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ix

This committee was constituted in the Fall of 2005 at the request of the
Department of Energy (DOE) to review the Worker and Public Health Program
operated by the Department of Health and Human Services (HHS) at DOE nuclear
facilities from 1990 to 2004. The program responsibilities were defined in three
Memoranda of Understanding (MOUs) signed at the secretarial level between
these departments in 1990, 1996 and 2000. The National Institute of Occupa-
tional Safety and Health which carried out a portion of this program, called it the
Occupational Energy Research Program. Other HHS organizations that were
involved in carrying out parts of this program during this period were the Na-
tional Center for Environmental Health and the Agency for Toxic Substances and
Disease Registry (beginning with the 1996 MOU).

This program represented a change in the worker and public health programs
at nuclear facilities that until 1990 had been operated by DOE and included
contracts and grants directly managed by the department. Pressure from the pub-
lic and Congress for a health program with a degree of independence from DOE
led to the arrangement under the MOUs in which DOE provided the funding for
agencies within HHS that carried out the health studies and some aspects of the
communication program. In requesting this study DOE asked the committee to
assess whether this program achieved the goals set out for it and to make recom-
mendations on how to improve its effectiveness for the future. The committee
report was to be completed within 16 months from the inception of the contract.

The study was launched with the committee’s first meeting in November
2005 during which units involved in the program from both DOE and HHS
provided briefings relevant to this committee’s task. At this meeting, the commit-

Preface
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x PREFACE

tee formulated its approach to the study and identified specific questions and
issues which were conveyed to DOE and HHS for response. The committee
organized itself around three types of program activities: the technical activities,
the public and worker communication activities, and the program governance and
management. Using these broad areas of activity, the committee reviewed
the HHS agencies’ research priorities, research project selection, usefulness of
results, and dissemination of completed research. To evaluate the quality of the
programs from the viewpoint of science and public policy the committee used a
sampling strategy that reviewed selected studies from three DOE sites and, in
some cases, multisite studies or products that were not site-specific.

This approach allowed the committee to examine detail, when appropriate,
while providing an overall assessment of the program and its achievements. The
sampling was initially defined by focusing on program activities involving the
Hanford, Oak Ridge, and Los Alamos sites. Activities at these sites were looked
at in some detail although by no means comprehensively. It became apparent that
a number of the activities spanned several sites and such activities were looked at
across the appropriate sites.

While this study did not comprehensively evaluate all of the individual stud-
ies within the program, it is the committee’s judgment that the subset of activities
that were examined did provide a sample from which conclusions regarding the
effectiveness of the program could be made. It was on the basis of the committee’s
overview of these programs that recommendations for the future operation of
such a program were made.

While this study was nearing completion, the DOE Secretary announced a
reorganization that could affect the health and safety programs within DOE. It
was not clear to the committee what impact this reorganization, if carried out,
will have on DOE’s Worker and Public Health Program. The committee was not
tasked to comment on the DOE reorganization or the transfer of the Worker and
Public Health Program within the agency’s structure.
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1

Executive Summary

In 2005, the National Academies convened an expert committee to conduct a
review of the Worker and Public Health Activities Program, which is operated by
the Department of Health and Human Services (HHS) at Department of Energy
(DOE) nuclear facilities under a Memorandum of Understanding (MOU) with
DOE. HHS Agencies participating in the MOU included the National Institute for
Occupational Safety and Health (NIOSH) and the National Center for Environ-
mental Health (NCEH), both organizational units of the Centers for Disease
Control and Prevention (CDC), as well as the Agency for Toxic Substances and
Disease Registry (ATSDR), whose administrator is also the CDC Director. The
committee’s task included assessing and recommending ways to enhance the
program’s scientific merit, focus, effectiveness, and overall quality; its impact on
DOE’s policies and decisions; and other program benefits, including the rel-
evance to DOE’s mission. The committee’s principal conclusions and recom-
mendations are provided in this executive summary; a more detailed summary
with findings and recommendations follows.

The committee concluded that positive benefits have accrued to DOE by
having occupational epidemiological studies performed through NIOSH by in-
vestigators outside its direct control. Research performed under the MOU has
directly benefited DOE by providing important information to the Comprehen-
sive Epidemiologic Data Resource, by contributing to the understanding of the
risks of protracted low-dose radiation exposure for human health, and by provid-
ing advice to several of the worker surveillance activities, including the beryllium
sensitization screening program. These activities have provided important scien-
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2 REVIEW OF WORKER AND PUBLIC HEALTH ACTIVITIES PROGRAMS

tific support for DOE’s Former Worker Medical Surveillance Program. Although
the current method to assess beryllium sensitization in workers needs substantial
improvement, the committee concludes that the occupational beryllium studies
completed by NIOSH have made a significant contribution to the scientific com-
munity in general, as well as to DOE’s understanding of the potential for beryl-
lium exposure, sensitization, and progression of disease.

The committee concluded that useful research methodologies were devel-
oped in the NIOSH program, and also that the work performed by NIOSH under
the MOU has been sound. However, there have been serious and not fully ex-
plained delays in executing some studies. NIOSH extramural and intramural
programs have not been highly productive in terms of contributions to the peer-
reviewed literature.

ATSDR has provided DOE-funded products that add value to the program
conducted under the MOU and these products are generally of a high quality. The
Public Health Assessments (PHAs) and Toxicological Profiles reviewed by the
committee generally contribute to enhancing the public’s understanding of the
potential risks posed to the surrounding communities by the activities at the DOE
sites. However, while ATSDR states that it embraces conservative assumptions
concerning risks to the community, it is the committee’s view that ATSDR’s
continued use of a threshold for radiation effects in the PHAs reduces both
public trust and acceptance of the information provided. In addition, it should be
noted that the committee did not review either the completeness or the scientific
validity of the responses by ATSDR to the public comments that were included in
the final PHAs reviewed.

For many of the DOE facilities, NCEH conducted dose reconstruction stud-
ies of historical exposures of the public independent of DOE. NCEH has estab-
lished a scientifically sound public record of the doses received by members of
the communities surrounding these facilities that is of benefit to DOE. The NCEH
dose reconstruction methods that have been developed, applied, and refined in
the NCEH studies have been accepted widely and are being used in epidemio-
logical studies worldwide. NCEH has made dose reconstruction project findings
available on-line via the Radiation Studies Branch web site.1  In some cases, there
are links to the studies from the individual DOE facility’s web site, which the
committee considers appropriate, since a person seeking information about his-
torical releases from a DOE facility and their potential health effects on the
surrounding communities would not necessarily know which organizations would
be responsible. The publication of dose reconstruction study findings in the open
literature appears to depend on the initiative of the contractors who performed the
research.

1See http://www.cdc.gov/nceh/radiation/. Last accessed August 2006.
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EXECUTIVE SUMMARY 3

The dissemination of information about health risks to the public and work-
ers from HHS agencies, which are more trusted than DOE, also has been of value
in the program. The variety of HHS dissemination efforts benefited target audi-
ences by providing them with information about scientific studies and health risk
concerns, although the amount and quality of information disseminated varied
among the agencies. However, a lack of concerted two-way communication ef-
forts between the agencies and the public might have worked against public
acceptance of various HSS messages. The paucity of HHS-sponsored systematic
external evaluations of these efforts made it difficult for the committee to assess
the impacts or benefits of these dissemination and communication activities.

The majority of the studies conducted under the MOU followed sound re-
search practices and provided results that should be useful for policy decisions.
From this perspective the studies had value. The committee finds that the produc-
tivity could have been greater with respect to improved coordination between
HHS and DOE in the identification and transfer of exposure and outcome records
from DOE facilities, in the setting of research priorities, and in NIOSH’s peer-
reviewed publication record. Additional gains in productivity are possible through
completion of an ongoing NCEH dose reconstruction and of some ATSDR stud-
ies that remain unfinished because of inadequate funding. The dissemination of
the results of these studies to workers and the public was extensive and generally
made available. However, two-way communication was not common nor were
there adequate evaluations of the effectiveness of the dissemination and commu-
nication efforts. Continuing and improved dissemination and communication
efforts about health risk evaluations are considered by the committee as essential
as long as cleanup and remediation activities continue at DOE sites.

The committee concludes that DOE and HHS should sign and implement a
new MOU enabling continued work on the Worker and Public Health Activities
Research Program. A single advisory committee, with a charter issued jointly by
DOE and HHS, should be established to review and comment on the research
program. DOE and HHS should establish and maintain oversight and coordina-
tion of the program at the Assistant Secretary level in HHS and the equivalent
level in DOE, and DOE and the relevant HHS agencies should collaborate to
update the research agenda annually. Finally, to enhance communication, DOE
and HHS should establish functional feedback mechanisms to each other for all
aspects of the research program.
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5

Summary

This committee was constituted in the Fall of 2005 at the request of the
Department of Energy (DOE) to review the Worker and Public Health Activities
Program operated by the Department of Health and Human Services (HHS) at
DOE nuclear facilities from 1990 to 2004. The program responsibilities were
defined in three Memoranda of Understanding (MOUs) signed at the secretarial
level between these departments in 1990, 1996 and 2000. The National Institute
for Occupational Safety and Health (NIOSH), which carried out a portion of this
program, called it the Occupational Energy Research Program (OERP). Other
HHS organizations that were involved in carrying out parts of this program
during this period were the National Center for Environmental Health (NCEH)
and the Agency for Toxic Substances and Disease Registry (ATSDR) (beginning
with the 1996 MOU).

Funded at approximately $10 million to $20 million annually for more than
20 years, DOE’s Worker and Public Health Activities Program was established to
study the consequences of exposures to ionizing radiation and other hazardous
materials used in DOE operations on workers and the general public in surround-
ing communities. Initially, the program was managed solely by DOE.

The National Academies’ committee was charged both to review the quality
of the program and to make recommendations for future improvements. The
committee reviewed the HHS agencies’ research priorities, research project se-
lection, usefulness of results, and dissemination of completed research. To evalu-
ate the quality of the programs from the viewpoint of science, public policy, and
the dissemination and communication of results to workers and the public, the
committee used a sampling strategy that reviewed selected studies from three
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6 REVIEW OF WORKER AND PUBLIC HEALTH ACTIVITIES PROGRAMS

DOE sites and, in some cases, multisite studies or products that were not site-
specific. The Statement of Task and Sampling Strategy follow:

STATEMENT OF TASK

DOE’s Office of Health requested that a committee be created by the Na-
tional Academies to conduct a review of the Worker and Public Health Activities
Program to assess and recommend ways to enhance the program’s scientific
merit, focus, and effectiveness; its impact on the DOE’s policies and decisions;
and other program benefits, including the relevance to DOE’s mission, that are
consistent with the objectives of this program. In addition, the National Acad-
emies’ committee was asked to address the following aspects of the program:

• The congressional mandate in establishing the MOU, and how well its
goals have been met through FY 2004;

• Evaluating research priorities for projects from FY 1990 through FY 2004
and for projects included in the agenda;

• Research project selection from FY 1990 through FY 2004 and for projects
included in the agenda;

• Usefulness of results and dissemination of completed research through
FY 2005; and

• Other aspects to be identified by the committee.

The committee was asked to propose other appropriate measures or indica-
tors to be used in evaluating this program. DOE also requested the committee’s
assessment, given sufficient information and time, whether or not the individual
Centers for Disease Control and Prevention (CDC) agency programs were of the
highest quality from the viewpoint of science and public policy.

SAMPLING STRATEGY

In considering the Statement of Task in the context of the size of the pro-
gram, the number of DOE nuclear sites, and the variety of activities at these
various sites, the committee determined that a comprehensive assessment of the
entire program was not possible in the time allotted for this study. The committee
determined that a sampling strategy would be needed.

Accordingly, the committee discussed various subsets of the total program to
review and arrived at a selection rationale that took into account the following
factors:

• The range of time over which health studies were initiated.
• The number of workers involved as part of the program.
• A variety of types of dissemination and communication challenges.
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SUMMARY 7

• A variety of security challenges.
• Size of the surrounding public community.
• Geographic distribution of the sites.

With these factors in mind, the committee selected three DOE nuclear opera-
tions sites, Hanford, Oak Ridge, and Los Alamos, as a subset of the total DOE
sites on which it would focus its attention. The committee also recognized that it
would have to go beyond these sites to look at certain aspects of the program,
such as the technical studies (some of which were multisite studies that included
more than these three sites) or the program management process which also
reached beyond the three sites.

In addition to this sampling strategy for site-specific aspects of the program,
the committee requested and considered detailed information from the agencies
on broad aspects of the program. These topics included, for example, identifica-
tion of project categories and specific studies funded by DOE and produced by
the three HHS agencies, information on the DOE/HHS budgeting processes,
procedures used in the establishment of project priorities, and program manage-
ment processes for the overall program.

The committee concludes that HHS agencies have made significant contri-
butions to this program and that their continued participation will contribute to
the future success of DOE activities at its facilities. Nevertheless, substantial
opportunities exist to make the program even more effective, as shown by the
following findings and recommendations.

ASSESSMENT OF PROGRAM MANAGEMENT ISSUES:
STRENGTHEN THE MOU TO UTILIZE THE UNIQUE STRENGTHS

OF DOE AND HHS TO INCLUDE THE FOLLOWING ELEMENTS

The MOU approach for carrying out the worker and public health programs
for DOE through HHS partly solved the problems that were building during the
time period prior to 1990 in which DOE managed the program internally.  The
committee found that the MOUs, while setting up an overall operating structure
for the worker and public health program at DOE, stopped short of defining
specific operating elements that, if implemented, could have improved results
and the effectiveness of the program in addressing the health needs of workers
and the public. As of the writing of this report, the latest MOU remains unsigned
by HHS.

The committee further concluded that a worker and public health program
was needed for the continuing hazardous cleanup and remediation operations at
DOE sites that may result in exposures to ionizing radiation and radioactive
materials. In addition, the program should continue to be operated by HHS to
minimize concerns that it was influenced by DOE. The MOU framework pro-
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8 REVIEW OF WORKER AND PUBLIC HEALTH ACTIVITIES PROGRAMS

vides a useful mechanism for an inter-Departmental program such has as the
health program.

Findings and Recommendations

1. The Committee has concluded that there remains critical information to
be gathered and assessed. A health program is needed at DOE sites as long as
hazardous operations (including cleanup and remediation) continue. To that end,
a mechanism needs to exist for the purpose of developing the research agenda,
providing funding for the research, soliciting input into the design, conduct, and
review of such studies, and communication of the results to relevant stakeholders,
with clear articulation of the roles and responsibilities of the various parties. In
the past, the MOUs between DOE and HHS have served as this vehicle, and
could do so in the future. Therefore, the committee recommends that:

DOE and HHS should sign and implement a new MOU enabling continued
work on the Worker and Public Health Activities Research Program. This
MOU should document the responsibilities of DOE and HHS as well as
provide the framework for managing the process for interaction and collabo-
ration between DOE and HHS. In addition to incorporating the recommenda-
tions made here with respect to managing the program, the new MOU should
incorporate the recommendations presented elsewhere in this report. As noted
above, a health program is needed at DOE sites as long as hazardous opera-
tions continue. Studies in progress should be completed and follow-up of
exposed workers should continue.

2. One of the biggest challenges affecting the program has been the diffi-
culty researchers have had in obtaining exposure and other relevant data to use in
their epidemiological studies. Common data collection protocols and standard-
ized data are needed for epidemiology and public health studies. As a remedy to
this, the committee recommends that:

DOE support the development and integration of a repository for exposure
records. The committee recommends that all contractor-assembled data be
submitted to DOE’s Office of Environment, Safety and Health1  for compila-
tion, management, and storage in centralized databases, using standardized
formats. DOE should consider developing a process that captures current
exposure data as well as health outcome data, including external radiation

1On August 30, 2006, the DOE announced the creation of a new office, the Office of Health,
Safety and Security, which will assume the responsibilities of the previous Offices of Environment,
Safety and Health and Security and Safety Performance Assurance. This office is headed by a
director and does not report to an Assistant Secretary.
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exposure, internal radiation exposure, chemical exposure, medical surveil-
lance (e.g., spirometry, liver function tests, smoker-never smoker), biologi-
cal monitoring, and social security number and demographic information
(e.g., gender, birth date) on a continual basis for DOE employees, contrac-
tors, and subcontractors, for placement in a secure centralized repository.

3. The quality and integrity of any research program is improved if it is
subjected to expert scientific review during its development stage, as the studies in
the research agenda are being conducted, and after the results have been gathered
by the investigators. In the past, HHS did convene an advisory committee whose
mission included the provision of advice and comment (only) to HHS on the
OERP. This committee (the Advisory Committee for Energy-Related Epidemio-
logical Research) did not have authority to formally communicate its findings to
DOE. This circumstance, along with others, resulted in a sense of disenfranchise-
ment on the part of DOE, and only sporadic interest on the part of DOE senior
management in the outcomes of the HHS investigations. As a measure of improve-
ment in the future, the Committee recommends that:

A single advisory committee, with a charter issued jointly by DOE and HHS,
should be established to review and comment on the research program.
Management of the program would be made more efficient if the advisory
committee charged with reviewing and providing recommendations on the
elements of the research program could report directly to all of the agencies
charged with its development, funding, implementation, and translation of
results into policies and practices.

4. In the federal government, the success of a program, particularly a scien-
tific research program, is dependent upon the level of attention and oversight
given by senior management. At the beginning, as the research program was
being transferred from DOE to HHS, the Secretaries of each agency were in-
volved. However, over time, management and oversight responsibilities drifted
downward through the chain of command until they became virtually invisible to
the most senior levels. The committee therefore recommends that:

DOE and HHS should reestablish and maintain oversight and coordination
of the program at the Assistant Secretary level.2 Communication and coordi-
nation at a senior level within an organization enhances the probability of

2The committee developed and unanimously approved this recommendation prior to a recent
reorganization within DOE that merged existing safety and health functions into another unit. Be-
cause we believe that occupational and environmental health issues remain critically important to
DOE workers and surrounding communities, and because we believe that senior-level management
engagement is a pre-requisite for effective safety and health program management, the
committee recommends that DOE and HHS should establish and maintain oversight and coordina-
tion of the program at the Assistant Secretary level in HHS and the equivalent level in DOE.
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10 REVIEW OF WORKER AND PUBLIC HEALTH ACTIVITIES PROGRAMS

success of any program initiative. In this instance, attention given to the program
at this level provides greater support to the participating agencies in achieving
their mission to protect worker and public health and the environment.

5. It is important that both HHS and DOE understand the human and environ-
mental health impacts of activities conducted on DOE sites which may affect both
workers and communities. While the committee supports the concept that HHS
currently has, and should continue to have, the lead on developing and carrying out
the research agenda, it also believes that DOE has a stake in its success and,
therefore, should participate more substantively in the updating of the research
agenda as work goes forward. Therefore, the committee recommends that:

DOE and the relevant HHS agencies should collaborate to update the re-
search agenda annually. It is critical that the resources committed to funding
the worker and public health research program be spent in the most efficient
manner, yielding the most useful information to understand the potential
health and environmental impacts of activities at DOE facilities. Both HHS
and DOE can provide important perspectives, based on their extensive expe-
riences in this realm. These collective experiences, along with those contrib-
uted by technical experts on the external advisory committee, should result
in a more relevant, scientifically sound research program.

6. During the 15 years that HHS has had the lead for the research program,
communication between HHS and DOE has been intermittent at best, and non-
productive at its worst. To ensure better coordination among the agencies the
Committee recommends that:

DOE and HHS should establish functional feedback mechanisms to each
other for all aspects of the research program. To ensure the greatest level of
success for any program of research, a robust program of communication
and dissemination about the design and execution of, and results from, a
research program should establish linkages not only between the program’s
executors and the affected populations, but also between those charged with
developing and executing the program. This ensures the probability that the
program will be robust, yield useful results, and will be of value in enhancing
the scientific basis of our understanding of the potential health and environ-
mental risks associated with DOE facility activities. It also enhances the
respective agencies’ credibility and accountability in meeting their govern-
mental responsibilities.

The elements recommended above should be incorporated in an MOU that
will govern the continuing health program at DOE sites and that should operate
as long as hazardous work (including cleanup and remediation) is carried out at
these sites.
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SCIENTIFIC PROGRAM ASSESSMENT: FOCUS AND EXTEND
SELECTED SCIENTIFIC STUDIES

The scientific studies within this program ranged from the development of new
knowledge regarding exposure versus health effects to the application of existing
and new methodologies for assessing the impact of exposures to hazards resulting
from DOE operations on workers and the public living near DOE facilities.

National Institute for Occupational Safety and Health (NIOSH)

Continued research into the health of the past and current DOE workforce
benefits DOE in three major ways: (1) it assists DOE in fulfilling its obligations
to its employees to provide the best possible information about the health conse-
quences of their employment, (2) it enhances methods to reconstruct past expo-
sures, and (3) it contributes directly to the scientific knowledge base regarding
protracted low-dose-rate exposures to radiation that are relevant to the protection
of populations both in the United States and elsewhere.

Findings and Recommendations

1. The committee noted in its review of the NIOSH program that several
large studies remain unfinished. The committee therefore recommends that:

NIOSH should complete three major unfinished studies: the multisite leuke-
mia case-control study (in preparation for publication at the time of this
report), the K-25 multiple myeloma case-control study, and the chemical
workers study. The remaining unfinished studies should be evaluated and
prioritized by NIOSH and DOE for future funding decisions.

2. As noted earlier, “one of the biggest challenges affecting the program has
been the difficulty researchers have had in obtaining exposure and other relevant
data to use in their epidemiological studies.” Therefore, the committee further
recommends that:

DOE should consider developing a process that captures current exposure
data, including external radiation exposure, internal radiation exposure, chemi-
cal exposure, and other demographic information (e.g., gender, age, social
security number) on a continual basis for DOE employees, DOE contractors,
and DOE subcontractors, for placement in a centralized repository (see recom-
mendation 2 under Assessment of Program Management Issues above).

3. The committee finds that continued research into the health of the past
and current DOE workforce benefits DOE by enhancing methods of reconstruct-
ing past exposures and that the continued development of such methodology is
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12 REVIEW OF WORKER AND PUBLIC HEALTH ACTIVITIES PROGRAMS

important to the evaluation of worker and public health effects at the DOE sites.
The committee therefore recommends that:

Further investigation into the utility of novel methods to reconstruct dose,
such as fluorescence in situ hybridization, the glycophorin A somatic muta-
tion assay, in vivo electron paramagnetic resonance of teeth, and other prom-
ising biological markers, should be given a high priority. The development
of such markers, especially if the sensitivity of the methods can be improved,
would be useful, particularly in the validation of estimates of external dose.
In addition, NIOSH should continue to support methodological studies that
address statistical issues such as the effects of systematic errors in the per-
sonal dosimeters, the truncation of dose from badge readings, and the effects
of dosimetric uncertainties upon epidemiological studies.

4. The latest published follow-up for any of the DOE cohorts ended in the
mid-1990s when considerably more than half of the participants in these studies
were still alive. Therefore the committee recommends that:

There should be follow-up of existing DOE cohorts for cause-specific mor-
tality.

5. Deficiencies in data quality or the percent completeness of radiation dose
should be resolved before undertaking further pooled analyses. Therefore, the
committee recommends that:

 A phased approach toward further pooling of DOE and international nuclear
workers studies should be undertaken. The initial phase would be for NIOSH
to provide a justification for pooling particular DOE sites and cohorts based
on the completeness and accuracy of radiation exposure data and on the site-
specific potential for confounding between measured external radiation ex-
posures and unmeasured (e.g., internal doses, chemical, asbestos) exposures.

6. NIOSH conducted nested case-control studies to better address confound-
ers and to seek to improve information on internal exposures to radiation and
other exposures. The committee finds that planning of additional nested case-
control studies of solid tumors should include the following:

• The scientific advantages and disadvantages of developing both com-
bined analyses of risk for all solid tumor sites and of separate analyses of
specific tumor types should be carefully assessed.

• The quality of the data on smoking that will be available in the case-
control studies on a site-by-site basis should be assessed carefully.

• Realistic power calculations should be obtained.
• The likely value of job exposure matrix-based methods for retrospec-

tively assigning exposures to chemicals, asbestos, and other workplace
toxicants should realistically be assessed.
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7. Starting in 1994, the CDC-supported National Program of Cancer Regis-
tries  has provided funds and oversight for the development of cancer registries in
all 50 states. These registries provide the opportunity to link future follow-up of
the DOE cohorts to state cancer registries to identify incident cancers in this
population for a follow-up period beginning in the mid- to late 1990s. An intra-
mural NIOSH project examined population-based state cancer registries to deter-
mine their feasibility and suitability for occupational studies. Despite limitations
in statewide cancer registry systems, the study concluded it was feasible to use
many statewide registries for occupational health studies. The committee there-
fore recommends:

The establishment of linkages between existing cohorts and the 50 state
cancer registries.

8. The committee finds that the NIOSH extramural and intramural programs
have not been highly productive in terms of contributions to the peer-reviewed
literature. Therefore, the committee recommends that:

NIOSH should increase substantially the number of intramural scientific
research findings that are submitted to high-quality scientific journals.

