of elevated urine activity or specific
information describing the exposure scenarios. Based on information NIOSH reviewed, area access
controls (e.g., designated/isolated work areas, gloves, vented fume hoods, and glove boxes), personnel
protective equipment, and engineering controls were used to limit worker exposure.

Incident reports are available through the Corrective Action Reporting System (CARS). The DOE
also had an accident reporting system, known as the DOE Occurrence Reporting System (ORPS). An
Energy Employee’s (EE’s) dose from an incident is expected to be included in the individual dose
record provided by the site. If the EE (monitored or unmonitored) states that he/she was involved in
an incident(s) in a telephone interview and there are no records in the claim file, an additional data
request is made to Mound to attempt to verify the verbal information.

6.0 Summary of Available Monitoring Data for the Proposed Class

Radiation protection was a major concern at Mound from the beginning of operations. Initial Mound
external and internal radiation monitoring and protection programs were implemented when work
with radioactive materials was undertaken (Meyer, 1992). As at other DOE sites, advances in
monitoring knowledge and assay skills led to monitoring improvements and expansion of the scope of
Mound worker monitoring.

The primary sources of monitoring data for this evaluation include the NIOSH Site Research Database
(SRDB), the NIOSH OCAS Claims Tracking System (NOCTS), logbooks and forms located during
data capture events at Mound, and three Mound databases. The Mound databases are designated as
the Polonium Reconstruction (PORECON) database, the Plutonium Reconstruction (PURECON)
database, and the Mound Environmental, Safety, and Health system (MESH). Two additional
databases, the “Data Base of Excretion Data of Other Radionuclides” (ORAU 2003¢) and the
“Database of Ra-Ac-Th Excretion Data” (ORAU 2003d) have been compiled in part from non-
plutonium data found in the PURECON database and from logbooks, cards, and forms reviewed
during the Pre-1989 Dose Assessment Project. These latter two databases and the PURECON and
PORECON databases contain only internal monitoring data.

Additional data that are available include specific process information regarding Mound operations,
including radionuclides and proportions in process systems for some years. These are currently
available in the form of progress reports on research activities through 1951, in 1952 and 1953, and
from late 1960 onward. Individual reports document specific processes, such as Bismuth Recovery
Process, Engineering Research Final Report (Bismuth, 1952).

Personnel dose monitoring data are also available in periodic health physics reports, which include
summaries of external dose monitoring that state the number of dosimeters processed and the relative
doses received. These data are not sufficient to assign individual doses, but do allow assignment of
maximum doses when individual doses cannot be reconstructed more precisely based on other
records. These data are available for the years 1948 to 1954; additional partial data are available for
1955 through 1959. In this same category are complete records of air monitoring data for some
buildings in some years (e.g., R and T Buildings in 1949). This information allows calculation of air
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multiple buildi111gs and facility processes. Correspondingly,
ion are available (than for secondary radionuclides) to

ese radionuclides. Primary on-site operations used all of

sion activities. |

{
at were of limited use at the site or involved limited worker

rddionuclides in Mound documents, they were part of smaller

\ .
rograms were re

Many of the p latively short-term research
urce material wz&s received intermittently (MJW, 2002,
simetry data are available for these radionuclides than for
for secondary radionuclides were collected from several

ment Project and combined into two Excel spreadsheets:

Database of Ra-Ac-T h Excretion Data (ORAU 2003d) and the Database for Other Raa’zonucltdes
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(ORAU 2003e). Data sources included logbooks, cards, and non-plutonium data extracted from the
PURECON database. -

In addition to daughter products from the uranium and thorium decay chains, secondary radionuclides
included:

e Americium-241] e Radium lsotopes: Ra-228, Ra-226,

s Curium-244 Ra-224, Ra-223

e Uranium Isotopes: U-238, U-235, U-234, e Radon Isotopes: Rn-222, Rn-220,
U-233 Rn-219

Protactinium-231

e Thorium Isotopes: Th-232, Th- 230 Th-228
e Actinium-227

Mound also engaged in biomedical research using Calcium-45, Iron-59, Cobalt-60, Zinc-65 and other
radionuclides. The quantities were minor compared to the primary and secondary radionuclides, and
they were used in very few buildings for limited periods. Most of these radionuclides were present as
sealed sources. Worker exposure was less likely, and bioassay data were not collected.

Mound bioassay included primarily in vitro urine data and limited fecal sample results. /n vitro urine
data are the primary source of information to support dose reconstruction. Fecal analyses, in vivo
chest counting, and air sampling information are considered of limited use due to limited availability
(ORAUT-TKBS-0016-5). Additionally, these latter data are not kept in a central electronic database,
but rather are maintained as hard-copy records, usually associated with an individual worker’s file.
Fecal monitoring results from 1990 onward are available from MESH; 29 fecal results associated with
eleven people sampled between 1966 and 1982 are in the PURECON database. Derived air
concentration (DAC) data are available electronically from 2000 onward, but all other air monitoring
data are on hardcopy. Jn vivo data are only available on hardcopy.

Various bioassay programs were conducted at Mound from 1945 to the present using routine urine
samples collected from workers (Meyer, 1992). Table 6-1 lists primary bioassay programs with
reported radionuclide action levels for a urine sample in counts per minute, workers who were
monitored, and frequency of monitoring.
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Mound used the action levels in Table 6-1
target organ dose limit. Results in excess
worker on the “hot roster” to control furth
in place by 1949 when Mound operations
followed the limits stated in the National
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Table 6-1: Bjoassay Programs and Action Levels
Bioassay program Period Action levels” Monitored workers Frequency
In vitro monitorllng :
Po-210 (Postum) recovery 1945-1974 10 cpm 50 ml”! Operations personnel ﬁgi;ﬁ{yﬂ hr to
Ac-227, Ra-226, Th-228 . 1951-1960 8.3 cpm 24 hr'! Research personnel Weekly 24 hr
Th-232 sludge, re-drumming 1955-1975 2.8 cpm 24 hr! Th Refinery personnel Monthly 24 hr
| Th-230 (Ionium) research 1956-1959 3.5 cpm 24 hr' Research personnel Bi-Weekly 24 hr
Pa-231 extraction 1956-1960 2.2 cpm 24 hr'l Research personnel Monthly 24 hr
U-233 research 1958-1960 20 cpm 1,500 mI” 10 Research personnel Weekly 24 hr
. . 1957 to plant L1 Recovery personnel Weekly Spots
Tritium (hot gas) production closure 10puGiL . ' Weekly 24 hr
Pu-239 neutron source 1957 to plant 3.5 cpm 24 hr’ Processing personnel Weekly 24 hr to
closure annually
Pu-238 heat source 1960 to plant 3.5 cpm 24 hr’ Processing personnel Weekly 24 hr to
i closure annually
Am-241 & Am-243 1983 to plant 0.0 pCi/d b Potentially exposed personnel As needed
closure !
Cm-244 1983 to plant 0.0 pCi/d b Potentially exposed personnel As needed
closure
In vivo monitoring
Whole body countmg i 1960-1970. ~ Not Available Operations personnel _Annual
1983 to plant . - . . - «
Chest countmg closure pian Variable® Operations personnel Annual %
a. AL =action levels; observed counts per minute for SO mf or 24-hour samples that result ina worker dose of 300 mrem/wk to the ta:r'ge{ organ.
b.  Smallest reported activity in database. !
c.  Chest counting MDAs reported in the Mound TBD, Table 5-19 for Am, Pu, Th, and U isotopes. MDAs range from 0,1 nCi for Am-241 to 130 nCi
for Pu-239. -;
Routine bioassay monitoring included collection of spot a‘nd 24-hr urine samples, as identified in
Table 6-1. For example, only those workers conducting research to separate and purify protactinium
were monitored monthly for Pa-231. Twenty-four hour samples were also requested for Po-210 and

bw-up to a potential intake. Monitoring frequencies were

il
'

1 an internal exp]osure incident, or who had urinalysis results
hired to submit additional 24-hr urine samples for analysis.
red and monito{‘ing was discontinued for operational

ct was no longe‘}' needed. Operational personnel were

st counting, or if there was a suspected exposure incident.

to evaluate and control worker doses to a 300 mrem/week
pf action levels trlggered re-sampling and placement of the
er exposures, if necessary. Typical dosimetry controls were
were moved from the Dayton facility. These controls '
Bureau of Stand|ards Handbook 52 (NBS, 1953).

J
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Gross alpha analyses were conducted at Mound, and until 1980, activity was assigned to specific
isotopes of plutonium and other alpha emitters based on sequential gross alpha counting or chemical
separation followed by gross alpha counting. Alpha spectrometry capable of identifying specific
alpha-emitting isotopes was not introduced until 1980.

Individual radium bioassay samples were counted three times in a low-background proportional
counter over a period of weeks. The individual radium isotope activities were then estimated by
solving a system of simultaneous equations. This procedure requires equilibrium assumptions to
properly infer activity associated with individual decay chain radionuclides. For example, sequential
gross alpha counting was conducted on bioassay urine samples following radium extraction by co-
precipitation to quantify Ra-223, Ra-224, and Ra-226 activity. Evaluation of alpha activity with
decay time allowed the activities of individual radium isotopes to be estimated.

6.1.1 Tritium Bioassay

Tritium urinalysis for workers started in 1957. In 1958, an analytical method using a vibrating Reed
Electrometer was officially adopted from a Savannah River Plant procedure and continued to be used
into the early 1960s. Liquid scintillation counting began in 1961. Tritium results were always
reported in units of activity per liter of urine.

Available tritium data are contained within the MESH database. Data from 1957 through 1981 (over
- 30,000 records) are in the form of annual dose summaries for workers. The remaining employee
records (~ 250,000) span from 1981 through January 2006 and include bioassay results.

6.1.2° Polonium-210 Bioassay

All Mound employees working in polonium operations in T, HH, WD, H, B, and R Buildings were
required to submit weekly spot urine samples (Meyer 1992). Samples were usually collected on
Monday and Wednesday, or on Monday, Wednesday, and Friday. Po-210 bioassay data were
documented on several different types of records at Mound (Meyer, 1992; Spitz, 1989). Weekly
reports of urinalysis data were kept for workers; they were grouped by location with entries in cpm
per specified volume and with 24-hr samples identified. Weekly results were transcribed onto
Polonium Cards for individual workers with entries in cpm/50-ml unless otherwise stated. Twenty-
four Hour Reports were also kept and used to convert individual 50-ml spot samples collected on a
single day to a volume-weighted average 24-hr excretion in cpm. Finally, Special and Unscheduled
Sample Forms were kept when any additional urine samples were required to document possible
worker exposures, or to confirm previous results, with all entries in cpm and duplicate sampling
indicated.

Bioassay data for Po-210 have been placed in the PORECON database by MJW by evaluating
individual dosimetry files from original logbooks and data cards during their work on the Pre-1989
Dose Assessment Project (MJW, 2002, Phase I; MJW, 2002, Phase II). This database contains
207,750 individual sample results spanning from 1944 to 1973. Bioassay results are reported as Bq/d,
cpm, and dpm in this database.
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A summary of the number of records/year applicable to the proposed class time frame is presented in
Table 6-2.

Table 6-2: POIRECON Poloniunﬁg Record Summary

Year 1949 1950 1951 1952 1953 1954 | 1955 | 1956 | 1957 | 1958 | 1959 | 1960 | 1961

Records | 16,550 | 18,064 | 17,332 | 18,360 | [10,957 (2,638 | 1,787 | 1,752 | 2,309 | 2,754 | 3,219 [ 5,124 | 6,472

Year 1962 1963 1964 | 1965 ||1966 | 1967 | 1968 | 1969 | 1970 | 1971 | 1972 | 1973

Records | 7,743 | 7,890 | 8,343 | 7,090 |16,659 | 7,526 | 6,444 | 3,194 | 1,043 | 353 | 74 | 31

6.1.3 Plutonium-238 and Plutonium-239

Bioassay of the plutonium isotopes at Mdund underwent considerable change and improvement with
the development of specific methodologies to isolate and’c'ount Pu-238 and Pu-239. The various
methodologies are discussed in the Mound Occupational Internal Dosimetry TBD (ORAUT-TKBS-
0016-5); however the major features of the internal dose monitoring program for plutonjum are
summarized in Table 6-3 below. - ' ‘

Table 6-3: Summary of Historical Plutonium Anﬁ]ytiéal Procedures

~ Period : Reborting level® : ' _Anal_ytical method . ‘i
19541960 T (Kirby, 1954) 7 Alkaline earth phosphate co-precipitation; plutonium separation with
0.05dpm 1.5 L » cerium carrier; gross alpha for plutonium; proportional counting;
0.5 dpm 1.5 L™ (Corrected recoveries 6-85% due to colloidal plating of metabolized Pu.
DL = - ' ' ‘ b
. 1961-1967 (Kirby, 1954) Sample acidificdtion; alkaline earth phosphate co-precipitation;
0.1dpm1.5L" plutonium separation with cerium carrier; gross alpha for plutonium;

proportional coulnting; recoveries 90 = 3%. Uranium and plutonium
results reported separately only in 1966 using anion exchange

methods. _ ‘
1968-1977 MD-20736 (Mound 1963) Alkaline earth phosphate co-precipitation; plutonium separation with
0.1dpm 1.5L" cerium carrier; a:nion exchange; electro-deposition; gross alpha
‘ reported for plutonium; proportional counting.
1978-1979 MD-80030 (Mound 1981) Alkaline earth phosphate co-precipitation; plutonium separation with
0.1dpm1.5L" . cerium carrier; anion exchange; electro-deposition; alpha

spectroscopy for: Pu-238 and Pu-239/240; Pu-242 tracer.

1980—present MD-80030 (Mound 1981) Alpha spectroscopy for Pu-238 and Pu-239/240; anion exchange;
0.07'dpm 1.5 L™ for routine Pu-242 tracer; blanks counted for decision level determination.
samples 3

! o~
a. The 24-hr reporting levels are based on a standard [sample volume of 1.5 L. Standard man in ICRP Publication 2 (ICRP, 1959) and

Reference Man in ICRP Publication 23 (ICRP, 1975) both have a urine volume of 1.4 L. Actual collected urine volumes will vary.
b. Detection limit was corrected for a low chemical recovery of 10% due to colloidal plating of plutonium. .

