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Evaluation Report Summary: SEC-00162, Sandia National Laboratories

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 Illness 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-00162 was received on January 19, 2010, and qualified on April 13, 2010. The
petitioner requested that NIOSH consider the following class: All employees who worked within the
Sandia National Laboratory Reactor Division from January 1, 1957 through December 31, 1962.

Class Evaluated by NIOSH

NIOSH incurred internal monitoring data retrieval problems while processing individual claims and
performing data capture work. The data retrieval issues appeared to affect earlier time periods and
workers not associated with the Reactor Division. Considering this information, NIOSH expanded the
petitioner-requested class. NIOSH evaluated the following class: All employees who worked in any
area at Sandia National Laboratories, Albuguerque, New Mexico, from January 1, 1949 through
December 31, 1962. Although time constraints precluded any further expansion of the evaluated class
for this report, upon completion of the current evaluation NIOSH intends to continue to examine the
feasibility of performing dose reconstructions for Sandia National Laboratories workers for the post-
1962 period.

NIOSH-Proposed Class to be Added to the SEC

Based on its complete research of the class under evaluation, NIOSH has defined 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, its predecessor agencies, and its
contractors and subcontractors who worked in any area at Sandia National Laboratories in
Albuquerque, New Mexico, from January 1, 1949 through December 31, 1962, for a number of work
days aggregating at least 250 work days, occurring either solely under this employment, or in
combination with work days within the parameters established for one or more other classes of
employees in the Special Exposure Cohort. The class under evaluation was accepted (see Section 3.0
below) because of the lack of available monitoring program details, process information, and internal
monitoring data.
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Feasibility of Dose Reconstruction

Per EEOICPA and 42 C.F.R. § 83.13(c)(1), NIOSH has established that it does not have 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 not
sufficient to document or estimate the maximum internal potential exposure to all members of the
proposed class under plausible circumstances during the specified period.

The NIOSH dose reconstruction feasibility findings are based on the following:

e Principal sources of internal radiation for members of the proposed class included exposures to
plutonium, tritium, uranium, americium, and fission and activation products. Potential exposure
pathways could have involved the handling of these radionuclides during waste-burial operations
or exposure to surface or air contamination associated with reactors and/or accelerators work.
NIOSH has found that source terms and associated exposures varied over the evaluated period.
Considering the potential exposure scenarios, NIOSH finds it is unable to estimate these internal
exposures with sufficient accuracy for the evaluated class.

¢ Principal sources of external radiation for members of the proposed class included exposures to
alpha, beta, gamma, and neutron radiation. Exposures could have occurred during waste-handling
activities and hot cell work. Work with reactors and accelerators also involved exposure potential
for workers. Samples obtained from blast experiments conducted at the Nevada Test Site and
analyzed at Sandia National Laboratories could have resulted in external exposure. Additionally,
medical X-rays performed onsite as a condition of employment would have resulted in external
exposures to the evaluated class. NIOSH finds that it is feasible to reconstruct all occupational
external dose for Sandia National Laboratories workers with sufficient accuracy for the entire
evaluated period.

e 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.

e Although NIOSH found that it is not possible to completely reconstruct internal radiation doses
for the proposed class, NIOSH intends to use any internal and external monitoring data that may
become available for an individual claim (and that can be interpreted using existing NIOSH dose
reconstruction processes or procedures). Therefore, dose reconstructions for individuals employed
at Sandia National Laboratories during the period from January 1, 1949 through December 31,
1962, but who do not qualify for inclusion in the SEC, may be performed using these data as
appropriate.
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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 dose for the members
of the proposed class.

NIOSH did not identify any evidence supplied by the petitioners or from other resources that would
establish that the proposed class was exposed to radiation during a discrete incident likely to have
involved exceptionally high-level exposures. However, evidence indicates that some workers in the
proposed class may have accumulated substantial chronic exposures through episodic intakes of
radionuclides, combined with external exposures to gamma, beta, and neutron radiation.
Consequently, NIOSH has determined that health was endangered for those workers covered by this
evaluation who were employed for at least 250 aggregated work days either solely under this
employment or in combination with work days within the parameters established for one or more
other SEC classes.
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SEC Petition Evaluation Report for SEC-00162

ATTRIBUTION AND ANNOTATION: This is a single-author document. All conclusions drawn from
the data presented in this evaluation were made by the ORAU Team Lead Technical Evaluator: Tim
Adler, Oak Ridge Associated Universities (ORAU). The rationales for all conclusions in this
document are explained in the associated text.

1.0 Purpose and Scope

This report evaluates the feasibility of reconstructing doses for all employees who worked in any area
at Sandia National Laboratories, Albuquerque, New Mexico, from January 1, 1949 through December
31, 1962. 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 Division of Compensation Analysis and Support’s (DCAS) 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, then NIOSH must determine that there is a reasonable likelihood that such

! DCAS was formerly known as the Office of Compensation Analysis and Support (OCAS).
2 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.cdc.gov/niosh/ocas.
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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 those workers
who were employed for at least 250 aggregated work days within the parameters established for the
class or in combination with work days within the parameters established for one or more other SEC
classes.