9. Future studies:

The committee concludes that future studies should represent all categories
of workers (e.g., contract cleanup workers and others) on DOE sites with poten-
tial exposures. These future studies should also include diseases in addition to
cancer. The committee recommends that:

As these questions surface in the future, NIOSH and DOE explore the possi-
bility of addressing them through studies that utilize DNA from DOE work-
ers diagnosed with cancer and from controls. To facilitate these future stud-
ies DOE and NIOSH should consider the following:

• Establishment of a database of workers with appropriate data to facilitate
follow-up and to evaluate potential confounders (e.g., see recommenda-
tion 2).

• Development of valid methods to identify non-cancer health outcomes
including the use of periodic questionnaires, and specific diagnostic tests
(e.g., pulmonary function).

• Support for the continuance of biorepositories such as that funded by
ATSDR that archive specimens such as blood and DNA to support future
studies.

Copyright © National Academy of Sciences. All rights reserved.

Review of the Worker and Public Health Activities Program Administered by the Department of Energy and the Department of Health and Human Services 
http://www.nap.edu/catalog/11805.html

http://www.nap.edu/catalog/11805.html
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National Center for Environmental Health (NCEH)

The NCEH program has provided valuable data to communities about the
historic operations of DOE facilities and their consequences in terms of health and
environmental impacts. The dose reconstruction methods for radiation and chemi-
cals that have been developed, applied, and refined in the NCEH studies have been
accepted widely and are being used in epidemiologic studies worldwide. For ex-
ample, many of the tools and techniques developed in the Hanford Environmental
Dose Reconstruction Project are being used to reconstruct the doses from atmo-
spheric releases from nuclear weapons production activities at the Mayak facility to
the residents of the city of Ozersk, Russia.3

Findings and Recommendations

1. The Los Alamos Historic Document Retrieval and Assessment project at
Los Alamos is the sole remaining dose reconstruction activity of NCEH and the
public would benefit from the information derived from this activity. Therefore
the committee recommends that:

NCEH complete this project as expeditiously as possible and provide as
much evaluation of the compiled data as feasible to inform the public regard-
ing historical doses and risks.

2. The NCEH program has conducted dose reconstruction studies that are
independent of DOE. These studies have provided valuable data to the communi-
ties surrounding DOE facilities in particular, and to the public in general, about
the historic operations of those facilities, the environmental impacts, and the
doses or health risks of individuals exposed to releases from the site. Therefore,
the committee recommends that:

NCEH continue to make the findings of its dose reconstruction studies avail-
able to the public on-line, ideally including a direct link to the study results
from the facility’s web site.

In the event that any further dose reconstructions at DOE sites are required,
the committee recommends that NCEH or some other agency independent of
DOE should manage and direct the studies and the funding for the studies
should be provided by DOE.

Agency for Toxic Substances and Disease Registry (ATSDR)

ATSDR produced valuable products under the various MOUs. In particular,
the Public Health Assessments (PHAs) and Toxicological Profiles have potential

3http://www.eh.doe.gov/health/hstudies/russian_health.html. Last accessed October 2006.
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value to the communities surrounding DOE sites. In 1997, ATSDR began sub-
mitting DOE public health assessments for peer review. The committee supports
the continued peer review of these documents in the future.

Findings and Recommendations

1. The PHAs are presented in such a way as to have potential value to the
communities surrounding DOE sites. Some of this utility has been compromised
by the public’s reaction to ATSDR’s use of a threshold for radiation effects. As a
result, the committee recommends the following:

In light of ATSDR’s mandate to adopt and apply conservative assumptions,
the committee recommends that ATSDR should reevaluate its use of a radia-
tion risk threshold.

2. ATSDR has completed 20 PHAs addressing 22 DOE sites on the Envi-
ronmental Protection Agency’s National Priority List. ATSDR is currently work-
ing on five remaining DOE sites, Hanford, Brookhaven, Los Alamos, Savannah
River, and Oak Ridge. The committee concludes that the PHAs have potential
value to the communities surrounding DOE sites. As a result, the committee
recommends the following:

DOE funding of ATSDR activities at the five DOE sites should continue.

EVALUATION OF DISSEMINATION AND COMMUNICATION:
IMPROVE DISSEMINATION AND COMMUNICATION OF RESULTS

TO WORKERS AND THE PUBLIC

In reviewing the dissemination and communication efforts of this program,
the committee observed various types of information dissemination but few ex-
amples of effective communication with workers and the public at or near DOE
sites. For the purposes of this report and consistent with its statement of task, the
committee drew a distinction between dissemination and communication in its
review. Dissemination is a one-way process—to send information out widely, to
publicize or broadcast information. This term was specifically used in the charge
to the committee. However, the committee judged that to truly evaluate public
understanding of health effects, as described in the MOU, it also had to look
closely at the communication efforts of the HHS agencies. Communication im-
plies a two-way process—an interchange of knowledge, thoughts, and opinions.
The committee’s recommendations result from findings of shortfalls in effective
communication to affected citizens and workers.

Open communication that involves dialogue among the agencies, workers,
advisory bodies, and the public is critically important to improve relationships
among management, workers, and communities in which DOE sites are located.
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Findings and Recommendations

1. Efforts to disseminate results to citizens and workers at DOE sites by HHS
agencies were extensive and benefited the target audiences by giving them needed
information about health risk issues. As a result, the committee recommends the
following:

• HHS agencies should be the continuing main source of active risk com-
munication and education programs at DOE facilities due to significant
evidence of continuing distrust of DOE and its contractors. DOE should
work with the HHS agencies, its own contractors, and citizens’ advisory
boards to try to gain back trust in communities near its facilities with its
own open, two-way communication efforts.

• Dissemination and communication efforts should be coordinated among
the federal agencies involved as long as such coordination does not affect
trust issues for HHS agencies among workers and citizens in and near
DOE facilities.

2. While HHS information dissemination was generally laudable, communi-
cation activities related to worker and public health were variable in quality and
uneven, agency to agency. Guiding principles for effective risk communication
and best practices recommended in previous studies of other nuclear and hazard-
ous operations could be applied to improve efforts to communicate the risks
involved at DOE sites to both workers and community groups.  As a result, the
committee recommends the following:

• Both DOE and HHS agencies should develop improved long-term com-
munication plans that incorporate risk communication lessons learned
during the past 15 years from scholars and practitioners (including those
at these agencies). These improved communication plans should continu-
ally be updated and reviewed by outside risk communication experts
every few years.

• DOE and the HHS agencies should support their communication activi-
ties at DOE facilities with significantly increased organizational, finan-
cial, and personnel assistance.

3. While the committee recognizes difficulties inherent in communicating
about risk to the public directly or in a public participation process, it believes
that open communication involving dialogue among the agencies, workers, advi-
sory bodies, and the public is critically important and needs improvement. As a
result, the committee recommends the following:

• DOE and the HHS agencies should specify in their improved risk commu-
nication plans how they hope to achieve more effective, open, two-way
communication about health risks associated with cleanup activities as
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well as continuing or new missions at DOE facilities. Risk communica-
tion research on how best to incorporate public participation and work
with citizen groups should be applied to these plans, with a reminder that
the specific best practices at one site might not necessarily be the best
practices at another site. Agendas for public and worker meetings should
be developed in concert with citizen and worker representatives to ensure
that stakeholders’ concerns and opinions are treated with respect and
responded to seriously.

• The Hanford Community Health Project directed by ATSDR should be
continued to ensure good public health information at that site, particu-
larly during cleanup activities. Similar projects should be established at
other DOE sites where serious health effects issues exist.

• DOE Site-Specific Advisory Boards (SSABs) have been an important
communication element at DOE sites. These should be continued as long
as cleanup work continues at the sites and can be improved by including
ex officio representatives from both DOE and HHS agencies.

• Similarly, the Health Effects Subcommittees (HESs) were a very impor-
tant communication element and should be reconstituted at DOE sites
where serious concerns about health effects issues exist.

• All SSABs and any reconstituted HESs should have a subcommittee that
reviews and recommends actions on risk communication to workers and
the public. This subcommittee should work with DOE and HHS agencies
to provide overview, feedback, and advice on communication activities.
To further these goals, these subcommittees should add a communication
professional as a member, if there is no such person already on the group.

4. There has not been enough outside evaluation of the communication as-
pects of the HHS programs. Best practices in risk communication require profes-
sional evaluation, particularly to meet the needs of different stakeholders. As a
result the committee recommends the following:

• HHS agencies and DOE should engage in periodic and systematic evalu-
ations of their communication efforts using the most current risk commu-
nication research and practices available. These evaluations should in-
clude development of a framework to assess the effectiveness of their
communications to stakeholders, and be conducted by both internal and
external evaluators.

Evaluations should assess the quality of the communication products, effec-
tiveness of dissemination, and most importantly, how information is interpreted,
perceived, and accepted by the affected communities and workers. To ensure that
the most current risk communication research and practices are being applied and
necessary adjustments are made, internal evaluations should be done yearly and
external evaluations should be done at least every 3 years.
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1

Introduction

The effects of ionizing radiation on human health and the environment have
been a serious public concern since the United States began producing and testing
nuclear weapons during World War II. These public concerns emerged in re-
sponse to the unknown health consequences of exposure to radioactive materials
and the potential for extensive environmental contamination. Growing public
interest regarding exposures at or near nuclear weapons facilities was a major
impetus for many of the early epidemiologic studies that examined the health
effects of radioactive material exposures of former and current workers and the
public living near the nuclear facilities.

The “nuclear weapons complex” in the United States resulted in one of the
earliest occupational research programs to study and monitor worker exposures
to ionizing radiation and radioactive materials at nuclear weapons facilities. The
Atomic Energy Commission (AEC), established in 1946, was charged with regu-
lating the development of nuclear science and technology in addition to conduct-
ing research on health issues related to occupational exposures to radiation at
nuclear weapons sites. In the early 1960s, the AEC designed a series of feasibility
studies to determine whether personnel records could be used to monitor mortal-
ity at the Manhattan Engineering District facilities. Pilot studies were initiated by
the AEC in 1964, and a long-term epidemiologic study of former workers (the
Worker Health and Mortality Study) was implemented in 1970 (NRC 1990).

In 1977, the Department of Energy (DOE) was created to consolidate energy
policy programs from the AEC into the succeeding Energy Research and Devel-
opment Administration (ERDA) (AEC was reorganized into the U.S. Nuclear
Regulatory Commission and ERDA in 1974; ERDA was reorganized along with
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20 REVIEW OF WORKER  AND PUBLIC HEALTH ACTIVITIES PROGRAMS

other activities into DOE in 1977). DOE was charged with management and
oversight relating to radioactive waste disposal programs, energy-related research,
the nuclear weapons program, and those epidemiologic studies of workers at
nuclear weapons facilities previously administered by AEC. DOE and its prede-
cessors also conducted many animal studies of radiation health effects, partially
funds the Radiation Effects Research Foundation (RERF), and administers a low-
dose radiation effects program. Currently, most of the research on the health
effects of radiation exposure in occupationally exposed populations is managed
by DOE’s Office of Environment, Safety and Health (ES&H).1 Management of
the program was being reorganized within DOE during the time this report was in
review; the program will reside in the Office of Illness and Injury Prevention,
Office of Health, Safety and Security, HS-13.

DEPARTMENT OF ENERGY’S OFFICE OF ENVIRONMENT,
SAFETY AND HEALTH

In 1981, DOE established ES&H to enhance the performance of the
department’s environment, safety, and health programs and to advise the Secre-
tary of Energy regarding the health and safety of workers and environmental
issues at DOE sites (DOE 2006a). ES&H is responsible for formulating environ-
mental standards; developing directives related to environmental, safety, and
health issues; enforcing compliance with nuclear safety regulations; and funding
epidemiological studies of workers at nuclear facilities (DOE 2006a). Epidemio-
logical research on worker exposures at the DOE sites is currently housed within
the Office of Health (OH) in ES&H.

The OH manages current epidemiologic research and dose reconstruction
efforts to understand the health consequences of exposure related to ionizing
radiation and selected non-radioactive materials, such as beryllium, that are used
in the weapons program. The OH also supports RERF jointly with Japan’s Min-
istry of Health, Labour, and Welfare. Data from the RERF still provide the basis
for the radiation risk estimates that are used to estimate risk to workers and others
exposed to ionizing radiation. The office also maintains extensive records on data
collected during health studies, including the Comprehensive Epidemiologic Data
Resource, which is a public use data repository for such information. The Worker
and Public Health Activities Program, which is the focus of this report, is one
specific worker safety and health program managed by DOE’s OH, in collabora-
tion with the Department of Health and Human Services (HHS). At the time this
report was in review, the program under the Memorandum of Understanding
(MOU) was being reorganized within DOE and will reside in the Office of
Health, Safety and Security.

1See http://www.eh.doe.gov/health/orgchart.pdf and http://www.eh.doe.gov/ehorganization.pdf.
Last accessed October 2006.
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WORKER AND PUBLIC HEALTH ACTIVITIES PROGRAM

Funded at approximately $10 million to $20 million annually for more than
20 years (see Annex 1A), the Worker and Public Health Activities Program was
established to study the consequences of exposures to ionizing radiation and
other hazardous materials used in DOE operations for workers and the general
public in surrounding communities (DOE 2006b). Initially, the program was
managed solely by DOE.

Growing public concern about DOE sites and the program provided an impe-
tus for external reviews. In the late 1980s, a number of congressional and media
inquiries highlighted environmental and safety violations that had occurred at a
number of DOE sites, including accidental spills and radioactive contamination.
These problems coupled with other concerns regarding DOE’s handling of its
epidemiologic research attracted significant public interest. DOE was criticized
for a perceived inherent conflict of interest in the department’s role in conducting
such studies, particularly those studies designed to evaluate the health effects of
exposure to low-dose radiation; the credibility of the program was an issue be-
cause a majority of the mortality studies were carried out by DOE contractors
closely associated with the production efforts. A general distrust of the results of
the studies also developed in part from the fact that the data were considered
proprietary by DOE and were not made publicly available (NRC 1990). In re-
sponse to these criticisms, in 1989 DOE Secretary James M. Watkins established
an advisory committee, the Secretarial Panel for Evaluation of Epidemiologic
Research Activities (SPEERA), to conduct an evaluation of the program.

Reviews of the program by SPEERA (SPEERA 1990) and National Re-
search Council (NRC) committees (NRC 1990, 1994) were ultimately respon-
sible for the restructuring of the program. In its evaluation in 1990, SPEERA
recommended, and Congress subsequently requested, that analytic epidemiologi-
cal research efforts be transferred to HHS because of concerns regarding the
independence and objectivity of the DOE program. In addition, SPEERA recom-
mended that DOE be more forthright in its efforts to communicate results of the
studies to affected individuals and communities. In 1990, to address issues of
credibility and transparency, DOE and two agencies within HHS (the National
Institute for Occupational Safety and Health [NIOSH] and the National Center
for Environmental Health [NCEH]) entered into an interagency MOU.2 DOE
became the administrator and funding source for the program while HHS con-
ducted the research, thereby improving the independence and objectivity of the
program. The MOU between the agencies was renewed in 1996 without substan-
tive changes. (The Agency for Toxic Substances and Disease Registry [ATSDR]
signed separate MOUs with DOE in 1990, 1992, and 1997.)

21990 Memorandum of Understanding between the U.S. Department of Energy and the U.S.
Department of Health and Human Services. See Appendix A.
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22 REVIEW OF WORKER  AND PUBLIC HEALTH ACTIVITIES PROGRAMS

Each of the agencies within HHS (i.e., NIOSH, NCEH, and ATSDR) con-
ducts research for the Worker and Public Health Activities Program based on its
legislative mandates. This research is conducted both intramurally and extramu-
rally, with NIOSH, NCEH, and ATSDR conducting, respectively, 10, 40, and 10
percent of their portion of the research extramurally. NIOSH is tasked with study-
ing occupational exposures including the epidemiological studies of workers at
DOE sites. NCEH evaluates exposures at the sites through historical dose recon-
struction projects and community epidemiological studies. ATSDR is responsible
for assessing environmental exposures and related health effects in communities
surrounding the DOE sites, all of which are considered Superfund sites.

In 2000, the interagency agreement3  was modified, per congressional re-
quest, to direct “DOE to develop a single memorandum of understanding with
HHS agencies that would set forth the authority, resources, and responsibility for
conduct of HHS public health activities conducted by CDC [the Center for Dis-
ease Control and Prevention] and ATSDR at the DOE sites.” A draft MOU is
currently under negotiation between DOE and HHS. Once signed, this MOU will
not be renewed beyond 2009 unless the need for additional significant health
research is indicated.

Figure 1-1 illustrates a timeline of selected activities relevant to worker and
public health at the DOE sites.

Current Responsibilities Within the Worker and
Public Health Activities Program

Since 1990, NIOSH, NCEH, and ATSDR have been involved in a wide
range of research activities related to assessing occupational and environmental
exposures at or near DOE sites, including epidemiological studies of occupation-
ally exposed workers, community assessments of health issues related to expo-
sures at the sites, dose reconstruction to determine retrospective exposures, and
dissemination of information to affected communities.

DOE and HHS documented their priority research efforts in their public
health agenda (Agenda for HHS Public Health Activities [for Fiscal Years 2003-
2008] at Department of Energy Sites; DOE and HHS 2003). This agenda is
intended to guide activities conducted under the 2000 MOU and includes infor-
mation about past and current activities at each of the DOE sites. Some current
efforts are described below.

32000 Memorandum of Understanding between the U.S. Department of Energy and the U.S.
Department of Health and Human Services.
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24 REVIEW OF WORKER  AND PUBLIC HEALTH ACTIVITIES PROGRAMS

CDC’s National Institute for Occupational Safety and Health

NIOSH, the federal agency responsible for conducting research and making
recommendations for the prevention of work-related injury and illness, has sup-
ported the activities of the Worker and Public Health Activities Program through
its Occupational Energy Research Branch (NIOSH 2006). The mission of the
branch is to conduct a variety of analytic epidemiology studies of the effects of
exposure to ionizing radiation and other chemical and physical agents on the
health of current and former DOE workers (Schubauer-Berigan 2005).

NIOSH has been involved primarily in conducting hypothesis-based analytic
epidemiology through cohort mortality studies of workers at a number of DOE
sites including the Idaho National Laboratory, the Los Alamos National Labora-
tory, the Nevada Test Site, the Portsmouth Gaseous Diffusion Plant, the Rocky
Flats Plant, the Feed Materials Production Center (Fernald), the Savannah River
Site, the Oak Ridge Plant, and the Hanford site (Schubauer-Berigan 2005). Some
of the current research efforts include the Multiple Myeloma Case-Control Study
at the Oak Ridge Gaseous Diffusion Plant (K-25), the Cohort Mortality Study of
DOE Chemical Laboratory Workers, and the Health Effects of Occupational
Exposures in Paducah Gaseous Diffusion Plant Workers (Schubauer-Berigan
2005). Previous research has included a multisite multiple myeloma case-control
study at various sites (Wing et al. 2000) and a cohort mortality study of workers
at the Portsmouth Gaseous Diffusion Plant (NIOSH 2001).

CDC’s National Center for Environmental Health

The NCEH, a division of the CDC, is responsible for conducting public
health surveillance, applied research, epidemiological studies, laboratory analy-
ses, and communication and education relating to a variety of environmental
health issues (NCEH 2006). The Radiation Studies Branch of NCEH is respon-
sible for conducting dose reconstruction analyses to estimate the level of past
exposure to radiation likely received by the communities surrounding DOE sites.
Dose reconstruction is a comprehensive multistep process to develop individual
estimates of environmental exposures of the public at the sites; it includes collect-
ing data on radiation and chemical releases and determining potential exposure
pathways for those living in the vicinity and downwind of the sites (Miller 2005).

The NCEH has completed dose reconstruction analyses for the Hanford,
Idaho National Laboratory, Republic of the Marshall Islands, and Fernald sites
(Farris et al. 1994a, 1994b; TSP 1994a, 1994b; Meyer et al. 1995; Killough et al.
1998; Till et al. 2001, 2002; Grogan et al. 2002; Apostoaei et al. 2005; Wichner
et al. 2005). Some of the dose reconstruction documents for the Hanford, Idaho
National Laboratory, Savannah River, Fernald sites, and others, have been peer-
reviewed by the NRC (NRC 1995, 1997, 2001). Dose reconstruction activities
are being conducted at the Los Alamos and Savannah River sites. NCEH antici-
pates completing the study at the Savannah River site by the end of September
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2006, whereas the dose reconstruction at Los Alamos will continue for at least 3 more
years. NCEH has also provided technical support at the Rocky Flats and Oak Ridge
sites (Miller 2005).

CDC’s Agency for Toxic Substances and Disease Registry

The ATSDR is congressionally mandated to assess health hazards at spe-
cific hazardous waste sites, in particular at Superfund sites, and to increase
public knowledge about potential health effects resulting from exposure to
hazardous substances at these sites (ATSDR 2006). For the Worker and Public
Health Activities Program, ATSDR has assessed the public health impact of
community exposures to hazardous substances released from DOE facilities
and has supported education efforts to inform the community about potential
health hazards at or near the sites (Cibulas 2005). ATSDR produces public
health assessments to address concerns related to potential exposures to the
individuals that make up the communities at these sites. To date, the agency has
completed 20 Public Health Assessments at DOE sites and is finalizing or
planning to complete 5 additional assessments at the Brookhaven, Los Alamos,
Savannah River, Hanford, and Oak Ridge sites (ATSDR 2005a, 2005b, 2006;
Cibulas 2005). ASTDR has prepared seven extensive toxicological profiles of
radionuclides and ionizing radiation in general that were funded completely or
partially by DOE: namely, americium, cesium, cobalt (only the update funded
with DOE monies), iodine, ionizing radiation, strontium, and uranium (ATSDR
1999, 2004a, 2004b, 2004c, 2004d). The agency is also involved in community
education programs, including a program to inform the community about health
issues at the Hanford site (Cibulas 2005).

NRC COMMITTEE TO REVIEW THE WORKER AND
PUBLIC HEALTH ACTIVITIES PROGRAM

DOE’s OH requested that a committee be created by the National Academies
to review the Worker and Public Health Activities Program and to assess and
recommend ways to enhance the program’s scientific merit, focus, and effective-
ness; its impact on DOE’s policies and decisions; and other program benefits,
including the relevance to DOE’s mission, that are consistent with the objectives
of this program. In addition, the National Academies’ committee was asked to
address the following aspects of the program in the committee’s Statement of
Task:

Statement of Task

A committee of the National Academies, lead by the Nuclear and Radiation
Studies Board will conduct a review of the Worker and Public Health Activi-
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26 REVIEW OF WORKER  AND PUBLIC HEALTH ACTIVITIES PROGRAMS

ties Program sponsored by DOE and conducted by DHHS. The committee
will assess and will recommend ways to enhance the program’s scientific
merit, focus, and effectiveness; its demonstrated impact on the agency’s
policies and decisions; and other benefits, such as relevance to DOE’s mis-
sions, that are consistent with the objectives of this program. This assess-
ment will address the following aspects of the program:

• the congressional mandate in establishing the MOU, and how well its
goals have been met through FY 2004;

• evaluating research priorities for projects from FY 1990 through FY 2004
and for projects included in the agenda;

• research project selection from FY 1990 through FY 2004 and for projects
included in the agenda;

• usefulness of results and dissemination of completed research through FY
2005; and

• other aspects to be identified by the committee.

The committee may also propose other appropriate measures or indicators to
be used in evaluating this program. DOE is also interested in the committee’s
assessment, given sufficient information and time, whether or not the indi-
vidual agency programs were of the highest quality from the viewpoint of
science and public policy.

In response to the request, the National Academies established the Commit-
tee to Review the Worker and Public Health Activities Program Administered by
the Department of Energy and the Health and Human Services, which prepared
this report. Members of the committee were selected for their expertise in biosta-
tistics, epidemiology, radionuclide and chemical risk assessment, occupational
health, research program evaluation, risk communication, and toxicology. Com-
mittee members come from academia and private industry. The committee’s
review of available information took place over a 9-month period from Novem-
ber 3, 2005, through August 9, 2006.

The committee organized its efforts to review the effectiveness of the pro-
gram from the standpoint of (1) the research carried out, (2) the policies and
practices developed relative to the workers and communities affected, and (3) the
effectiveness of communicating the program’s findings to the workers and com-
munities affected. Both DOE and the three agencies of the HHS provided histori-
cal data that the committee requested to evaluate these three areas of activity. In
addition, other public sources of information were used in the committee’s pro-
gram evaluation and are referenced throughout this report.

To address its task, the NRC committee held two public sessions in which it
heard presentations from DOE, NIOSH, NCEH, and ATSDR officials, from
former DOE Assistant Secretaries; and from a former member of the Advisory
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Committee on Energy-Related Epidemiologic Research (ACERER).4  The NRC
committee requested additional information from each of the agencies to assess
budgets, research outcomes, and methods for developing research priorities. In
addition to the two public meetings, the committee met six times in closed ses-
sions to discuss the program.