B
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Plutonium data are now readily available from the PURECON database. The PURECON database
was established in 1991 by work performed by the University of Lowell Research Foundation. This
work was undertaken to meet the requirements of DOE Order 5480.11, Radiation Protection for
Occupational Workers (DOE, 1988), which became effective on January 1, 1989. In brief, Mound
staff recognized that it needed to develop more reliable internal dosimetry record-keeping for
plutonium; this resulted in the construction of a computer database from the original raw data.
Subsequent QA/QC and repair work on the PURECON database has been performed (and
documented) by MJW during its work on the Pre-1989 Dose Assessment Project (MJW 2002, Phase 1;
MJW, 2002, Phase II).

. A summary of the number of records/year applicable to the proposed class time frame is presented in
Table 6-4.

Table 6-4: PURECON Plutonium Record Summary

Year 1956 | 1957 | 1958 | 1959 | 1960 | 1961 | 1962 | 1963 | 1964 | 1965 | 1966 | 1967
Records 78 95 81 98 343 808 [ 1,454 | 2,267 | 2,797 | 3,632 11 3,718

Year 1968 | 1969 | 1970 | 1971 | 1972 | 1973 | 1974 | 1975 | 1976 | 1977 | 1978 | 1979
Records | 3,299 | 2,699 | 2,642 | 2,384 | 2,804 | 2,312 | 2,093 | 1,573 | 1,160 | 1,322 | 1,365 | 1,238

Year 1980 | 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 |
Records | 1,227 | 1250 | 1,276 | 1,380 | 1,388 | 1,422 | 1,318 | 939 | 926 | 1,112 [ 1562 1 |

6.1.4 Radon' Isotopes

Sources of radon (Rn-222), thoron (Rn-220), and actinon (Rn-219) were present at Mound due to
radium and thorium processing and separation of Pa-231 and Ac-227. Thorium sludge from Th-232
extraction and purification operations was stored outside in drums from 1954 to 1966. In 1966,
thorium sludge stored in individual drums was transferred to storage basins in Building 21. The
thorium was re-drummed and removed from Mound in 1974 and 1975. 1n 1975, 1,258 drums of
Cotter Concentrate were stored to support purification of Pa-231 and Th-230. Table 6-5 shows the
results of various radon surveys at Mound.
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a. ‘Working level months per year (WLM yr"):were

Mound Plant
Table 6-5: Radon Isotope Survey Dat%a by Building and Period
Surv ey Gas concentration (pCi/l) WLM yr'I
Building , dates Radon Thoron Actinon WL (=
SW Tunnel 10/12/79 88,000 28,000 640,000
SW19 before vent 6/79-10/79 67-1160 ,
SW19 after vent 3/80-4/80 7.7113.4 : 0.03 04
12/89 2.6 Not
g Detected
12/99 1.045.8"
4/00 0.747.2
.| 1998-2000 5.8412
Sw2l © | 5/83 17.5-52.8
12/89 34-118 ! 0.3-0.7 [ 0.4-1.3 | 4.7-15.3
4/90-6/90 117-161 0.85 -| 10.0 median
125 ‘ median "
Sw22 6/90 12 | :
Sw4s 12/89 32 |
0Old SD 12/89 1.52.4
Fire station 12/89 1.2{1.4
Paint shop 12/89 0.941.2
A ! 10/88-2/89 0.141.1
All other buildings 12/89 4 0.4-0.9 : .
| Outside facilities’ - | 5/83 - " 1024059 3 - Co s
Reported background 0.1t02.1 P R
R | Average=0.5 \ .

ietermmed as WL (2(]’00 hryr ) (1/170 hr WLM’ )

b.” Bolded concentrations were derived from charcoal canister measuremerllts

The following radionuclide-specific program and internal data avai'lability' information was initially
collected during work performed for the Pre-1989 Dose Reconstructlon Project. Unless noted

otherwise, the source first summarizing t

e information presented below is the “Other” Radionuclides

Position Paper contained within the Phasg 11 final Reportw (MJW;, 2002, Phase II). Available bioassay
data for the following radionuclides have|been compiled mto Excel spreadsheets titled Database of
Excretion Data of Other Radionuclides (DRAU 2003d) and the Database of Ra-Ac-Th Excretion Data

(ORAU 2003e).

6.1.5 Protactinium-231

Programs involving the recovery and purification of Pa-231 began in the early 1950s and continued

intermittently to September 1979. The injtial campaign ran from August 1954 throughOctobér 1958

and used a Mallinckrodt raffinate known

as “Sperry Cake as a feed material. Later efforts to recover

Pa-231 used another type of residue from|the uranium refi ining process called Cotter Cake. This
material had been identified as a useful squrce of radionuclides during research associated with the
Ionium (Th-230) program. One thousand, two-hundred-fi ifty-one drums of this material were received
during 1975 for processing in the pilot plgnt built in the SW building. This plant ran from 1974 to
1979, during which 22 drums were processed to recover 339 g of Th-230 and 890 mg of protactinium.
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The bioassay program to support the recovery/punﬁcatlon process of protactinium began in August
1955 (Meyer, 1992). The samples were subjected to various precipitation and dissolution procedures
to extract radium, thorium and protactinium fractions (Kirby, 1952; Kirby, 1954; Kirby, 1959). The
available protactinium data were found in a historical file within a notebook during the Pre-1989 Dose
Reconstruction Project and are now compiled in the Data Base of Excretion Data of Other
Radionuclides (ORAU 2003e).

6.1.6 Thorium-230

The bioassay program for Th-230 ran from March 1956 through September 1958. Initially, 24-hour
urine samples were collected, thorium separation was performed, and the thorium fraction was
analyzed. It appears that this process did not provide the desired results and, after about 10 samples
(about mid-May 1956), the procedure was changed to a “radium separation.” It was most likely
assumed that Ra-226 was in equilibrium with its parent Th-230; thus, all counts would be considered
ionium counts.

Primary Th-230 bioassay records consisted of a log book and duplicate records in a brown notebook
(ORAUT-TKBS-0016-5). Secondary Th-230 results included a form (Form 0-634) and then began as
weekly reports on March 17, 1958. Weekly reports included Name, Isotope, and Result. Results
reported on Form O-634 included: Name, Badge Number, Date, Type of Analysis, Isotope, and Result
(MJW, 2002, Phase 1). The Database of Ra- Ac Th Excretion Data now serves as the reposntory for
these data (ORAU, 2003d). » :

6.1.7 Thorium-232

The Thorium-232 Refining Program was a process intended to produce thorium salts. - These salts
were to be produced in a newly-constructed refinery and used to produce metallic thorium for the

. thorium fuel cycle of the breeder reactor. The research and development for the refining process,
known as the Monex Process, was done in the R Building. The directive to construct the required
refinery was issued in March 1955, but construction was canceled in May of the same year. Research
work on the pilot plant continued and was completed in July 1955.

Although a small number of samples were processed between 1951 and 1954, the primary urinalysis
sampling to support Th-232 refining and subsequent re-drumming of source materlals began in
August 1955 and continued until November 1959.

Approximately 170 samples are available for Th-232 in the years between 1960 and 1967. A total of
25 samples are available from the years 1972, 1978, and 1979 (combined). Bioassay records indicate
that urine samples from persons involved in the Thorium-232 Program were analyzed for both radium
and thorium. The thorium is assumed to be Th-232, Th-228, and Th-230.
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6.1.8 Substitute Materials, Radium-226, Actinium-227, and Thorium-228 Records

As part of the Substitute Materials Program, a search was undertaken for other alpha-emitting isotopes
with neutron-generating efficiency comparable to Po-21 0. Ac-227 was selected as a possible
replacement for Po-210 for initiator prodpction. This program involved the separation of Ac-227 from
neutron-irradiated Ra-226. |

‘Between June and October 1954, almost #8 g of radium had been processed and canned. This work
resulted in 47.5 Ci of Ra-226, 14.9 Ci of Ac-227, and 24. 6 Ci of Th-228 being purified by the end of
the year. : _ . _ .

Urine analysis techniques were developed to support the processing of neutron-irradiated Ra-226 in
the SW Building. According to the Histary of Mound Bioassay Programs (Meyer, 1992), preliminary
work for analyzing urine samples containing Ra-226, Ac ‘227 and Th-228 was completed in 1952. A
few urine samples were analyzed in 1951)and 1952 as paxt of the research work for the program.
Several cases of personnel exposure werq detected by routine urinalysis in December 1952. Results of
these 1952 samples do not appear to be in any logbooks, nor could data sheets be found. At the time,
urine samples were being analyzed by a gimple procedure for radium only.

Differential decay analyses indicated that) in-addition to the radium, varying amounts of actinium and
thorium were present in the samples; therefore, a new procedure was developed to determine their
. respective activities. T accomplish this, thorium.and radium were chemically separated from the-
-urine samples and the radium fraction was counted for total activity. Ra-223 is a decay product of Ac-
227.via Fr-223 (1%) and Th-227 (99%). Ra-224 is a decay product of Th-228. Ra-223 and Ra-224 ,
have short half-lives so they grow in relatively rapldly Decay and in-growth curves were plotted and
activities calculated using these curves. $amples were colunted periodically for several weeks and
simultaneous equations were then used td determine the activity of Ra-226, Ra-223, and Ra-224. The
quantity of Ac-227 and Th-228 could then be inferred from the results.

According to the History of Mound Bioassay Programs (Meyer, 1992), sixteen people are listed as
having participated in the program. Howgver, a compilation of data during the Pre-1989 Dose
Assessment Project shows approximately| 120 people as having submitted urine samples for radium
analysis. The last routine sample was pracessed in Febru;ary 1959 when decontamination of the Cave
Area was completed.. A few more samplgs were analyzed between 1963 and 1967.

6.1.9 Uranium Records
'Séveral isotopes of uranium have been used at various t1mes throughout the history of Mound. The
largest uranium program appears to have jinvolved about ten people in limited research on U-233

during 1958 and 1959. This was most likely a part of the reactor fuels program. Urine sampling for

this program began in Ju]y 1958 and ended July 1959. O{/er 130 bioassay results are available for this
time perlod 3 ‘ :

From 1962 to 1972, another program produced U-234 by chemlcally separatmg it from aged Pu-238 .
(Meyer, 1992). About 10 grams (6.2E-02 Ci) were produced annually; the U-234 that was produced

was shipped as the oxide. There was no ipdication of a specific bioassay program associated with this
work. . .
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There was also a program involving U-233 beginning in 1966 and continuing into the mid-1970s
(Meyer, 1992). In this program, 1.5 kg of aged U-233 were processed to obtain 30 mg of Th-229.
However, the Annual Overview section of the Meyer document only indicates a bioassay program for
uranium through 1966. Available uranium bioassay records are limited to 44 bioassay results from
1965-1966. Of these, five were specifically labeled as U-233 results.

A gross alpha procedure was used for analyzing the uranium content of spot urine samples. The
majority of available uranium urine sample results do not indicate which isotope of uranium was
suspected to be present. Spot samples were used for screening; 24-hour samples were collected when
a more precise or definitive result was needed. An anion exchange procedure was used on the later
samples.

6.1.10 Americium-241 and Curium-244

Documentation for Am-241 and Cm-244 is very limited. Primary records for Am-241 and Cm-244 are
unknown. The available data were first discovered in (and extracted from) the PURECON database
during the Pre-1989 Dose Assessment Project (MJW, 2002, Phase 11). Seven bioassay results are
available for Am-241 for one person in 1987. Thirty-eight Cm-244 results are available for six
workers in 1983, and two results for an individual in 1986. All Am-241 and Cm-244 urinalysis data
are in units of activity (pCi). The MJW Report (MJW, 2002, Phase 1I) assumed that Am-241 and Cm-
244 data in Mound dosimetry records are in units of activity excreted per 24-hour period. From
currently available records, it is unclear in which programs the monitored people were involved.

6.2 Mound External Monitoring Data

The following discussion provides a summary of the Mound site external dosimetry program as well
as the types, quantity, and quality of data that can be used for external dose reconstruction. Details
regarding the dosimeters used are presented in ORAUT-TKBS-0016-6. Additional information
regarding the external dosimetry equipment, methodologies, and techniques in use during most of the
proposed class time period is provided in the History of Personnel External Dosimetry Program at the
Dayton Project and Mound Laboratory 1946-1993 (Meyer, 1994).

In 1948, as initial operations were being planned for the newly-established Mound Laboratory,
Mound’s health physicists, employed by the Monsanto Chemical Company, consulted with their
counterparts at the Oak Ridge National Laboratory concerning external dosimetry techniques that
would be appropriate for continuing the Po-210 production operations previously conducted at
locations in the Dayton area. A continuous external dose monitoring program began. This program
developed policies and made programmatic corrections as necessary. Mound used a film badge
external dosimetry monitoring system from 1946 to 1977. From 1977 to the present, Mound has used
a TLD system. Records of radiation exposures from personnel dosimeters worn by workers and co-
workers are available for all years of the proposed class time period. The MESH database serves as
the primary electronic repository of these records. It contains all radiation doses measured for Mound
employees from 1947 to 2005. Periodic health physics reports contain summaries of the number of
dosimeters read for each period, and the number of results in each of several dose ranges. When
individual doses cannot be reconstructed more precisely, maximum doses can be based on these
reported results.
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Individual dosimeter cycle results are nof
group was unable to recover any individy
mainframe computer. A’ summary report]
employees from 1947 through 1977 (Gui
pp.- 207-211). Individual dosimeter resul
with early termination dates (before abou
" balance of individual employee cycle dat

Positive photon doses are present in the 1|
operations, and neutron doses were first 1

Recorded beta doses are uncommon in M
Dayton Units 11l and TV did include somg
optical density of the monitoring film be}
low-energy radiation, including beta part
window’ portion of the film could be use
read and are not a part of employee recor
164). The reason for this lack of data is 1]
was specifically designed to isolate the ps

complete in that, at the end of 1977, the Mound dosimetry
al monitoring data for the previous years from the

was generated of the annual recorded doses of all monitored
do, 2003; Meyer, 1994, Volume 111, 1973 Appendix 3,

ts survive in some employee claimant files for employees

t 1960). Discovery efforts are on-going to retrieve the

a.

ecords for many| workers from the beginning of Mound site
ecorded in 1949. ‘

ound site records until approximately 1960. Data from

beta measurements. Photon exposures were based on the
1ind a shield (e.é;., brass, Cd, Te, Ta) sufficient to block

cles; the optical! density of the ‘unshielded’ or ‘open-
d to estimate beta doses. However, early beta doses were not
ds until at least January 1960 (Meyer, 1994, Volume I, p.
hat beta dose rates were likely low in the T Building, which

ocess solutions.‘ On December 1, 1965, technicians began to

.read the open-window portion of the film|
insensitive films as well) as part of the ¢

as well as the area behind the shield (and the sensitive and
libration procedure. The purpose of the additional

measurements wasto permit better evaluation of low-energy gamma photons.(Meyer, 1994, Volume I,
p. 310). :Evaluation of the MESH database for beta results generally supports Meyer’s report of beta’

monitoring. Though a few results are no
‘not noted until 1968.