NIOSH is required to document its evaluation in a report, and to do so, relies upon both its own dose
reconstruction expertise as well as technical support from its contractor, Oak Ridge Associated
Universities (ORAU). Once completed, NIOSH provides the report to both the petitioner(s) and the
Advisory Board on Radiation and Worker Health (Board). The Board will consider the NIOSH
evaluation report, together with the petition, petitioner(s) comments, and other information the Board
considers appropriate, in order to make recommendations to the Secretary of HHS on whether or not
to add one or more classes of employees to the SEC. Once NIOSH has received and considered the
advice of the Board, the Director of NIOSH will propose a decision on behalf of HHS. The Secretary
of HHS will make the final decision, taking into account the NIOSH evaluation, the advice of the
Board, and the proposed decision issued by NIOSH. As part of this decision process, petitioners may
seek a review of certain types of final decisions issued by the Secretary of HHS.?

3.0 SEC-00162, Sandia National Laboratories Class Definitions

The following subsections address the evolution of the class definition for SEC-00162, Sandia
National Laboratories in Albuquerque, New Mexico (referred to as SNL throughout this report).
When a petition is submitted, the requested class definition is reviewed as submitted. Based on its
review of the available site information and data, NIOSH will make a determination whether to
qualify for full evaluation all, some, or no part of the petitioner-requested class. If some portion of the
petitioner-requested class is qualified, NIOSH will specify that class along with a justification for any
modification of the petitioner’s class. After a full evaluation of the qualified class, NIOSH will
determine whether to propose a class for addition to the SEC and will specify that proposed class
definition.

3.1 Petitioner-Requested Class Definition and Basis

Petition SEC-00162 was received on January 19, 2010, and qualified on April 13, 2010. The
petitioner requested that NIOSH consider the following class: All employees who worked within the
Sandia National Laboratory Reactor Division from January 1, 1957 through December 31, 1962.

The petitioner provided information and affidavit statements in support of the petitioner’s belief that
accurate dose reconstruction over time is impossible for the SNL workers in question. NIOSH

¥ See 42 C.F.R. pt. 83 for a full description of the procedures summarized here. Additional internal procedures are
available at http://www.cdc.gov/niosh/ocas.
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determined that none of the petitioner-provided information supported qualification of petition SEC-
00162. However, NIOSH deemed the following information sufficient to qualify SEC-00162 for
evaluation:

e Monitoring data retrieval problems incurred by NIOSH while processing individual
claims and performing site data capture work support an F.2 basis for qualification of
this petition.

e The data retrieval problems appear to be a result of inconsistent data maintenance
practices at SNL.

Based on its SNL research and data capture efforts, NIOSH determined that it has access to external
monitoring data for SNL workers during the time period under evaluation. However, NIOSH also
determined that access to internal monitoring data records is very limited. NIOSH concluded that
there is sufficient documentation to support the petition basis that internal radiation monitoring
records have been lost or destroyed and/or that there is limited information regarding monitoring,
source, source term, or process information relating to SNL operations from 1949 through 1962. The
details of the petition basis are addressed in Section 7.4.

3.2 Class Evaluated by NIOSH

Based on its preliminary research, NIOSH expanded the petitioner-requested class because of internal
monitoring data retrieval problems incurred while processing individual claims and performing site
data capture work. The data retrieval issues appeared to affect earlier time periods and workers not
associated with the Reactor Division. Therefore, NIOSH defined the following class for further
evaluation: All employees who worked in any area at Sandia National Laboratories, Albuquerque,
New Mexico, from January 1, 1949 through December 31, 1962. Although time constraints precluded
any further expansion of the evaluated class for this report, upon completion of the current evaluation
NIOSH intends to continue to examine the feasibility of performing dose reconstructions for Sandia
National Laboratories workers for the post-1962 period.

3.3 NIOSH-Proposed Class to be Added to the SEC

Based on its research of the class under evaluation, NIOSH has defined a single class of employees for
which NIOSH cannot estimate radiation doses with sufficient accuracy. The NIOSH-proposed class
to be added to the SEC includes all employees of the Department of Energy, its predecessor agencies,
and its contractors and subcontractors who worked in any area at Sandia National Laboratories in
Albuquerque, New Mexico, from January 1, 1949 through December 31, 1962, for a number of work
days aggregating at least 250 work days, occurring either solely under this employment, or in
combination with work days within the parameters established for one or more other classes of
employees in the Special Exposure Cohort.
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4.0 Data Sources Reviewed by NIOSH to Evaluate the Class

As is standard practice, NIOSH completed an extensive database and Internet search for information
regarding SNL. The database search included the DOE Legacy Management Considered Sites
database, the DOE Office of Scientific and Technical Information (OSTI) database, the Energy
Citations database, the Atomic Energy Technical Report database, and the Hanford Declassified
Document Retrieval System. In addition to general Internet searches, the NIOSH Internet search
included OSTI OpenNet Advanced searches, OSTI Information Bridge Fielded searches, Nuclear
Regulatory Commission (NRC) Agency-wide Documents Access and Management (ADAMS) web
searches, the DOE Office of Human Radiation Experiments website, and the DOE-National Nuclear
Security Administration-Nevada Site Office-search. Attachment One contains a summary of SNL
documents. The summary specifically identifies data capture details and general descriptions of the
documents retrieved.