The committee reviewed agency research priorities, research project selec-
tion, usefulness of results, and dissemination of completed research. In addition,
to evaluate the quality of the programs from the viewpoint of science and public
policy, the committee used a sampling strategy that reviewed selected studies,
activities, and publications from three DOE sites and, in some cases, products
that were not site-specific. The committee additionally targeted a sample of the
information dissemination programs for a more detailed look.

Sampling Strategy

In discussing the Statement of Task in the context of the size of the program,
the number of DOE nuclear sites and the variety of activities at these various
sites, the committee concluded that a comprehensive assessment of the entire
program was not possible in the time allotted for this study. Thus there were two
options for carrying out this review: (1) a superficial look at the entire program,
or (2) a more detailed look at a portion of the program. The committee concluded
that a superficial review of the entire program would not lead to meaningful
recommendations, but that a more detailed look at a representative portion of the
program would be more useful.

Accordingly, the committee discussed various subsets of the total program to
review and arrived at a selection rationale that took into account the following
factors:

• The range of time over which health studies were initiated.
• The number of workers involved as part of the program.
• A variety of types of dissemination and communication challenges.
• A variety of security challenges.
• Size of the surrounding public community.
• A geographic distribution of the sites.

With these factors in mind, the committee selected three DOE nuclear opera-
tions sites, Hanford, Oak Ridge, and Los Alamos, as a subset of the total nuclear
sites on which it would focus its attention. The committee also recognized that it

4HHS established ACERER in early 1992, with its first meeting occurring in January 1993.
ACERER continued to provide advice to the Secretary of HHS regarding the OERP research agenda
till 2000.
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would have to go beyond these sites to look at certain aspects of the program such
as the technical studies (some of which were multisite studies that included more
than these three sites) or the program management process which also reached
beyond the three sites.

For example, more than 50 percent of the nuclear workers were involved in
the combined Oak Ridge and Hanford sites. Health studies were first initiated at
the Hanford site and much later at the Los Alamos National Laboratory. The
Hanford site had a wider range of stakeholders (i.e., communities with whom the
information had to be shared) than did the other two sites. The level of security at
Los Alamos appeared to be greater than at the other two sites. This selection
process resulted in a subset that the committee concluded would be representative
of the program activities executed by HHS. Thus the assessment of work from
this subset would lead to conclusions and recommendations that would be valid
for the program as a whole.

In addition to this sampling strategy for site-specific aspects of the program, the
committee considered detailed information from the agencies on broad aspects of the
program. These topics included, for example, identification of project categories and
specific studies funded by DOE and produced by the three HHS agencies, informa-
tion on the DOE/HHS budgeting processes, procedures used in the establishment of
project priorities, and program management processes for the overall program.

By using a combination of the sampling strategy for review of site-specific
activities along with a review of overall management aspects of the program, the
committee concluded that its assessment would be representative of the program
activities carried out by HHS. Through the use of this review strategy the com-
mittee judges that it conducted a balanced assessment of the program and that its
conclusions and recommendations are valid for the program as a whole.

Use of the Memorandum of Understanding Mechanism

As noted earlier in this chapter, the recommendations made by SPEERA to
have the analytical epidemiological studies carried out by an agency outside of
DOE specified in an MOU was the mechanism of choice of DOE and HHS in
1990. The MOUs also appeared to be the mechanism Congress supported to
implement cooperation between the two departments. While this mechanism
improved the program, it did not solve all the problems, nor did it catalyze
seamless collaboration between the departments. Rather than attempting to de-
vise a totally new, untried mechanism to further improve the results from this
program, the committee concluded that there were specific weaknesses in the
MOU structure, which if modified could provide better results. Subsequent MOUs
signed in 1996 and especially in 2000 further modified the working relationship
between the Departments as needs changed in the program. Presently, a draft
MOU exists which has not been signed off by HHS, presumably due to lack of
agreement on the specifications of the proposed MOU renewal.
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As this report details in Chapters 2-5, the program operating under these
MOUs made some significant advances in the scientific understanding of the
hazards that the nuclear workers were exposed to and in communicating this
understanding to the workers and communities involved. The committee did
consider whether the program should be continued or terminated and concluded,
as described in detail in subsequent chapters, that it should be continued as long
as DOE engaged in hazardous operations such as cleanup and remediation at the
nuclear sites. With the background of accomplishment under the past three MOUs,
the charge to consider ways of improving the future program led the committee to
accept the MOU as a basic operating framework and consider ways of improving
it to address some of the shortcomings of the past program.

There was little evidence reviewed by the committee indicating that DOE
had overcome the public concerns about their credibility on health issues that led
SPEERA to recommend that an “independent” agency carry out the health stud-
ies. This may not be a commentary on DOE specifically, but rather a public
distrust of any arrangement in which the primary objective of an operation might
be better achieved through a compromise of some of its other objectives, for
example, improved productivity at the expense of the health studies of its workers
or communities. Thus the committee concluded that a continuing health program
should be based on the MOU structure, albeit an improved one. Alternative
structures for a continuing health program in which DOE was the sole govern-
mental management group responsible for the health program of its workers were
not adopted by the committee since such structures would lack credibility with
the workers and the communities in which DOE operations were located and, if
different from the previously used management structures, would represent un-
tried and untested structures that might require a larger commitment of scarce
resources with no surety of a better result. The present acceptance of the program
under the MOU, while not perfect, is improved by DOE’s association with HHS.
The committee judges that improvement of the present structure would have a
better chance of success than changing strategies at this stage.

Budgetary Considerations

The program conducted under the MOU was supported by DOE through
funding transfers to HHS. Although the funds transferred under these agreements
were relatively small compared to the total budget of either agency, they had a
significant impact on the DOE office that had previously been responsible for this
work. That office was required to turn over a substantial portion of its funding
and staff to HHS to take over and carry out subsequent research. At the time this
occurred during the early 1990s, the transfer of staff positions constituted a more
serious resource constraint than funding limitations. According to information
provided by the three agencies in the HHS, approximately $9.1 million was
transferred in FY 1992 to carry out this work (see Table 1A-1, Annex 1A). The
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funding and program transfer from DOE to HHS appears to have strained the
working relationship between these two agencies from the outset of the work
under the MOU. Subsequently, about $210 million was provided from DOE to
HHS for this program from FY 1991 through FY 2005.5  Table 1A-2 in Annex 1A
shows the pattern of these expenditures over this period according to information
provided by HHS agencies. DOE declined to provide any budgetary information
that could be used in confirming these levels and patterns of expenditures.6

Although the allocation of these funds among HHS agencies could change
substantially from one year to the next, over the entire period the funds were
divided relatively evenly among the three agencies. ATSDR received the most
(38 percent. ) with NIOSH close behind (36 percent. ). NCEH received the
remaining 28 percent.

Over the 15-year life of the program, about 31 percent.  of the total expendi-
tures have been used to support studies by outside researchers (extramural re-
search).7  NCEH used the largest portion of its funds (78 percent.  over 15 years)
to support extramural work. NIOSH has used less (34 percent.  over the 15 years),
and the proportion has decreased in recent years. ATSDR has supported no
extramural work in its studies.

As this study got under way, the committee was informed that only a small
fraction of the FY 2006 budget requested from DOE by HHS agencies was
funded for a continuing health program. NIOSH indicated that it would consider
funding some of the continuing work from its internal funds.

ATSDR reportedly closed down operations at some of the DOE sites as a
result of these budget cuts. Although the committee is cognizant of the budget
limitations that have constrained the program in recent years, it concludes that
important work still needs to be done.

This report is organized into three scientific program assessment chapters,
followed by one chapter on communication and a final chapter on program man-
agement. Chapter 2 evaluates the NIOSH worker epidemiology program; Chap-

5The agencies indicated that in some cases, their information on expenditures was only approxi-
mate because much of the data for the earlier years had been stored in federal archives and would be
difficult to retrieve. It also appears that some of the information provided was information on out-
lays, and some was information on obligations. Although the differences between these two ways of
reporting expenditures argue against adding them together, any errors introduced by combining the
data are likely to be relatively small in terms of the information they provide about the general level
and pattern of expenditures.

6DOE’s response to the committee’s request for budget information was “the budget is not part of
the NAS [National Academies] Statement of Work (SOW) . . . . Refer to HHS for copies of annual
requests to DOE for funding.”

7Extramural work can be paid for through contracts, grants, or cooperative agreements. The
committee was less interested in the mechanism for funding outside work than in the comparison
between the amount of work done by employees of the agencies and the amount done by external
researchers.

Copyright © National Academy of Sciences. All rights reserved.

Review of the Worker and Public Health Activities Program Administered by the Department of Energy and the Department of Health and Human Services 
http://www.nap.edu/catalog/11805.html

http://www.nap.edu/catalog/11805.html


INTRODUCTION 31

ter 3 assesses the DOE-funded ATSDR community health programs; and Chapter
4 evaluates the NCEH dose reconstruction efforts at DOE sites. Chapter 5 re-
views HHS dissemination and communication efforts, and Chapter 6 provides a
program management assessment.

ANNEX 1A BUDGETARY TABLES

 TABLE 1A-1 DOE Analytic Epidemiological Studies and FY 1991 Resources
Transferred to HHS

FY 1991
Year of Expected Funding

Contractor Study Update Level ($) Program Title

Harvard 1992 $200,000 In vivo mutagenicity and clastogenicity of
ionizing radiation

HEHFa $383,000 DOE Hanford Health and Mortality Study

LANLb 1991-1992 or $700,000 Human Health Effects of Plutonium—nine
open for studies
continuing
surveillance

LLNLc DOE funds Melanoma studies at Lawrence Livermore

ORAUd 1991-1993 and $2.8 million Health and Mortality Study of workers at Oak
one open case- Ridge, Fernald, Savannah River, Portsmouth,
control study Paducah, and Mallinkrodt—25 studies

OROe 1992 $6.1 million CDC Fernald dose reconstruction

PNNLf 1992 $295,000 Statistical health effects—three studies

RLg 1993 $3.65 million Hanford dose reconstruction

aHanford Environmental Health Foundation.
bLos Alamos National Laboratory.
cLawrence Livermore National Laboratory.
dOak Ridge Associated Universities.
eOak Ridge Operations Office.
fPacific Northwest National Laboratory.
gDOE Richland Operations Office.

SOURCE: Appendix A of 1990 MOU.
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2

Scientific Program Assessment: National
Institute for Occupational Safety and Health

The committee reviewed the research priorities for the epidemiological
projects, research project selection, dissemination of results of completed re-
search, and contribution of research to the Department of Energy (DOE). The
output of selected products of the Occupational Energy Research Program
(OERP) of the National Institute for Occupational Safety and Health (NIOSH)
program as of May 2006 is presented in Annex 2A. The remainder of this chapter
presents material relevant to the committee’s statement of task as follows: (1) a
review of selected but representative components of NIOSH’s research program
for quality; (2) an evaluation of the research priorities to date; (3) a summary of
the usefulness of the results of the NIOSH program and its impact on DOE
policies and decisions; and (4) recommendations for enhancements of the NIOSH
research program for the future.

To evaluate whether the research programs were of high scientific quality
(i.e., methodologically sound, relevant, reasonable interpretation of results), the
committee sampled research products at three DOE sites: Hanford, Oak Ridge
National Laboratory (ORNL), and Los Alamos National Laboratory (LANL).
The committee also reviewed selected multisite studies that included data from
these three locations. These studies were judged by the committee to represent
relevant combined analyses of occupational health DOE-wide and to be represen-
tative of the types of studies carried out across the program. In addition, because
beryllium has been used extensively in various components and processes in the
U.S. nuclear weapons industry since the 1940s, the committee reviewed the
beryllium-related research performed under the Memorandum of Understanding
(MOU).
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Specifically, the committee reviewed the following NIOSH research:
1. Publications examining exposures at Hanford and ORNL in relation to

cancer and non-cancer mortality—the committee also discusses the one single-
site publication that used the LANL mortality data in a risk analysis;

2. The U.S.-based multisite studies that include Hanford and ORNL data
(the Childhood Leukemia Case-Control Study and the Female Nuclear Workers
Study);

3. The multisite case-control study of multiple myeloma and the ongoing
multisite case-control study of leukemia;

4. Non-radiologic health studies focused primarily on beryllium-related
issues; and

5. The contribution of DOE sites to international studies of cancer mortal-
ity among nuclear workers.

COMPLEXITIES AND LIMITATIONS INVOLVED IN THE
EPIDEMIOLOGICAL STUDIES

One of the most contentious issues in the fields of radiation protection and
radiation epidemiology relating to cancer causation is that of the linearity of the
dose response and the related question of dose-rate effects, i.e., whether the same
dose delivered over an extended period has different effects than a dose delivered
instantaneously. High-dose studies, particularly the A-bomb survivor study, show
unequivocally that radiation can cause cancer, including most leukemias and
most solid tumors. Interpolation of the high-dose studies down to the levels of
exposure that are experienced in today’s occupational settings indicates that work-
ers exposed near the maximum levels (2 rem/year) allowed by DOE will experi-
ence perhaps a 1⁄2 percent to 1 percent increase in the relative hazard of all tumors
(for each year of such exposure). Current radiation protection standards and
compensation programs are based upon the results of this extrapolation of high-
dose effects down to low dose. The considerable uncertainty, however, in this
high-dose extrapolation provides the fundamental rationale for conducting epide-
miological studies of occupational radiation.

Direct studies of low-dose effects are desirable because there are scientific
questions concerning the theoretical basis for extrapolation of human epidemio-
logical data from acute radiation exposures in excess of about 200 mSv to lower
doses delivered at the long-term chronic exposure rates experienced by most
radiation workers. However, in direct studies of workers, the relatively low de-
gree of excess risk poses enormous difficulties for epidemiological studies of
current exposure levels, since even a perfect epidemiological study, where dose is
known precisely and the chance for confounding is very limited, would require
many decades of follow-up of hundreds of thousands of workers in order to
accrue enough cases of cancer to have adequate statistical power to detect such
relatively small increases. For example, to study the relationship between a spe-
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cific outcome (disease of interest, e.g., overall or cause-specific cancer mortality)
and radiation, if 20 percent of workers in the industry were exposed to enough
radiation to result in a 10 percent increase in the outcome, it would be necessary
to observe over 5,000 cases of disease (in a cohort study) or over 10,000 cases (in
a 1-1 matched case-control study) before there would be good statistical power to
detect that this level of radiation was harmful. It would be expected that less than
2 percent of all cases would be caused by exposure. Currently the total workforce
at a large DOE facility is on the order of 10,000 people.

These risks are at the limit of what current epidemiological methods can
achieve, especially given that no analytic observational study is free of confound-
ers, and that doses are not perfectly measured. Furthermore, individuals, or even
groups of individuals, may differ in their susceptibility to exposures. For certain
cancers (e.g., some leukemias), the relative risks due to radiation exposure may
be considerably higher, so that far fewer cases of cancer are required in a study.
However, even though the fraction of these types of radiogenic cancers is corre-
spondingly higher, the cancers are often quite rare requiring a lengthy surveil-
lance of large numbers of workers.

Going beyond the expected small excesses of radiation-caused cancers,
other important issues increase the difficulty of the epidemiological studies
performed under the MOU. For example, the extraordinary history of the weap-
ons plants, including the speed at which the processes and weapons were first
developed, the rate at which the DOE workforces grew in the early years, the
urgency of their mission, the complexity of the research and industrial pro-
cesses, the many decades that this work force has been in existence, and the
potentially long-lived effects of exposure on risk, all contribute to the chal-
lenges of epidemiological investigations performed under the MOU from the
1990s to the present. Only one exposure of interest, namely external radiation,
is demonstrably captured with any degree of completeness, and even for this
exposure there are continuing uncertainties, related to the uniformity of moni-
toring requirements, monitor performance, recording practices, and record re-
tention. The situation for chemical exposures and for internal dose estimation
appears to be rather more difficult, with large “documentation” gaps affecting
the ability to either directly study these exposures as a cause of disease, or to
correct for them in the analysis of radiation effects. The same applies to
lifestyle-related exposures, especially to tobacco, a known cause of some of the
same diseases (e.g., lung cancer) that are also of interest as an effect of radiation
exposure. In addition, the socioeconomic status of various types of workers
(known to affect health and mortality) has a complex interplay with exposure as
well, with most exposures at most sites being received by lower-status workers.
Over these studies as a whole, therefore, the committee notes enormous chal-
lenges in the evaluation of existing records of exposure, especially chemical
and internal radiation exposures, but also in many cases (generally for the early
years) to external penetrating radiation.
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DOE SINGLE-SITE MORTALITY STUDIES

Oak Ridge National Laboratory, Hanford, and Los Alamos National
Laboratory Epidemiological Studies

There are three major DOE sites in the Oak Ridge area: ORNL (formerly the
site of the X-10 reactor), the K-25 gaseous diffusion plant, and the Y-12/TEC site
(formally the site of the electromagnetic separator and later of specialized re-
search projects). According to Frome et al. (1997), only workers at the ORNL site
and a fraction of the workers at Y-12 had individualized external dosimetry data
that could be used in dose-response analyses. Data from one ongoing case-con-
trol study of multiple myeloma at the K-25 facility, which began in 1995, have
yet to be analyzed. Much of the work has focused on ORNL (X-10). Data from Y-
12 has apparently been used in only one published dose-response analysis (Frome
et al. 1997); Y-12 has not been chosen for inclusion in the multisite leukemia
study described below, having not met that study’s requirement that the potential
for internal exposure be minimized. For similar reasons Y-12 workers have not
been included in the international pooled studies (Cardis et al. 1995, 2005). Work
began at the Oak Ridge and Hanford sites quite early, so many of the publications
on Oak Ridge and Hanford are reports of work that were started under contract to
DOE and were later transferred to NIOSH after the MOUs were initiated.

The Hanford operations were larger than those at ORNL. More workers were
monitored for radiation exposure, and the average dose of workers who were
exposed to radiation was higher at Hanford (26 versus 22 mSv), although the
general dose distribution was similar (Gilbert et al. 1993a). The fraction of sub-
jects exposed to greater than 100 mSv is also similar at the two sites. Early studies
included workers initially employed at Hanford between 1944 and 1978 and at
ORNL between 1943 and 1972. Several analyses and reanalyses of the data have
been undertaken. These have involved (1) updating the follow-up from the mid-
1980s (Wing et al. 1991; Gilbert et al. 1993a) to the early 1990s; (2) expanding
the ORNL cohort to include women and non-white workers as well as others not
included in some earlier studies; and (3) working to improve the dosimetry data,
partly through efforts to capture additional historical records and partly through
improvements in the statistical treatment of missing doses (Gilbert et al. 1996;
Xue et al. 2004; Daniels and Schubauer-Berigan 2005; Daniels et al. 2006;
Richardson et al. 1999). In addition some work on internal plutonium exposure
has been performed for the Hanford cohort (Wing et al. 2004) although no formal
dose-response analysis has been possible since internal measurements are avail-
able only for small numbers of potentially exposed workers. In general, however,
the cohort of workers studied at ORNL and Hanford has been fixed, with no new
subjects entering the studies after the middle to late 1970s.

Overall there is limited evidence from these sites of an ionizing radiation
dose-response relationship for all cancers. For example Gilbert et al. (1993b)
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found non-significant negative dose-response relationships between external pen-
etrating dose and either solid tumor or leukemia mortality in the Hanford cohort
(follow-up through 1986). A few specific tumor sites (multiple myeloma, cancer
of the pancreas, and non-Hodgkin’s lymphoma) appeared to be positively related
to exposure at a marginally statistically significant level. The estimated excess
relative risks (ERRs)1  per unit exposure were found early on (Gilbert et al.
1993a) to be much greater in the ORNL data than in either the Hanford data or the
data for A-bomb survivors (Gilbert et al. 1993a). However, because the ORNL
cohort was considerably smaller than the Hanford cohort, 95 percent confidence
intervals for ORNL still overlap the values for Hanford and include the null value
indicating that no association was found between an increase in cancer risk and
protracted low-level exposures.

Some reports (Mancuso et al. 1977; Wing and Richardson 2005) have found
that exposures received by workers at older ages were more strongly related to
cancer occurrence than exposures received at younger ages, which runs counter
to certain other epidemiological data such as for thyroid exposure to 131I from
Chernobyl, as well as high-dose exposures among the A-bomb survivors and all
solid tumor cancer incidence and mortality, where age at exposure has been
found to be inversely related to ERR (NRC 2006a).

As described below, even the most recent international pooled study of Cardis
et al. (2005) did not take into account all available follow-up data from these two
sites only follow-up data for ORNL and Hanford through 1984 and 1986, respec-
tively, were made available to the International Agency for Research on Cancer
(IARC) for the international study.

Although the cohorts at LANL and ORNL are approximately the same size,
fewer findings have been published from the LANL cohort than either ORNL or
Hanford because dosimetry data were unavailable until recently. Data from this
cohort were not included in the international pooled studies (Cardis et al. 2005),
but this site has been chosen for inclusion in the multisite leukemia case-control
study. The one published report that the committee reviewed (Wiggs et al. 1994)
analyzed cause-specific mortality for approximately 15,000 white male workers
who were hired between 1943 and 1977 and followed through 1990. The study
found limited evidence of any dose-response relationships for radiogenic cancers.
As with the other DOE sites, investigators were not able to control for potential
confounding with lifestyle factors or occupational exposures other than ionizing
radiation.

1The ERR is the rate of disease in an exposed population divided by the rate of disease in an
unexposed population minus 1.0.
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MULTISITE EPIDEMIOLOGICAL STUDIES

In the 1980s the need for joint analyses of occupational groups was recog-
nized and studies were underway. IARC began the three country study (Cardis et
al. 1995) and Gilbert in the United States (Gilbert et al. 1989), and investigators
in the United Kingdom (Carpenter et al. 1998) had initiated joint analyses of
occupational groups. A key criticism made by the “Dead Reckoning” monograph
(PSR 1992) of pre-MOU occupational radiation exposure studies at DOE sites
was their reliance on small sample sizes at single facilities rather than on an
overall evaluation of hazards to the entire DOE workforce. Pooling efforts there-
fore have been given priority, both under the MOU and in the study of nuclear
workers in general (Cardis et al. 1995, 2005). A key issue impeding pooling has
been the degree of heterogeneity of the types of radiation exposures considered.
Generally, data from sites where internal radiation exposures are expected to
predominate, such as Fernald, have not been pooled with data from cohorts
exposed primarily to external penetrating radiation. In addition, the Portsmouth
Navy Shipyard (PNS), a non-DOE site that services nuclear submarines and their
components, where workers are exposed exclusively to external radiation, has
been included in NIOSH’s work under the MOU. There were efforts even before
the MOU to conduct combined analyses, such as in combining Hanford, ORNL,
and Rocky Flats (Gilbert et al. 1989, 1993a); the goal of combining homogeneous
DOE data has not yet been fully realized, however (see recommendations). In this
section the committee reviews two different types of multisite studies conducted
under the MOU:

1. Multisite studies aimed at either incorporating additional sites beyond
Hanford and ORNL into the analyses and/or addressing questions regarding dose
estimation and confounding whether by lifestyle or other occupational exposures;
and

2. Special multisite studies addressing specific questions that have arisen in
relation to exposures and health of the DOE workforce or their families, but not
specifically directed at improving or extending the understanding of radiation
health effects on the workforce as a whole (e.g., female workers study, study of
childhood leukemia).

Multisite Leukemia Case-Control Study

The ongoing multisite leukemia case-control study is important both with
respect to the findings it may report and as a pilot study for future proposed
NIOSH studies of solid tumors. The proposed studies would use similar methods
but would require considerably larger numbers of cases and controls because of
the lower risks caused by radiation.

Leukemia is the most radiogenic of all cancers, although this differs by
leukemia subtype, with chronic lymphocytic leukemia (CLL) generally consid-
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ered to be unrelated to radiation exposure (for an exception, see the recent study
by Rericha et al. 2006). Excesses of leukemia have been observed at one DOE
site, Savannah River (Cragle et al. 1988). Currently, the epidemiological evi-
dence for effects of protracted exposure to low doses in elevating leukemia risk is
somewhat equivocal. The 1995 international study (Cardis et al. 1995) found a
significantly higher ERR estimate, but this weakened to borderline statistical
significance in the 2005 update (Cardis et al. 2005).

The committee’s evaluation of the multisite leukemia study is based on a
protocol received from NIOSH, several published papers on methodology (Daniels
and Schubauer-Berigan 2005; Daniels and Yiin 2006; Daniels et al. 2006), and a
2006 presentation by Mary Schubauer-Berigan (NIOSH) at the American Statisti-
cal Association’s 2006 radiation meeting. There have been important methodologi-
cal findings from the multisite leukemia study. First, very little external dose was
found to be “missed” because of either recording practices (e.g., round-off meth-
ods, detection limits) or missing records. For example, Daniels and Yiin (2006)
presented a convincing case that only a few percent of total collective external dose
was likely lost because of detection limit issues. Second, an intensive search for
records on internal dose revealed a relatively small contribution (Daniels et al.
2006) to bone marrow dose from internal sources, although this contribution did
appear to be positively correlated with external doses, leaving the possibility of
some confounding of the effects of the two types of exposure. Finally, from the
American Statistical Association presentation noted above, the investigators were
successful in building a job exposure matrix to estimate exposure to carbon tetra-
chloride and benzene for cases and controls.