Table 6-6 presents a éumfnary of the avai

minimum number of records believed to |

number of beta results that were greater t
been included in Table 6-6.

ed for earlier dates, significant numbers of beta results are .

lable external monitoring records. To obtain a count of the
be beta-only measurements, the database was queried for the
han the recorded deep dose. This resultant yearly count has
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Table 6-6: Summary of External Monitoring Data in the MESH Database -
(Table 6-6 spans two pages)
Year Number quorkers Number 'ofRecords Number ofEeta
Monitored Available® Records
1949 620 620 1
1950 630 630 0
1951 669 669 0
1952 654 654 0
1953 579 579 0
1954 321 321 0
1955 209 209 0
1956 168 _ ' 168 0
1957 203 203 0
1958 302 302 0
1959 384 384 0
1960 502 502 0
1961 608 608 ]
1962 663 663 ]
1963 751 751 1
1964 993 ‘ 993 1 .
1965 - 1036 1036 5
1966 1323 1323 2
1967 1397 1397 2
1968 1436 1436 423
1969 1485 1485 554
1970 1506 1506 1208
1971 1396 1396 - 835
1972 1412 1412 219
1973 1410 1410 142
1974 1331 1331 866
1975 1539 1539 1075
1976 1059 1059 755
1977 1306 2452 - 1464
1978 1324 8757 1978
1979 1464 8889 1717
1980 1600 9355 1324
1981 1792 10099 1376
1982 1987 9244 1373
1983 2300 9403 - 2018
1984 3315 10955 5718
1985 3508 10996 6362
1986 3309 12421 4889
1987 3957 14504 - 5083
1988 4638 16382 5000
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Table 6-6: Summary of External Monitoring Data in the MESH Database
Table 6-6 spans tw‘]o pages)
Year Number qf Workers Number .of Reacords Number of {Seta
Monitored Available Records

1989 4386 15769 386

1990 4191 14947 127

1991 4227 13151 166

1992 5036 , 12958 42

1993 7589 24374 24

1994 6294 17571 18

1995 2246 6182 22,

1996 1325 4478 133

1997 1056 . 3488 125 .

1998 947 3112 32

1999 1017 3617 84

2000 978 3117 7

2001 846 2617 12

2002 781 2419 29

2003 . 603 898 0

2004 70 158 3
2005 58 114 0 . ». |
E_a Prior to 1977, only individual annual sumnharies are available fherefore, the number of reg’or'(:ls équélé thé numl')er"i

of émployees. After 1977, dosimeter readi
meaSurement results.

® The number of beta records represents the
dose for a given dosimeter.
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. s Lt . .
Table 6-7 summarizes general dosiméter types used and assignment policies.

Table 6-7: Mound Dosimeter Use and Assignment Policies

Date

Photon dosimetry

February 21, 1949

Operations began in T Building. Film badges, one sensitive and one insensitive film, with 1-mm
cadmium filter read weekly and two pocket ion chambers read daily. Beta window not read.

December 1951

Film badges read every 2 weeks.

May 1966

Use of pocket ion chambers discontinued.

September 1968

New dosimeters with security credential. Based on Nevada Test Site badges but with different
filters. Modified later with TLD photon dosimeters plus Nevada Test Site neutron dose film. In
1977, questions were raised about low-energy photon dose underestimates with tantalum shields.

1972

Routine extremity dosimetry began.

December 1977

All-TLD dosimeters introduced.

October 1986

New soft-pack dosimeters.

June 1991

New hard-pack dosimeters with neutron track etch capability.

June 1993

Added neutron track etch capability for future use.

September 1949

NTA track etch film for fast neutrons first used in T and R Buildings. Read 10 fields at 980 power
magnification and averaged readings.

September 1956

Began reading 10 fields at 430-power magnification with projection microscope and averaged
values. .

December 2, 1957

Returned to using 980-power projection microscope to read NTA film.

“January 21, 1963

Began routine monitoring of night maintenance staff in Building P.

" March 1963 Began using 400-power projection microscope. Reading 64 fields and averaged.
October 1964 Began using new projcction microscope with better light. '
March 1966 Began badging all hourly Engineering Department staff members who spent a portion of their time
in radiation control areas of plant.
April 1967 . Began using another new projection microscope, first at 500-power, then at 1,000-power.

August 1, 1968

Exchange frequency for Buildings R and SW personnel changed to 4 weeks.

Nov./Dec. 1977

All-TLD dosimeters introduced. Began using TLDs for neutron exposure monitoring.

October 1986

New soft-pack dosimeters.

June 1991

New hard-pack dosimeters with neutron track etch capability.

June 1993

Added neutron track etch capability for future use.

Table 6-8 below summarizes the beta-photon dosimeter types, exchange frequencies, and types of
workers who were monitored.

Table 6-9 below summarizes the neutron dosimeter types, exchange frequencies, and types of workers
who were monitored.
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"Table 6-8: Beta-Photqn Dosimeter Types and Exchange Frequency
Dosimeter "Exchange
Period Dosimeter type holder : frequency Comments
2/1949-11/1951 DuPont D552 Oak Ridge/steel - Weekly All radiation workers
12/1951-1957 DuPont D552 Oak Ridge/stee Biweekly All radiation workers
1957-1960 DuPont (model unknown QOak Ridge/steel Biweekly All radiation workers
11961-1962 DuPont 558 Oak Ridge/steel Biweekly All radiation workers
1963-1968 DuPont D556 Oak Ridge/steel Weekly ‘Some radiation workers
, Biweekly | Most radiation workers
: - Monthly General area workers
1968-1969 DuPont D556 Oak Ridge/steel Biweekly Dependent on work area
: v Monthly ‘
; Quarterly
1970-1977 Kodak Type 3 { | Mound holder Biweekly Dependent on work area
: Monthly ;
Quarterly .
1977-1986 Harshaw 8810 TLD-700 Cycolac Biweekly Dependent on work area
i ' Monthly ’
] . : Quarterly
1986-1987 Harshaw 8810 TLD-700 Cycolac Monthly Dependent on work area
] Quarterly
1987-1991 Harshaw 8810 TLD-700 | | Cycolac Monthly All employees monitored
- D : P P Quarterly . . i
1991-site closure Harshaw 8801 TLD-700 | |Cycolac ) Monthly - Dependent on work:area -
L 1 L s Quarterly ' T

Table 6-9: Neutron

Dosimeter Types and Exchange Frequency

Dosimeter Exchange :
Period Dosimeter type “holder | frequency Comment
1949-8/1951 Kodak NTA QOak Ridge/steel | Weekly All radiation workers
8/1951-1957 Kodak NTA Qak Ridge/steél Biweekly All radiation workers
1957-1960 - Kodak NTA Oak Ridge/steel | Biweekly All radiation workers
1961-1962 Kodak NTA Oak Ridge/steel Biweekly All radiation workers
1963-1968 ' Kodak NTA Oak Ridge/steel Weekly - Some radiation workers
Biweekly Most radiation workers
. Monthly General area workers
1968-1977 Kodak NTA Mound holder Weekly Dependent on work area
o : Biweekly
v Quarterly
1977-1986 Harshaw TLD-600 TLD-700 Cycolac ' Weekly Dependent on work area
" : ! Biweekly
] Quarterly
| 1986-1987 Harshaw TLD-600 TLD-700 Cycolac Monthly Dependent on work area
. 4 Quarterly
1987-1991 Harshaw TLD-600 TLD-700 Cycolac Monthly Dépendent on work area
) : Quarterly '
1991-2003 Harshaw TLD-600 TLD-700 Cycolac Monthly Dependent on work area
s | Quarterly
L
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Early Mound site neutron dosimeter results were more,accurately measured using NTA film than the
spectra present at most AEC sites, due to the higher-energy spectrum associated with Po-Be sources.
For this reason, Mound neutron doses can be based substantially upon measured doses even in the
NTA film era. Periodic health physics reports demonstrate that not all workers were monitored for
neutron doses; however, neutron dosimeters were required for work in those areas with significant
neutron dose rates. For this reason, those workers with the highest potential neutron doses are
assumed to have been monitored, which provides a sufficient basis for estimation of a maximum
neutron dose for others workers.

6.3 Mound Air Sampling Data

Mound health physics program records include a number of air samples for alpha- and beta-emitters.
Typically, such data are of limited use in dose reconstruction due to the great uncertainties associated
with the doses estimated based on measured air concentrations. When possible, dose reconstructions
are usually performed based on data related to a specific claim (including bioassay data), which
provides a much more direct assessment of the uptake of a given radionuclide and the resulting organ
dose. Air concentration measurements are used to assign internal doses from radioactive material in
the general environment, in accordance with the Mound Occupational Environmental Dose TBD,
(ORAUT-TKBS-0016-4).

Measured air concentrations are useful for estimating maximum doses when bioassay data are
unavailable. Performance of routine air monitoring was a feature of the Mound health physics
program since the beginning of Mound operations. Air sample results-are available in at least
summary form for the years 1949 through 1954. This information will be integrated into the revision
of the Mound Occupational Internal Dosimetry TBD. In some cases, this information will be used to
bound doses for unmonitored internal exposures, as described in Section 7.0 of this report.”

7.0 Feasibility of Dose Reconstruction for the Proposed Class

The feasibility determination for the proposed class of employees covered by this evaluation report is
governed by both EEOICPA and 42 C.F.R. § 83.13(c)(1). Under that Act and rule, NJOSH must
establish whether or not it has access to sufficient information either to estimate the maximum
radiation dose for every type of cancer for which radiation doses are reconstructed that could have
been incurred under plausible circumstances by any member of the class, or to estimate the radiation

.doses to members of the class more precisely than a maximum dose estimate. If NIOSH has access to

sufficient information for either case, NIOSH would then determine that it would be feasible to
conduct dose reconstructions.

In determining feasibility, NIOSH begins by evaluating whether current or completed NIOSH dose
reconstructions demonstrate the feasibility of estimating with sufficient accuracy the potential
radiation exposures of the class (discussed in Section 9.0 of this report). If the conclusion is one of
infeasibility, NIOSH systematically evaluates the sufficiency of different types of monitoring data,
process and source or source term data, which together or individually might assure that NIOSH can
estimate either the maximum doses that members of the class might have incurred, or more precise _
quantities that reflect the variability of exposures experienced by groups or individual members of the
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class as summarized in Section 3.0. This
Internal Procedures which are available 4
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Upon request (and as applicable), the Stoller Corporation/Source One Management contracting team
provides employees’ original hardcopy records in addition to database printouts (prior to 1958), which
ensures the ability to confirm data. These hardcopy records are in the form of various preprinted
forms, cards, or reports (depending on what was in use at the time). Per Dose Reconstruction
Training, ORAUT-TRNG-0051, when performing dose reconstructions, personnel performing dose
compare available hard copy data with database printouts.

The history and general quality of available Mound monitoring record data sets are summarized in
following subsections. Dosimeter performance, bioassay procedures, and the QA/QC procedures
associated with various monitoring campaigns were quite extensive at Mound and have been
described in several documents. The ORAUT internal and external TBDs (ORAUT-TKBS-0016-5,
ORAUT-TKBS-0016-6) provide some details. Extensive details of procedures and their evolution are
contained within Meyer’s external monitoring and bioassay history documents (Meyer, 1992; Meyer,
1994). ’

7.1.1 Internal Monitoring Data Review

Unless otherwise noted, the following characterizations of Mound internal data have been taken from
three documents describing work performed for the Pre-1989 Dose Assessment Project (MJW, 1998;
MIJW, 2002, Phase I; MJW, 2002, Phase II). Internal monitoring data collection and assessment was a
primary goal of Phase I of that project. Below is a summary of more detailed information available in
the documents referenced above. '

Plutonium Bioassay Data

. The PURECON database was established in 1991 by the University of Lowell Research Foundation.
This work was undertaken to meet the requirements of DOE Order 5480.11, Radiation Protection for
Occupational Workers (DOE, 1988), which became effective January 1, 1989. A document entitled
Plutonium Historical Dose Reconstruction Program provided the historical backdrop for this effort
(Meyer and Reeder, 1992). In brief, Mound staff recognized that it needed to develop more reliable
internal dosimetry record-keeping with respect to plutonium, which resulted in building the computer
database from the original raw data.

As noted above, QA/QC and repair work has been performed on the PURECON database by MJW
during its work on the Pre-1989 Dose Assessment Project (MIW, 2002, Phase I; MJW, 2002, Phase
11). During its initial assessment of the existing database (5% check), MJW noted that for all
PURECON records checked for errors of all types, there was an 8.2 % error rate was observed. This
was considered unacceptable because some of these errors dealt with misidentification of bioassay
data that could directly affect the results of the MJW dose screening program. Details of these checks
are provided in the Phase 1 Report, Volume I, Appendix 11-2 (MJW, 2002, Phase I).