In addition to the database and Internet searches listed above, NIOSH identified and reviewed
numerous data sources to determine information relevant to determining the feasibility of dose
reconstruction for the class of employees under evaluation. 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 provides 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. As part of NIOSH’s evaluation detailed herein, it
examined the following Site Profile for insights into SNL operations or related topics/operations at
other sites:

e Site Profile for Sandia National Laboratories in Albuguerque, New Mexico, and the Tonopah Test
Range, Nevada, ORAUT-TKBS-0037; Rev. 00; June 22, 2007; SRDB Ref ID: 32531

4.2 ORAU Technical Information Bulletins (OTIBs) and Procedures

An ORAU Technical Information Bulletin (OTIB) is a general working document that provides
guidance for preparing dose reconstructions at particular sites or categories of sites. An ORAU
Procedure provides specific requirements and guidance regarding EEOICPA project-level activities,
including preparation of dose reconstructions at particular sites or categories of sites. NIOSH
reviewed the following OTIB and procedure as part of its evaluation:

e OTIB: Guidance on Assigning Occupational X-ray Dose Under EEOICPA for X-rays
Administered Off Site, ORAUT-OTIB-0079, Rev. 00; January 3, 2011; SRDB Ref ID: 89563
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e Procedure: Occupational Medical X-Ray Dose Reconstruction for DOE Sites, ORAUT-PROC-
0061, Rev. 03; March 3, 2010; SRDB Ref ID: 79758

4.3  Facility Employees and Experts

There have been multiple SNL worker interviews. Some of these interviews were completed by
NIOSH for purposes other than support of this evaluation report, while others were older interviews
performed by other organizations that were captured by NIOSH during data capture trips. These
interviews, plus two additional interviews of semi-retired SNL health physicists (conducted
specifically for this evaluation) have been considered and referenced throughout this evaluation. Both
interviews performed specifically for this SEC evaluation were conducted by phone and are
referenced below:

e Personal Communication, 2011, Personal Communication with SNL Employee; Telephone
Interview by ORAU Team; February 24, 2011, 12:00 PM EST,; SRDB Ref ID: 93639 (Personal
Communication, 2011a)

e Personal Communication, 2011, Personal Communication with SNL Employee; Telephone
Interview by ORAU Team,; February 24, 2011, 3:00 PM EST; SRDB Ref ID: 93640 (Personal
Communication, 2011b)

4.4  Previous Dose Reconstructions

NIOSH reviewed its NIOSH DCAS Claims Tracking System (referred to as NOCTYS) to locate
EEOICPA-related dose reconstructions that might provide information relevant to the petition
evaluation. Table 4-1 summarizes the results of this review. (NOCTS data available as of March 22,
2011)

Table 4-1: No. of Sandia National Laboratories Claims Submitted Under the Dose Reconstruction Rule

Description Totals

Total number of claims submitted for dose reconstruction 346
Total number of claims submitted for energy employees who worked during the period under 193
evaluation (January 1, 1949 through December 31, 1962)
Number of dose reconstructions completed for energy employees who worked during the period
under evaluation (i.e., the number of such claims completed by NIOSH and submitted to the

. 154
Department of Labor for final approval).
Number of claims for which internal dosimetry records were obtained for the identified years in the 11
evaluated class definition
Number of claims for which external dosimetry records were obtained for the identified years in the 88
evaluated class definition

15 of 60



Sandia National Laboratories-
SEC-00162 05-04-2011 Albuquerque

NIOSH reviewed each claim to determine whether internal and/or external personal monitoring
records could be obtained for the employee. Of the total of 193 claims submitted for energy
employees who worked during the period under evaluation, SNL/Department of Energy (DOE) has
responded to 191 claims. Of these 191 claims, SNL/DOE has indicated that “there is no record of
internal measurements having been made” for 180 claimants (~ 94%). Of the 191 claims receiving
SNL/DOE responses, 88 (46 %) contain external monitoring data. The other 103 responses
specifically state that no records exist for the claimant.

45 NIOSH Site Research Database

NIOSH also examined its Site Research Database (SRDB) to locate documents supporting the
assessment of the evaluated class. Two thousand four hundred eighty-nine documents in this database
were identified as pertaining to SNL. These documents were evaluated for their relevance to this
petition. The documents include historical background on internal and external dosimetry programs
and evaluations, monitoring summary reports, annual environmental reports, reviews and assessments
of SNL, evaluations of specific buildings, site surveys, and facility and process descriptions.

4.6 Documentation and/or Affidavits Provided by Petitioners

In qualifying and evaluating the petition, NIOSH reviewed the following documents submitted by the
petitioners:

e Petition Form B for SEC-00162; received January 19, 2010; OSA Ref ID: 110577, pdf pp. 1-5
(Form B, 2010)

e Email Correspondence regarding Specific Sites; correspondence between multiple authors; dates
ranging from February 6, 2009 through January 13, 2010; OSA Ref ID: 110577, pdf pp. 6-17
(Email, 2009-2010)

e Dosimetry Records; records for various dates between 1957 through 1981; OSA Ref ID: 110577,
pdf pp. 18-171 (Monitoring Results, 1957-1981)

e Petitioner Consult Call Response; March 18, 2010; OSA Ref ID: 111299 (Consult Call Response,
2010)
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5.0 Radiological Operations Relevant to the Class Evaluated by
NIOSH

The following subsections summarize both radiological operations at SNL from January 1, 1949
through December 31, 1962, and the information available to NIOSH to characterize particular
processes and radioactive source materials. From available sources NIOSH has gathered some
process and source descriptions, information regarding the identity of each radionuclide of concern,
and limited information describing processes through which radiation exposures may have occurred
and the physical environment in which they may have occurred.