These findings have relevance for evaluating the likelihood of success of
proposed future work by NIOSH DOE sites (see recommendations). Further-
more, when properly combined with the IARC pooled analysis, this study could
provide important information regarding leukemia risk as a function of protracted
exposure to low-dose-rate radiation.2

Multisite Multiple Myeloma Study

This study was undertaken by investigators at the University of North Caro-
lina. The nested case-control method was used to assess exposure to radiation and
chemicals, including benzene, among 98 cases with multiple myeloma and 391
controls. One published report (Wing et al. 2000) and an extensive final report3

2About 30 percent of the cases in the multisite leukemia study are included in the IARC 2005
publication (NIOSH 1996, 2006). The multisite leukemia study had approximately 10 years more of
follow-up from Hanford and ORNL and included four other sites (LANL, PNS, SRS, Zia) not
included in the IARC publication. IARC analyzed 196 leukemia cases. This would be increased to
approximately 340 in the combined analyses.

3See http://www.cdc.gov/niosh/oerp/completed.html. Last accessed August 2006.
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were reviewed by the committee. The multisite multiple myeloma study found no
overall excess risk due to exposure to external radiation. However, the investiga-
tors noted that doses received at older ages were positively related to risk, while
doses received at younger ages were inversely associated with risk. The interpre-
tation of this unexpected finding is not something about which the committee can
make a judgment, but it could be a chance finding as a result of multiple compari-
sons. However, in light of findings in the ORNL and Hanford studies of positive
associations for doses received at older ages and null associations at younger
ages, this result does suggest that the issue of age interactions with exposure
needs further investigation, possibly through pooling of studies, including DOE
and international nuclear worker studies. One study that could potentially add
valuable information to address this question is the multiple myeloma study
being conducted at the K-25 (the Oak Ridge Gaseous Diffusion Plant) facility.
This separate single-site study has a large number of cases of multiple myeloma
for a rare cancer (63, according to the Agency for Toxic Substances and Disease
Registry [ATSDR]4 ), but it has been considerably delayed from its original ex-
pected completion date of 2002.

Multisite Female Nuclear Workers Mortality Study

The pooled female worker study surveyed the mortality of approximately
68,000 female workers at 12 DOE sites (Wilkinson et al. 2000).5 The mean
cumulative doses (external) for those monitored ranged from 0.6 mSv at Fernald
to approximately 10 mSv at Savannah and the maximum lifetime dose for any
monitored female worker ranged from 51 mSv at Fernald to 420 mSv at Los
Alamos (Table 16). There was a total of 88 person Sv (Table 17) collective
exposure in total for all monitored female workers at the facilities included in the
study. The multisite female worker study sought in two ways to determine whether
some lethal radiation effects may be unique to, or more common in, females:
first, by an overall survey of death certificates, and second, as a follow-up on the
one positive finding from the mortality survey, by a case-control study of mental
disorders. Since approximately two-thirds of the women in the mortality survey
did not have records of external radiation exposure, a “yes-no” surrogate for
radiation exposure between badged and unbadged workers was used in many
analyses. Overall mortality and overall cancer mortality, especially from lung
cancer, were higher in the unbadged than the badged workers. In addition, a few
positive associations between the yes-no surrogate and the risk of cancer or other
diseases were noted, and death due to so-called mental disorders was elevated in
the badged group. The general tendency for unbadged workers to have higher

4See http://www.atsdr.cdc.gov/HAC/oakridge/phact/c_1.html#213. Last accessed August 2006.
5See http://www.cdc.gov/niosh/oerp/pdfs/2001-133g17.pdf. Last accessed October 2006.
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cancer mortality than badged workers is likely due to differences in lifestyle
factors, particularly smoking, that could not be controlled for in this analysis. The
significant finding for mental disorders was followed up in a case-control study
in which individual dose estimates were obtained (Sibley et al. 2003). While a
marginally significant dose response for this outcome was observed, the biologi-
cal basis of such an effect if it is confirmed is unclear. However, since many
outcomes were surveyed, multiple comparisons may have produced a chance
finding. Among approximately 21,000 women with external monitoring data,
statistically significant positive dose responses, based on a total of 11 deaths,
were observed for leukemia and suggestive results were obtained for all cancer
mortality and breast cancer mortality.

To increase sample size, female workers from 12 DOE sites were considered
in the analysis. As noted by the authors, workers received both internal and
external radiation exposures. Therefore the exposures may have been both more
heterogeneous and less well measured by radiation badges than in studies such as
the multicenter leukemia case-control study, which concentrated on DOE sites
where external exposures were expected to predominate. In addition, lack of
control for confounding and lack of any quantitative dosimetry for most workers
limit the contribution of this study to understanding worker-related adverse health
outcomes or sex-specific response to radiation.

Multisite Offspring Leukemia Study

The committee reviewed one case-control study of childhood leukemia in
relation to pre-conception parental exposure among children living in locations
near three DOE nuclear facilities (Idaho, Oak Ridge, and Hanford) (Sever et al.
1997). This study was designed to follow-up on the well-known Sellafield study
(Gardner et al. 1990) that found an association between pre-conception paternal
radiation exposure at the Sellafield nuclear plant in the United Kingdom and risk
of childhood leukemia. A total of 233 cases of childhood cancer with either
parent employed at any one of three DOE sites were identified from hospitals,
cancer registries, and death certificates, and 4 controls were chosen for each case
from among parents of children without cancer working at the same DOE sites.
The comparison of cases and controls gave no indication of a positive association
between childhood leukemia and parental dose, since for all three worksites the
mean dose to the fathers of cases prior to conception was lower than the mean
dose to the fathers of controls prior to conception. This study made a significant
contribution to a topic of interest. While limited in statistical power, the results of
the study were consistent with subsequent similar studies that also did not support
the findings at Sellafield.
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International Collaborative Study of Nuclear Industry Workers

This study conducted by IARC was partially funded by NIOSH through the
OERP extramural research program. The study updated the earlier IARC study
(Cardis et al. 1995) of mortality data from nuclear workers in 3 countries, ex-
panding it to include data for worker cohorts from a total of 15 countries (Cardis
et al. 2005). The stated goals of the study were to include data from existing
cohorts with individual monitoring data for external penetrating exposures and
with follow-up for mortality for all cohort members. This study included data
from three DOE sites: Idaho National Laboratory (INL), Hanford, and ORNL.
IARC and its collaborators conducted a series of studies of dosimetry practices
(Gilbert et al. 1996) exposure conditions, and dosimeter response (Thierry-Chef
et al. 2002) in support of the efforts to meaningfully combine radiation dosimetry
data from all 15 countries and the various facilities therein. While this study of
approximately 600,000 workers (which included approximately 5,000 deaths from
cancer in the main analyses) is the largest study in existence of low-dose external
penetrating exposure to workers, it does necessarily suffer from many of the same
drawbacks as do the DOE studies. While facilities where internal radiation doses
were the predominant source of exposure were likely excluded from study, the
potential for confounding by chemical and tobacco exposure and other workplace
exposures remains a serious concern. Overall, a positive dose response for solid
tumors was reported, amounting to approximately a 1 percent increase in the
relative risk of solid tumor mortality for each 10 mSv of cumulative exposure.
The confidence intervals for this estimate remained wide, however, and thus the
estimated risk is not inconsistent with the (lower) risk estimates from the A-bomb
survivors. It is especially notable that approximately 43 percent of cancers were
at tumor sites considered to be smoking-related. Since risk estimates for these
tumor sites may be seriously biased if tobacco use and radiation exposure are
correlated, additional analyses were conducted restricted to solid tumor sites
unrelated to smoking. These showed somewhat smaller risk estimates and were
not statistically significant. For leukemia, not including CLL, a non-significant
positive slope was estimated. In the committee’s overall appraisal, the IARC
study is regarded as important, but as described below, there are important gaps
related to the contribution or exclusion of data from specific DOE cohorts, and
the length of mortality follow-up used for Hanford and ORNL.

Non-Radiologic Health Studies

As highlighted in NIOSH public information documents, workers at DOE
facilities have been exposed to a variety of chemical and physical hazards (e.g.,
solvents, gases, metals and other toxicants, loud noises, heat, non-ionizing radia-
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tion), some of which are unique to specific DOE facilities.6  In fact, NIOSH
points out that “the chemical exposures may actually be the primary concern for
certain health outcomes.” The stated objectives of NIOSH studies include esti-
mating uncertainties and biases in exposure assessments and conducting more
comprehensive exposure assessments of chemicals. Few studies have focused on
site-specific non-radiological hazards. The unpublished chemical worker study is
an exception; the primary studies that have been performed to date related to
chemical and physical hazards have focused primarily on beryllium and to a
lesser extent on mercury and excessive heat exposure.

Beryllium

A listing of DOE sites with current or past beryllium work includes Hanford,
ORNL, and LANL, as well as the Ames Laboratory, Argonne East, Argonne West,
Brookhaven National Laboratory, Energy Technology Engineering Center, East
Tennessee Technology Park (K-25), Fermilab, Kansas City, Lawrence Livermore
National Laboratory (LLNL), Mound, Nevada Test Site, ORNL, Pantex, Rocky
Flats Environmental Technology Site, Sandia National Laboratory (SNL), Savan-
nah River, Stanford Linear Accelerator Center, and Y-12.7  In a 1996 survey of
current beryllium use at DOE facilities, both ORNL and LANL, as well as Allied
Signal-Kansas City Plant, Fermilab, LLNL, Pantex, Rocky Flats, SNL, and Y-12,
reported potential worker exposures to beryllium. Even short-term exposures to
beryllium fumes, dust, or metal oxides can result in beryllium sensitization and
subsequently chronic beryllium disease in some workers.8

As part of an epidemiological research review provided to DOE in 1989, the
National Research Council (NRC 1989) recommended that DOE make efforts to
quantify exposures to and effects from agents in addition to ionizing radiation.
The NRC also urged DOE to begin cautiously developing and using molecular
markers of chemicals in future studies (NRC 1994). The ongoing DOE epidemio-
logical studies that were transferred to NIOSH in 1991 under the first MOU did
not include any epidemiological studies focusing on beryllium. However, the
participants at a 1991 workshop devoted to developing an energy-related epide-
miological research agenda recommended the completion of health studies re-
lated to beryllium exposures. At the initial Advisory Committee on Energy-
Related Epidemiological Research (ACERER 1993) meeting, the NIOSH

6See http://www.cdc.gov/niosh/2001-133a.html. Last accessed August 2006.
7See http://www.eh.doe.gov/administration/training/be/BerylliumSites.pdf. Last accessed August

2006.
8DOE (U.S. Department of Energy). 2006. Final Draft. DOE Beryllium Information Survey Re-

port. DOE Facility Experience from 1994 to 1996. [on-line]. Available: http://www.eh.doe.gov/be/
docs/96survey.pdf. Last accessed October 2006.
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Occupational Energy Research Program (OERP) proposed studies examining the
health effects of DOE-related occupational exposures to beryllium (CDC 1993).
NIOSH reports (NIOSH 2005) in this area were complete by November 2005
(Sanderson et al. 1999; Martyny et al. 2000; Newman et al. 2001, 2005; Kelleher
et al. 2001; Rosenman et al. 2001; Newman 2002).

Beryllium-related research performed under the MOU followed several lines
of scientific investigation including beryllium exposure-disease relationships; the
rate of progression from beryllium sensitization to chronic beryllium disease; use
of the blood beryllium lymphocyte proliferation test (BeLPT) for surveillance;
results of medical screenings for beryllium sensitization in relation to exposure
measures; cellular and molecular responses to beryllium that promote granuloma
formation; and the potential for inadvertent movement of residual beryllium off-
site from contamination of workers hands and clothing. The majority of these
findings (Sanderson et al. 1999; Martyny et al. 2000; Kelleher et al. 2001;
Newman et al. 2001, 2005; Rosenman et al. 2001) were reported in the peer-
reviewed scientific literature. The scope of the work is congruent with the mis-
sion of OERP to conduct relevant, unbiased research to identify and quantify
health effects related to occupational exposures. The research adds important
information that enhances and helps guide current research on beryllium per-
formed by NIOSH (outside OERP), DOE, the Department of Defense (DOD),
and the National Institute of Environmental Health Services as well as other
agencies. The OERP beryllium-related research has also provided information
that can be used to help interpret the findings from DOE’s Former Worker Medi-
cal Surveillance Program (FWMSP). As noted elsewhere (NIOSH 2005), OERP
maintains the beryllium worker and health outcomes exposure registry and acts in
an advisory capacity to the FWMSP.

Beryllium-related research needs have been developed by DOE with input
from DOD, the Occupational Safety and Health Administration, and NIOSH.9

Many of these needs are directly relevant to the OERP mission. Steps that would
directly impact both the power of epidemiological studies and the cost of surveil-
lance would be to develop and validate improved screening and diagnostic tests,
and to identify genetic factors that affect either sensitization or disease process.
“The BeLPT, which is commercially available at only a limited number of insti-
tutions, suffers from low sensitivity with a high rate of false negatives, inaccessi-
bility of labs that can perform the test, and significant problems with both inter
and intralaboratory reproducibility of abnormal BeLPT results” (Deubner et al.
2001; Stange et al. 2004). The development and validation of an improved test
would also enhance the ability of researchers to successfully address many of the
other Be-related research opportunities developed by DOE.

9See http://www.eh.doe.gov/be/researchprograms.pdf. Last accessed July 2006.
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Mercury

 In addition to the beryllium-related studies, the committee reviewed a single-
site NIOSH study of neurologic defects after occupational exposure to elemental
mercury (Letz et al. 2000) that involved Y-12 (Oak Ridge). The study suffered
from low participation rates so the results, apparent deficits in peripheral nervous
system function decades after exposure, remain equivocal.

Epidemiological and Statistical Methods Research

NIOSH, through its extramural and intramural activities, supported a range
of epidemiological and statistical methods research. Some of this work was very
focused upon problems of direct relevance to the analysis and interpretation of
data from the DOE workers cohorts, while other projects (mainly through the
extramural activities) were more inclusive, supporting research with relevance to
the general analysis and interpretation of radio-epidemiological data or support-
ing the analysis and interpretation of data from other radiation-exposed cohorts of
workers. The general areas of research included:

Research that focused on understanding the effects of measurement error in
the analysis and interpretation of the DOE worker studies included the following
research subjects:

Substantial efforts to estimate and assess the impact of workers’ exposure to
doses that were below the limits of detection for radiation monitors in use at
various time periods, as well as the impact of various recording practices used
historically (e.g., weekly versus quarterly reading of film badge doses).

Assessment of bias factors and other uncertainties inherent in personal moni-
tors historically used to assess external dose.

Incorporation of the uncertainty of dose estimation into dose-response analy-
sis in DOE and occupational radiation epidemiology studies in general.

Assessment of the quality of records for assessing exposure to chemicals,
lifestyle-related exposures, and external and internal radiation for the DOE worker
cohorts including:

• historical worker exposures,
• current practices (e.g., for cleanup workers),
• research into modeling the effects of exposure using both empirical and

“mechanistic” models for cancer occurrence.

Other special issues such as development of computerized occupational exposure
databases and research into exposures to Russian nuclear workers or Chernobyl
cohorts that may produce informative information regarding DOE worker co-
horts radiation-related risks.
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Measurement error problems are especially important in epidemiology for
two reasons: (1) random measurement errors have an adverse impact on the
power of a study to make inferences about the presence of radiation effects, and
(2) both random and systematic measurement errors impact the interpretation and
comparability of results from one study to another by biasing risk estimates (most
often, but not always towards zero effect).

The problem of estimating doses below the minimum detectable limit of
contemporary personal dosimeters was treated both by externally funded investi-
gators and by NIOSH researchers. Much of this work focused at least in part on
doses to Hanford and ORNL workers, and most studies addressed monitoring of
external radiation. The problem of potential exposures below the level of detec-
tion is important to the degree that a significant contribution to workers’ dose
could be hidden by either the limits of sensitivity of the detectors or by recording
practices (e.g., weekly versus quarterly reading of film badge doses) in use his-
torically. If a significant amount of radiation dose was hidden beneath the detec-
tion limit, this would have the effect both of weakening the power of studies to
detect true radiation effects, but also of tending to give an upward bias to risk
estimates. A series of journal articles (Xue and Shore 2003; Xue et al. 2004;
Daniels and Yiin 2006) or reports (Ostrouchov et al. 1998) discussed this prob-
lem, generally in similar terms, by introducing a model for the true dose distribu-
tion in relation to distributions of un-truncated data (for doses above the detectible
limit), which provided interpolations of the distribution of true dose below the
detectable limit. On a related topic, Richardson et al. (1999) addressed the ques-
tion regarding whether or not all workers with likely exposure (at Hanford) were
properly monitored. In general, it appears that the quality of these studies was
quite high, although in some cases perhaps over-elaborate methods were recom-
mended to deal with the problem. Nonetheless, it is apparent that useful findings
came out of the studies. The recent publication by Daniels and Yiin (2006)
estimates that for the PNS workers only about 1 percent or less of the total
collective dose was below the detectable limit, which would imply virtually no
significant effect of this issue on risk estimation. The relevance of this finding to
the DOE sites is not completely clear, but other indications (such as the dose-
response analyses performed by Xue and colleagues for the ORNL cohort, Xue et
al. 2004), before and after correcting for doses below the detection limits using
their own somewhat different modeling approach, also appeared to suggest that
the truncation problem had little effect on the risk estimates. For example, in an
analysis of all-cause mortality, risk estimates changed by less than 6 percent after
adjustment for “missing” doses. Richardson and colleagues (1999) found that
about 2 percent of collective external dose at Hanford was imparted to workers
not wearing personal radiation monitors. To obtain this estimate, they used a
“nearby” analysis in which doses for monitored workers in similar locations or
jobs were applied to the unmonitored workers. This degree of missing dose again
would appear to have very little impact on risk estimates. Similar results were
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also reported by the same investigators for the Savannah River site (Richardson
et al. 2006).

The performance of radiation monitoring badges over the range of external
doses was addressed in several projects. Gilbert and colleagues (1996) reviewed
the types of dosimeters used and the experimental methods used to calibrate the
dosimeters over the history of the Hanford site. Summarizing laboratory studies
designed to calibrate the dosimeters to known exposures, Gilbert and colleagues
(1996) provided bias factors and estimates of the uncertainty of these bias factors
for external doses of several energies and by organs of interest. The derivation of
bias and uncertainty factors for external dose was extended to the DOE sites
considered in the multi-site leukemia study by Daniels and Schubauer-Berrigan
(2005). The view of the committee is that the work on biases of radiation dosim-
eters described by these two groups of investigators is scientifically sound. To
date only the biases, and not the uncertainty in the biases of the external dosim-
eters, have been incorporated into risk estimation for the major studies or cohorts,
except in the case of Hanford where Gilbert (1998) did reanalyze the data using
the bias factors and uncertainties discussed in Gilbert et al. (1996). However, the
committee does not believe that these uncertainties will strongly influence the
overall appraisal of whether radiation effects exist at the low doses and dose rates
that the workers were exposed to, although uncertainties in bias factors may have
an impact on the comparability of results within these studies or to high-dose
studies.

More general methodological work has been funded by NIOSH that was
designed to either further develop statistical methods for empirically modeling
the effect of exposures on disease (cancer) risk, when the exposures are accumu-
lated over time throughout a worker’s working lifetime (Richardson et al. 2004),
or to relate these exposures to current thinking about some aspects of cancer
etiology (via “mechanistic models”) (Hazelton et al. 2006). While much of this
work is directly relevant to the analysis of real or apparent modifications of risk
by such factors as age, dose rate, etc., it does not appear to have added greatly to
the existing statistical tools available for analysis this type of data. In addition, no
novel techniques in this regard appear to have been developed under the MOU.

As emphasized elsewhere in this report, the problem of identifying and char-
acterizing internal radiation dose (Wing et al. 2004), chemical exposures, and
lifestyle exposures is an extremely challenging one, especially for the early time
periods at the DOE sites. While efforts have gone into addressing these problems,
they appear to the committee in many cases quite intractable. However, docu-
menting both current and future radiologic and non-radiologic exposures de-
serves much greater attention. An important study by Silver and colleagues (2000)
describing the state of exposure assessment for a relatively new class of workers
(e.g., the cleanup or remediation workers) indicates that there are considerable
gaps in current practices for chemical and other workplace hazard monitoring
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that are exacerbated by the decentralized organization of cleanup work. While
external radiation exposures for cleanup workers apparently are monitored and
the data are centrally retained, chemicals and other hazards that these workers are
exposed to as well as the ability to follow these workers prospectively, based on
current employment record retention and practice, appear extremely limited. The
identification of this gap by NIOSH in current DOE practice is an important
contribution. One project funded extramurally, “Sentinel Exposure Event Sur-
veillance/Evaluation at DOE Sites” (LaMontagne et al. 2001), sought to develop
prototype databases for future exposure surveillance at DOE sites. Implementa-
tion of exposure databases by DOE is strongly recommended by this committee
and the committee views this study as adding worthwhile information.

Overall, the committee’s evaluation is that useful methodological work was
funded. While some problems (e.g., the detection limit problem) may in retro-
spect seem to have been given more attention than warranted, given the likely
quantity of “missed dose” (this is a judgment informed by hindsight), the com-
mittee concludes that relevant and useful work was performed.

RESEARCH PRIORITIES, SCIENTIFIC MERIT OF RESEARCH,
RESEARCH DISSEMINATION, AND BENEFITS

OF RESEARCH TO DOE

In the remainder of this chapter, the committee provides additional com-
ments regarding its overall perspectives on the research priorities embodied in
NIOSH research to date, the scientific merit of the studies undertaken by NIOSH,
benefits to DOE provided by the research studies, the impact of these studies on
DOE policies and decisions, the dissemination of research results, and the overall
effectiveness of the MOU in promoting needed DOE-related occupational re-
search. In addition, the committee provides a series of recommendations intended
to enhance the effectiveness of NIOSH’s DOE-related research and activities.

Research Priorities

Under the MOUs, NIOSH successfully took over and completed DOE stud-
ies that were in progress, including studies of cause-specific mortality at the
Hanford and ORNL sites. Research agendas during the early years of the OERP
appear to be closely aligned with the recommendations of the Secretarial Panel
for the Evaluation of Epidemiologic Research Activities. In addition, many of the
studies proposed by OERP at the initial meeting of ACERER in 1993 (Table 1-2
of the NIOSH evidence package; see NIOSH 2005) have been completed except
for the following:
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• A study of plutonium workers across DOE sites, which remains a pro-
posal in the 5-year agenda for Department of Health and Human Services (HHS)
Public Health Activities;10

• A case-control study of lung cancer mortality at the PNS and a multiple
myeloma case-control study at the K-25 uranium enrichment facility;

• A chemical laboratory workers cohort mortality study; and
• Numerous ongoing studies focused on radiation exposure measurements.

Additional studies that NIOSH lists as uncompleted include the following:11

Intramural
• Chronic Lymphocytic Leukemia (CLL)
• Cohort Mortality Study of Fernald Environmental Management Plant

Extramural
• Health Effects of Occupational Exposures in Paducah Gaseous Diffu-

sion Plant Workers
• Stochastic Models for Radiation Carcinogenesis: Temporal Factors and

Dose-Rate Effects
• Susceptibility and Occupational Radiation Risks
• Radon and Cigarette Smoking Exposure Assessment in Fernald Workers

ACERER continued to provide advice to the Secretary of HHS regarding the
OERP research agenda until 2000. NIOSH reports (NIOSH 2005) that since the
dissolution of ACERER, the research agenda has been formulated by “the scien-
tific staff and program managers of the OERP through public and stakeholder
meetings, as well as consultation with scientific experts on research needed in
specific areas.”

As part of the overall OERP research agenda, NIOSH occasionally solicits
proposals from extramural investigators in specific research areas. Extramural
solicitations for proposals in 199412  focused on retrospective exposure assess-
ment, radiation measurement issues, non-cancer morbidity and mortality out-
comes, meta-analysis and combined analysis methodologies, uncertainty analy-
sis, and effects of measurement error on risk estimates. While the most recent
NIOSH extramural solicitations for proposals13  continued to focus on a number
of the above areas of research including retrospective exposure assessment, meta-
analysis and combined analysis methodologies, uncertainty analysis, and effects

10See http://www.cdc.gov/niosh/pdfs/hhsdoe_2005-2010-2.pdf. Last accessed August 2006.
11See http://www.cdc.gov/niosh/oerp/. Last accessed November 2006.
12See http://grants.nih.gov/grants/guide/rfa-files/RFA-OH-94-001.html. Last accessed August 2006.
13See http://grants.nih.gov/grants/guide/rfa-files/RFA-OH-02-002.html. Last accessed August 2006.
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of measurement error on risk estimates, two new categories—epidemiological
analysis of the health effects of radiation and statistical modeling—were added to
the solicitation. Two categories from the 1994 solicitation including non-cancer
morbidity and mortality outcomes as well as radiation measurement issues were
not included in the 2002 solicitation.