Also provided in Volume 11, Appendix A, Subpart 2 of the Phase I Report, is a memo submitted to
Mound in September 1997 with recommendations regarding assessment and repair of the entire
PURECON (and tritium) databases. The recommendations were approved and a description of the
work performed is discussed in Section 1I(C)(1) of Volume 1. 1n essence, a test plan was devised that
allowed continued testing of the PURECON database against a predefined set of test conditions
(derived from a proposed Pu-screening algorithm) until a zero error condition was returned.
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Once the database was complete, the second phase of QA was initiated. Supervisory staff compared
the results of all 24-hour urine samples entered into the database with the original hard copy logbook
results. These samples were chosen for 100% review because 24-hour samples were typically
collected following a known or suspected intake, and therefore represented some of the larger results.
In addition to this review, 1% of the remaining records were compared to the hard copy results. The
goal was to verify that there was less than a 1% error rate in the database construction. If a larger
error rate had been found, additional QA would have been performed.

As this data comparison was performed, it turned up gaps of a few weeks to several years in the data
of several individuals. This was unusual because samples were typically collected on a weekly basis.
These gaps were researched using Microsoft Access to identify gaps by a preset time period such as
30 days, 60 days, etc., up to one year. These data gap printouts showed the length of the gaps, and
potentially, the data that were absent. Examples of a data gap printout are shown in Appendix D of
the Phase | Final Report (MJW, 2002, Phase 1). The data gap research also helped identify those
periods of potentially-missing data in an individual’s file so that the paper records of weekly reports
and logbooks could be searched for the occurrence of a particular name. It should be noted that for
the early Po records, only the person’s name was used as a means of record identification. In many
instances, the name was not complete; in a few cases, only nicknames were entered. Consequently, it
is unknown if all records for an individual were reconstructed correctly in that regard.

Once the initial Po database entry work was complete, MJW turned its attention to additional sources
of Po data that had not been previously identified. As was previously discussed, the original Po
logbooks were consulted throughout the Po data entry process to resolve conflicts found on the Po
cards. As a result of continuing to consult these logbooks, additional data were discovered that had
never been captured on Po data cards. These new data were input into the Po database as they were
discovered.

Additional data added to the PORECON database came from a 3-ring binder containing two sets of 19
microfiche discovered in historical file drawers. Labeled “Po-210 Historical Exposure Data,” the data
entered on the fiche contained the worker's name, SSN, and Po bioassay data consisting of the sample
date and result. Because the origin of these data was unknown, they were treated as potential
information which may be missing from the PORECON database. Therefore, a 100% check of the
fiche data against the PORECON database was performed. The results showed that a few persons
listed on the fiche were not included in the database. They also showed that, for several individuals,
the fiche contained more sample information than the database. Finally, in a few instances, the fiche
data were in conflict with the database information. In this case, the original Po logbooks were again
consulted to resolve any conflicts. '

Almost from the inception of the Pre-1989 Dose Reconstruction Project, there were reports by former
Mound staff of human bioassay data present in original logbooks sent for classified storage at the Los
Alamos National Laboratory (LANL). Discussions were initiated between DOE Mound and DOE
LANL in October 1997 regarding a limited search of the Mound logbooks. After several months of
discussion, MJW staff spent two days at LANL in March 1998 reviewing approximately 230
classified, potentially radiologically-contaminated logbooks. The results of this review showed that
about 10% of the logbooks examined contained human bioassay results for polonium. An additional
5% of the information gathered was also related to Po research, such as nose wipe data, blood sample
data, fecal sample data, and various animal studies. Additional discussions were then held between
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Mound DOE and LANL DOE to retrieve

a selected number of Mound logbooks. “A total of

approximately 1500 logbooks were returhed to Mound following declassification. A complete review
of these declassified records was perforned and the results of this additional work showed that only
about 5% of these logbooks contained human bioassay results for Po with some additional animal

data.
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“QOther Radionuclides” Bioassay Data . .

For the purposes of this repért, “other” radionuclides are defined as radionuclides other than tritium,
Po-210, or plutonium isotopes. Bioassay data for other radionuclides were collected from several
sources and compiled into Excel spreadsheets as part of the Pre-1989 Dose Reconstruction Project.
Unlike the plutonium (PURECON) database or the polonium (PORECON) and tritium databases,
which were created from fairly well-organized individual dosimetry records, the “other radionuclide”
information was generally very poorly-documented and the interpretation of the bioassay results were
often at best scientific approximations. It appears that because the activities involving the other
radionuclides were not large-scale operations, the documentation of associated bioassay sample
information was secondary. to the larger plutonium, polonium, and tritium sampling and analysis
programs.

Logbooks served as the primary source of information MJW used to construct the Excel spreadsheets.
Additional results came from Kardex files. A total of 215 records were found in, and extracted from,
the PURECON database. The curium and americium data found in PURECON represent the only
data discovered to date for those radionuclides.

Difficulties encountered in attempting to interpret available bioassay records are noted in a paper
entitled MJW Corporation Position on “Other” Radionuclides for the Pre-1989 Dose Assessment
Project (MJW, 2002, Phase 1I). MJW notes therein that gross alpha counting was used to obtain the
available results. Some of the results were not associated with a name, social security number, or
health physics number. Often, there were no units associated with a result. In many cases, there were
results for an element such as radium or thorium, but it was unclear which isotope was intended.
There was no information on the age, solubility, or chemical form of the elements. In'some cases, it
appears bioassay results were repeatedly reported for two, or sometimes three, different radionuclides.
For example, a person may have identical results for protactinium and Th-232. In other cases, urine
samples may have been analyzed for radium/actinium/thorium by differential decay analysis of the
radium fraction. The same urine sample may have also been analyzed for Th-232 by doing a Ra-Th
separation. The results of the differential decay analysis appeared to conflict with the Th-232 analysis
in that the dominant radium isotope is Ra-223 whereas Ra-224 would be expected. This would seem
to indicate that the thorium results should have been interpreted as Th-227.

The methodologies used to reconstruct dose for these radionuclides are discussed in Section 7.2.1.4.
7.1.2 External Monitoring Data Review

After polonium operations began in February 1949, the results of the pocket dosimeter measurements,
film badge readings, and neutron doses were entered in each employee’s radiation exposure record on
Form 1015-X, which remained in use until December 1959. Beginning in May 1959, neutron
exposure data were entered on punch cards and processed by the External Exposure Analysis System
(EXAS) program. Beginning on January 2, 1960, results of both photon and neutron monitoring film
were entered on punch cards (Meyer, 1994, Volume |, 1960 Appendix I, pp. 133—138). After that
time, dose data based on film measurements were entered on Form 1015-X.

Beginning in March 1963 pocket dosimeter results were entered into a file-card system. The use of
punch cards for recording pocket dosimeters ended, and a Kardex file cabinet was purchased for the
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The External Radiation Analysis Data (H
Environmental Safety and Health (MESE

The MESH database contains all measur
annual summary dose is available for yes
overestimation of em'ployee doses; howe
claimant-favorable assumptions to calcul
potential dose received by an individual

(called the limit of detectlon or LOD).

Early neutron dose measurements were n
These film dos1meters likely responded i

Mound Plant

March 25, 1963, until December 27, 1963 (Meyer 1994,
eginning on December 30, 1963, pocket dosimeter data were
) permitted the use of a Rolodex V-File for more efficient

¢ through May 1966. ]
RAD) program replaced EXAS in 1978, and the Mound
1) program replaced ERAD in September 1989.
‘ ’ '

ed employee radiation doses since 1947, although only the
irs before 1977.' Annual doses are sufficient for !

ver, the lack of individual dosimeter cycle data requ"ires

ate missed extemal doses. Missed external dose is the
below the technologlcal limit of the dosimeter to detect

El

hade using nelltron track emulsion, Type A (NTA) film.
n a manner proportional to the doses received for early

operations at Mound‘ resulting in neutron doses due to the relatively high-energy spectrum associated

with neutrons from Po-Be sources. Othel
)
Obviously, many changes have occurred
record-keeping practices. As described &
for total program reconstruction was not
operation (Meyer, 1994) In practice, ma
than developing the records themselves.
program and dosimetry performance are
significant administrative practice that w
Many of these documents are referenced|i
Personnel External Doszmetry Program
(Meyer, 1994), and i in the SRDB. Progra
available in the SRDB.
!

Internal Radiation Doses a

7.2 .

The principal sourcef'of internal radiation

inhalation and ingestion of radiological ¢

i '

Research and de\ielopment (R&D) of

and neutron sources for other uses
‘i

Research for alternatives to Po-210 fi

Po-210 required the frequent re-many

used ona Varlety of m1ss10ns to prov

|

= - =

Radioisotope thermoelectric generatg

Trit_ium-handling:technologies that su

r operations had lower average-energy neutron spectra.

over time with r'egard to Mound’s dosimetry program and
y Meyer, the need for a “some day in the future” capability
a well-defined “need,” especially in the early decades of -
intaining controlled record storage was more of a challenge
Nevertheless, a large number-of documents describing the
available. After evaluating these, NIOSH identified no
puld jeopardize the integrity of the recorded external dose.
in ORAUT-TKBS-OOI6-6, incorporated into the History of
at the Dayton Project and Mound Laboratory 1946-1993

m descriptions and assessments for later years are also

t
1

t Mound
' i’ B

dose for members of the proposed class would have been

ontamination during the following operations:

: ;
fabrication of n‘eutron sources for nuclear weapons‘initiators

dr use in weapons initiators (because the short half-llfe of
facture of the 1n1t1ators)

rs (RTGs) and r‘:adioisotope heat sources, which have been
de heat and electric power

pported weapons and non-weapons programs
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Research on metal tritides and tritium targets

e Recovery and purification of tritium from waste generated by Mound and other DOE sites

Research into production of alternative reactor fuels such as thorium
e Research and development of the joining of exotic metals
e Research and development of technologies for radioactive waste management

The potential internal sources would have been dependent on the operational area and activities. The
major sources of intakes have been polonium, plutonium, and tritium. Bioassay monitoring was
typically conducted for the radionuclides determined by the site radiation protection program to be of
primary dosimetric concern. :

Mound listed the following radionuclides as primary radionuclides because they could deliver
relatively high doses to human receptors, had widespread use at the site in multiple buildings and
facility processes, and had sufficient site documentation to evaluate internal dosimetry. Tritium was
included due to potential absorption via hydrogen exchange across the skin barrier. (ORAUT-TKBS-
0016-5) :

‘e ' Po-210 ’ e Pu-24]*

‘o Pu-238 ' e Pu-242*
' Pu-239 ' o Pa-23l
‘e Pu-240* e H-3

* Pu-240, Pu-241, and Pu-242 are not dosimetrically significant.

Radionuclides of secondary concern to Mound staff were assessed with limited internal dosimetry
data due to the limited worker exposures. Short-lived radioactive gases and their respective daughter
products were generated at Mound by activities involving uranium and thorium chain extraction and
separation activities, as well as by the manufacturing of sealed sources. Exposures to these gases were
minimized by a ventilation system installed in 1980 and were largely restricted to the SW building
where radium and actinium work took place. The following are the secondary radionuclides in
addition to daughter products from the uranium and thorium decay chains:

e Am-24] e U-233
e Cm-244 e Th-232
e U-238 e Th-230
e U-235 e Th-228
. U-234

Comparison results to quantify “short” and “long-lived” radionuclides or specific measurements of
“Short-Lived Daughter Products” are contained in health physics periodic reports starting in March
1952.
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7.2.1 Process-Related Internal Doses

- The following subsections summarize the
reconstructing the process-related interna
information on the individual topics can |
and (King, 1995).

7.2.1.1 Tritium

~ Extensive use of tritium began at Mound
possible prior to that time. Most of the tr
uptake of tritiated water (HTO), which is
assessments at Mound were reliably mea
1957. Measured doses are modified to re
the Mound Occupational Internal Dosimg
unmonitored exposures are also provided
available tritium urinalysis results are suf
doses.

7.2. 1 2 Polomum 210 Operatlons

Full sca]e separatlon of Po- 210 from irra
~Building from 1949 to' 1971. Facilities a
decontamination laboratories, a storage
and analytical laboratories. Po-210 was 4
sludge materials with 0.02 Ci/l total alpha
and electrodeposition studies from 1948 4
from 1956 to 1961. Po-Be sources were fi
support various weapons programs. 'Polo
generators (King, 1995). Intakes of polor
data that existed as early as 1944,

The SW Building was used for countipg )
verification, and Po-209 and Po-210 retrig

Po-210 were present in the WD and WDA

polonium nitrate and polonium chloride (

As dlscussed in Sectlon 6.0 of this report,
database during the Pre 1989 Dose Asses
. from original logboo]gs and data cards. P

spanning from 1944-1 973.

These data may be supplemented with avi

bounding dose.

at Mound

of

12-19-07

extent and limi’tations of information available for -

| doses of members of the proposed class. More detailed
e found in Section 6.1 of this report and in (Meyer, 1992)

|
in the mid-1950s, and some limited exposure may have been

itium exposure at Mound was assumed to be related to the

effectively monitored using urine bioassay. Tritium dose

sured using standard assessment methodologies starting in

flect current dose models as discussed in Section 5.3.1.1'in
try TBD (ORAUT-TKBS-0016-5). Recommended doses for
in the referenced section. The quantity and quality of
ficient for estimating maximum doses or precisely estimating

N . iF
ilated blsmuth took place on the second floor of the. T -
d activities included neutron source calibration, .
bol for, |rrad1ated bismuth slugs, neutron source processing,
Iso present in Bwldmg HH from 1949 to 1959, generating -
 activity. Use ():f Po-210 in the R Building involved research
o 1951, and the manufacturing of Po-Be neutron sources

irst manufactured at Mound as neutron source initiators to
hium was later used to produce Po-210 heat source

riurn and the resulting dose may be calculated using bioassay

P0-210 sources, ;neutron’source measurement, source strength

zval. Aqueous wastes containing Po-208, Po- 209, and

\ Buildings beginning in 1949. Chemlcal forms included
Meyer, 1992).