5.1 Sandia National Laboratories Facilities and Process Descriptions

SNL is located in Albugquerque, New Mexico on an 8,642 acre land mass. SNL had its origin as a
satellite support site for the Los Alamos Scientific Laboratory. In July 1945, the Los Alamos
Scientific Laboratory Z-Division was established to handle weapons development, testing, and bomb
assembly for the Manhattan Engineer District (Ullrich, 1998). In late fall of 1945, some units of Z-
Division were moved to the current SNL site. In 1948, Z-Division became a separate branch of Los
Alamos Scientific Laboratory. In 1949, “Sandia Corporation” was created and became completely
separated from Los Alamos Scientific Laboratory. Sandia Corporation changed its name to Sandia
Laboratories in 1971 and then again to its current name, Sandia National Laboratories in 1979.

During the earliest years of the January 1949 through December 1962 evaluation period SNL’s focus
was on weapons assembly, weapon ordnance engineering, and production coordination among various
AEC contractors. By the early 1950s, a weapon production complex was in place and the focus was
on weapons development. SNL expanded its engineering staff to accommodate the expanding number
of weapon projects underway. In addition to weapons development, SNL began field testing
components and supported atmospheric tests sponsored by partner laboratories. Later in the 1950s,
when nuclear testing was halted temporarily due to the US/USSR test moratorium, SNL acquired
accelerators and built reactors to test the responses of materials (including weapon components) to
radiation and to conduct research in radiation physics and chemistry. SNL experienced rapid shifts in
engineering staff to accommodate these work focus changes. Although specific SNL employee
population numbers have not been captured for 1949 through 1957, available AEC annual reports
show that from 1958 through 1962, the SNL workforce averaged approximately 7,000 workers.

There are five Technical Areas located on the SNL site. Figure 5-1 provides a reasonably accurate
representation of the site. Electron and ion beam accelerators and the Toxic Metal Machine Shop are
located in Technical Area-l. Weapons component assembly and waste handling and burial occurred
in Technical Area-Il. The mixed-waste landfill and the Radioactive and Mixed Waste facility were
located in Technical Area-111. The Neutron Generator Test Equipment facility was located in
Technical Area-1V. Reactors and the Hot Cell facility were located in Technical Area-V.
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Figure 1: Map of Sandia National Laboratories
Source: This map is a modified version of the map in DOE, 1999.
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Table 5-1 summarizes components of the five Technical Areas associated with SNL, their operational
periods, and the exposure potentials of activities that occurred within the areas. Information on waste
burial sites is presumed to be indicative of the types of activities that were occurring.

Table 5-1: SNL Potential Exposure Areas and Processes

(Table 5-1 spans 3 pages)

Building or Area/Description

Exposure Potential

External | Internal

Operational
Dates

Radionuclides

Technical Area-1 (Electron/lon Beam Accelerators)

Late 19505~ | IOt
884/Cockroft-Walton(s) electron generator/accelerator Y Y dependent (e.g.
present H-3)
Target
803/Van de Graaff(s) electron generator/accelerator Y Y 1958—present dependent (e.g.
H-3)
891 Y Metal Tritides
836/Nuclear Reactor and Experimental Reactor Division 1957-1960
802/Chem|s_tr)_/ .Labs; Radiochemicals to support v v 1949-present H—_3_, Metal
research activities Tritides
868/Machining uranium work
Received wastes from early weapons testing; stored Y Y 1949-1968 U, DU
stockpiled nuclear cores.
869/Toxic Metals Machine Shop Y Y ~1959-1994 DU, Pu

Technical Area-11 (Waste Handling/Burial, Weapons Assembly)

TA-II Burial Pits/

Items buried included: contaminated tools, clothing,
wastes from Sandia Pulse Reactor (SPR) and Sandia
Engineering Reactor Facility (SERF), waste from
weapons components, airplane sections, residue from

U-contaminated
wastes, Pu
(small amounts)
and debris from
Plumbob (for
example, Fizeau
1957-1958).
Cs-137, Sr-90,
other fission
products and Pu
contamination.