The majority of the areas of research opportunities, both in 1994 and as late
as 2002, appropriately sought to develop methods to improve the validity of the
occupational epidemiological studies. However, the category “non-cancer mor-
bidity and mortality outcomes,” which is listed in 1994 but not in 2002, sought
proposals from researchers to perform epidemiological studies examining ad-
verse health effects such as possible effects of radiation on cardiovascular disease
and chronic obstructive pulmonary disease, and on the reproductive, neurologic,
and immune systems as well as diseases related to beryllium and mercury expo-
sure. The category also requested researchers to submit applications proposing to
examine the identification, validation, and use of biomarkers of disease. It is clear
that the primary research focus, at least for radiological exposures, is still on
cancer incidence and mortality. While there is a high level of interest in the
emerging evidence for cardiovascular effects in both the A-bomb survivors and
some high-dose medical exposure patients (NRC 2006a), the evidence for these
heath effects comes from exposures that are much higher on average than those
received by the workers at the DOE sites. In the A-bomb studies the absolute
numbers of excess non-cancer deaths (those due to radiation) is somewhat more
than half of the excess number of solid cancer deaths (250 versus 440, respec-
tively) and the relative risks (RRs) are even lower for non-cancer mortality, in
part because the baseline number of deaths is higher. In the A-bomb study the RR
per Sv for all non-cancers is about one-third of the number for all solid tumors.
This means that “much” larger case-control studies would be necessary to con-
firm that low protracted doses also raise risks of all non-cancer mortality. As
noted elsewhere in the report, and by the committee’s own simplified calcula-
tions, as many as 5,000 cases and more controls would likely be required in order
to demonstrate an increased risk of overall cancer mortality in relation to ex-
tended low-dose-rate worker exposures. Even larger studies will be required if
non-cancer outcomes, such as cardiovascular disease, are to be considered. Num-
bers this large are available from the cohort studies, however important covariates
(e.g., cigarette smoking) are missing for many or most cohort members, expand-
ing the nested case-control approach for the non-cancer outcomes clearly is prob-
lematical.

Through the combination of extramural and intramural programs, the re-
search that was performed by NIOSH and extramural scientists followed a logical
sequence by

1. Extending, updating, and pooling existing cohorts and collaborating in
the international studies of mortality of nuclear workers;
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2. Undertaking nested case-control studies to better address confounders
and to seek to improve information on internal exposures to radiation and other
exposures; and

3. Undertaking or supporting special emphasis studies such as that of child-
hood leukemia in relation to parental occupational exposures, numerous beryl-
lium-related studies, and so forth.

In support of this work, NIOSH investigators and projects that were extra-
murally funded placed importance on conducting or supporting methodological
studies that dealt with statistical issues such as the effects of systematic errors in
the personal dosimeters, the truncation of dose from badge readings, and the
effects of dosimetric uncertainties upon epidemiological studies.

Scientific Merit of NIOSH Research

As described in other places in this review, the occupational epidemiology
conducted or supported by NIOSH faced major obstacles in attempting to ascer-
tain whether working for DOE placed workers at risk to their health, especially
for those workers exposed to low dose rates of radiation for extended periods of
time. Here the committee examines the question of the overall scientific merit of
the studies in terms of (1) whether the overall direction of research by NIOSH
and the purpose of the individual studies was meritorious; (2) whether obstacles
to particular studies were so intractable that it should have been obvious at the
outset that the goals would not be achievable; and (3) for feasible studies, whether
NIOSH or its subcontractors conducted the research and analyzed the data appro-
priately. The committee notes that individual studies need to be viewed within the
broader context of the overall goals of the whole program of research.

The committee finds that the scientific problems that the majority of the
DOE/NIOSH studies address (e.g., the health consequences of low-dose-rate
exposures over extended periods) are meritorious. Specifically, there were im-
portant and outstanding scientific issues addressed by the research under the
MOU concerning the effect of chronic low dose exposures, especially in com-
parison to the extrapolations made from high-dose studies that have been used
previously to develop radiation protection standards.

It appears to the committee that a major NIOSH effort for improving the
epidemiology at DOE sites was to move from cohort mortality studies, relying on
the limited amount of data14  available for all workers in a given cohort, to nested

14Generally age, sex, race, and in most cases summaries of employment and external radiation
dose history, as well as life status at end of follow-up and cause of death for the deceased.
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case-control studies, in which information on other workplace and lifestyle expo-
sures could be collected for the subjects in the study to evaluate possible con-
founding. Overall, the committee views this transition as meritorious.

Viewed in isolation and in hindsight, some of the NIOSH case-control stud-
ies might not be viewed as meritorious or feasible. For example, the multisite
multiple myeloma case-control study began with the identification of 98 cases of
multiple myeloma from various cohorts, all of which had summaries of external
dose available (Wing et al. 1997). That number of cases matched to 4 controls per
case would only have the power to detect the influence of a potential confounder
that is present in 25 percent of controls and which doubles the risk of multiple
myeloma. Based on this limited number of cases and also the fact that no other
exposure to this cohort is thought to produce risks this large (leaving aside race,
which is already considered in the cohort study), it might be reasonably argued
that in isolation this case-control study should not have been initiated, e.g., that
everything about multiple myeloma that could be learned in a case-control study
had already been learned from the initial examination of the cohort studies.
However, in the context of the transition to using a case-control study design, the
multiple myeloma study is informative as a pilot study, and shows the degree to
which other occupational and smoking exposure histories can or cannot be quan-
tified. Since these same exposures will be of interest for other disease outcomes,
for which many more cases are available, the multiple myeloma study has more
value when viewed as a part of the whole NIOSH endeavor than in isolation.

In the committee’s own simplified calculations, as many as 5,000 cases and
more controls would likely be required in order to demonstrate an increased risk
of overall cancer mortality in relation to extended low-dose-rate exposures. Even
larger studies would be required if non-cancer outcomes, such as cardiovascular
disease, were to be considered. The case-control studies that have been done to
date can and should be used to evaluate the feasibility of performing case-control
studies of this magnitude in the future. The finding, for example, that in the
multiple myeloma study, smoking exposure could only be categorized as ever/
never, even after viewing occupational medical records and after contact with
survivors of the cases, should significantly affect NIOSH decisions about the
feasibility of addressing smoking-related cancers or other smoking-related dis-
eases using the case-control design.

The same general issue arises in evaluating other studies; for example, the
subjects in the female nuclear workers study had a dose distribution that is lower
than the cohorts overall, and therefore, studies of female workers have less power to
define radiation effects than would studies of cohorts of male and female workers
or a cohort of only male workers. Moreover, on an absolute risk scale, females do
not appear to be more sensitive than men to radiation in the high dose studies.
However, past and future DOE occupational research includes women and improv-
ing the compilation of radiation dose records and the linkage to mortality records
for all DOE workers, as done for female workers in that study, is considered to be
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important by the committee. Therefore, this study is also more significant in the
context of the overall NIOSH research program than when viewed alone.

Regarding whether these studies were conducted properly, the committee
finds that the case-control studies that NIOSH undertook appeared to have been
well executed given the constraints that they operated under, some of which may
have been unique to the DOE setting. There is evidence provided, for example, in
the final report from the multisite multiple myeloma investigators, that the his-
tory and culture of secrecy that was associated with the weapons plants had an
adverse impact upon the ability of NIOSH investigators and grantees to perform
their work in a timely and complete fashion. Given the decentralized nature of
management at the DOE facilities, it seems likely that any group of investigators,
whether from DOE or from NIOSH, would have faced similar problems.

Overall then, while in some cases there have been serious and not fully
explained delays in execution of studies (as in the K-25 multiple myeloma study),
and while certain confounding exposures (e.g., smoking) appear to have been
especially problematic to address in the studies that have been completed, the
committee finds that the work performed by NIOSH under the MOU has been
sound, especially if each project is viewed as contributing to the whole program.

It is, however, notable and disappointing to the committee that the NIOSH
cohort studies have not made their fullest possible contribution to the pooled
international (15 countries) studies (Cardis et al. 2005). In particular, data should
have been provided to IARC to extend follow-up of the Hanford and ORNL
cohorts through 1994 and 1990, respectively, in time to be included in the most
recent publications available to the committee. The committee notes the impor-
tance of further pooling with international data in the committee’s recommenda-
tions.

Scientific Research Dissemination

The NIOSH extramural and intramural programs have not been highly pro-
ductive in terms of contributions to the peer-reviewed literature. Two of the
studies reviewed above, the Female Nuclear Workers Study and the Childhood
Leukemia Case Control Study, did not result in any peer-reviewed publications.
Gaps in the research record include reports from long-delayed studies such the K-
25 multiple myeloma case-control study. While the exposure reconstruction for
the myeloma study is especially complex (e.g., internal and external radiation
exposures, chemical exposures) and appears to have been subject to many admin-
istrative and security roadblocks, it is unclear to the committee why such a
relatively small study of 63 cases and their age-matched controls should be
delayed to such an extent.

In total, NIOSH and colleagues have published more than 88 scientific papers
(16 from the intramural program) to date. Many of the NIOSH-funded “completed
projects” listed in the NIOSH evidence package or on the OERP web site produced
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only a final report and in some cases no report (NIOSH 2005). While the committee
recognizes that not every worthwhile project will either need or merit peer-re-
viewed publication, and many of the unpublished reports are useful and accessible
through the OERP web site, the committee expected that an overall program of this
size would be more productive, especially the intramural program.

Benefits of Research to DOE

The committee concludes that positive benefits have accrued to DOE as a
result of having the occupational epidemiological studies performed by agencies
and investigators outside its direct control. While recognizing that a sizable body of
good work had been started before the MOUs, and without implying that DOE was
incapable of developing appropriate follow-up programs to the studies that were in
existence, it is clear to the committee that the acceptance by the scientific commu-
nity of the DOE-based work performed by NIOSH is high. In addition, the research
performed under the MOU has directly benefited DOE in several ways. First, the
data that have been generated by NIOSH and its extramural researchers have pro-
vided important information to DOE’s Comprehensive Epidemiologic Data Re-
source (CEDR) that can be used in future worker health studies.

Second, and perhaps the most important contribution, is that the worker
health studies have made a significant contribution to our understanding of the
risks of protracted low-dose radiation exposure for human health, especially in
combination with the international workers studies. The results of the 15-country
IARC study (Cardis et al. 2005) show significant dose-response relationships for
solid tumors and nearly significant dose response for leukemia. In combination
with the very recent results from the multisite leukemia case-control study, which
has relatively little overlap with the IARC study, the leukemia dose-response to
this low-dose-rate, protracted exposure should also be better defined. In all like-
lihood, these findings will impact DOE policy directly by buttressing the current
administrative limits of 2 rem per year for occupational exposure with additional
empirical evidence for the effects of protracted low-dose-rate radiation exposures
on cancer risk. In addition, these data may be viewed as strengthening the scien-
tific foundations for defining acceptable levels of passive, non-occupational ex-
posures of the larger populations living near current, future, or past (decommis-
sioned) DOE sites. Given that Richardson and Wing (1999) reported more than
460 deaths from all cancers in a follow-up of the ORNL cohort through 1990, it
is not clear why these were not utilized in the IARC 15-country study. Similarly,
Wing and Richardson (2005) report follow-up of the Hanford cohort through
1994, compared to 1986 for Cardis et al. (2005). The Frome et al. (1997) study,
which had 4,673 white male cancer deaths using all of the Oak Ridge workers
was also not included but that study included the K-25 and Y-12 Oak Ridge sites
where the workers had substantial uranium exposures.

Third, NIOSH acts in an advisory role for several of the worker surveillance
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activities, including the beryllium-sensitization screening program, thereby con-
tributing important scientific support for DOE’s FWMSP.

Finally, the committee concludes that the occupational beryllium studies com-
pleted by NIOSH have made a significant contribution to the scientific community in
general, as well as to DOE’s understanding of the potential for beryllium exposure,
sensitization, and progression of disease. The beryllium-related studies followed ear-
lier NRC recommendations (NRC 1994) of quantifying exposures to and effects from
agents in addition to ionizing radiation. The research appropriately explored several
important areas of research related to beryllium and followed a logical progression of
research. However, the continued poor interlaboratory and intralaboratory agreement
for the BeLPT, necessitating costly split samples and compromising the validity of
worker screenings, remains a concern (Stange et al. 2004; Borak et al. 2006).

Summary of Benefits to DOE

Continued research into the health of past and current DOE workers benefits
DOE in the following ways:

1. It assists DOE in fulfilling obligations to its employees to provide the
best possible information about health effects resulting from their employment.

2. It contributes directly to scientific knowledge regarding protracted low-
dose-rate exposures to radiation that are relevant to radiation protection of nuclear
workforces both in the United States and generally.

3. It enhances methods for reconstructing past exposures. The committee
concludes that the continued development of such methodology is important to
the evaluation of worker and public health effects at the DOE sites.

4. It adds indirectly to scientific information about the health effects of
other low-dose-rate exposures of the American population as a whole to radia-
tion. These other sources of exposure include diagnostic radiation exposures,
environmental or residential exposures, or potential radiological exposures re-
sulting from industrial accidents or an act of terrorism.

By having this work continue under the auspices of NIOSH, DOE benefits
by enhancing the openness and independence with which the studies are con-
ducted, thereby reducing public perceptions of, or actual potential for, conflicts
of interest between DOE’s responsibilities to the health of its workers and citi-
zens and its other responsibilities and mandates.

FINDINGS AND RECOMMENDATIONS

1. Completion of Ongoing Projects
The committee noted in its review of the NIOSH program that a number of

studies remain unfinished. The committee therefore recommends that:
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The multisite leukemia case-control study be completed as soon as
possible and the results published. In addition, the scientific value of
completing the long-delayed K-25 multiple myeloma study as well as
the Chemical Workers study15  in their entirety or limited to selected
specific aims should be critically evaluated prior to any additional fund-
ing. The remaining unfinished studies (see Research Priorities section
above) should be evaluated and prioritized by NIOSH and DOE for
future funding decisions.

2. Development and Integration of a Repository for Exposure Records
As will be discussed in more detail in chapter 6, “one of the biggest problems

affecting the program has been the difficulty researchers have had in obtaining
exposure and other relevant data to use in their epidemiological studies. Common
data collection protocols and standardized data are needed for epidemiology and
public health studies. The fundamental problem was that the worker exposure
data had never been collected, processed, or stored with any regard to the possi-
bility that they might be needed in the future for such studies. This situation leads
to difficulty in comparing health outcomes with exposure characteristics and in
the investigators’ ability to combine information from more than one source in
order to increase the power of the studies. The committee recommends that:

All contractor-assembled data be submitted to DOE’s Office of Envi-
ronmental Safety and Health for compilation, management, and storage in
centralized databases, using standardized formats. DOE should explore the
development of a process that captures current exposure data as well as
health outcome data for placement in a secure centralized repository: this
process should include external radiation exposure, internal radiation expo-
sure, chemical exposure, medical surveillance (e.g., spirometry, liver func-
tion tests, smoker versus never smoker), and biological monitoring, as well
as social security number and demographic information (e.g., gender, birth
date) on a continual basis for all DOE employees, DOE contractors, and
DOE subcontractors who may have occupational exposures to radiation or
toxic chemicals. The database would have to be integrated with existing data
repositories, (e.g., Radiation Exposure Monitoring System, CEDR). How-
ever, unlike CEDR, which facilitates public access to data collected for
studies regarding the health impacts associated with working at or living
near DOE operations, information compiled in the recommended repository

15“The chemical workers study addresses hazards outside the DOE complex, including chemical
and mixed exposures. The sites selected include Savannah River and three facilities at Oak Ridge (X-
10, Y-12, and K-25). To address sample size needs, a fifth site (Hanford) is under evaluation for
inclusion.” Abstracted from http://www.cdc.gov/niosh/oerp/ongoing.html. Last accessed September
2006.
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would be available to NIOSH’s scientific investigators or to researchers
funded extramurally through NIOSH to perform DOE-related health studies.
Such a database would be of paramount importance for expanding existing
cohort studies or performing nested case-control studies.

3. Improved Techniques to Reconstruct Past Exposure
The committee finds that continued research into the health of the past and

current DOE workforce benefits DOE by enhancing methods of reconstructing
past exposures and that the continued development of such methodology is im-
portant to the evaluation of worker and public health effects at the DOE sites. The
committee therefore recommends:

Further investigation into the utility of novel methods to reconstruct
dose, such as fluorescence in situ hybridization, the glycophorin A somatic
mutation assay (GPA), in vivo electron paramagnetic resonance of teeth, and
other promising biologic markers, should be given a high priority.16 In addi-
tion, NIOSH should continue to support methodological studies that address
statistical issues such as the effects of systematic errors in the personal
dosimeters, the truncation of dose from badge readings, and the effects of
dosimetric uncertainties upon epidemiological studies.

As noted repeatedly in the committee’s assessment of the quality of the
studies performed by NIOSH, the objective of adequately reconstructing
retrospective radiation and chemical exposures is paramount. Although bio-
logic materials may not be available for a significant portion of each cohort,
these novel methods may be helpful as validation methods for existing dose
reconstructions.

In addition, because of the lack of a reliable screening test to detect
workers who have been sensitized to beryllium, the committee recommends
that any future beryllium-related research focus first on developing a sub-
stantially improved screening tool to identify beryllium-sensitized workers.

4. Continued Mortality Follow-up of Existing Cohorts
The latest published follow-up for any of the DOE cohorts ended in the mid-

1990s when considerably more than half of the participants in these studies were
still alive. The numbers of cause-specific deaths for any particular facility are still
relatively small and further follow-up of the study cohorts will provide a larger
number of deaths for analyses. Therefore, the committee recommends that:

Follow-up of the existing cohorts be continued for all causes of
mortality and possibly for cancer incidence (see recommendation 7) and
that analyses of these data be updated on a regular basis. Cardiovascular

16The committee recognizes that the uncertainty at low doses is very large for these techniques
and that this fact may limit the usefulness of such techniques for the mostly low doses received by
the DOE workers.
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disease mortality as well as cancer mortality (both known to be related
to high-dose radiation) should be specifically addressed in these updated
analyses. As much attention should be paid as possible to the influence
of other exposures that may confound the radiation relationship while
recognizing the limitations of these studies in this regard.

5. Development of an Overall Strategy for Selecting Sites for Pooled
Analyses of Cancer Mortality

The committee recommends a phased approach toward further pooling of
DOE and international nuclear workers studies. The initial phase would be for
NIOSH to provide a justification for pooling particular DOE sites and cohorts
based on the completeness and accuracy of radiation exposure data and on the
site-specific potential for confounding between measured external radiation ex-
posures and unmeasured (e.g., internal radiation, chemical, asbestos) exposures.

Deficiencies in data quality or the percent completeness of radiation dose
should be resolved before undertaking further pooled analyses. For some tumor
types (e.g., lung) it is questionable whether further analyses are warranted if
potential confounders, particularly tobacco use, cannot be addressed. In addition,
consideration should be given to sensitivity analyses that address uncertainty in
risk estimates due to incomplete and biased data. These analyses should incorpo-
rate reasonable assumptions about correlations between observed radiation dose
and the other exposures or confounders that are relevant for major cancer sites.

If further pooling appears justified, then updated data from ORNL and
Hanford as well as data from other DOE sites that pass the initial screen should be
made available to IARC in the event that updated analyses of the 15-country
study are conducted. Until that occurs, statistical methods for combining the
updated DOE cohort datasets with the published data from IARC for the non-
DOE sites should be considered as an approximation to an updated full pooled
analysis.

6. Additional Nested Case-Control Studies
NIOSH provided two short concept plans (identified as FY06 High-LET.pdf

and FY06 Low-LET.pdf) that propose to extend the use of the multisite case-
control studies for DOE sites (and including Navy sites such as PNS) to the study
of solid tumor mortality. Such studies should be carefully justified. NIOSH also
conducted nested case-control studies to better address confounders and to seek
to improve information on internal exposures to radiation and other exposures.
The committee finds that planning of additional nested case-control studies of
solid tumors should include the following:

• The scientific advantages and disadvantages of developing combined
analyses of risk for all solid tumor sites and the scientific advantages and disad-
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vantages of separate analyses of specific tumor types should be carefully as-
sessed.

• The quality of the data on smoking that will be available in the case-
control studies on a site-by-site basis should be assessed carefully. Careful assess-
ment of the correlation of unmeasured smoking with radiation dose, and the likely
effects of such correlation in biasing risk estimates, will have to be addressed. If the
quality of the smoking data is deficient, NIOSH may wish to consider restricting
case-control studies to cancers not strongly associated with smoking.

• Realistic power calculations should be obtained.
• The likely value of job exposure matrix-based methods for retrospec-

tively assigning exposures to chemicals, asbestos, and other workplace toxicants
should realistically be assessed.

This preliminary phase of the study will be an essential part of an informed
decision about whether to proceed with full-scale studies. Such preliminary studies
will also have considerable impact on the conduct of pooled analyses of mortality
data described above. Sites that do not meet criteria for inclusion in the case-control
studies should not be included in the pooled analyses of existing data. Therefore,
the committee recommends:

That NIOSH proceed with the careful planning of additional nested case-
control studies of solid tumors. Without implication for past study designs,
the planning phase for future studies should include the considerations de-
scribed in the findings above.

7. Use of the State Cancer Registries to Assess Cancer Incidence
There are some important advantages to studying cancer incidence in addition

to cancer mortality in cohort studies. First, the power to detect effects of exposure
for non-uniformly fatal cancers is increased. Second, coding of specific sites of
cancer, or even documenting cancer as a contributing factor to death, is more
precise. For example, death records may not be clear about the origin of metastases
and the role of primary versus secondary cancers as a cause of death. Starting in
1994, the Centers for Disease Control and Prevention-supported National Pro-
gram of Cancer Registries has provided funds and oversight for the development of
cancer registries in all 50 states. These registries provide the opportunity to link
future follow-up of the DOE cohorts to state cancer registries to identify incident
cancers in this population for a follow-up period beginning in the mid- to late
1990s. An intramural NIOSH project (Foster and Espinoza 2000) examined popu-
lation-based state cancer registries to determine their feasibility and suitability for
occupational studies. Information was collected from statewide cancer registries in
16 states, including those that contained DOE sites and adjacent states. Despite
limitations in statewide cancer registry systems, the study concluded that it is
feasible to use many statewide registries for occupational health studies. By the
mid-1990s, more than half of the workers involved in the major DOE occupational
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cohorts were still alive, although, because radiation exposures to workers have
greatly decreased over time, some of the higher-exposed workers may have died
prior to the establishment of the registries. Nonetheless, in many cases the majority
of information from these cohorts regarding the risk of both generally fatal cancers
with a long latency period and cancers with better survival (e.g., thyroid cancer,
chronic lymphocytic leukemia, prostate cancer) may be yet to come. Therefore, the
committee recommends:

Establishing linkages between existing cohorts and the 50 state cancer registries.

8. Increase the number of peer-reviewed publications.
The committee finds that the NIOSH extramural and intramural programs

have not been highly productive in terms of contributions to the peer-reviewed
literature. Two of the studies reviewed, the Female Nuclear Workers Study and the
Childhood Leukemia Case Control Study, did not result in any peer-reviewed
publications. Gaps in the research record include reports from long-delayed studies
such the K-25 multiple myeloma case-control study. While the exposure recon-
struction for the myeloma study is especially complex (e.g., internal and external
radiation exposures, chemical exposures) and appears to have been subject to many
administrative and security roadblocks, it is unclear to the committee why such a
relatively small study of 63 cases and their age-matched controls should be delayed
to such an extent. In total, NIOSH and colleagues have published more than 88
scientific papers (16 from the intramural program) to date. Many of the NIOSH-
funded “completed projects” listed in the NIOSH evidence package or on the
OERP web site produced only a final report and in some cases no report (NIOSH
2005). While the committee recognizes that not every worthwhile project will
either need or merit peer-reviewed publication, and many of the unpublished re-
ports are useful and accessible through the OERP web site, the committee expected
that an overall program of this size would be more productive, especially the
intramural program. The committee finds that the NIOSH extramural and intramu-
ral programs have not been highly productive in terms of contributions to the peer-
reviewed literature. Therefore, the committee recommends:

NIOSH should increase substantially the number of intramural scientific
research findings that are submitted to high-quality scientific journals.

9. Future Studies
The committee concludes that future studies should represent all categories

of workers (e.g., contract cleanup workers and others) on DOE sites with poten-
tial exposures. These future studies should also include diseases in addition to
cancer. Since non-cancer outcomes may not be accurately ascertained through
death certificates, other methods of data collection including questionnaires,
physical examinations, and diagnostic tests should be considered. Much is likely
to be learned in the future about baseline genetic susceptibility to cancer and
other diseases, and it will be of increasing importance to determine whether
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individuals with a higher baseline risk of disease, because of inherited variation,
also have higher excess risks from exposure. Similarly, genes found to confer
sensitivity to high-dose radiation exposures, such as those now being evaluated in
studies of second cancers following radiation therapy, should also be studied in
people with protracted exposure to radiation at low-dose rates. The committee
recommends that:

As these questions surface in the future, NIOSH and DOE explore the possi-
bility of addressing them through studies that utilize DNA from DOE work-
ers diagnosed with cancer and from controls. To facilitate these future stud-
ies DOE and NIOSH should consider the following:

• Establishment of a database of workers with appropriate data to facili-
tate follow-up and to evaluate potential confounders (e.g., see recommenda-
tion 2);
• Development of valid methods to identify non-cancer health outcomes
including the use of periodic questionnaires, and specific diagnostic tests
(e.g., pulmonary function); and
• Support for the continuance of biorepositories such as that funded by
ATSDR (Gunter 1997; NRC 2006b) that archive specimens such as blood
and DNA to support future studies.