MIW placed Pg-210 bioassay data in the PORECON
sment Project after evaluating individual dosimetry files
DRECON contains over 207,750 individual sample results

rilable process information to estimate a reasonable
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7.2.1.3  Plutonium

Pu-238 is the primary radionuclide of concern with respect to internal dose at the Mound site
beginning about 1959. The first production RTG, the SNAP-3A, was built in 1958 using Po-210
alpha decay as a heat source. President Eisenhower used the current to generate a radio transmission
from the Oval Office in 1959. Subsequently, the SNAP-3 was redesigned to use Pu-238 in order to
extend the life of the generator. The SNAP-3B was first launched in the Navy Transit satellite
program.

Production of Pu-238 was a large-scale project, eventually using the SM and PP buildings, and
extending from 1959 through the late 1970s. A number of material forms were used, including
Pu-238 metal, plutonium oxide, plutonium dioxide, and plutonium metal ceramic (cermet). The
generator projects included a number of spacecraft power sources for satellites, the Apollo program,
and planetary and interstellar space exploration programs employing the Pioneer and Voyager
spacecraft. Other sources were fabricated for use in buoys, for potential use in pacemakers, and in
diving suit heat sources. Production efforts were reduced in the period of the 1970s. During this time,
encapsulation of the Pu-238 was moved to the Savannah River Site, and after 1979, unencapsulated
Pu-238 was not routinely handled at Mound. The program had an indeterminate status for a number of
years, but operations with RTG fuel were officially moved to the INEEL site in 2006.

The Mound site featured only limited exposure to weapons-grade plutonium in small-scale research
operations and the preparation of a small number of neutron sources. Weapons-grade Pu-239 used in
the Mound plutonium neutron source project (R building, 1956-1958) was reported to be over 95%
pure by mass, with trace amounts of Pu-240 and Pu-241, which are not dosimetrically significant
(King, 1995). Additional information on Pu-239 feed material characteristics can be found in the
Mound site profile.

Plutonium bioassay results are available from 1956 through 1991 in the PURECON database.
Subsequent plutonium internal dose monitoring results are listed in the MESH database. Early results
were based on gross alpha measurements, and the resulting doses must be calculated based on the
potential exposure. Later measurements (1980 and after) were isotopic for Pu-238 and Pu-239. These
data may be supplemented with available process information to estimate a reasonable bounding dose.

7.2.1.4 Other Radionuclides with Bioassay Monitoring Data

The Mound site conducted diverse activities in research and chemical engineering; a number of which
are discussed in Sections 6.1.4 through 6.1.10. Each process is summarized below with respect to
methodology used to reconstruct internal dose.

* Protactinium-231, 1954-1958: This limited program featured bioassay data for the primary
radionuclide beginning in 1955, and this value is used to assign missed dose as well as potential
dose from intakes implied by positive results. These data may be supplemented with available
process information to estimate a reasonable bounding dose.
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7.2.1.5 Other Radiq'nuclides with No Bioassay Data

- Americium-241 and Cm-244: Limited | f
* bioassay results. These are used to asgign missed dose as well as potential dose from intakes

implied by posmve results. These data may be supplemented with available process information
to estimate a reasonable bounding dose. ‘ '

Thorium-230, 1954-1956: Programs
radionuclide, and this value is used tg
implied by positive results. Air activ

nvolving Th-23

) featured bioassay data for the primary
assign missed dose as well as potential dose from intakes

| ) : o .
ty measurements are available in periodic health physics
reports specific to the ionium program.

Along with available process information and bioassay

data available from 1956 onward, makimum doses can be estimated, or doses can be estimated

more precisely than a bounding dose ¢

Thorium-232, 1954-1956 (Research);

stimate.

1956-1975 (Storage): Programs involving Th-232 featured

bioassay data for the primary radionug
potential dose from intakes implied by

lide, and this value is used to assign missed dose as well as
positive results. Small numbers of bioassay results are

available from 1951 to 1954, with larger numbers available from 1955 through 1959. Additional

bioassay data associated with the peripdic re-drumming of material is available prior to and after
the time the material was in the Building 21 storage basins. These data may be supplemented with
available process information to estimate a reasonable bounding dose.

Radium-226, Ac-227. and Th-228, 1949-1954 (research and production); 1955-1959

(decontamination and decommissioning): These radionuclides were part of research on production
for use of Ac-227.as a substitute for polonium in neutron initiators. The decontamination and
decommissioning of the building where the work was‘ done was completed in February 1959

(Meyer, 1992, p.38). NIOSH has acce
radionuclides; however, interpretation

for the time period October 1, 1949-through Feb1 uary’28 1959. -

>
]

ss to a limited r‘lumber of bioassay results for these -
of the results is uncertain. NIOSH cannot bound the dose

e - ) . .
Uranium: Processes with uranium were associated wnh reactor fuels research. Existing bioassay

results‘are used td assign missed dose
results:” Along with available process

as well as potential dose from intakes implied by positive
information and bioassay data, maximum doses can be
estimated or doses can be estimated njore precnsely than a bounding dose estimate.

programs with these materials resulted in a small number of .

A number of radionuclides are described in the literature as available through direct exposure during
research activities, or as part of the waste disposal system. Small quantities of a variety of
radionuclides assomated with research-scale activities and their progeny are available in subsequent
oning workers, as listed in the King document (King, 1995).
the Mound program sampled for those radionuclides having

years to decontammatlon and decommissi
Like most radiation protectlon programs, {

the potential to produce the majority of the
significant for several.reasons, including:

Limited amounts Qf material and limited number of personnel exposed

internal dose. Radionuclides were considered less
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e Very small doses compared with the primary dose radionuclide. For example, a spectrum of beta-
and gamma-emitters associated with the irradiated bismuth feed product for the polonium
refinement process is listed in King with the statement that “Polonium-210 is the major
radionuclide of concern, with Zinc-65 a distant second” (King, 1995)

¢ Insignificant dose commitment due to a short effective half-life. An example of this would be
La-140, used as a radiotracer

For Mound chemical research operations, descriptions of the process and results exist in Mound
progress reports, technical reports, and in peer-reviewed journals. From these documents, the
proportions and amounts of radionuclides can be determined with sufficient accuracy to estimate a
maximum dose. Another source of information is air monitoring results available for some buildings
and time periods.

Examples of other radionuclides for which doses will be calculated based on data other than bioassay
results are listed below.

o Fission product dose from ‘reactor waste” research (1949-1953. A project was conducted in the R
Building to research the feasibility of removing fission products from waste streams, including the
bismuth phosphate, tributyl phosphate, and the solvent extraction (Purex) plutonium separation
processes. Progress reports, such as Decontamination of Process Waste Solutions Containing
Fission Products by Adsorption and Coprecipitation Methods (Information Report) (Decon,
1951), contain detailed descriptions of the process, along with chemical composition and
radioassay results. Additionally, bioassay was performed for individuals with plutonium as the
indicator element. From these, maximum exposures may be determined with sufficient accuracy
to determine a maximum dose.

o Separation of yttrium from strontium (1952-1954). A small research project was conducted to
separate Sr-90 from its progeny Y-90 (in secular equilibrium in material aged more than 30 days).
No bioassay data exist for this operation; however, a description of the chemical process exists in
the document Preparation of Carrier-Free Yttrium-90 (Yt-90).

e Radiotracers (1949-1954). The literature suggests that there was some potential for exposure to
La-140 and Ba-140 (in secular equilibrium), which was used as a radiotracer to determine the
efficiency of the separation process with lanthanum and barium modeling the chemical behavior
of radium and actinium. The proportions of the radionuclides in the process material are listed in
the progress reports such as Report for Research on Substitute Materials, October 1, 1951 to
December 31, 1951 (Actinium-227) (Ac-227, 1952). A maximum dose may be estimated for
potential exposure to these radionuclides during this activity.
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7.2.1.6 Radon
Beginning in 1952, sources of radon (Rn:222), thoron (Rn-220), and actinon (Rn-219) were present at

Mound due to radium and thorium proce;
from Th-232 extraction and purification ¢
1966, drummed thorium sludge was trans

i

sing and separation of Pa-231 and Ac-227. Thorium sludge -
perations was stored outside in drums from 1954-66. In
ferred to Building 21. '

Table 7-1: Radon Isotope Survey Data by Building and Time Period

y Gas concentration (pCi/l) : _]

b Survey Radon - Thoron Actinon WLMyr

Building | dates (Rn-222) (Rn-220) | (Rn-219) WL (=
SW Tunnel “ 10/12/79 88,000 28,000 640,000 n/a n/a
SW-19 beforevent . | 6/79-10/79 67-160 :
SW-19 after vent 3/80-4/80 7.7-13.4 , 0.03 0.4
12/89 2.6 Not
i Detected
' 12/99 1.0-5.8°
4/00 0.7-7.2
1998-2000 5.8-12 .
Sw-21 5/83 17.5-52.8 n/a n/a n/a __n/a
’ ' 12/89 34-118 | 0.3-0.7 04-13 4.7-15.3
Fool4/90-6/90 117-161 ! - -0.85 | 10.0 median

R A 125 L o median | ¢ .
Sw-22 6/90 125 i n/a n/a n/a ‘n/a
‘SW-48. 12/89 32 n/a n/a ’ n/a n/a
Old SD 12/89 - -1.5-2.4 nla n/a n/a " nla
Fire station , 12/89 12-14 n/a n/a n/a . h/a
Paint shop 12/89 0.9-1.2 n/a n/a n/a . nla
A ' .| 10/88-2/89 1 0.1-1.1 ‘n/a n/a n/a . nhla
All other buildings ~ # 12/89 5 0.4-0.9 n/a . n/a n/a n/a
Outside facilities 5/83 0.24-0.59 c nla n/a n/a . n/a
Reported background & 0.1to2.1 - nla n/a n/a : n/a

! Aperage = 0.5 '

a. Working level months per year (WLM yr'') were determined as WL (20
canister measuremer,

b. Bolded concentrations were derived from charcoal
)

The SW-19 Building had elevated radon ¢

processing wastes. On October 12, 1979,

tunnel were measuredat 88,000 pCi/l Rn{

Rn-222 concentration of 88,000pCi/l wou

mean radon daughter‘equilibrium factor o

~areas. Measurements'}of Rn-222 near an ¢
‘ i
L. § oo, .
A ventilation system was installed in earl)
system reduced Rn-222 concentrations in
with continuous measiurements from 7.7 p

e ]

S T,

concentrations e

222, 28,000 pC

mployee’s des
vy 1980 to vent S

SW-19 by a fac
Ci/l to 13.4 pCi
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inert gas concentrations in the SW Building underground

1d correspond te 352 WL, assuming an ICRP 50 indoor
0.45 (ICRP, 1987). The tunnel was not an occupied work

area; however, elevated.concentrations of{radon were tran‘sported from the tunnel into SW-19 work

ki ran

00 hryr ') (17170 hr WLM' ).
ts. '

manating from radium and thorium

i/l Rn-220, and 640,000 pCi/l Rn-219. A

ged from 67 to'160 pCi/l in 1979.

iW Building tunnel air (Meyer, 1992). This
tor of 10 or more. This result was confirmed

/. A working level (WL) measurement by
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the employee’s desk following ventilation system installation was 0.03 WL or 0.03 (12 mo/yr) =0.4
working level month (WLM) compared with an occupational limit of 4 WLM/yr (King, 1995).

A DOE radon study was conducted from December 12-15, 1989, to measure radon in various Mound
buildings (UNC Geotech, 1990). The majority of buildings had radon concentrations below 1.0 pCi/l
Rn-222, except SW and Old SD buildings. In June 2000, a radon study summary report was issued
based on 1990 and 1999 measurements (BWXT, 2000). Mound site radon background was reported
to be 0.5 pCi/l with a range of 0.1 to 2.1 pCi/Il.

SW-19 was the only building at Mound identified as an area of potential occupational exposure to Rn-
222 and Rn-220 (King, 1995). Rn-220 and Rn-219 measurement results were very limited despite the
high concentrations observed in the underground tunnel. The only Rn-219 measurements were made
in Building 21 at 0.3 to 0.7 pCi/l, but the holding time before analysis was excessive compared to the
four-second half-life of Rn-219. The only Rn-220 measurement in SW-19 was below detection. Rn-
220 and Rn-219 exposures would not be detectable in excreta by bioassay due to very short half-lives.
(ORAUT-TKBS-0016-5).

The WLM values in Table 7-2 have been used to reconstruct doses for EEOICPA claimants suspected
of having been exposed to radon in air. All WLMs have been assumed to be median values of
lognormal distributions with a geometric standard deviation (GSD) of 3.0.

To reconstruct missed doses, a background radon concentration of 0.5 pCi/l can be used, which
converts to 0.03 WLM indoors assuming 100% occupancy and 0.45 (ICRP, 1987).

Table 7-2: Radon-222 WLM Assumptions for Dose Reconstruction

Radon Radon Radon

Building conditions Period (pCi/L) (WL) {(WLM)

SW Tunnel Prior to Ventilation 1949-1979 88,000 352 4,100
SW-19 Ra-Ac Pilot Project 1949-1952 160 0.72 8.5
SW-19 Ra-Ac Old Cave Production 1952-1960 160 0.72 8.5
SW-19 Post Production, Prior to Ventilation 1961-1979 160 0.72 8.5
SW-19 Post Production, Post to Ventilation 1980-1995 0.7-134 0.03 0.4
SW-21 1952-1995 17.5-125 0.85 10.0
SW-22 1966-1995 125 0.56 6.6
SW-48 1980-1995 3.2 0.01 0.2

Descriptions of radiation protection activities in periodic health physics report demonstrate that the
health physics program was considering short-lived air activity to the extent that this activity was
routinely reported through the era of radium and thorium processing, and Pa and Ac separation. For
periods outside these years, and for which air concentrations are not available, doses may be estimated
based on the measured air concentrations and scaled based on the available source term, as determined
in the available process information. Maximum exposures may be determined with sufficient
accuracy to determine a maximum bounding dose.
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7.2.1.7 _Missed Internal Dose

Missed dose is calculated using bioassay
that could have been !received but were 1
cases for Mound). Mlssed dose is assign
each radionuclide and the bioassay methg
(ORAUT-TKBS-0016-5). Missed dose if
have been received, but for which no dosg

Mound Plant -

data specific to mdnv1dua]s and represents dose from intakes
ot detected by the bioassay method used (urinalysis in most
ed based on the ‘mmlmum detectable amounts (MDAs) for

d listed in the Mound Occupational Internal Dosimetry TBD
s applied only for monitored individuals. Doses that may

e monitoring wa‘s performed, are more properly termed

“unmonitored dose.”; Some employees may have received unmonitored exposures to radioactive

material.
reports on Mound research, measured air

Doses for these individuals ma

y be bounded using process information in the technical

concentrations, !or a combination of the two.