processing plutonium samples in 829, bioassay and soil Y Y 1949-early 1960s Neutron
samples, RaBe and small cobalt-60 sources, irradiated activated
material from rocket tests, and gap tubes containing .
cesium-137. material from
the Nevada Test
Note: Records and logs have been destroyed 1S_|t_e_.
ritium
(booster
cylinders) may
have been place
in waste
facility.
Weapons Assembly Work Y Y 1948 - 1957 U
935 Metal Tritides
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Table 5-1: SNL Potential Exposure Areas and Processes
(Table 5-1 spans 3 pages)
Building or Area/Description EpeIIIe POIETILEL Clpereent Radionuclides
External | Internal Dates
Technical Area-111 (Waste Destruction/Disposal/Transfer)
6920/Radiological and Mixed Waste facility Y Y 19491986 ) 8157, DU,
Technical Area-1V (Repair/Test Facility)
Only if
generators,
905/Neutron Generator -Test Equipment Y 1959-1997+ damaged: Am-
241,
Po-210, Pu-239
Technical Area-V (Reactors)
6581/Sandia Engineering Research Facility (SERF). 5 MFP and MAP,
o . ; Y Y 1962-1979 U, Pu, and
MW; airborne potential after 1962 startup of operations. ritium
MFP and MAP,
6580/SER Reactor Y 1962-1969 U, Pu and
tritium
MFP and MAP,
6590, 6591 /Sandia Pulse Reactor (Godiva type). Y Y 1961 U, Pu and
tritium
Technical Area-V (Irradiation and Calibration Support Laboratories)
Target
dependent:
6580, 6581/Prior to reactor startup Hot Cell Facility (e.g., metals
. Y 1957- 1959 from
work and Fizeau blast sample work.
reactor, e.g.,
Cs-137, Ce-
144, and H-3)
Other
Depleted
School House Mesa Uranium Burn Site 1940s — 1950s | Uranium
burned
Depleted
Lurance Canyon Burn Site, Uranium Burn Site Uranium
burned
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Table 5-1: SNL Potential Exposure Areas and Processes
(Table 5-1 spans 3 pages)
Building or Area/Description = poTeLafehiial ClpSlElielit] Radionuclides
External | Internal Dates
Near 9820/Animals from radiation studies buried in pits 1958;&)?”3/
Debris from
classified
. weapons testing
Pendulum-site burial mounds Closed in the & depleted
1970s .
uranium
contamination
in soil

Notes:
This table is a modified version of Table 2-2 in ORAUT-TKBS-0037.
--- Three hyphens (---) in a table cell denote a lack of information.

The potential for chronic intakes in most areas of SNL has historically been less than at DOE
production sites because of the nature of the tasks performed at SNL. Certain areas of the site have
always been non-nuclear. Nevertheless, the nature of the research environment at SNL during the
evaluated period may have resulted in intake potentials that were often unique and of short duration,
and the potential for monitored and unmonitored intakes has existed throughout the site’s history.

Available documentation describing site activities that occurred from January 1, 1949 through
December 31, 1962, is predominantly described in general terms. The following descriptions
summarize the available plant and process information by Technical Area. The summaries are meant
to compliment the information supplied in Table 5-1 above. Additional details can be found in
Section 2 of ORAUT-TKBS-0037.

Technical Area-I|

In 1949, the site concentrated primarily on development and testing of non-nuclear components as
well as weapons assembly work (ORAUT-TKBS-0037). Activities included using a Cockcroft-
Walton generator/accelerator and a VVan de Graaff generator/accelerator, as well as a set of chemistry
laboratories that used radiochemicals to support research needs. The Toxic Metals Machine Shop was
also located in Technical Area-1. Environmental sampling reports have noted the potential for release
of tritium from Technical Area-1 during the evaluated period (Annual Report, 1984).
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Technical Area-11

In 1948 construction was initiated for the purpose of early manufacturing activities, including
weapons assembly. Specifically, Technical Area-Il was designed for handling and incorporating
explosives into weapons. The area included two assembly buildings and a control building, all
completed in 1949. Weapons assembly activities continued at Technical Area-I1 until 1959.

In addition to weapons assembly, activities in Technical Area-11 also included significant waste
handling and burial from operations in other areas of the site as well as from other DOE locations.
The types of wastes buried varied considerably (see Table 5-1 of this report). Known wastes includes
contaminated tools, clothing, Nevada Test Site debris, wastes from weapons components, airplane
sections, and residues from processing plutonium samples in Building 829, bioassay samples, and
sources such as RaBe and cobalt-60 (Haines, 1991, pdf p. 12). Wastes from the Sandia Pulse Reactor
and the Sandia Engineering Reactor were also put into the waste pits. Records and logs of buried
wastes have been destroyed (Haines, 1991, pdf p. 12).

Statements from long-term workers employed before 1952 in Technical Area-Il indicate that after
weapons assembly shifts, various personal and work items were disposed of in the burial pits. Per one
of those employees (Haines, 1991, pdf p. 12):

“The only pit I ever knew of was out there [referring to Site #1, Technical Area-I1]. During
the early 1950's we worked mostly at night doing weapons assembly. When clothes, coveralls,
hoods, boots, watches (if we forgot to take them off), badges, tools got "hot", we would throw
them in this pit. We would know they were hot because they checked us before we went out
the gate. We would have to walk all the way back out there, raise a metal lid on the ground and
throw the stuff in. We did this for several years. We never kept any records of this. The lid for
this hole was about 4-foot across.”

The worker’s statement illustrates that weapons assembly involved radioactive contamination and the
potential for intakes and external exposures. The weapons assembly process may have been similar in
1949, the start of the evaluated period, as it was in the “early 1950s.”

Technical Area-I111

The increasing use of missiles as delivery vehicles led to full-scale environmental testing of weapons
with and without explosives. As a result, there was a need for complex equipment and specialized
engineers to analyze the test results. This group of test devices was centralized in Technical Area-11I.
The first group of facilities, which consisted of a centrifuge, a rocket sled, a vibration testing facility,
and instrument control center, was completed in 1953.