ANNEX 2A NIOSH RESEARCH PUBLICATIONS

NIOSH provided independently (NIOSH 2005), and also in response to com-
mittee requests, information detailing the DOE-funded output of the NIOSH
OERP program. In addition, the committee accessed the NIOSH OERP website,17

which is periodically updated with new publications that cite OERP funding.
These sources also identified the material as intramural and extramural. That
information was updated during the committee’s 10-month study period and is
included in Table 2A-1 that follows. The table is based on information received
from NIOSH May 9, 2006. NIOSH noted in responding to a committee informa-
tion request that: “. . . the bibliography has been revised and updated to include all
known publications that acknowledge whole or partial funding by DOE through
the NIOSH Occupational Energy Research Program. This includes those studies
funded directly by DOE between 1991 and 1993 but overseen by NIOSH under
the OERP. Studies and literature that may relate to the OERP but did not ac-
knowledge either DOE or NIOSH funding were not included. The committee
should be aware that, for grants, there is no requirement that grantees report
publications to NIOSH; therefore, we have identified many of these publications

17http://www.cdc.gov/niosh/oerp/
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through literature searches and inspection of the acknowledgments for mention
of NIOSH grant numbers.” This committee has not included certain categories
from the provided list, such as extended abstracts. The committee also notes that
the NIOSH Intramural and Extramural catagories are apparently classified as
such for NIOSH record-keeping purposes. For example, NIOSH lists the Cardis
15-country publication as “intramural” while the funding for the study came from
multiple sources. The complete and current OERP program output can be ac-
cessed at http://www.cdc.gov/niosh/oerp/ (last accessed October 2006).
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3

Scientific Program Assessment: Agency for
Toxic Substances and Disease Registry

The Agency for Toxic Substances and Disease Registry (ATSDR) was es-
tablished and operates under the mandates of the 1986 amendments to the Com-
prehensive Environmental Response, Compensation, and Liability Act
(CERCLA, commonly known as the Superfund law). Memoranda of Understand-
ing (MOUs) between ATSDR and the Department of Energy (DOE) were signed
in 1990, 1992, and 1997. In 2000, rather than establishing separate agreements
with the three agencies of the Department of Health and Human Services (HHS)
involved in the Worker and Public Health Activities Program, ATSDR was added
to the MOU that updated the working arrangements between DOE, the National
Institute for Occupational Safety and Health (NIOSH), and the National Center
for Environmental Health. This MOU expired at the end of FY 2004. A new
MOU was proposed in April 2005 and is currently in negotiation between HHS
and DOE.

To evaluate the quality of the programs from the viewpoint of science and
public policy, the committee used a sampling strategy that reviewed selected
studies from three DOE sites and, in some cases, products that were not site-
specific (see detailed description of strategy in Chapter 1). Briefly, the selection
rationale took into account the following factors:

• The range of time over which health studies were initiated.
• The number of workers involved as part of the program.
• A variety of types of dissemination and communication challenges.
• A variety of security challenges.
• Size of the surrounding public community.
• Geographic distribution of the sites.

Copyright © National Academy of Sciences. All rights reserved.

Review of the Worker and Public Health Activities Program Administered by the Department of Energy and the Department of Health and Human Services 
http://www.nap.edu/catalog/11805.html

http://www.nap.edu/catalog/11805.html


SCIENTIFIC PROGRAM ASSESSMENT: ATSDR 95

With these factors in mind, the committee selected three DOE nuclear opera-
tions sites—Hanford, Oak Ridge, and Los Alamos—as a subset of the total DOE
sites on which it would focus its attention. In addition to this sampling strategy
for site-specific aspects of the program, the committee requested and considered
detailed information from the agencies on broad aspects of the program.

In selecting ATSDR products to evaluate, the committee searched through
web sites listing ATSDR research products. In addition, all agencies were asked
to identify in writing work conducted under the MOU. Further queries were made
to determine whether specific studies were conducted under the MOU. In addi-
tion to conducting an overview of the types of studies conducted under the MOU,
the committee selected certain specific products for closer evaluation.

ATSDR PROGRAM AREAS RELEVANT TO THE MOU

ATSDR produces six principal products as specified in amendments to
CERCLA:

1. Public Health Assessments (PHAs)
2. Health Studies
3. Toxicological Profiles
4. Medical Surveillance
5. Exposure and Disease Registries
6. Health Education and Promotion

The committee evaluated the ATSDR DOE-funded program by evaluating
ATSDR products listed at the ATSDR web site and through responses to infor-
mation requests sent to ATSDR (2006) (see Table 3-1). The committee also
specifically evaluated selected PHAs at the three committee-selected sites and a
health study conducted at one of the sites. Toxicological Profiles developed with
DOE funds were also evaluated. The metrics used to evaluate these products
included assessment of their appropriateness to the DOE mission and their use-
fulness in informing the communities surrounding DOE sites of possible health
hazards due to past and present activities of DOE.

REVIEW OF SELECTED PUBLIC HEALTH ASSESSMENTS AT THE
THREE COMMITTEE-SELECTED SITES

As part of its evaluation of the appropriateness and scientific quality of
ATSDR, the committee reviewed selected PHAs at each of the three sites desig-
nated in the committee sampling strategy, Hanford, Oak Ridge, and Los Alamos
(see sampling strategy in Chapter 1). The ATSDR web site1 lists one PHA at Los

1See http://www.atsdr.cdc.gov. Last accessed November 2006
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Alamos (the site itself) and that PHA was selected for review, consistent with the
selection strategy. Three of the sites at Hanford were selected for review because
the sites span the range from very contaminated (200-Area), to intermediate
contamination (300-Area), to very low contamination (1100-Area) and the three
PHAs reviewed represented the various stages of the PHA generation process
from initial release (200 Area) to final assessment (1100-Area). The ATSDR web
site lists a number of PHAs at the Oak Ridge reservation. The Y-12 site was
selected because of a wide range of activities at the site over the years of its
operation and because of the potential for uranium releases in the past. The TSCA
incinerator PHA was selected for review as an assessment that evaluates the
potential hazards of a “waste reduction and disposal operation.” The copies re-
viewed represented a range of stages in the PHA generation process including
public comment versions and final versions. PDF versions of the reports were
accessed on the ATSDR web site and hard copies of the reports were obtained
from ATSDR.

Public Health Assessments

ATSDR has indicated to the committee that the criteria used to establish the
order of priority for selecting DOE sites for assessment were published in the
Federal Register (57 FR 37382, August 18, 1992). These criteria included the
toxicity of the chemicals present, the site population, exposure pathways, health
outcome data, and the plausibility of community concerns. Furthermore, in 1986,
amendments to the Superfund law directed ATSDR to conduct a PHA at each of
the sites on the Environmental Protection Agency’s (EPA’s) National Priorities
List (NPL; ATSDR 2005a). See Annex 3A for selected language from the
CERCLA legislation mandating PHAs at sites on the NPL. Many of the DOE
sites evaluated by HHS are on the NPL. A health assessment determines whether
people are being exposed to hazardous substances, and if so, the health assessors
determine whether that exposure should be stopped or reduced. As the first step,
ATSDR scientists review the extent of contamination at a site and how people
might come into contact with that contamination. If the initial step indicates that
individuals have or will come into contact with a hazardous substance, ATSDR
scientists evaluate the risk of harmful effects from these exposures, with a focus
on health impacts on the community as a whole. This phase of the assessment
usually involves a comparison of the maximum levels of a given substance to
which ATSDR estimates the public is exposed with various regulatory standards
or non-regulatory guidance values for that substance that estimate what levels of
exposure are safe. “Safe” generally is not viewed as an absolute absence of risk;
rather, if any risk does exist, it is minimal.

The PHA can also present conclusions about the level of the threat, if any,
and can recommend ways to stop or reduce exposure to that threat. In the past,
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CERCLA specifically exempted health assessments from peer review, but begin-
ning in 1997, ATSDR began submitting DOE PHAs for peer review (ATSDR
2006). ATSDR notes that the health assessment process is an interactive one,
with information solicited from local and federal governments as well as from
members of communities during the Public Comment Period. The Public Com-
ment Period allows the community to ask questions about the assessment as well
as state concerns they may have with the initial PHA. While many of the ques-
tions posed to ATSDR by the public are responded to in writing by ATSDR in the
final PHA, the committee is not aware of any independent evaluations performed
to assess the objectivity or scientific merit of the responses to the public pub-
lished in the final PHA. It should be noted that due to the short review period, the
committee did not have sufficient time to review either the completeness or the
scientific validity of the responses by ATSDR to the public comments that were
included in the final PHAs reviewed.

Hanford Site

The committee reviewed PHAs at three sites on the Hanford Nuclear Reser-
vation in southeast Washington State. The Hanford area was the site of plutonium
production beginning with the Manhattan Project during the Second World War.
The three sites reviewed are designated the 200-Area, which once housed the
process that chemically separated uranium from highly radioactive uranium fuel
rods produced in the 100-Area reactors; the 5.7-square-mile 300-Area, which
once fabricated uranium fuel rods that were irradiated in the 100-Area to produce
plutonium; and the 1.2-square-mile 1100-Area that borders the Columbia River
and is the closest site to the community of Richland, Washington.

Public Health Assessment for Hanford 200-Area (DOE Initial Release Version
July 16, 1997) The 200-Area at Hanford is one of four NPL sites designated at the
Hanford Nuclear Reservation (ATSDR 1997b). There are too many toxic sub-
stances stored on the 200-Area site to be listed in this short review, but such
substances include many radiological and toxic solvent by-products of plutonium
production. Radioactive wastes dissolved in chemical solvents have been stored
in tanks with varying long-term containment integrities. Soils and water on the
site have been contaminated at various times, and air releases of radioactive
materials have occurred. Low-level wastes are also stored on the 200-Area, and
the site even contains some naval submarine reactor compartments that eventu-
ally will be buried. Off-site contamination has also occurred from the 200-Area.
The ATSDR assessment includes a thorough description of the history of the site
and the types of toxic materials that are distributed throughout the site. The
assessment includes a section comparing exposure levels with measures of toxic-
ity such as minimal risk levels and reference doses.
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On-site Hazard Evaluation

This ATSDR PHA concludes that the 200-Area of the Hanford site poses a
health hazard to workers on the site itself from site-related contaminants released
to the air, soils, and groundwater; specifically the PHA notes that on-site soil
levels of radiological contaminants present a hazard to workers. Each of the
operable units or process areas in the 200 East and West Areas has produced at
least one completed exposure pathway with respect to on-site workers. The
groundwater is not available to humans, although small amounts of the contami-
nants might migrate to the Columbia River. The 200-Area is part of lands held in
trust for some Native American tribes. Although the area is undergoing
remediation, current plans will not release this area for public use.

Off-site Hazard Evaluation

The location and buffer zone around the area have prevented completion of
most of the potential exposure pathways extending off-site; the only exceptions
are the atmospheric pathway and the Columbia River pathway. The assessment
notes that currently available scientific evidence indicates that radiological con-
taminants released from the 200-Area are not expected to cause adverse health
effects for the communities surrounding the sites. While ATSDR believes this
area may have posed a public health risk in the past, inadequate data and the lack
of documented off-site contamination in the past directly attributable to the 200-
Area have not allowed the agency to assess past public health risks. ATSDR also
notes that it found the available health outcome data for Washington State and the
area around Hanford to be insufficient for this study. In this regard, ATSDR
proposed three health-related projects. One of these, the Hanford Fetal Death and
Infant Mortality Study, is reviewed later in this chapter as an example of an
ATSDR health study.

Public Health Assessment for Hanford 300-Area (DOE Initial Release Version
July 16, 1997) The 300-Area is on the NPL because “on-site groundwater is
contaminated with uranium and trichloroethelene” (ATSDR 1997a). Soils on-site
contain polychlorinated biphenyls (PCBs), trichloroethylene (TCE), cobalt, and
uranium. DOE has detected uranium in springs both around the site and in the
Columbia River, while strontium and uranium are present in vegetation around
the site.

This ATSDR PHA concludes that there is no health hazard to the public
because “. . . the public cannot come in contact with the contaminants identified
in the [on-site] water and the soil.” Although the public is concerned about
releases of radioactive materials to publicly available lands and waters, the PHA
concludes that such releases have not occurred from the 300-Area. The 300-Area
is part of lands held in trust for some Native American tribes, and ATSDR notes
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that if the land were returned for tribal use, “ATSDR would need to evaluate the
public health implications of contaminants present on site at that time.”

Public Health Assessment for Hanford 1100-Area (DOE November 20,
1995) The 1.2-square-mile 1100-Area at Hanford is on the NPL because “on-site
wells contain volatile organic compounds that include trichloroethylene” (ATSDR
1995). On-site soils are contaminated with heavy metals and PCBs. Possible
exposure routes on-site include direct contact with or accidental ingestion of
contaminated groundwater and soil. The Yakima River borders the site and is a
main fishing source for the Yakima Indian Reservation (ATSDR 1995). The
1100-Area currently serves as a vehicle maintenance and general support area for
DOE’s 560-square-mile Hanford Reservation. Because of its proximity to the
city of Richland, Washington, good amounts of data on the area have been
collected.

This PHA concludes that the 1100-Area poses no apparent public health
hazard because no one (off-site) can come in contact with these contaminants; the
contaminants identified on-site were not identified off-site. The PHA further
concludes that there are no known past or current completed exposure pathways
to the local population and that there are unlikely to be completed exposure
pathways in the future. ATSDR notes that community health concerns relate
mainly to radioactive releases from other areas at Hanford and not to the 1100-
Area, where radioactive contamination has not been detected.

Oak Ridge Reservation

ATSDR scientists have conducted or are conducting PHAs on the following
releases: Y-12 releases of uranium, Y-12 releases of mercury, X-10 release of
iodine-131, X-10 release of radionuclides from White Oak Creek, K-25 releases
of uranium and fluoride, and PCBs released from all three facilities. ATSDR’s
assessment of cancer incidence in counties adjacent to Oak Ridge Reservation
shows that higher rates of some cancers and lower rates of other cancers were
found in several of the counties for which data were analyzed, although there was
no consistent pattern in cancer occurrence. ATSDR concludes that radionuclides
released from X-10 via White Oak Creek are not a public health hazard for people
who lived near or used the Clinch River or Lower Watts Bar Reservoir in the past
or present. ATSDR also found that the TSCA incinerator releases very small
amounts of contaminants into the environment, but notes that the amounts are far
below levels associated with health effects.2  The committee reviewed the com-
pleted Y-12 uranium PHA at Oak Ridge and the completed Oak Ridge TSCA
incinerator PHA.

2See http://www.atsdr.cdc.gov/HAC/oakridge/phact/index.html. Last accessed July 2006.

Copyright © National Academy of Sciences. All rights reserved.

Review of the Worker and Public Health Activities Program Administered by the Department of Energy and the Department of Health and Human Services 
http://www.nap.edu/catalog/11805.html

http://www.nap.edu/catalog/11805.html


102 REVIEW OF WORKER  AND PUBLIC HEALTH ACTIVITIES PROGRAMS

Public Health Assessment for Oak Ridge Reservation: Y-12 Uranium Releases
(January 30, 2004) In 1942, the federal government established the Oak Ridge
Reservation (ORR) in Tennessee as part of the Manhattan Project to produce
special nuclear materials for weapons. ORR was added to the EPA’s NPL in 1989
due to the presence of radioactive and non-radioactive wastes on the site. Three
of the four facilities built in 1942 were created to enrich uranium. One such
facility, designated Y-12, is the subject of this extensive PHA.

The 825-acre Y-12 plant, about 2 miles south of downtown Oak Ridge, was
used initially to electromagnetically enrich uranium, then to enrich lithium-6
using column-exchange technology, and then to fabricate components for ther-
monuclear weapons. After the Cold War the mission shifted to weapons disas-
sembly and renovation. The site is a primary storage site for enriched uranium.
The town of Oak Ridge, which peaked in population at 75,000 in 1945, has
stabilized at about 27,000 people.

This PHA considered detailed pathways of exposure to uranium that could
result in inhalation or ingestion of uranium off-site. Exposure values for a refer-
ence location, the Scarboro Community, that would have received the highest
uranium concentrations in past exposures, were also evaluated. In some past
exposures involving ingestion pathway, minimal risk levels (MRLs) were ex-
ceeded for some age groups.3  When MRLs were exceeded, the ATSDR con-
ducted further evaluations of toxicological end points to reach a conclusion re-
garding the potential for human health hazard at those exposure levels. An overall
conclusion of ATSDR’s evaluation of both past and current exposures to uranium
released from the Y-12 plant was that off-site exposures to uranium were too low
to be a health hazard for either radiation or chemical health effects.

Public Health Assessment for TSCA Incinerator at Oak Ridge Reservation (De-
cember 2005 Version). This PHA evaluates environmental exposures to con-
taminants released from the TSCA incinerator at the ORR in Roane County,
Tennessee. DOE contractors currently operate the incinerator at the facility cur-
rently known as the K-25 site. The TSCA incinerator, which began operation in
1991, destroys organic chemicals in waste and reduces the volumes of waste
materials that contain low-level radioactive contamination. This PHA focuses on
direct inhalation of airborne contamination, the most likely pathway of exposure.
The authors note that a separate PHA will consider the possibility of contamina-
tion in other media, such as surface water, soils, and food items (ATSDR 2005b).

This PHA considered the incinerator design and operation, the wastes treated,
and the air emissions from the plant. Stack tests were evaluated to identify and
measure materials that were released to the environment. A conclusion was that

3An MRL is an estimate of the daily human exposure to a hazardous substance that is likely to be
without appreciable risk of adverse non-cancer health effects over a specified duration of exposure.
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measured emission rates were lower than limits established in health-protective
environmental permits. Dispersion models developed by Tennessee, ATSDR, and
DOE were considered; ATSDR concludes that the incinerator does not emit con-
taminants at levels that would cause health problems. ATSDR also considered air
sampling data since 1991 and concluded that emissions have minimal air quality
impacts beyond the ORR boundary. The assessment further concludes that expo-
sures to contaminants are possible but not at levels of public health concern.

The completed TSCA PHA incorporates a thorough analysis of contami-
nants released from the incinerator and considers the pathways by which these
contaminants might affect the surrounding communities. The demographics of
the population living in the vicinity of ORR are also carefully considered. The
PHA evaluated was a final version and key findings are highlighted in text boxes
in understandable language. Graphics are user friendly and an appendix is in-
cluded with responses to public comments.

Los Alamos National Laboratory

The committee reviewed one PHA for Los Alamos National Laboratory.

Public Health Assessment for Los Alamos National Laboratory (DOE Public
Comment Version April 26, 2005) Los Alamos National Laboratory (LANL) is a
28,000-acre active facility owned by DOE and operated by Los Alamos National
Security, LLC, a consortium involving the University of California and three
companies (ATSDR 2005a). Approximately 22,000 persons live within a 10-mile
radius of LANL. Past activities have released chemical and radioactive wastes
into the soil, air, and water around LANL. LANL is investigating the contamina-
tion as a first step to monitor hazardous materials and to restore the environment
and mitigate past releases.

ATSDR has reviewed past, current, and potential future exposures at LANL.
For exposures before 1980, ATSDR has made no determination regarding potential
health effects because data on pre-1980 LANL exposures were not yet available for
evaluation. ATSDR’s review of information since 1980 resulted in a determination
that no harmful exposures to the public are presently occurring, and they are not
expected to occur in the future due to chemical or radioactive contamination in the
groundwater, surface water, soil, air, or biota around LANL. All levels of radioac-
tive and non-radioactive substances that were found to exist at maximum concen-
trations greater than ATSDR health-based comparison values were judged by
ATSDR to be insufficient to result in adverse human health effects.

General Evaluation of PHAs Reviewed

ATSDR has completed 20 PHAs addressing 22 DOE sites on EPA’s NPL.
ATSDR is currently working on five remaining DOE sites, Hanford, Brookhaven
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(document released for public comment), Los Alamos (document released for
public comment), Savannah River, and Oak Ridge. (Because Oak Ridge is com-
plex, ATSDR is preparing public health assessments for each exposure concern:
one assessment is completed [Y-12], three are at public comment [TSCA incin-
erator, White Oak Creek, and Off-Site groundwater], and five others were in the
draft process but stopped due to funding limitations [ATSDR 2006]).

These assessments evaluate the levels of toxic substances on the sites and
possible pathways that might expose the community to the toxic substance. The
focus of ATSDR’s PHAs is the evaluation of possible off-site health effects on
communities rather than individuals. Based on the PHAs reviewed by the commit-
tee, these assessments appear to provide good detail on concentrations of poten-
tially toxic substances on the sites and potential pathways for exposure of commu-
nities surrounding the sites to these toxicants. The off-site exposures from hazardous
substances present on the sites are usually extremely low or non-existent.

In general, maximum estimated exposures of the communities are compared to
guidance values and standards such as ATSDR MRLs; EPA maximum contami-
nant levels and reference doses; toxicology-based lowest-observed-adverse-effect
levels; no-observed-adverse-effect levels; and similar values (see abbreviations and
acronyms). If a range of exposures is indicated, the PHAs often will use the highest
estimated dose as a “conservative” measure when making comparisons with toxi-
cology values. The PHAs, however, are not in themselves quantitative studies of
exposure and health effects. In general, the maximum exposures of the communi-
ties adjacent to a site are so low that a finding of no adverse human health effect is
likely.

One aspect of the PHAs worth noting is that if maximal exposures to the
community are below a certain level, a judgment is made that no risk to the
community is likely to exist. This may be true of many non-radiological expo-
sures. However, if one accepts a linear-no-threshold (LNT) model for radiation
exposure risk, then there is no level of radiation exposure that does not present
some risk, although that risk may be very small (NRC 2006). This committee
takes no position on whether the extrapolation of human cancer risks from estab-
lished data to lower doses (where radiation health effects are not detectable by
epidemiological methods) should be LNT, supralinear (a greater health risk than
would be predicted by the LNT), or sublinear with a threshold below which there
is no effect. The committee notes, however, that ATSDR states that conservative
(meaning protective) assumptions are made in the development of PHAs. The use
of a threshold for radiation risk appears to be a departure from this conservative
stance.

Using the Oak Ridge Y-12 Uranium Releases PHA as an example, ATSDR
concludes “. . . that doses below the radiogenic cancer comparison value of 5,000
mrem over 70 years are not expected to result in adverse health effects at Oak
Ridge (ATSDR 2004a). 5,000 mRem corresponds to 50 mSv. This conclusion is
inconsistent with the principles of the conservative approach to the protection of
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public health that the agency asserts it applies in the evaluation of radioactive
agents and ignores a fundamental epidemiological concept that small relative
risks can yield significant adverse health outcomes if the population exposed is
large. Recent epidemiological studies of long-term exposure to high-LET (linear
energy transfer) radiation (Field et al. 2000; Darby et al. 2005; Krewski et al.
2005, 2006), occupational health analyses utilizing the data available from 15
countries (Cardis et al. 2005), National Academies reports (NRC 1990, 1999,
2006), and an evaluation of the LNT for ionizing radiation by the National Coun-
cil on Radiation Protection and Measurements (NCRP 2001) and use of the LNT
by the Biological Effects of Ionizing Radiation (BEIR) VII committee provide
contemporary and continuing support for a conservative assumption of no thresh-
old. In addition, most government agencies, including those with regulatory re-
sponsibilities, use this principle.

HEALTH STUDIES

ATSDR has also conducted “health studies” when the initial findings of a
PHA indicated that further follow-up was needed. A health study consists of
activities that use epidemiological principles to examine the occurrence of health
conditions, exposure to harmful substances, or both, by systematically collecting,
analyzing, and interpreting data (ATSDR 2006).

In response to committee inquiries about projects completed since 1990,
ATSDR listed the following Health studies:

• Hanford CAPI locating—completed March 1998.
• Hanford Mortality—completed August 1997; Final Report dated Novem-

ber 2000; International Journal of Hygiene and Environmental Health article dated
2001. Tatham, L.M., F.J. Bove, W.E. Kaye, and R.F. Spengler. 2002. Population
exposures to I-131 releases from Hanford Nuclear Reservation and preterm birth,
infant mortality, and fetal deaths. Int J Hyg Environ Health 205:41-48.

• Hanford Area School Follow-Up—Locating persons born in Adams,
Benton ,and Franklin Counties between the years 1940 and 1951. Completed July
1998.