7.2.1.8 Decommissionin,q and Decontamination

Contractors resp0n51ble for performing d comm1351on1ng activities were responsible for developlng
and implementing radiation control programs consistent with DOE requirements in 10 CFR pt. 835.
These contractor programs included provjsions to monitor external and internal personnel radiation
exposures. The potentials for radiation exposure during decommissioning were generally

significantly less than those during Mound production op

‘erations and monitoring programs were

commensurate with the specific decommissioning operatlon being performed. Data collected included
air monitoring, b|oassay, and external exposure monltormg Personnel monitoring results were

- provided to the contractlng DOE office and included in individual -claim files and comprise the

» external and internal dose monitoring resyilts for each mdnv1dual The internal data for these personnel-
¢ can be extenswe in terms of the number df radionuclides for which bioassay was conducted

¢

' 7.2_.2 Ambien_t Env_ironmental Intern I Radiation Doses at Mound

. Unlike some of the other major DOE faci
site-wide ambient contammatlon and the
related to ambient workmg conditions. N
for purposes of assessing internal radiatio
dose reconstructions.,; Except for some d

ities, Mound did not generally experience significant

re was less concern about the potential for internal dose
evertheless, the use of facility ambient air monitoring data

n doses was evaluated for purposes of performing EEOICPA
a for airborne radon and tritium, use of these data was not

considered a viable approach due to unknpwn factors potentially affecting the representativeness of

actual breathing zone'air concentrations.
available monitoring data for those perso

-] . .
ersonnel ambient exposure/dose is accounted for in the

nel and these dz‘lta can be used to bound the

ambient/environmental doses. Further evialuation of these exposures was not performed or required

for this evaluation report. In any case, th
"in broadly-dispersed record sources.

S i

¢ existing Mound air monitoring data are currently contained
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7.2.3 Internal Dose Reconstruction

For the period October 1, 1949 through February 28, 1959, NIOSH has determined that internal doses
from Ra?®, Ac*?’, and Th**® associated with the separation operation in SW-19 cannot be determined
with sufficient accuracy. This is based on the following factors:

1. NIOSH has access to a limited number of bioassay results for these radionuclides; however,
interpretation of the results is uncertain (MJW, 2002).

2. While it is likely that the bioassay results relate to the workers directly involved in this operation,
it is not known what fraction of those workers was sampled.

3. There is strong evidence that airborne contamination was produced by this operation, and that this
contamination was spread beyond SW-19 to other areas in R and SW Buildings. This situation
créated significant exposure potential among R and SW Building workers for these radionuclides.
The limited number of individuals for whom Ra-Ac-Th bioassay results are available suggests that
the larger population in the R and SW Buildings were unmonitored for potential intakes.

4. The reported airborne contamination concentrations throughout R and SW Buildings are relatively
high in some cases, suggesting the potential for non-trivial intakes and consequent internal doses.

While it is likely that significant exposure potential resulting from this operation was limited to the R
and SW Buildings, it is not clear as of this writing whether access to these buildings was strictly
limited to the personnel regularly working in them.

7.2.4 Internal Dose Reconstruction Feasibility Conclusion

Potential for radionuclide intakes existed at Mound. Mound sought to limit internal exposures-and
maintained a progressive bioassay program throughout its operational history. NIOSH has both
demonstrated that employees with the greatest potential for internal intake were monitored, and
determined that the available bioassay data can be used to reconstruct or bound potential internal
radiation doses for those employees, with the exception of those workers who may have been exposed
to Ac-227, Th-228, and Ra-226 from October 1, 1949 through February 28, 1959.

NIOSH can bound the doses arising from exposure to polonium, tritium, plutonium, radon,

protactinium, Th-230, and Th-232, uranium, and stable metal tritides using the scenarios described in
the previous sections.
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NIOSH has e.stab]ish'ed that unmonitored

actinium processing, and purification resgarch and produ

intakes of radidnuclides associated with radium-thorium-
ction, may have resulted in unmonitored

<

doses to research and process workers, and workers incidentally exposed in these facilities. For this
reason, a class of workers is being proposed for addition to the SEC. For the other periods of Mound

site operations, NIOSH has access to suf]
radiation dose for every type of cancer fq

ficient information to either estimate the maximum internal

r which radiation dose are reconstructed that could have

incurred under plausible circumstances by any member of the class; or estimate the internal radiation

doses to member of the class more precig
7‘3

The principal source of external radiatior
Po production operations, which moved
narrowly-focused Po’production work ex
components. Production of Pu-238 and |
mission was the research, development, 2
nuclear weapons that were assembled at
fabrication of neutron and alpha sources
Mound developed radioisotope thermoele
of missions to prov1de heat and power fo

was phased out m 1971 (ORAUT TKBS
!

Externa] dose momtormg formed a part 0
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7.3.1 Process-Related External Radiation Doses at Mound

The following subsections summarize the extent and limitations of information available for
reconstructing the process-related external doses of members of the proposed class.

7.3.1.1 Radiation Exposure Environment

The external dose received by Mound workers was a function of the physical location of the workers
on the site, the processes taking place, the types and quantities of material present, and the time spent
at each location. Most doses for Mound processing personnel resulted from a mixed field of photons
and neutrons. Beta doses or doses from low-energy photons were present in some workplaces.
Breakdowns of the workplace radiation field characteristics are given in the relevant tables in the
Mound Occupational External Dosimetry TBD (ORAUT-TKBS-0016-6).

The primary sources of external dose at the Mound site are the two major production programs
involving polonium and plutonium. Tritium is not a source of external radiation dose. Laboratory
dose rates could also result in significant external doses, depending on the process and the amount of
material. Photon and neutron doses have been reliably measured using film dosimeters from the first
days of Mound operations. A summary of the characteristics of the major external dose sources is
presented below:

e Polonium Processing: Polonium is essentially a ‘pure’ alpha-emitter; however, alpha interactions
within the material matrix can generate neutrons with energy proportional to the energy of the
alpha particle. These neutrons’ energies will be degraded through scattering and moderation. °
Thermal neutron interactions will include capture with emission of prompt gamma rays Thus, the
polonium production work resulted in both photon and neutron dose rates.

The average energy of the Po-Be sources fabricated for nuclear weapons and other purposes is
reported to be approximately 4.5 MeV. This high average energy is measured with great
reliability using the NTA film dosimeters. Photon doses were reliably measured for all Mound
employees entering areas where radiation dose fields existed. NIOSH is confident that with the
existing data, appropriate neutron-to-photon ratios can be determined to provide a bounding dose
estimate.

Initial polonium processing efforts at the Dayton Laboratory included considerable beta dose,
particularly of the extremities. The design process for the T Building, where polonium was
processed at Mound, took these high levels of beta radiation into consideration. Rooms 75 and 76,
where the loaded bismuth slugs were processed, were equipped with leaded windows (White
Paper T, 2002) and an “elevated platform (‘Rooms’ 275 and 276) was used to access valves and
doors by remote operations.” (King, 1995, Section 6.2.50). This evidence suggests that the beta
dose rates were controlled to a significant extent. That this is the reason that the site did not record
beta dose readings is documented in a-January 4, 1960 memorandum from the health physics
supervisor, W.A. Bigler. The memo requires that open-window portions of the dosimeter film
will be read “on any film where the open window is visibly darker than the rest of the film.”
(Meyer, 1994, Volume 1, Page 250) This change was made in response to the fact that health
physics personnel had noticed darkening of this portion of the film where it “had not been noted
before.” (Meyer, 1994, Volume |, page 164). The on-going TBD revision process will evaluate
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7.3.3 Mound Occupational X-Ray Examinations

Diagnostic X-ray procedures were a contributor to the occupational radiation exposure of Mound
workers. In general, the dose from such exposures was not measured, considered, or included as part
of the overall occupational exposure of the employee, although it clearly was occupationally-related.
Diagnostic medical X-rays administered in conjunction with routine or special physical examinations
required for employment are a valid source of occupational exposure. "Unlike occupational exposures
incurred during normal work processes, individual diagnostic medical X-ray exposures were not
monitored, necessitating reconstruction of doses acquired in this manner. (ORAUT-TKBS-0016-3)

Mound employees received posterior-anterior (PA) chest X-rays at hiring, at specified intervals
thereafter, and at termination. In 1983, a policy modification required X-rays for terminating
employees only if they had not had a chest X-ray within the previous 9 months; this changed to 6
months in 1988. In 1988, a lateral (LAT) view was required for women known to have undergone
breast augmentations; the frequency of these examinations is not known. ORAUT-TKBS-0016-3 lists
examination frequencies over the years for different groups based on information obtained from the
Mound data files. The records returned by DOE include the occupational medical X-rays performed
for Mound employees. These are reviewed during dose reconstruction. Typically, the average
frequency is less than one per year for most employees. Typically, dose reconstructors assume annual
frequencies as an overestimating assumption. :
Prior to 1980, details about the X-ray apparatus and technique parameters are not known and default
values were used for entrance kerma (ORAUT-TKBS-0003). Since at least 1980, the X-ray apparatljs
at Mound was a stationary enclosed unit with the control panel separated from the tube head: by a wall.
From 1980 through 2003, the equipment consisted of a single-phase, TWX-325 control unit with a
Eureka Emerald 125 X- -ray tube, Eureka Linear II automatic collimator, and S&S 1417B vertical
cassette holder (VCH) used with no grid and 14- by 17-in. Kodak X-O-Matic Regular film. Actual
measurement data obtained by the Ohio Department of Health were used. ORAUT-TKBS-0016-3
summarizes technique parameters and entrance kerma for PA and LAT views, respectively. For the
period before 1980, no external collimation was assumed when converting entrance kerma to organ
doses.

Although there is no specific evidence in the history data file (Mound, 2002) to indicate the use of
photofluorography at Mound, evidence suggests that General Electric mobile X-ray units might have
been used at various U.S. Atomic Energy Commission, Energy Research and Development
Administrations, or U.S. Department of Energy sites (NCRP, 1989). A review of files from the 1940s
and 1950s reveals that when photofluorography was used, an unusually large number of X-ray
examinations would be performed in a given day. Thus, a larger than normal number of X-ray records
for a given day might be a positive indicator of the use of photofluorography. However, in the
absence of specific data on the use of photofluorography at Mound, or even that such equipment was
present on site, this analysis assumes that photofluorography did not occur at Mound. The analysis
will be performed in accordance with the guidance in ORAUT-OTIB-0006, Dose Reconstructzonfrom
Occupationally Related Diagnostic X-Ray Procedures.
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7.3.4.3  Neutron Dose

Neutron dose monitoring was identified as an area requiring improvement during operation of Dayton
Units Il and IV. When the polonium operation moved to the Mound site, neutron dose monitoring
began after August 1949, though operations with polonium began in February of that year. The health
physics program did not assume a need for neutron dosimetry prior to the beginning of dose
monitoring in late 1949. Once begun, neutron dose monitoring with neutron-track emulsion was
likely to measure the neutrons associated with the Po-Be sources with reasonable accuracy, based on
the calibration protocol used.

- Unmonitored neutron doses may be bounded using neutron-to-photon ratios based on Mound data.
NIOSH also has considerable Mound NTA processing data, which provides another option to validate
the claimant favorability of the neutron dose calculated using the neutron-photon ratio and the
measured photon dose. Mound data includes NTA calibration with the plutonium tetrafluoride source
that likely provides a neutron spectrum most similar to the neutron spectra in Mound plutonium
facilities. In addition, the earlier doses determined with NTA film, once corrected for energy response
limitations (i.e., the fraction of the neutron spectrum that was not measured by the NTA), can be used
as another method of validation.

Calculation of missed neutron dose at Mound is more problematic than photon missed dose, which is

also based on total annual doses through the year 1977. Claimant-favorable assumptions are used to
overestimate the missed-dose as with the photon dose; however, correction factors applied to the i
missed doses in accordance with the Mound Occupational External Dosimetry TBD result ina

significant multiplication of the likely missed doses. For this reason, use of a neutron-to- photon ratio

will likely result in a more reasonable estimate of neutron missed dose. :

Given the fact that reliab]y-measured photon doses are associated with Mound workers, NIOSH can
bound the dose with sufficient accuracy.

7.3.4.4 Unmonitored Individuals Working in Production Areas

The requirement to wear external dosimeters at Mound was based on the areas an employee accessed.
This policy is described at several points in the comprehensive history of the Mound site external dose
monitoring program (Meyer, 1992). Since this is the case, it is unlikely that individuals routinely
entered production areas without dosimeters. Some individuals were not routinely monitored for
external dose; however, they were required to use a temporary or “visitor’s” badge upon entry to
controlled areas. Discussion of the policies for distributing visitors” badges is also present in the
external dose history. Since all workers entering radiation-controlled areas were required to wear a
dosimeter, it is certain that those receiving the highest dose were monitored. For unmonitored
individuals, claimant-favorable assumptions for on-site ambient doses are applied as part of the
estimate.