The mixed-waste landfill was operated at Technical Area-111 from 1958 to 1988 (SNL, 1998) and was
operated as a disposal site for low-level radioactive and mixed waste (Haines, 1991, pdf pp. 11-12).
Technical Area-1Vv

During the latter portion of the evaluated time period (1959 and later) a neutron generator repair and
test facility was located in Technical Area-1V. Few details of this work have been located or captured.
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Technical Area-V

Technical Area-V is home to SNL’s Reactor Facility. First proposed in 1957, this facility is remote
from the other SNL Technical Areas. It contains two reactors, the Sandia Pulse Reactor (SPR) and the
Sandia Engineering Reactor (SER). The Sandia Pulse Reactor facility was an un-reflected,
cylindrical, enriched-uranium assembly (GODIVA-type). It was first operational in May 1961. The
SER was a 5-MW heterogeneous reactor fueled with aluminum-clad, uranium-235-enriched uranium
fuel elements. The reactor was cooled and moderated by light water and was operational from
October 1962 to June 1969.

Other facilities in Technical Area-V during this time period have included electron beam accelerators
as well as a neutron irradiation facility.

5.2 Radiological Exposure Sources from Sandia National Laboratories
Operations

The following subsections provide an overview of the internal and external exposure sources for the
SNL class (January 1, 1949 through December 31, 1962) under evaluation.

5.2.1 Internal Radiological Exposure Sources from Sandia National Laboratories Operations

Complete details of the internal exposure sources have not been readily identified, especially for the
1949 to 1955 time frame. However, it is known that, at a minimum, radioactive wastes were being
generated and buried. Contaminated coveralls and other materials (after assembling weapons) were
disposed of in radioactive-waste landfills in Technical Area-Il during the 1949 to mid-1950s time
frame. In addition, mixed waste disposal activities occurred within TA-I1 from 1958 to beyond the
end of the evaluation period. Although specific areas where waste materials were generated and
buried are not readily identifiable from documents available to NIOSH, a potential for internal intakes
is assumed to exist. Internal dose potential is also associated with the reactors, machine shops,
accelerators, and other research and supporting activities.

5.2.1.1 Plutonium

Potential intakes of plutonium from activities in Technical Area-I11 have existed since the beginning
of operations of the mixed-waste landfill. One source of plutonium in Technical Area-Ill is
contaminated debris from the Nevada Test Site. Plutonium activities also existed in Technical Area-I
and Technical Area-I1, including the waste disposal pits. Table 5-1 describes the sources of the
plutonium.

Plutonium bioassay results have been found as early as 1955, therefore indicating that earlier exposure
potentials may yet be identified. However, according to an interview with a retired health physics
manager (Personal Communication, 2011a), these bioassay were primarily performed for individuals
who participated in off-site tests.
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5.2.1.2 Tritium

Since 1949, activities in Technical Area-I have resulted in the potential for tritium intakes. Potential
intakes may also have resulted from operations with neutron generators, accelerator targets, and
reactor operations. Surveys and air samples for tritium were routinely performed as indicated by
captured logbooks. Positive results have been noted for many samples within the logbooks
(Monitoring Results, 1959-1970).

Exposures to metal tritides and gaseous tritium are described in several captured documents. Metal
tritides have been used as components of neutron generators. Specific locations associated with metal
tritides have been identified in Technical Area-I (Building 891) (ORAUT-TKBS-0037, pdf p. 55).
Time frames associated with metal tritide use in these locations have not been determined.

5.2.1.3 Uranium

The use of natural uranium, depleted uranium, and enriched uranium presented internal dose
potentials on the SNL site. Activities in Technical Area-I, Building 884 and Technical Area-IlI,
Radioactive and Mixed Waste facility, indicate uranium use beginning in 1956 and 1949, respectively.
Employees in the Technical Area-1, Toxic Metal Machine Shop handled uranium beginning in 1959
(ORAUT-TKBS-0037, Section 2). Depleted uranium was buried in waste areas in Technical Area-11
and Technical Area-I11. Uranium burn sites were identified in canyon areas (SNL, 1991, pdf pp. 50-
52).

5.2.1.4 Americium-241

Potential intakes from activities with americium-241 may have existed in Technical Area-1V from
work with neutron generators (1959 and later) and subsequent waste operations. Americium-241
intakes from neutron generator operations were an internal dose potential only if the generator was
damaged.

5.2.1.5 Fission and Activation Products

Cesium-137 and cobalt-60 were identified in waste operations beginning in 1949 (Haines, 1991, pdf
pp. 12-13). From 1957-1958, irradiated material and fission products (cesium-137 and strontium-90)
were associated with materials and components exposed to weapons tests from Plumbob. Reactor
operations, which began in 1961, produced mixed fission and activation products. For example,
sodium-24 was identified in dust samples in reactor areas (Unknown, 1961).

5.2.1.6 Other Radionuclides

Accelerators in use by the late 1950s also produced manganese-54, zinc-65, sodium-22, and cobalt-57.
Thorium, polonium-210, radium (from leak testing RaBe sources), and carbon-14 have been identified
in analytical logs captured from the site. Potential exposure pathways would include handling targets.
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5.2.2 External Radiological Exposure Sources from Sandia National Laboratories Operations

Work involving nuclear weapons occurred throughout SNL from 1949 through1962. A Van de Graaff
and a Cockroft-Walton generator/accelerator were introduced in 1958. The SPR began operation in
1961, while the SER began operation in 1962. These accelerators and reactors were used to create
radiation fields for the purpose of material and system testing. The accelerators and reactors are
discussed in Section 2.4 of ORAUT-TKBS-0037 and are summarized in Tables 2.2 and 2.3 of that
document. Some external exposure could also have potentially occurred during activities at hot cells
and from radioactive waste-handling activities. Additionally, samples obtained from blast
experiments conducted at the Nevada Test Site were analyzed at SNL. Exposure sources associated
with these work environments are described below.