• Hanford Medical Monitoring—name was changed to Hanford Commu-
nity Health Project (HCHP). The HCHP was completed September 2005. A
journal article is currently being edited. See http://www.atsdr.cdc.gov/hanford/
healthcare/.

• Hanford Cohort—Final Report is being edited; journal article should be
complete by July 2006.

• Hazardous Waste Workers—completed. Reports dated February 2000 and
July 2002 Not site-specific.

• Fernald—University of Cincinnati—Final Report dated August 2001.

Copyright © National Academy of Sciences. All rights reserved.

Review of the Worker and Public Health Activities Program Administered by the Department of Energy and the Department of Health and Human Services 
http://www.nap.edu/catalog/11805.html

http://www.nap.edu/catalog/11805.html


106 REVIEW OF WORKER  AND PUBLIC HEALTH ACTIVITIES PROGRAMS

The committee reviewed a health study conducted at one of the three com-
mittee-selected sites: the Hanford Infant Mortality and Fetal Death Analysis
(Tatham et al. 2002). The study met the criteria of being a study at one of the
three sites represented in the committee’s selection strategy and was published in
sufficient detail for committee evaluation.

A preliminary, unpublished investigation of infant, neonatal, and fetal death
rates in eastern Washington State found an increased rate of infant mortality in
1945 for counties exposed to “high” levels of iodine-131 (I-131) released from
the Hanford facility compared to counties with “low” exposure. Populations
living near the Hanford facility are known to have been exposed to I-131, with
the highest releases occurring between December 1944 and December 1947.

A subsequently published ATSDR health study (Tatham et al. 2002)
was conducted to investigate the earlier finding of increased infant mortal-
ity. Estimates of I-131 dose levels at maternal residential address, defined
by zip code, for an eight-county area surrounding the Hanford facility at the
time of birth in 1945 and 1946 were assessed for possible associations with
infant mortality, fetal death, and preterm birth. In addition, trends and causes
of death between 1940 and 1952 were examined. The analysis included
72,154 births, 1,957 infant deaths, and 1,045 fetal deaths over the 13-year
study period, and each birth and death record was assigned to one of four
exposure groupings. This study found an increased risk of preterm birth in
women who lived in counties that had relatively high estimated I-131 expo-
sure in 1945 (OR = 1.6; 95% CI = 1.0-2.6).4  The association was stronger
when the exposure occurred during the latter part of the pregnancy (OR =
1.9; 95% CI = 1.2-3.0). Infant mortality rates for areas further from the
facility were higher than those for areas closest to the facility for most of
the 13-year period, with the exception of 1945 and 1946 (high-exposure
years). The report concludes that “I-131 exposure may be associated with
preterm birth.” Furthermore, a modest increase in infant mortality was ob-
served, supporting findings from the earlier investigation in 14 counties.
Finally, the report concludes that further research on more contemporary
populations may be warranted.

There is limited information in the literature on I-131 exposure and preg-
nancy outcomes, and this study has the potential to provide valuable information.
A major strength of the study is the nearly complete ascertainment of outcome
data (i.e., births and deaths). However, there are a number of study limitations
including possible misclassification of exposure as a result of uncertainties in the
dose estimates that were derived from the Hanford Environmental Dose Recon-

4OR = odds ratio. The odds of being exposed among diseased persons divided by the odds of
being exposed among non-diseased persons. CI = confidence interval; an interval estimate of an
unknown parameter, such as a risk.
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struction Project (see Chapter 4); change in residence during the pregnancy;
inadequate control of potential confounders (e.g., body mass index, mother’s
education); and the use of multiple comparisons.

General Evaluation

ATSDR’s use of health studies when PHAs or other initial indicators suggest
that a health hazard may exist is a logical transition to the use of standard epide-
miological techniques to quantitatively evaluate potential hazards. The use of
such studies also provides a bridge between the methodologies used by ATSDR
and those used by NIOSH. The committee encourages the use of epidemiological
methods, such as in study design and analytical approaches, similar to those
employed by NIOSH while recognizing that the exposures of communities sur-
rounding DOE sites (the ATSDR focus) must be estimated, while exposures of
workers at the sites (the population studied by NIOSH) can sometimes be deter-
mined by radiation external and internal personal dosimetry measurements.

ATSDR TOXICOLOGY PROFILES

ATSDR also produces toxicological profiles of chemicals or radiological
substances. The criteria for selecting toxicological profiles for development were
published in the Federal Register in 1993 (58 FR 27286-27287, May 7, 1993).
This publication also describes the approach that ATSDR uses to develop or
update profiles.

Between August and December 1996, ATSDR developed and finalized a list
of the top 12 radioactive substances at DOE sites with input from DOE. ATSDR
identified seven radiation ToxProfilesTM as being funded or partially funded by
DOE. These profiles included six radiological substances that one might expect
would be present at some DOE sites and one profile of ionizing radiation itself.
Americium, cesium, cobalt, iodine, strontium, and ionizing radiation profiles
were funded by DOE.  The uranium profile was developed using CERCLA funds
but updated in FY 1999 using DOE funding.

In general, the toxicological profiles address community needs and concerns.
Many of the profiles have a “Quick Reference for Health Care Providers” section
immediately following the preface and preceding the table of contents. This
section is intended to attract the attention of health care providers and to guide
them to selected chapters and sections of the report that should be of interest and
value to the health care professional. In addition, contact and referral information
is provided for use by health care professionals.

Chapter 1 of the reviewed toxicology profiles is a public health statement.
This chapter is written in such a way as to be of value to the lay reader. Using the
cesium toxicology profile as an example, headings include “What is Cesium?”
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“How Might I Be Exposed to Cesium?” “How Can Cesium Affect My Health?”
(ATSDR 2004b).

Chapter 2, which discusses relevance to public health, is also written for the
lay reader and “evaluates, interprets, and assesses the significance of toxicity data
to human health” (in the case of the Ionizing Radiation Toxicological Profile,
Chapter 2 departs from this structure and is about the “principles of ionizing
radiation”) (ATSDR 1999).

Chapter 3, on health effects, is more technical, and specific health effects are
reported by type of health effect, route of exposure, and length of exposure; both
human and animal studies are reported when available. Toxicological profiles
undergo internal and external review and are made available for public comment
prior to completion.

General Evaluation

The committee concludes that the seven DOE-funded ATSDR radiation toxi-
cological profiles are relevant to DOE’s mission and provide in-depth evalua-
tions of the characteristics of the radiological material profiled. The profiles of
specific radiological substances, in general, provide an overview of the knowl-
edge base on the potential radiological hazards present at some DOE sites. The
profile on the toxicology of ionizing radiation in general, a potential hazard at
many DOE sites, is a useful supplement to many reports on this subject, such as
the National Research Council’s BEIR series and the United Nations Scientific
Committee on the Effects of Atomic Radiation series, and International Agency
for Research on Cancer publications 75 and 78. Extensive information is pre-
sented in the technical chapters from the biological and epidemiological litera-
ture. The physics and dosimetry nomenclature are described thoroughly.

The format of the first two chapters is designed to be understandable by both
the public and health care providers in communities surrounding the sites, and the
committee considers this to be of value to DOE and the public. The committee
includes more detail on the origin and intent of toxicological profiles (ATSDR
2006) in Annex 3B.

OTHER ATSDR PRODUCTS

For a tabulation of the range of ATSDR products see Table 3-1. General
descriptions of selected additional products are provided below.

Medical Surveillance

CERCLA mandates, when appropriate, the testing of exposed individuals,
epidemiological studies, periodic survey and screening programs, or other assis-
tance to determine relationships between exposure to toxic substances and ill-
ness. In addition to the PHA and health studies already mentioned, ATSDR also
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provides health consultations (HCs). HCs are very focused and generally only
one specific question. Requests for consultations come from DOE, EPA, state
agencies, or impacted communities. Consultations can address exposure issues as
they arise after PHAs are completed. Examples include Paducah, Kentucky—
consult on nickel and metal exposures from historic smelter operations;
Maywood, New Jersey—consult on each residential property for elevated lead
levels; W.R. Grace/Wayne, New Jersey—soil in children’s’ sand boxes. ATSDR
consultations can also address questions for non-NPL sites: Alba Craft Lab, Ohio
(Formerly Utilized Sites Remedial Action Program [FUSRAP])—residential soil
cleanup levels; Cape Thompson, Alaska (FUSRAP)—cancer incidence rates;
West Valley Demonstration Project, New York—reviewed Environmental Im-
pact Statement at request of local tribe; Lawrence-Berkeley, California—con-
firmed and concurred with overall tritium risk assessment done by DOE (ATSDR
2006).

Exposure Investigations

In exposure investigations, biological samples such as blood or urine are
assessed to see whether exposure to a particular hazardous material can be estab-
lished. As an example, ATSDR has conducted an exposure investigation at Oak
Ridge, one of the three committee-selected sites, assessing levels of PCBs and
mercury in blood. In 1997, ATSDR screened more than 500 persons and obtained
blood samples from 116 persons who were consuming fish from Watts Bar Res-
ervoir. Of the 116 persons, 5 (4 percent) tested had PCB levels greater than 20 µg/
L, which is considered elevated. In addition, one participant had a total blood
mercury level greater than 10 µg/L, which is also considered elevated (ATSDR
2006).

Exposure and Disease Registries

CERCLA mandates that ATSDR, in cooperation with the states, establish
and maintain a national registry of serious diseases and illnesses and a national
registry of persons exposed to toxic substances.

As an example, ATSDR maintains the National Exposure Registry (NER),
which is a long-term effort that meets the need for collecting information con-
cerning the potential impact of hazardous substances on human health. The regis-
try is a listing of persons exposed to hazardous substances. It contains sub-
registries for specific substances. There are currently four active
subregistries—TCE, trichloroethane, benzene, and dioxin. This exposure registry
could be expanded to include other substances, One purpose of the NER is to help
scientists understand how long-term exposure to hazardous substances may af-
fect human health. Another purpose of the registry is to have a mechanism through
which participants can be notified of the results of research related to their expo-
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sure. The registry program carries out its mandate by creating a large database of
similarly exposed persons. This database is used to facilitate epidemiological
research in ascertaining any adverse health effects of persons exposed to low
levels of chemicals over a long period. All data collected are confidential. Names
and addresses are protected under the Privacy Act and are not released without
written permission of the registrant.”5

Health Education and Promotion

CERCLA mandates that ATSDR assemble, develop as necessary, and distrib-
ute appropriate educational materials on medical surveillance, screening, and meth-
ods of diagnosis and treatment of injury or disease related to exposure to hazardous
substances through such means as the administrator of ATSDR deems appropriate.
The committee evaluates communication efforts in Chapter 5 of this report.

SUMMARY

ATSDR is the source of a number of products, some of which are funded or
partially funded by DOE, that have value for the program conducted under the
MOU and are generally of a high quality. The PHAs and toxicological profiles
are presented in such a way as to have potential value to the communities sur-
rounding DOE sites. Some of this utility has been compromised by the public’s
reaction to ATSDR’s use of a threshold for radiation effects in some of the PHAs.
In 1997, ATSDR began submitting DOE PHAs for peer review. The committee
supports the continued peer review of these documents in the future. An overview
of ATSDR’s DOE-funded activities suggests that research priorities and project
selection are appropriate, with the understanding that many of the priorities are
mandated by CERCLA

FINDINGS AND RECOMMENDATIONS

1. The PHAs are presented in such a way as to have potential value to the
communities surrounding DOE sites. Some of this utility has been compromised
by the public’s reaction to ATSDR’s use of a threshold for radiation effects. As a
result, the committee recommends the following:

In light of ATSDR’s mandate to adopt and apply conservative assumptions,
the committee recommends that ATSDR reevaluate its use of a radiation risk
threshold.

5See http://www.atsdr.cdc.gov/NER/index.html. Last accessed July 2006.
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2. ATSDR has completed 20 PHAs addressing 22 DOE sites on EPA’s NPL.
ATSDR is currently working on five remaining DOE sites, Hanford, Brookhaven,
Los Alamos, Savannah River, and Oak Ridge. The committee concludes that the
PHAs have potential value to the communities surrounding DOE sites and that
the PHAs at the five sites that have already been initiated should be completed.
As a result, the committee recommends the following:

DOE funding of ATSDR activities at the five DOE sites should continue.

ANNEX 3A CERCLA DIRECTIVE REGARDING
PUBLIC HEALTH ASSESSMENTS

SUBCHAPTER I—HAZARDOUS SUBSTANCES RELEASES, LIABIL-
ITY, COMPENSATION. . . .
9604. [CERCLA 104] Response authorities. . . .
(i) Agency for Toxic Substances and Disease Registry; establishment, func-
tions, etc. . . .
(6)
(A) The Administrator of ATSDR shall perform a health assessment for each
facility on the National Priorities List established under section 9605 of this title.
. . .
(F) For the purposes of this subsection and section 9611 (c)(4) of this title, the
term “health assessments” shall include preliminary assessments of the potential
risk to human health posed by individual sites and facilities, based on such factors
as the nature and extent of contamination, the existence of potential pathways of
human exposure (including ground- or surface-water contamination, air emis-
sions, and food chain contamination), the size and potential susceptibility of the
community within the likely pathways of exposure, the comparison of expected
human exposure levels to the short-term and long-term health effects associated
with identified hazardous substances and any available recommended exposure
or tolerance limits for such hazardous substances, and the comparison of existing
morbidity and mortality data on diseases that may be associated with the ob-
served levels of exposure. . . .

ANNEX 3B ATSDR DESCRIPTION OF TOXICOLOGICAL PROFILES

Information Provided to the Committee by ATSDR
Regarding Toxicological Profiles

• Provide an examination, summary, and interpretation of a hazardous sub-
stance to determine its human health impact. Profiles also include guidance val-
ues known as MRLs, which are defined as estimates of daily human exposure to
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a hazardous substance that are likely to be without appreciable risk of adverse,
non-cancer health effects. MRLs are used as screening levels by health assessors
to assist in decision making at hazardous waste sites.

• Succinctly characterize the toxicological and adverse health effects infor-
mation.

• Determine levels of exposure that present a significant risk to human
health.

• Identify research needed to fill data gaps.
• Undergo independent peer review.
• Make available for public comment.
• ATSDR’s approach to toxicological profiles was published in the Federal

Register on May 11, 1993.
• Toxicological profiles are developed pursuant to Section 104(i)(3) and (5)

of CERCLA for hazardous substances found at DOE waste sites. CERCLA di-
rects ATSDR to develop profiles on substances most commonly found at NPL
sites that pose a significant potential threat to human health, as determined by
ATSDR and EPA.

• Section 104(i)(5) of CERCLA, as amended, directs ATSDR (in consulta-
tion with EPA) to assess whether adequate information on the health effects of a
profiled substance is available.

• CERCLA directs ATSDR, in conjunction with EPA, to prepare a list, in
order of priority, of at least 100 hazardous substances that are most commonly
found at facilities on the NPL and, in their sole discretion, are determined to pose
the most significant potential threats to human health (52 FR 12866, April 17,
1987). The “Priority List of Hazardous Substances at Department of Energy
National Priorities List Sites and Support Document” was released as final in
November 1996 (61 FR 38451, July 24, 1996).
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4

Scientific Program Assessment: Dose
Reconstruction Projects Supported by the
National Center for Environmental Health

The focus of the research and public health activities under the Memoran-
dum of Understanding (MOU) is on health effects that may have resulted from
Department of Energy (DOE) operations, including development and production
of nuclear weapons and materials and other nuclear energy-related research and
development activities. Under the MOU, the National Center for Environmental
Health (NCEH) is responsible for conducting research related to ionizing radia-
tion in the environment. In this context, the Radiation Studies Branch of NCEH
has undertaken a series of studies to evaluate the historical exposures of members
of the public to contaminants released into the environment from nuclear weap-
ons facilities in the United States. These federally funded studies are referred to
as “dose reconstructions” and arose primarily from public concern about the
health risks associated with the facilities that had operated in a climate of secrecy
during World War II and the ensuing Cold War era. These studies have played an
important role in unveiling the details of those operations, quantifying the magni-
tude of exposures and doses to the surrounding populations, and assessing the
potential health impacts.

There had been earlier dose reconstruction efforts in the United States, in
particular to reconstruct the doses to members of the public in regions near the
Nevada Test Site (NTS) who were exposed to fallout from the atmospheric test-
ing of nuclear weapons (Anspaugh and Church 1986; Anspaugh et al. 1990). The
exposure dosimetry was developed under the DOE-funded Offsite Radiation Ex-
posure Review Project (ORERP) (Church et al. 1990). The NTS dose reconstruc-
tion effort was important for establishing a methodology to quantify individual
exposures. The NTS work was expanded into a more robust and flexible method-
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ology to estimate doses for a large number of individuals in a thyroid cohort study
and a leukemia case-control epidemiological study conducted at the University of
Utah for the National Cancer Institute (Lloyd et al. 1990a, 1990b). More recently,
the dosimetry system for the thyroid cohort study was restored and updated to
calculate doses in the 1980s (Simon et al. 2006).

When the Radiation Studies Branch of NCEH first became involved in dose
reconstruction studies after the signing of the MOU, it used the National Academy
of Sciences (NAS)-National Research Council (NRC) to provide scientific advice
on dose reconstructions and to help NCEH establish research priorities (NRC 1995).
The NAS-NRC organized a committee whose charge was the following:

• Review and comment on the design, methods, analysis, statistical reliabil-
ity, and scientific interpretation of dose reconstruction and related epidemiologi-
cal follow-up studies.

• Recommend ways to strengthen study protocols and analyses to enhance
the quality of these studies.

To accomplish its task, the 1995 NRC committee not only reviewed NCEH’s
dose reconstruction efforts at Fernald and Hanford, but also drew on the collec-
tive knowledge of 47 scientists from around the world with experience and exper-
tise relevant to reconstructing radiation exposures of human populations. The
scientists participated in a 3-day workshop in October 1993 and were asked to
assist the committee in identifying criteria to be considered when undertaking
radiation dose reconstruction studies, to examine the pitfalls encountered in pre-
vious studies, and to recommend areas of needed research. The committee’s
findings were reported to NCEH and published in a report (NRC 1995). NCEH
took account of this information as it initiated new dose reconstruction studies.

To a large extent, however, selection of the dose reconstruction studies arose
out of public concern and pressure. NCEH assumed responsibility for the Hanford
Environmental Dose Reconstruction (HEDR) Project following the signing of the
MOU. A dose reconstruction project at Fernald was mandated by Congress, a
study at Los Alamos was requested by the governor of New Mexico, and simi-
larly, a dose reconstruction at Idaho National Laboratory was requested by the
governor of Idaho. For selection of the remaining studies, NCEH stated that they
also relied on the early Advisory Committee for Energy-related Epidemiological
Research (ACERER)1  recommendations (see Chapter 1).

Table 4-1 provides an overview of the DOE sites at which NCEH has been
responsible for dose reconstruction activities. It is apparent from the table that the

1The Department of Health and Human Services (HHS) established ACERER in early 1992, with
its first meeting occurring in January 1993. ACERER continued to provide advice to the Secretary of
HHS regarding the OERP research agenda until 2000.
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NCEH effort did not address all of the major DOE facilities within the United
States. This is because some states entered into separate agreements with DOE.
For example, the State of Tennessee and DOE entered into the “Tennessee
Oversight Agreement,” which established a DOE funding source that allowed
the Tennessee Department of Health to undertake a two-phase research project
aimed at determining whether environmental pollutant releases from the Oak
Ridge Reservation created public health problems (ORHASP 1999). Similarly,
in June 1989, Colorado Governor Roy Romer and Secretary of Energy James
Watkins signed an agreement in principle that included DOE funding for the
Rocky Flats Toxicological Review and Dose Reconstruction Project. NCEH
provided technical support for both of these major dose reconstruction efforts.2

Dose reconstruction studies focus on estimating the doses or risks to indi-
viduals exposed to releases from a site. These doses may be calculated for repre-
sentative individuals or for specific individuals depending on the objectives of
the study. In either case, the goal is to develop a good estimate of the magnitude
of the releases that occurred and the doses received. In general, the studies focus
on individuals who lived in the vicinity of the site and downwind or downstream
of it. However, care is required during the early stages of the study not to rule out
exposure pathways that may have resulted in doses to individuals more distant
from the site.

Because direct measurements of individual exposures are rarely available,
computer models must be relied upon to calculate the environmental exposure
concentrations. This can range from taking historical measurements and applying
them to times and locations for which no data are available, to reconstructing the
quantities released (the source term) and the subsequent fate and transport of the
material in the environment. The environmental datasets compiled from histori-
cal measurement data are typically used either to calibrate or to test the computer
models employed in the dose reconstruction, recognizing that a dataset cannot be
used for both purposes.

Frequently, the largest releases and exposures have occurred decades earlier
than the time when the dose reconstruction is performed, with the end result that
the studies invariably require the source term to be reconstructed. The historical
records that must be relied upon inevitably contain gaps because the records are
incomplete, missing, or not sufficiently detailed. Furthermore, measurement de-
tection limits and biases have changed over time as sampling methods and proce-
dures, analytic instruments, and techniques have developed. This is most appar-
ent during the early years of operation of many of the sites when much of the
science was in its infancy. Consequently, there are always uncertainties associ-

2Information provided by C.W. Miller at November 4, 2005, presentation to the Worker Health
committee.

Copyright © National Academy of Sciences. All rights reserved.

Review of the Worker and Public Health Activities Program Administered by the Department of Energy and the Department of Health and Human Services 
http://www.nap.edu/catalog/11805.html

http://www.nap.edu/catalog/11805.html


SCIENTIFIC PROGRAM ASSESSMENT: DOSE RECONSTRUCTION PROJECTS 119

ated not only with the dose estimates but also with any environmental datasets to
which model predictions are compared, and these need to be quantified and used
in the epidemiological assessment of risk.

For any dose reconstruction, access to documents and data is central to the
success of the study. All documents containing relevant information must be
examined and the useful information extracted. If difficulties arise in the docu-
ment search and review for a dose reconstruction, it is in relation to classified
documents. This was a central issue that had to be addressed for the dose recon-
struction at Hanford, which was the first study of a DOE facility that was open to
the public. At that time, “most of the documents which described Hanford activi-
ties—tens of thousands of documents in all—were kept secret by virtue of a
classification process. Many documents were automatically classified as soon as
they were created” (Niles 1996).

It took time and persistence to establish the need to declassify relevant docu-
ments and to achieve a working process. The Technical Steering Panel (TSP)
chaired by Dr. John Till pioneered this effort, which was well under way by the
time the MOU was established in 1990 and NCEH assumed responsibility for the
dose reconstruction at Hanford. The experience at Hanford highlighted the im-
portance of historical documents to the dose reconstruction process, and in March
1990 Secretary of Energy James Watkins placed a moratorium on the destruction
of DOE and DOE contractor records useful for epidemiological or health studies
(DOE 2000).

To facilitate access to DOE facilities by researchers and investigators in-
volved in the dose reconstruction studies and other activities covered under the
MOU, DOE and HHS jointly prepared a handbook to be used as a reference guide
(DOE 2003). However, the decentralized, semiautonomous nature of administra-
tion of each DOE site has resulted in different levels of cooperation between the
sites with regard to document access—none more so than at Los Alamos National
Laboratory (LANL), which NCEH has found to be the most difficult to work with
of all DOE sites. The Los Alamos Historic Document Retrieval and Assessment
(LAHDRA 2006) report on the dose reconstruction efforts states: “Access to
classified documents at Los Alamos has been more difficult than LAHDRA team
members have experienced at any of the other DOE sites that have been subjects
of dose reconstruction investigations.”

NCEH and its contractors were denied or restricted access to classified
records or document repositories at Los Alamos. These issues continued for more
than 5 years before any solution was reached. Some of the difficulties resulted
from events unrelated to the dose reconstruction activities and certainly resulted
in unavoidable delays. For example, early in the project in May 2000 the towns of
Los Alamos and White Rock were evacuated because of the Cerro Grande Fire,
and the site was shut down for a number of weeks. Much later, in July 2004 there
was an extended shutdown of the site in response to a security incident that
involved hard drives missing from an X-Division vault. However, there remains
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the underlying impression that LANL has been unwilling to implement the de-
gree of openness necessary for a meaningful dose reconstruction even though the
procedures had been established at other DOE sites long before LAHDRA was
initiated. Furthermore, the Radiation Studies Branch appears to have allowed this
situation to persist for an extended period of time.

It is the committee’s understanding that when NCEH completes the
LAHDRA project it will no longer be involved in dose reconstructions at the
DOE sites. At this time the committee has not identified the need for further dose
reconstructions at the DOE sites, but in the event that any further dose reconstruc-
tions at DOE sites are required, NCEH, or some other agency independent of
DOE, should manage and direct the studies to maintain the independence of the
dose reconstruction effort.