Other information in routine health physics reports suggests that only some individuals were
monitored for neutron dose. This policy may be based on dosimeters being assigned only to
individuals working with neutron sources and initiators, and could result in unmonitored neutron dose
from alpha-n reactions associated with Pu-238 and, possibly to a lesser degree, Po-210 in the major
Mound processes. Because the workers who were monitored were the most highly-exposed, as well
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7.4 Evaluation of Petition Basis for SEC-00090

The following subsections evaluate the assertions made on behalf of petition SEC-00090 for the
Mound Site.

The petitioner provided four affidavits, one from herself and three from former EEs. Two of
the affidavits describe contamination in Building 61, a non-radiologically controlled building.

The other two affidavits do not provide any supporting information regarding the petition. One
affidavit is a work summary and the other is a copy of a letter sent to the petitioner from the
U.S. Department of Labor in regard to her personal dose reconstruction.

The petitioner provided an affidavit contending that contaminated items were moved to areas
of Building 61, a non-radiological controlled area, for disposition to other government agencies
and eventually to public sale and/or auction, and that the workers in Building 61 had no
follow-up monitoring when the contaminated equipment was found. In addition, concern was
raised about other incidents of radiological contamination continuing throughout the plant and
that as many as one incident per week occurred after serious decommissioning work began.
The petitioner contends that most of the incident critiques found violations of radiological
procedures or lack of radiological control.

SEC-00090: The last item in the petitioner affidavit states that many Mound records were
shipped to Nevada for burial because it was decided that the monitoring and
decontamination processes ‘“‘were too costly to pursue”. The contents of the “records
would provide valuable data regarding the change in Mound culture from Safety First t
Cut Costs and Get Out”. ' :

A second affidavit provided by a former employee lists several points of concern, including a
change in policy regarding the use of dosimeters and whole-body count requirement, incidents
of contaminated material outside of radiological controlled areas, an employee with a full body
burden as a result of an accident, reports of exposure to radioactive material and documents
taken from Mound by an employee and the retrieval of these documents by Babcock and
Wilcox.

The petitioner also included a letter sent to the U.S. Department of Labor in response to the
denial of her claim. Three discussion points, as paraphrased by NIOSH, included: '

1. Monitoring of potentially-radioactive material was done in a haphazard way and eventually
monitoring of personnel via dosimeter, urinalysis, etc., was even more sporadic and
eventually administratively denied to all except those employees chosen by Rad Control;

2. Mound Plant Employee Health Records are not available. The records were removed from
the Mound Plant in 2005 and buried at LANL without the knowledge and permission of the

DOL due to radioactive contamination;

3. Mound Plant Employee Health Records were removed from their storage site and kept in
Building 61 prior to shipment.
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The letter, as wrltten by the petitioner, can be found in pétition SEC-00090 (OSA Ref ID:
103188). A N

_ SEC petitions 00090'and 00091 were merged. Both peti1‘ions listed concerns regarding records .
disposal at LANL and NTS. The History of Mound (Long, 2007) provides in- depth review of the -
records history and the records disposal at LANL and N"J S. i

. !

In November 1989, the U.S. Environmental Protection Agency (EPA) placed the Mound Site on the

National Priorities List (CERCLIS No. OH6890008984)‘ In 1993, DOE made a decision to close the

Mound Site under the DOE Weapons Camplex Reconﬁguratlon Program. The reconfi guratlon was an

effort to realign the weapons complex info a smaller, léss-expensive operation. The realignment focus

was to maintain the §tockpile while retaining the required resources. Records generated in support of

past missions were transferred to various receiver sites, or dispositioned per the National Archives and

Records Administration (NARA)- approy ed retention schedules. Receiver sites include the Kansas

City Plant, Savannah River Site, Los Alamos National Laboratory, Sandia National Laboratory,

associated DOE Operations and Field Offices, the DOE I‘Jlstorlan s Office, and the Office of

Scientific and Technical Information (O‘sTI)

.

. Mound Data Buried at the Nevada Test Site (NTS)

>
| i
I : .

There are 1,639 potentla]]y contaminated lab notebooks 1;:hat were buried at NTS after they were
electronically 1maged using Image Alchgmy Software. These lab notebooks were indexed as pait of '
the Classified Docurient Consolidation Project (CDCP) 1::o a Searchable Classified Records Database
- (SCRD).: Emergency disposal approval was granted by NARA in August 1999." Images were !
transferred to CD-ROMs which then became the official record, and the contaminated notebooks were
destroyed per an approved DOE method ; : ‘
‘ \

Mound Data Burred at the Los Alamos National Laboratory (LANL) : '
‘ :

The issue of Mound ifrecords buried at LANL was a toprc: of discussion at the ABRWH meeting on
February 7, 2007. Glen Podonsky of the| Department of Lnergy participated in this discussion, as well
as members of the Board. In the intervening months, NIOSH has interviewed individuals with direct
knowledge of this iséue and reviewed all available pertment documentation.

There were 458 boxes of inactive classified contaminated and potentially-contaminated records
shipped from Mound s classified Long Term Storage facrlrty and the T Building classified vault to
LANL at the d1rectlon of DOE Albuquerque Weapons Quallty Division and supported by -
DOE/MEMP. Coples of receipts for contaminated or potentially-contaminated records shipped to
LANL in August 1995 were sent to DOE/MEMP. _These boxes were never formally inventoried at
folder or document I&ével. They were not inicluded in the tracking database because of the
classification. This collection contains cfassified R&D notebooks created in the 1950s and 1960s,
financial and program records including detonator assembly, acceptance, surveillance reports and
reservoir R&D and ej'lngineering reports. i
Forty-three of the 458 boxes were returngd to Mound to >upport the Pre-1989 Dose Reconstructlon
Project being performed by MIW Corporatlon because it was belleved that bioassay data were
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contained within them (see Section 7.1.1 for more detaiis). The boxes contained photocopies,
printouts, and excerpted or redacted formerly-classified laboratory notebooks. The record copies of
the returned notebooks were scheduled, imaged, indexed with the Document Control classified
collection, and included in the hard drive and CD shipments. Two sets of the hard drive and CDs
were created; one set was sent to NNSA, and the second to OSTI in 2003. LANL was to image the
remaining 415 boxes of contaminated, classified documents to make them available electronically.
Per the Records Manager at the time, LANL never received the DOE funding to image the collection.
In 2002, the DOE OFO General Counsel informed the BWXT Records Manager that LANL had
requested approval to destroy the collection, but no further communication regarding the subject was
located. DOE/LM recently received documentation validating the request and authorization for
destruction of the collection.

7.4.1 Evaluation of Major Topics Detailed in Petition SEC-00090

The following major topics were detailed in Petition SEC-00090. Italicized statements are from the
petition; the comments that follow are from NIOSH. Please note that the petitioner made statements
in the petition, attached a letter that was included in the petition, dated May 15, 2007, and provided an
affidavit. All three of these comments made by the petitioner covered the same issues, but were
worded differently. One wording was chosen to answer the issue of concern.

7.4.1.1 Monitoring of Workers

SEC-00090: Mound developed a culture of haphazard, administrate [sic] very controlled monitoring
of workers with regard to the employee input. [Another similar statement was made in a letter dated
May 15,2007, and attached to the petition. It reads:] Monitoring of potentially radioactive materials
and Mound Plant Employees was done in a haphazard way, with changing criteria almost daily.
Monitoring of personnel via dosimeter, urinalysis, etc. was even more sporadic and eventually
administratively denied to all except those employees chosen by “Rad Control”. In place
Administrative Controls prohibited the collection of Radiological data for most all Mound employees.

Historical documents exhibit an on-going program of evaluation and modification of the internal and
external monitoring programs. Changes were made to the program based on changing workplace
conditions and resulting changes in the character of the potential exposures. Changes were also made
to take advantage of new technology in order to obtain more accurate measurements. Finally, changes
were required over the years to ensure compliance with contractual radiation safety requirements and,
later, with federal radiation safety regulations. Data are available in archived records and, in most
cases, electronic databases containing transcription of the archived records. Information sources
include film badge and TLD readings, air monitoring data, and results from bioassay programs, nose
swipes, fecal analyses, whole-body counts, and chest counts. There have been concerns expressed by
numerous former workers about whether the bioassay requirements matched the exposure potential to
workers during the D&D era. In addition, there were several Price Anderson Act violations and fines
during this period. NIOSH continues to investigate whether these occurrences compromise its ability
to perform dose reconstructions with sufficient accuracy.

7.4.1.2 Incident Occurrence and Reporting
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several days, he had not done this. At this time, the Records Manager reported the event to the
company attorney who called Security and requested the dispatch of security personnel to the
employee’s home to retrieve the records. This is not an SEC issue.
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From 1992-1995, as part of the Non-Nuclear Reconfiguration Project, all types of records were
identified and shipped to six different DOE facilities/ Federal Records Centers. These records
included classified, unclassified, active, and inactive records. In 1994, in preparation for the transfer
of records, random sample radiation contamination surveys were performed on the inactive classified
record collection located in the vault of the T-building at Mound. Some of these records were found
to be contaminated with several different radionuclides. As a result, the entire collection in the T
Building vault was declared contaminated and the vault subsequently designated as a Radiological
Control Area. LANL ultimately agreed to accept the classified, contaminated records with the intent
to image them, destroy the originals, and administer access to the imaged data. DOE Weapons
Quality Division agreed and directed Mound to transfer the collection to LANL. Shipment occurred
in 1995. LANL had planned to inventory the records upon their arrival because many of the boxes
contained records supporting DOE nuclear production and would likely have been classified as DOE
Schedule 3 (Nuclear Records). Based on the available information, NIOSH has found no evidence
indicating that the collection contained primary, employee-specific dosimetry records. The original

. employee- specific health physics records were filed by employee name within the Mound
Occupational Radiological Exposure (MORE) Records Center.

In preparation for shipment, boxes from the T Building were brought to the entrance of the classified
vault. The Records Manager at Mound identified the box contents from the affixed label and
documented the contents on the Reconfiguration Records Transfer sheet. Each sheet represented a
box and a copy of all completed Reconfiguration Records Transfer sheets were sent to LANL.
Approximately 458 cubic feet of classified, contaminated records were shipped to LANL. -Items in
the boxes included production records for classified programs, industrial X-rays, classified material -
accounting, health physics log books and a substantial number of uniquely numbered research log
books. The researcher’s laboratory notebooks were primarily filled in during the 1950s and 1960s.
They are not believed to be the kind of files that would have recorded radiation exposure information
in them, but instead, dealt with the details of their particular research project’s progress. (Long, 2007
p. 164, 168) The Classified Document Control function maintained a file index that cross-referenced
the employee name who received the log notebook. This file index was eventually scanned and is
retrievable at OSTI.

On May 13, 2003, LANL requested and received approval from NNSA/AL to destroy and dispose of
(i.e., bury) the T Building collection.

Laboratory notebooks were part of the burial that may have included information on personal
dosimetry or bioassay results. The information in the notebooks is not believed to be the primary

. dosimetry information-because all health physics-related information was kept in the MORE records
database. Therefore, any included information would not be considered primary data. The buried
data are not crucial to complete a dose reconstruction with sufficient accuracy. Bioassay and
dosimetry records are routinely in the individual’s personal dosimetry file. MORE (established in the
late 1980s) kept all employee-specific exposure records, radiological incident reports, and visitor
exposure records.

. Approximately two years after the T Building collection was shipped to LANL (~1998), Mound

contracted with MJW Corporation to perform a Pre-1989 Dose Reconstruction Project. A scientist
from MJW Corporation went to LANL and reviewed a selection of the T Building records. The
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issue, NIOSH believes that this issue does not have SEC implications. NIOSH does not consider this
exposure scenario an example of a maximum or bounding-exposure scenario. In the case of an
unmonitored worker who had the potential for radiation exposure, NIOSH could provide a bounding
dose estimate (i.e., assign dose based on the air sample data or based on the maximally-exposed,
monitored worker groups) for the proposed worker class definition.

7.4.2 Evaluation of Specific Petitioner Statements in SEC-00090
This subsection presents specific affidavit statements made by workers on behalf of petition
SEC-00090. The italicized statements are from the petition; the comments that follow are from .

NIOSH.

7.4.2.1 Employee badges

SEC-00090: 1) When I joined Mound in 1981all employees were give [sic] dosimeter badges. The
badges were read on a periodic basis and all employees were also given a periodic whole body count.
2) Shortly after Babcok [sic] and Wilcox assumed control of Mound they, as a cost savings effort,

_ removed dosimeters from all personnel who did not immediately work in radiological areas. As an
attempt to provide some minimal of [sic] radiological monitoring dosimeters were hung around the
plant, but no effort was made to track or monitor the movement of individuals into those various
areas, so any attempt to tie those reading to individuals was impossible. 3) If an employee made a
special request for a dosimeter badge, it was denied out of hand, as an unnecessary expense.
Historical documents exhibit an on-going program of evaluation and modification of the internal and
external monitoring programs. Changes were made to the program based on changing workplace
conditions and resulting changes in the character of the potential exposures. Changes were also made
to take advantage of new technology in order to obtain more accurate measurements. Finally, changes
were required over the years to ensure compliance with contractual radiation safety requirements and,
later, with federal radiation safety regulations. Data are available in archived records and, in most
cases, electronic databases containing transcription of the archived records. Information sources
include film badge and TLD readings, air monitoring data, and results of bioassay programs, nose
swipes, fecal analyses, whole-body counts, and chest counts.

7.4.2.2 Contamination Incidents

SEC-00090: I have specific recollection of several instances of radiological materials moving outside
of the controlled areas. In one instance contaminated computers were moved through Building 61
and actually sold on the public market only to have Mound personnel have to go into the buyer's
warehouse and recover those computers after they had left the Mound site. In addition, I have a
specific recollection of handling an incident report where a worker in the dosimeter processing lab
was contaminated by radiological material that accidentally got into her lab.