5.2.2.1 Photon

During the period between 1949 and 1958, activities involving nuclear weapons assembly were
conducted at SNL. NIOSH has found limited information regarding these specific activities. A
conservative assumption could be made that the photon exposures would have been typical of the
radiations associated with bare uranium or plutonium. In reference to a summary of a letter dated
December 8, 1952, the statement is made “Most of our contamination involves alpha-beta radiation
and the material is in a solid form. Thus, little danger is encountered from skin contamination”
(Unknown, 1952). There were also procedures in place for procurement and control of radium and
radium compounds; thus, these sources would also have been available as potentials for exposure to
radiation. NIOSH has not located specific documents that explain how these sources were used.

As mentioned previously, two reactors and two generators/accelerators were operational during the
latter years of the evaluated period. The generators/accelerators were originally located in Technical
Area-1, but were then moved to Technical Area-V sometime after 1967. Radiation areas resulting
from the operation of these facilities were typically evacuated and/or interlocked to prevent personnel
exposures to the potential sources of radiation. An example of this design requirement for the Sandia
Pulse Reactor facility is stated in a report describing the Sandia Pulsed Reactor Facility (Burnett,
1962, pdf p. 4): “Operation of the reactor in a normal manner does not expose any personnel to
hazardous radiation. The nature of the reactor is such that the production of radioactive waste is
minimal, and the spread of radioactive contamination is not a problem.” However, residual radiation
would potentially still exist during entries to modify experimental setup, retrieve samples, or to
perform maintenance. The energy ranges would have been typical of those associated with fission
products or accelerator energies at other AEC/DOE facilities; these are discussed in Section 6.6 of the
SNL Site Profile, ORAUT-TKBS-0037.

5.2.2.2 Beta

Known operations at SNL did not involve extensive handling of radioactive materials that would have
been significant sources of beta exposure. As discussed previously, the material was in a solid form
and would not have resulted in skin contamination. NIOSH has located documentation that indicates
that beta radiation was involved (Unknown, 1952). After the introduction of accelerators and reactors,
some exposure to beta radiation occurred during some operations; for example, maintenance at the
reactor facilities and/or during experimental change-outs resulted in small exposures to workers, as
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indicated from available exposure records. Energy values are detailed in Section 6.6 ORAUT-TKBS-
0037, specifying that the beta energies are greater than 0.15 kev.

5.2.2.3 Neutron

Neutron sources would have existed during reactor and accelerator operations, and during operations
involving the handling of weapons components. However, neutrons from the reactors would have
only been available near the reactor during operation; personnel access to these areas was prohibited
during operation. The Cockroft-Walton generator/accelerator, put into service in 1958, would have
produced primarily high-energy neutrons, but only while operating and only in the area where access
was prohibited during operation. The configuration of the nuclear weapons and associated materials
at SNL presented a very limited source of neutrons. Any other operations associated with the
evaluated class would have had very low potential for exposure to neutrons. The neutron energy
values are discussed in more detail in Section 6.9 of ORAUT-TKBS-0037.

The SEC-00162 petition discusses the possibility of unmonitored exposure from samples returned to
SNL from the Fizeau Test conducted at the Nevada Test Site (NTS) in late 1957. The practices at
NTS and SNL involved monitoring any samples removed from NTS and received at SNL; the samples
were alleged to be brass. The neutron exposure from the blast samples would most likely not have
resulted in significant levels of radioactivity in the samples, most likely less than 100 microcuries of
zinc-65 in a 100 g brass sample. Zinc-65 would be the only isotope with a half-life long enough to
still exist during the time required to retrieve the samples and return them to SNL (approximately 2
months). This level of radioactivity would have resulted in negligible exposures (less than 0.1 mr/h at
1 foot).

5.2.3 Incidents

A significant radiation exposure incident occurred in 1960 at the VVan de Graaff generator/accelerator
resulting in one worker receiving an exposure greater than 15 rem (SNL, 1960). No reports of other
incidents with significant radiation exposure during the January 1949 through December 1962 period
have been identified or captured.

6.0 Summary of Available Monitoring Data for the Class Evaluated
by NIOSH

The following subsections provide an overview of the currently available internal and external
monitoring data for the SNL class under evaluation. SNL’s Health Physics Section was first
established in 1957 within the already existing Industrial Hygiene Division (Johnson, 1997). Prior to
the establishment of the Health Physics Section, the Industrial Hygiene Division (known then as the
“Health Hazards Division”) performed radiological monitoring and safety oversight. Some aspects of
the SNL’s health physics oversight were not well documented during the evaluation period, including
post-1957 years. From an overall program implementation standpoint, other than the Industrial
Hygiene Division being responsible for program implementation, essentially no documented details of
SNL’s approach to health and safety have been captured for the 1949-1957 portion of the evaluation
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period. A lack of documentation availability is particularly applicable to internal exposure monitoring
practices and internal record maintenance. This is likely due in part to the relatively low internal
exposure potential for most work performed at SNL, and the resultant ad hoc approach to internal
monitoring. Currently, SNL does not have any functioning electronic monitoring record repositories
applicable to the evaluated class.

From 1957 forward it is evident that monitoring requirements at SNL were determined primarily
within specific departments or divisions (e.g., Reactor Division) based on work area and activity-
specific bases. Health physicists determined monitoring requirements for workers under their purview
based on their judgment of exposure potential. Organization supervisors were responsible for
implementing the health physicists’ recommendations. Often, air monitoring was used as a decision
tool for determining worker protection needs and bioassay sampling requirements.

Because of the Industrial Hygiene Division’s role in performing analyses, internal bioassay
monitoring results for the evaluation period were most frequently stored in files located within that
Division. The majority of these paper records have now been moved into offsite, inactive record
storage boxes which are not easily nor routinely searched. Approximately 50,000 boxes of records
now exist within the inactive record storage area, which consist of caves within the nearby “Monzano
Area.” The historical personnel record management practices and decisions preclude the
summarization and presentation of total internal personal monitoring data availability for the
evaluated class. Therefore, in this evaluation report the presentation of internal monitoring data
availability for the evaluated class predominantly reflects data captured from SNL during multiple
data capture trips performed by NIOSH.

It is noteworthy that occupational external radiation monitoring records have historically been more
centralized and readily available than internal monitoring data. External monitoring records are
typically found within worker files and are also available in summary fashion within AEC annual
summary reports, as described below in Section 6.2. However, as previously mentioned, specific
procedures detailing the protocols for external monitoring during the early portion of the evaluated
period (1949-1957) have not yet been located.

Microfilm and Microfiche Record Set

In January 2010, NIOSH requested SNL to perform additional data searches to address known data
gaps in information that SNL had been providing NIOSH in response to specific EEOICPA-records
requests. In response to the identified gaps, SNL located a specific collection of records that it
believes holds additional worker radiological records and information. The identified data is primarily
stored on microfiche, with some of the records stored on microfilm and other forms of media. It is
apparent from archived site newspaper articles and interviews with SNL employees that in the early
1960s, in an effort to conserve current and future record storage space, SNL made the decision to
switch from a paper record-storage method to microfilm and microfiche; this resulted in the SNL
microfilm/microfiche collection. It appears that during this time SNL not only switched their record
storage method to the microfilm/microfiche media, but also made an effort to collect older, existing
paper records and convert them over too.

Based on SNL’s initial review of the microfilm/microfiche records, they believe many of the
EEOICPA claimant data deficiencies identified by NIOSH would be addressed by this collection
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(Worthington, 2011). They also realize that without indexing the entire record collection, it is not be
feasible to completely respond to NIOSH requests for claimant exposure data or SEC evaluation data
requests, nor is it possible to determine precisely the extent of the EEOICPA relevant data available
within these records.

SNL has been working closely with NIOSH, DOE, the National Nuclear Security Administration, and
select DOE records experts to identify a path forward to address NIOSH's concerns and need for
improved data access. Due to the difficulty indexing material on microfiche, microfilm, and multiple
formats, SNL has decided on an approach which involves scanning all of the media into a digital
format. This effort will then be followed by indexing the digital collection to specific data points
necessary to facilitate identification of individual records; thus resulting in prompt and hopefully more
complete responses to records requests from NIOSH and the Department of Labor.

Currently, all records in the identified collection have been scanned and are available in digital format.
However, the indexing portion of the project has been significantly more challenging than expected.
Complete indexing is necessary for the data to be useful for making decisions with regards to
determining the feasibility of dose reconstruction for the SEC-00162 evaluated class. Although
approximately 42% of the indexing is complete, approximately 1.1 million entries still require
indexing.

At the time of this writing, current Federal budgetary unknowns preclude the ability to accurately
determine an indexing completion date. As such, the following discussions of data availability and its
sufficiency for bounding internal and external exposures for the evaluated class are based solely on
data currently available from NIOSH data capture work and other SNL record retrieval sources.
NIOSH further concludes that complete access to the microfiche and microfilm records would not
change the dose reconstruction infeasibility conclusion proposed for the evaluated class for the time
period from 1949 through 1962 because of unknowns regarding source terms, pathways, and selection
of monitoring criteria and implementation during these early years at SNL.

6.1 Available Sandia National Laboratories Internal Monitoring Data

For much of the site’s operational history, using professional judgment, health physics representatives
designated personnel for participation in internal dosimetry monitoring (urinalysis). Whole-body
counting and lung counting had not become common place until after the period under evaluation and
as such, no applicable whole-body counting or lung in vivo results are available. Limited internal
monitoring results have been captured from logbooks, paper copy, and microfiche or microfilm
records. Radiochemical and chemical analysis of in vitro bioassay samples was performed by the
Industrial Hygiene Department during the time frame under evaluation. Although no analytical
procedures have been found, a retired Health Physics Manager stated that most of the sampling
protocol and analytical techniques were based on Los Alamos Scientific Laboratory procedures
(Personal Communication, 2011a).

As described in Section 6.0 above, internal monitoring data currently available to NIOSH and
applicable to the evaluated period still exist in hard-copy format and in multiple locations, one of
which isn’t easily or routinely searched (inactive a