Although no specifics are given in this example, it is clear that contamination incidents occurred
throughout the operating history of Mound. It has been demonstrated that the doses resulting from
_such incidents can be estimated. Doses from internally-deposited radionuclides are estimated from
bioassay results, and external doses are measured using film badges or TLDs. While this is an
important issue, NIOSH believes that such issues do not have SEC implications. In the case of an
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7.4.2.5 Documents taken from Mound

SEC-00090: I am intimately familiar with the story of the documents that [employee name removed]
took from Mound and that Babcock and Wilcox so desperately wanted to recover, as those documents
were stored, for some period, in my basement because of [employee name removed] concerns about
how Babcock and Wilcox would react to those documents, which clearly demonstrated their
mis-management would be perceived and received by responsible regulatory authority.

In an interview with the Records Manager at the time of this incident, she was told by the employee
that he had taken records from the site to his home. The Records Manager told him that he needed to
bring the records back to the site where he could copy them and take home the copies. After several
days, he had not done this. At this time, the Records Manager reported the event to the company
attorney who called Security and requested the dispatch of security personnel to the employee s home
to retrieve the records. This is not an SEC issue.

7.4.3 Evaluation of General Concerns

7.4.3.1 Various Contamination Incidents

SEC-00091 presented a list of general statements by a former worker. She listed many concerns
which included: use of special clothing while mixing MOCA and not always wearing a radiation
badge, repeated showering, work with Be, travel from building to building for different jobs, death of
a young man from radiation in the T Building in the medical facility, persistent contamination in her
hair, radiation in her right arm so she could not touch her husband for three weeks chemical storage
areas, and a resume of some of her job duties. :

The substance MOCA is a polyurethane elastomer used in fabricating weapons components and is not
a radioactive material. Personnel working with non-radioactive weapons components (sometimes
called “small parts workers™) were often not monitored for radiation dose due to the lack of radiation
fields in these workplaces. Although no specifics are given in this example, it is clear that
contamination incidents occurred throughout the operating history of Mound. It has been
demonstrated that the doses resulting from such incidents can be estimated. Doses from internally-
deposited radionuclides are estimated from bioassay results, and external doses are measured using
film badges or TLDs. While this is an important issue, such issues do not have SEC implications. In
the case of an unmonitored worker who had the potential for radiation exposure, NIOSH can estimate
unmonitored dose based on co-worker data. Regarding the concern about a young man who died from
radiation in the T Building, current research has not, to date, resulted in the discovery of a record of
such an incident.

Approximately 400 NOCTS files were reviewed for incident reports. Approximately one-third of the
files contained incident reports describing the incident, the date of the incident, and what measures
were taken (e.g., nose swipe, urine samples). The bioassay results are also found in the individual
employee’s file. The dates of the incidents spanned the entire period under evaluation and included
spills, contamination of personnel and equipment, glovebox issues, and elevated air samples.

83 of 95




SEC-00090

12-19-07

7.4.3.2 Inadequate“Mbnitoring and Pro

tection

[‘
The SEC-00091 petltloner presented sev

eral non-specific

Mound Plant

s concerns, including inadequately mon1tored

and inadequately proltected radiation workers, large quantities of several radionuclides that were

processed without engineering controls ¢

non-uniformity of radlatlon monitoring,

- development ofradlonuchdes including

claimant clearly states that these comme

‘doses were not momtored, either through
h

NIOSH is aware that the engineering cor

r protection as »“
manufacture of ]
Ra-226, Ac- 227
nts can be referr
personal monit,

a

itrols of the past

Id be expected by today’s standards
Po-Be neutrons, and research and

', Th-228, Th-230, Pa-231, and U-233. The
=d to as radiation exposures and radiation
oring or through area monitoring. !

vou

can be quite different from the standards of

today. Inaddition, NIOSH is aware of the processes that occurred at Mound during its operat1onal

history and can estimate doses based on
other radlonuclldes ‘as mentloned above

7. 4 3. 3 Actinium- 227 Urine Samples

During 1nterv1ews wrth former Mound w
samples collected from employees involy
samples were not analyzed for a number
with them once they were analyzed. Thi
+2006).. NIOSH is continuing to investig:
; reconstruct1ons W1th sufficient accuracy
: | ' ¥
. 7.4‘.3.4 :-Neutrons t}
w ]
The workers associated with polonium r¢
years of Monsanto (1943 1949) were no
Exposure Cohort based on insufficient d
ﬂ
The potentlal for exposure to neutrons e
personal monitoring! ‘for neutrons started|
NIOSH can now estlmate the potential n
Documentation of Varzables in the Asses
1977), discusses track fading and NTA f

document: f;'
LI

!

Prior to the productzon of Radzozsotc
polonium-beryllium (PoBe) neutron
from these neutron sources, having q
spectrum of neutrons in the radiatior

|

|
!

nternally-depos
have béen disc

orkers, a concer
ved in a 1991 R
of years, and th
s situation resul
ite this issue for
for this situation

A

t monitored for 1
ata available to

in September 1“
eutron exposure
sment of Neutro

ilm sensitivity t

pic Thermoelec
sources were us,
n average ‘eners
1 areas:. (Variab

84 of 95

esearch and neut

ited radionuclides from bioassay results. The
1ssed in Section 6.1. :

n was raised regarding Ac-227 urine bioassay
Building Corridor 5 D&D job. These

ere were apparently quality control i issues
ed in Price-Anderson Act violations (PAAA
impact on our ability:to ‘conduct dose

T

ron source production during the very early
ieutrons. SEC-00049 qualified as a Special
support internal dose construction.

cisted for workers during the early years of Mound and

949 (Meyer, 1994; ORAUT-TKBS- 0016- 6).
s with sufficient accuracy. The |

n Doses at Mound Laboratory (Variables,
y low-energy neutrons. According to that

tric Generators (RTG) at Mound Laboratory,
ed for film calibration. The energy spectrum
ry of about 4.5 MeV, corresponded to the

les, 1977, pdf page 3). :




SEC-00090 . 12-19-07 Mound Plant

In addition, the document goes on to say:

Since track fading is of significance in deriving dose determinations for personnel working in our
areas with low energy neutron spectrums, calibration procedures utilizing the PuF'4 sources were
devised to incorporate corrections for track fading. Dosimeter badges of personnel have always
been exchanged on varying frequencies based on the employee’s degree of involvement and
potential exposure. Exchanges have been made for periods of one or more days, one week, two
weeks, and four weeks. Predominantly, most badges are routinely exchanged on either a two week
or four week basis. The calibration procedure involves the exposure of film in badges to determine
film response to known exposure for any increment of time up to four weeks. Each calibration
exercise involves exposing different sets of badges to the same total dose, but at different rates
over a four week period. All badges are processed at the same time on the Monday following the
Sfour week period. We typically expose 5 sets of badges to total dose of 1.0 rem. The badges,
assuming we expose all to 1.0 rem, are exposed as follows:

Set 1 - Exposed to 250 rem per week for 4 consecutive weeks

Set 2 - Exposed to 333 rem per week for 3 consecutive weeks prior to process date
Set 3 - Exposed to 500 rem per week for 2 consecutive weeks prior to process date
Set 4 - Exposed to 1.0 rem during the week prior to the process date.

Set 5 - Exposed to 1.0 rem on the process date.

The response for each batch in tracks is plotted versus time and appropriate factors derived for
dose evaluation for any segment of time up to four weeks. In routine operations, the assumption is
made that exposures have been uniformly received by the employee during the time period the .
badge was worn. Health Physics survey groups closely review scheduled operations for non- -
routine special operational activities. Personnel performing special operations are monitored with
badges for the exact period of the activity and appropriate factors are used for evaluating dose
received. (Variables, 1977, pdf pages 5-6) :

NIOSH concludes that NTA film sensitivity to low-energy neutrons and track fading are not SEC
issues at Mound.

7.4.3.5 D&D Era Bioassay

There have been concerns expressed by numerous former workers about whether the bioassay
requirements matched the exposure potential to workers during the D&D era. In addition, there were
several Price Anderson Act violations and fines during this period. NIOSH continues to investigate
whether these occurrences compromise its ability to perform dose reconstructions with sufficient
accuracy.
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8.0 Evaluation of Health Endangerment for Petition SEC-00090

The health endangerment determination for the class of employees covered by this evaluation report is
governed by both EEOICPA and 42 C.F.R. § 83.13(c)(3). Under these requirements, if it is not
feasible to estimate with sufficient accuracy radiation doses for members of the class, NIOSH must
also determine that there is a reasonable likelihood that such radiation doses may have endangered the
health of members of the class. Section 83.13 requires NIOSH to assume that any duration of
unprotected exposure may have endangered the health of members of a class when it has been
established that the class may have been exposed to radiation during a discrete incident likely to have
involved levels of exposure similarly high to those occurring during nuclear criticality incidents. If
the occurrence of such an exceptionally high-level exposure has not been established, then NIOSH is
required to specify that health was endangered for those workers who were employed for a number of
work days aggregating at least 250 work days within the parameters established for the class or in
combination with work days within the parameters established for one or more other classes of
employees in the SEC.

NIOSH has insufficient information regarding internal Ra-Ac-Th exposures at Mound from the arrival
of K-65 sludge in October 1949 through February 28, 1959, when the related area of work was
decontaminated and decommissioned and sufficient monitoring was in place. NIOSH’s evaluation
determined that it is not feasible to estimate radiation dose for members of the proposed class with
sufficient accuracy based on the sum of information available from available resources. Modification
of the class definition regarding health endangerment and minimum required employment periods,
therefore, is required.

9.0 NIOSH-Proposed Class for Petition SEC-00090

Based on its research, NIOSH reduced the petitioner-requested class to define a single class of
employees for which NIOSH cannot estimate radiation doses with sufficient accuracy. The NIOSH-
proposed class includes all employees of the Department of Energy (DOE), its predecessor agencies,
and DOE contractors and subcontractors, who were monitored or should have been monitored, for
internal Ra-Ac-Th exposures while working in all areas of the Mound site for a number of work days
aggregating at least 250 work days from October 1, 1949 through February 28, 1959, or in
combination with work days within the parameters established for one or more other classes of
employees in the SEC.

NIOSH has carefully reviewed all material sent in by the petitioner, including the specific assertions
stated in the petition, and has responded herein (see Section 7.4). NIOSH has also reviewed available
technical resources and many other references, including the Site Research Database (SRDB) and
several Mound databases, for information relevant to SEC-00090. In addition, NIOSH reviewed its

- NOCTS dose reconstruction database to identify EEOICPA-related dose reconstructions that might
provide information relevant to the petition evaluation.
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These actions are based on existing, appoved NIOSH processes used in dose reconstruction for-
claims under EEOICPA NIOSH’s guiding principle in ¢conducting these dose reconstructions is to
ensure that the assumptlons used are fair] consistent, and|well-grounded in the best available science.
Simultaneously, uncertamtles in the science and data must be handled to the advantage, rather than to
the detriment, of the ] ppetitioners. When adequate persona‘,l dose monitoring information is not
available, or is very limited, NIOSH may use the highest|reasonably possible radiation dose, based on
reliable science, documented experience] and relevant data to determine the feasibility of
reconstructing the dose of an SEC petitian class. NIOSH has complied with these standards of
performance in determmmg that it would be feasible to reconstruct the dose for the class proposed in
this petition. '
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ADVISORY BOARD ON RADIATION AND WORKER HEALTH

& Y
&: 4076 Columbia Parlcway, MS: C-46
3 Cincinnati, Ohio 45226
- {313) 5333.6825

%

January 30, 2008

CHAIRMAN:

Paut L. Ziemer, Ph.D.
Lafayette, Indiana . .
The Honorable Michael O. Leavitt

Secretary of Health and Human Services

MEMBERS: Department of Health and Human Services
Josie Beach 200 Ix}dependence Avenue, S.W.
Richland, Washington Washington, DC 20201
Bradley P. Clawson
Rexburg, idaho Dear Mr. Secretary:
Michael H. Gibson . ..
Franklin, Ohio The Advisory Board on Radiation and Worker Health (The Board) has
Mark A. Griffon evaluated SEC Petition-00092 concerning workers at the L.awrence
Salem, New Hampshire Livermore National Laboratory (LLNL) in Livermore and Tracey,
' James E. Lockey, M.D. Qallforma unfier the statutory requirements established by EEOICPA and
Cincinnatl, Ohio incorporated into 42 CFR Sec. 83.13 and 83.14. The Board respectfully
James M. Melius. M.D.. Ph.D. recommends Special Exposure Cohort.(SEC) status be accorded to all
Albany, New York employees of the Department of Energy (DOE), its predecessor agencies,
Wanda 1. Munn and DOE contractors or subcontractors who were monitored for radiation
Richland, Washington exposure while working at the Lawrence Livermore National Laboratory
John W. Poston, Sr., Ph.D. for a number of work days aggregating at least 2§O wo'rk_da)fs- fror_:n
College Station, Texas January 1, 1950 through December 31, 1973, or in combination with work
Robert W, Prosley days within the parameters established for one or more other classes of
Clinton, Tennessee employees in the SEC. The Board notes that although NIOSH found that
they were unable to completely reconstruct radiation doses for these
Ge S.R , Ph.D. .
Elr;.;‘i’ai::?dinnesotamler b employees, NIOSH believes that they are able to reconstruct other
Phillip Schofieid components of the internal dose (except for mixed fission and activation
Bosque Farm, New Mexico products) and all external doses.
STAFF: This recommendation is based on the following factors:
EXECUTIVE SECRETARY: e People working at the LLNL facility during this time period
Lewis V. Wade, Ph.D worked on research and production activities related to nuclear

Washington, DC weapons production.

COMMITTEE MANAGEMENT : e The NIOSH review of the available monitoring data as well as the
Zaida Burgos available source term and other information found that they lacked
Atlanta, Georgia adequate information necessary to conduct accurate individual

dose reconstructions for intemnal doses from exposures to mixed
fission and activation products during the time period in question.



The Honorable Michael 0. Leavitt

L3

4

January 30, 2008

o NIOSH determined that health|may have been %endan_‘gered for these LLNL facility workers.

The Board'concurs with this determination.

Enclosed is supporting docuinentation|from the recent| Advisory Board Meeting held in Las Vegas,
Nevada where this class of the special|exposure cohort was discussed. If any of these itenis are

unavailable at this time, they will follgw shortly.
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