The committee concludes that it is important for the findings of the dose
reconstruction studies to be readily accessible to all interested parties, not just at
the time of the studies but long after their completion. NCEH has made dose
reconstruction project findings available on-line via the Radiation Studies Branch
web site.3  For some of the studies, all of the project reports are made available
(e.g., the Savannah River Site [SRS], Idaho National Laboratory [INL]); for
others, only the final summary reports are provided (e.g., Hanford). In some
cases, there are links to the studies from the individual DOE facility’s web site.
This is sensible since a person seeking information about historical releases from
a DOE facility and their potential health effects on the surrounding communities
would not necessarily know which organizations would be responsible for study-
ing those releases and effects. The publication of dose reconstruction study find-
ings in the open literature appears to depend on the initiative of the contractors
who performed the research. NCEH does not appear to have a consistent policy in
this regard, which is probably appropriate given the different ways in which
contractors are utilized by NCEH to address a dose reconstruction study and the
fact that the findings may not always warrant publication.

Time did not permit the committee to evaluate all of the dose reconstruction
studies conducted by the Radiation Studies Branch of NCEH in detail. Instead,
the committee focused on three committee-selected DOE sites. NCEH conducted
dose reconstruction activities at two of these: Hanford, Washington, and Los
Alamos, New Mexico. As explained previously, NCEH did not undertake a dose
reconstruction at Oak Ridge. Hanford and LANL represent the two ends of the
spectrum of dose reconstruction efforts by NCEH under the MOU. More specifi-
cally, at Hanford there was a comprehensive evaluation of historical releases of
radionuclides to the environment from operations at the Hanford facility, and
doses to representative individuals in the surrounding populations were calcu-
lated. The results for iodine-131 (I-131), the principal radioactive material of

3See http://www.cdc.gov/nceh/radiation/. Last accessed August 2006.
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interest, were subsequently used in the Hanford Thyroid Disease Study (HTDS),
a major epidemiological study that did not fall under the MOU. In contrast, at Los
Alamos the dose reconstruction efforts are still at the initial, information gather-
ing phase. The committee bases its review of the NCEH work upon both its
expert judgment of the quality of the work and, for Hanford, a number of reports
(NRC 1994, 1995, 1999, 2001, 2002) from previous NRC expert panels that
provided ongoing reviews of portions of the HEDR Project, including the dosim-
etry system ultimately used in the HTDS.

HANFORD ENVIRONMENTAL DOSE RECONSTRUCTION PROJECT

The facility at Hanford, Washington, was designed to create plutonium for
nuclear weapons. Operation of the first two plutonium production reactors began in
December 1944. A total of nine nuclear production reactors operated at Hanford
and were located near the Columbia River. Fuel fabrication facilities were built to
prepare uranium fuel for the reactors, and chemical separation plants separated the
plutonium from uranium and from fission products created during irradiation in the
reactor (TSP 1994). The Hanford facility produced plutonium from 1944 to 1990.

The dose reconstruction study of the Hanford facility was a multiyear project
to determine how much radioactive material was released from the Hanford site,
how that material may have reached and exposed people, and most importantly,
what radiation doses people may have received (TSP 1994). The study began in
1988 prior to the signing of the MOU and was conducted by scientists at Battelle,
Pacific Northwest Laboratory (PNNL), a contractor at the Hanford site. A TSP
composed of independent scientists and members of the public was created to
oversee and direct the HEDR Project. Following the signing of the 1990 MOU,
the Centers for Disease Control and Prevention (CDC) assumed responsibility for
the HEDR Project.

The HEDR Project provided the dose calculation methodology that was used
in a parallel project, the HTDS, that did not fall under the MOU. The HTDS was
a congressionally mandated study funded by NCEH and carried out by the Se-
attle-based Fred Hutchinson Cancer Research Center. The HTDS also began in
1988 and took 9 years to complete.

In Phase I of the dose reconstruction study, the methods for reconstructing
the radiation doses to people who lived in the 10 Oregon and Washington coun-
ties closest to Hanford were developed and tested. This phase was completed in
1990 (TSP 1990). The major research phase of the dose reconstruction project
was completed in 1994, with the conclusion of the Battelle contract and the
publication of reports containing estimated radiation doses to reference individu-
als (typical individuals) from the air and Columbia River pathways (Niles 1996),
although follow-up activities that had been identified by the TSP continued for a
number of years. These follow-up activities are described later.

The principal radioactive material of interest released to the air was I-131
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(TSP 1994). Detailed I-131 dose calculations were prepared for the years of
maximum release (1944-1951). The largest doses were calculated for a hypo-
thetical child who drank milk produced by a backyard cow that was fed fresh
pasture supplemented by alfalfa and grain. The median cumulative thyroid dose
for such a child at Ringold, the maximally exposed location, was about 2.35 Gy
(235 rad) (with a dose range from 0.54 to 8.70 Gy [54 to 870 rad]) (TSP 1994).

River water was used to cool the reactors and resulted in releases of radionu-
clides to the Columbia River. Detailed dose calculations were prepared for the
period of largest releases (1950-1971), and ingestion of resident fish was identi-
fied as the most significant exposure pathway. The median cumulative effective
dose equivalent for the maximally exposed person at Richland, Washington, for
all years (1944-1992) was estimated to be about 15 mSv (1.5 rem) with the 10-
year period 1956-1965 accounting for most of this cumulative dose (TSP 1994).

Previous NRC Reviews of the HEDR Project

The Radiation Studies Branch of NCEH used the NRC to provide an inde-
pendent technical review of portions of the HEDR study. The review was consid-
ered important by NCEH in light of considerable public concern regarding the
historical releases. Furthermore, NCEH hoped that the evaluation of the Hanford
site might serve as a model for studies planned by NCEH at other sites. However,
the NRC review was not the sole source of independent technical review for the
HEDR Project. The TSP provided independent guidance to the project, and TSP
activities were conducted in an open public forum. All reports were available in
draft form for public review and comment, and many of the technical reports
received scientific peer review. Typically, PNNL also organized its own scien-
tific peer review of technical reports prior to any subsequent reviews arranged by
the TSP. A brief overview of the different reviews performed by the NRC is
provided below.

NCEH first asked the NRC to review four of the early HEDR reports that
provided data and procedures for determining the annual and cumulative releases
of I-131 (Heeb 1992), techniques for modeling environmental movement of ra-
dionuclides (Shipler and Napier 1992), and parameters for calculating doses
(Snyder et al. 1992). The NRC issued a favorable review of these four documents
and found the modeling approach to be conventional and sound (NRC 1994).

The NRC was later asked by NCEH to critically review draft versions of two
HEDR summary reports (Farris et al. 1994a, 1994b). One documented the meth-
ods used to estimate doses received by representative individuals who were ex-
posed, directly or indirectly, to I-131 released to the air; the other documented the
methods used to estimate doses received by representative individuals who were
exposed, directly or indirectly, to radionuclides released to the Columbia River.
The committee published its review of the two draft reports the following year
(NRC 1995). It commended the authors for producing reports that were signifi-
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cantly improved over those the committee had reviewed earlier for the feasibility
study, but it also indicated some concerns. The review offered a number of
recommendations for improving the reports, and specific comments were pre-
sented in an appendix. After the dose estimates had been made for the HEDR
Project, NCEH initiated a number of studies to address some remaining issues
that had been identified by the TSP or that emerged following publication of the
project findings. Those studies are described below.

In 1997, NCEH asked the NRC to address a number of specific issues related
to the validation of the HEDR atmospheric I-131 pathway models. A central issue
was the discrepancy between sagebrush vegetation measurements and concentra-
tions predicted by the HEDR model. The task required the NRC to review compo-
nents of the HEDR Project that had not previously been examined in any detail. The
NRC issued a letter report concluding that the HEDR model was structurally sound,
but there had been errors in the HEDR estimation of I-131 concentrations in pasture
grass that needed to be formally documented (NRC 1999).

The HEDR Project focused on I-131 doses to members of the public located
off-site. The doses to persons who worked or lived on-site, such as military
personnel stationed on the reservation and construction workers present after the
first reactors and processing plants became operational, were not addressed. Of
potential concern was the exposure of on-site workers to short-lived radionu-
clides, and the exposure to episodic releases of large radioactive particles in the
late 1940s and early 1950s. Radiological Assessments Corporation (RAC)4  was
contracted by NCEH to develop a computer program to estimate “worst-case”
doses to people living or working near the production facilities from radioactive
particles and short-lived radionuclides. NCEH subsequently asked the NRC to
review the draft report prepared by RAC. The NRC issued a letter report of its
findings (NRC 2001). RAC’s final report to NCEH (Voillequé et al. 2002) took
into account the comments of the NRC.

Hoffman et al. (1997), under contract to ATSDR, reviewed the HEDR Project
dose estimates for radionuclides released to the Columbia River and suggested
that I-131, cobalt-60 (Co-60), and strontium-90 (Sr-90) should have been in-
cluded in the HEDR dose calculations and in the Hanford Individual Dose As-
sessment (IDA) process.5  This question was evaluated by RAC under contract to
NCEH. NCEH asked the 2002 NRC committee to review the draft report pre-
pared by RAC on this topic. The 2002 NRC committee issued a letter report with
its review (NRC 2002). The review found the methodology that RAC developed

4RAC later changed its name to Risk Assessment Corporation. RAC is a consulting group led by
John Till. Dr. Till was also the chair of the HEDR technical panel.

5NCEH sponsored a Cooperative Agreement with the Washington Department of Health to de-
velop and administer the Hanford IDA Project to allow individuals exposed to Hanford radiation
releases to estimate their individual radiation doses. This project was a service, not a study.
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to be adequate but identified a number of inconsistencies between input data used
by RAC as compared to that documented in HEDR, and the review recommended
that the inconsistencies be corrected. The inconsistencies were corrected and the
results presented in the final report (Grogan et al. 2002),6  taking into account the
2002 NRC committee’s review. Grogan et al. (2002) did not conclude that HEDR
Project dose calculations were warranted for I-131 or Sr-90. The risks calculated
for Co-60 accounted for a small fraction (1 to 2 percent) of the total risk from the
river pathway scenarios that were evaluated. RAC recommended development of
improved release estimates for Co-60 before attempting any further dose calcula-
tions. NCEH did not believe the study results indicated the need for any further
analysis of this topic.

As stated previously, NCEH did not engage the NRC to review the entire
HEDR Project. Instead, NCEH identified specific components for the committee
to review as the project progressed. NCEH’s approach of assigning isolated
portions of a project that lasted more than a decade for NRC review concerned
the TSP. Following the earliest reviews, the TSP noted that some of the review
conclusions implied that important work was not being done, when in many
cases, these concerns were addressed in other reports that were not included in
the review (Niles 1996). Furthermore, the NRC reviews were critical of the
direction of some of the work and the level of effort invested in the river pathway,
for example. TSP Chair Mary Lou Blazek disagreed with the conclusion, stating:
“Given Hanford’s past operating history, and the huge amounts of radioactive
material that we know went into the Columbia River, we had an obligation to
those people who lived along the river to thoroughly evaluate the dose they may
have received from Hanford releases to the river. I believe the work we have done
fulfills that obligation” (Niles 1996).

It is not unusual to find instances in which resources are allocated to an issue
that is relatively insignificant from a scientific perspective in terms of dose or
risk. The dose reconstruction studies were initiated in response to public concern;
although some issues may have a low priority based on scientific analysis, they
can be important for establishing the credibility of the project.

LOS ALAMOS DOSE RECONSTRUCTION PROJECT

Los Alamos Laboratory began in 1943 as Project Y of the Manhattan Project
with the mission of developing the world’s first nuclear weapon. This was
achieved in August 1945. The laboratory continues to operate, and its mission has
expanded from nuclear weapons development and testing, to stockpile steward-

6Helen A. Grogan is a member of the current review committee and was a subcontractor to RAC
on some NCEH studies (see committee biographies). The present committee did not evaluate Dr.
Grogan’s work but reports an evaluation done by a previous NRC committee (NRC 2002).
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ship, nuclear reactor and accelerator research, high-explosives and ordinance
development and testing, waste disposal and incineration, and other chemical,
biological, and energy-related studies. Currently, LANL’s mission is described
as national security.

LANL is the DOE facility at which NCEH has begun many dose reconstruc-
tion activities. A 3-year study to review historical documents about off-site re-
leases from LANL operations and to establish a publicly available database of
relevant documents began in early 1999. The LAHDRA was performed under
contract to NCEH by ENSR International, ChemRisk, Inc., and Shonka Research
Associates, Inc. NCEH extended the contract to 5 years because the task took
longer than anticipated. The interim project report issued in July 2004 (LAHDRA
2004) stated the following:

While millions of documents have been reviewed at Los Alamos, the informa-
tion gathering is not complete. For various reasons that are discussed in this
report, document review at Los Alamos has taken significantly longer than
expected. There are now known to be significantly more documents at LANL
than was originally estimated, and the processes for access to classified docu-
ments and for public release of relevant documents have been more complicat-
ed and time consuming than was expected . . . CDC will evaluate whether to
competitively procure another contract to continue towards completion of infor-
mation gathering and assessment at Los Alamos.

NCEH chose to continue the study, awarding a second 5-year contract in
September 2004. Document review did not start until February 2005 because
LANL was shut down following a number of security incidents. The work was
performed by a team led by ChemRisk, Inc., and including Shonka Research
Associates, Inc.; ENSR International; and Advanced Technologies and Laborato-
ries International, Inc. The most recent interim report (LAHDRA 2006) issued
nearly 7 years after the project started states: “The CDC project at Los Alamos is
in the initial information-gathering phase. The process of information gathering
and assessment is partially complete.”

The interim report (LAHDRA 2006) provides a summary of the information
that has been obtained by the LAHDRA project team regarding

• Historical operations at Los Alamos,
• The materials that were used,
• The materials that were likely released off-site,
• Development of residential areas in Los Alamos, and
• The relative importance of identified releases in terms of potential health

risks.

The report also states: “Based on the project’s findings, CDC will work with
stakeholders to determine if more detailed assessments of past releases are war-
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ranted, they might be in the form of screening level evaluations, or could progress
to detailed dose reconstructions for those releases of highest priority.”

The dose reconstruction effort at Los Alamos has progressed extremely
slowly compared to any of the other DOE facilities where dose reconstruction
studies have been conducted. Although some of the delays have resulted from
circumstances beyond the control of NCEH, the length of time required to date
suggests a lack of commitment on the part of LANL/DOE toward the dose recon-
struction effort and an inability on the part of NCEH to find timely solutions. This
extended delay undermines the credibility of the dose reconstruction process.

CONTRIBUTIONS TO DOE

For many of the DOE facilities, NCEH conducted dose reconstruction stud-
ies of historical exposures of the public independent of DOE. NCEH has estab-
lished a scientifically sound public record of the operations of these facilities and
the magnitude of the doses received by members of the surrounding communi-
ties. This independent and scientifically sound analysis benefits DOE by provid-
ing credible dose estimates to the public.

SUMMARY

1. At the request of NCEH, the NRC identified and documented (NRC 1995)
the different components and steps that comprise a high-quality, credible dose
reconstruction. NCEH used this information to help design and conduct subse-
quent dose reconstruction activities.

2. Every DOE facility is different, in terms of the materials and quantities
released to the environment, the time periods of releases, exposure pathways,
demographics, and degree of public concern. This necessarily impacts the appro-
priate design of a dose reconstruction.

3. The NCEH program has provided valuable data to the communities sur-
rounding DOE facilities in particular, and to the public in general, about the
historic operations of those facilities, the environmental impacts, and the doses or
health risks of individuals exposed to releases from the site.

FINDINGS AND RECOMMENDATIONS

1. The LAHDRA project at Los Alamos is the sole remaining dose recon-
struction activity of NCEH and the public would benefit from the information
derived from this activity. The initial data-gathering phase of the LAHDRA
project is taking an inordinate length of time compared to similar stages at other
DOE facilities. Therefore the committee recommends that:

NCEH complete this project as expeditiously as possible and provide as
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much evaluation of the compiled data as feasible to inform the public re-
garding historical doses and risks.

2. The NCEH program has conducted dose reconstruction studies that are
independent of DOE. These studies have provided valuable data to the communi-
ties surrounding DOE facilities in particular, and to the public in general, about
the historic operations of those facilities, the environmental impacts, and the
doses or health risks of individuals exposed to releases from the site. Therefore,
the committee recommends that:

NCEH continue to make the findings of its dose reconstruction studies avail-
able to the public on-line, ideally including a direct link to the study results
from the facility’s web site.

In the event that any further dose reconstructions at DOE sites are required,
the committee recommends that NCEH or some other agency independent
of DOE should manage and direct the studies and the funding for the studies should
be provided by DOE.
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5

Evaluating the Department of Health and
Human Services Dissemination and

Communication Efforts

INTRODUCTION

The committee’s charge included evaluating the Department of Health and
Human Services’ (HHS’s) efforts to disseminate the research findings emerging
from projects it undertook under its Memorandum of Understanding (MOU) with
the Department of Energy (DOE) to affected workers and communities. For the
purposes of this report and consistent with its statement of task, the committee
drew a distinction between dissemination and communication in the programs of
HHS and DOE in pursuit of each objective. This distinction is grounded both in
formal definition and in practice. Dissemination is a one-way process—to send
information out widely, to publicize or broadcast information. This term was
used specifically in the charge to the committee. However, the committee judged
that to truly evaluate public understanding of health effects, as described in the
MOU, it also had to look closely at the communication efforts of HHS agencies.
Communication implies a two-way process—an interchange of knowledge,
thoughts, and opinions or—as one dictionary puts it—communication is a back-
and-forth process (Webster’s Third New International Dictionary 2003).

In keeping with its charge, the committee’s findings and recommendations
are directed primarily at HHS activities.  As noted earlier, the committee func-
tioned under the public policy decision, reflected in the MOU, that to facilitate
public understanding and acceptance of scientific findings related to health ef-
fects of hazardous exposures, responsibilities for operations and monitoring
should be separated between two federal agencies, with DOE administering the
nation’s nuclear activities and HHS monitoring, measuring, disseminating, and
communicating information about worker and community health and safety is-
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sues. In describing the events shaping the MOU, this report necessarily addresses
previous concerns expressed about DOE’s management of these facilities and its
actions in communicating the safety and health effects of radiation releases. This
report however is not an assessment of DOE’s activities. The committee’s ap-
proach to this evaluation was shaped by a number of considerations, particularly
the multiple and diverse ways in which individuals and communities process
scientific information related to complex, often adversarial, scientific and techno-
logical issues.

COMMUNICATING ABOUT RADIATION RISKS

Communicating effectively about risks such as radiation health effects at
DOE facilities to workers and concerned citizens is difficult for a number of
reasons. First is the level of public fear about radiation from these sites. Al-
though there is no uniform and consistent perception of radiation risk, research
on the general public’s attitudes in the United States, Sweden, and Canada has
shown that “public perception and acceptance is determined by the context in
which radiation is used” (Slovic 2000). This means that although most people
do not fear medical or dental X-rays because of the positive health value of
these technologies, they do fear the radiation associated with nuclear weapons,
nuclear power, and nuclear waste. Research using risk perception analysis in
which different factors reflect how lay persons evaluate health and environ-
mental risks on a number of characteristics has found that nuclear power and
nuclear waste were rated as extreme in two dimensions: “dreaded” and “un-
known” risks (Slovic 1987). Dreaded risks are catastrophic, deadly, and uncon-
trollable. Unknown risks are poorly understood, are unknown to those exposed,
and have delayed effects. “Validation of these psychometric studies occurred
when survey respondents were asked for word associations to a high-level
radioactive waste repository. The resulting images were overwhelmingly nega-
tive, dominated by thoughts of death, destruction, pain, suffering and environ-
mental damage” (Slovic et al. 1991).

Another finding from this research is that in every context of use, with the
exception of nuclear weapons, public perceptions of radiation risk differ from the
assessments of the majority of technical experts. In most instances, members of
the public see far greater risks associated with a radiation technology than do
experts (Slovic 2000). This disconnect between what the public and experts see
as risks may lead experts to make little effort to understand what drives public
fears and to dismiss these fears as trivial or “irrational.” A consequence of this
disconnect is that communication efforts are frequently one-sided or unidirec-
tional, reflecting the perspective of experts who want to communicate specific
messages to the public rather than the view of what the public wants to know.

The second reason why communicating about radiation risks at DOE facili-
ties is difficult is the complex documented history of secrecy at these sites (PSR
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1992; Ackland 2002; Schneider 1988; NRC 1990). There is a history of hidden
intentional and unintentional radiation releases potentially exposing both work-
ers and citizens, producing serious public concerns about the motives and perfor-
mance of DOE and its contractors and resulting in a loss of public trust and
confidence in federal agency operations of these facilities. This loss of trust and
confidence undermines acceptance since public confidence in information and in
how well managers understand and control hazards and how trustworthy they are
in fulfilling their protective duties is needed (Flynn et al. 2001). Again, the events
leading to having three HHS agencies replace DOE as the performer of research
on health effects and becoming the lead agencies in conducting research and
communicating research findings and operations at DOE facilities were attempts
to restore public confidence and trust in the operations of the federal government.

However, restoring or even establishing public trust is not easy. Trust in risk
management assessments is difficult to achieve and maintain. It is usually created
slowly but can be destroyed very quickly even by a single mistake. Once trust is
lost, it may take a long time—if ever—to rebuild to its former state. “The fact that
trust is easier to destroy than to create reflects certain fundamental mechanisms
of human psychology that Slovic called the ‘asymmetry principle’” (Slovic 1993).
According to this principle, when it comes to winning trust, the playing field is
tilted toward distrust for several reasons. “First, negative (trust-destroying) events
are more visible or noticeable than positive (trust-building) events.  Negative
events often take the form of specific, well-defined incidents such as accidents,
lies, discoveries or errors or other mismanagement.  Positive events, while some-
times visible, more often are fuzzy or indistinct.  Second, negative events have
much greater weight on people’s opinions than do positive events. Finally, sources
of bad news tend to be seen as more credible than sources of good news by both
people and the mass media” (Slovic 1993, cited in Kunreuther and Slovic 2001,
p. 342).

A third reason why communicating about radiation risks at DOE sites is
difficult is the complexity of the technical language and concepts. Radiation
terms are foreign to most lay people and even seem contradictory at times (Fried-
man 1981; Friedman et al. 1987). In addition, when discussing possible radiation
health effects, adding to the mix of rems, rads, and alpha or beta particles in
radiation terminology is the language of epidemiology with its discussions of
cohorts, case-control studies, and statistical power. Even well-intended glossaries
often cannot help effectively translate this complex information or help lay people
comprehend the concepts involved. More often than not, more can be accom-
plished in conveying such highly complex information in face-to-face situations
where members of the public have the opportunity to ask questions about things
they do not understand. This, however, can be a time-consuming and costly task
and requires a special set of communication skills as well as specialized technical
knowledge (NRC 1989).
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Special Risk Communication Challenges for Federal Agencies

There are challenges beyond radiation risk and language that also have to be
considered when trying to evaluate HHS dissemination and communication pro-
grams for DOE facilities. A fundamental conundrum for federal science agencies
dealing with environmental risk controversies is that scientific and technical
information alone seldom serves to resolve issues. The best-intentioned and most
effectively considered and implemented communications programs encounter at
least two major hurdles. First, environmental controversies are typically amal-
gams of scientific, political, economic, sociological, and ethical considerations.
Second, provision of the “best” possible scientific and medical information may
serve to lessen disagreement or forge consensus about “technical” aspects of the
issue, but even if these goals are achieved, other dimensions of the issue may
remain (Johnson 1999, as cited in Tuler et al. 2005).

More immediately germane to the challenges confronted by HHS agencies
and DOE in organizing communication programs is that members of a commu-
nity can have varying preferences about how they want such programs to be
conducted and different criteria for determining the effectiveness or success of
such programs. For example, a study of the attitudes and preferences of stake-
holders living in the environs of Lawrence Livermore National Laboratory in
Livermore, California, discerned five different and, in some cases, competing
perspectives (Tuler et al. 2005):

1. Evidence-driven process with good communication to the lay public. “This
perspective describes a process that is about making recommendations based on
a good understanding of the evidence about the nature of the problem and to
effectively communicate with the community. In this perspective, the definition
of the right problem should be locally determined.”

2. Efficiency and focus in a science-driven process. This perspective empha-
sizes “addressing the key problem in an efficient and well-run process. . . . The
quality of information is important to those holding this perspective. The best
available science should be used for analysis. Data must be evaluated to assess
their quality for making public health determinations. Thus, it is important to
identify weaknesses and gaps. At the same time, there was no support for explor-
ing uncertainties in the data; doing so can lead the process astray.”

3. Meeting the needs of the community through accessibility and informa-
tion sharing. This perspective places the concerns and needs of local people at the
center while the needs and wishes of the responsible agencies are peripheral. It
emphasizes generating and sharing information with the community. It places the
highest value on tapping the knowledge of the community, ensuring that partici-
pants have equal access to information and that uncertainties are acknowledged
and explored.

4. Ensuring accountability with broad involvement. “Those holding this per-
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spective are interested in addressing and solving problems in a manner that
ensures agency accountability and allows full involvement of the community.
There is an underlying distrust of the motivations of the responsible agencies
(e.g., DOE, ATSDR [Agency for Toxic Substances and Disease Registry]) to
redress public health risks that have arisen as a result of contamination released
from the Laboratory” (italics added for emphasis).

5. Searching for the truth by thoroughly examining the evidence. This per-
spective emphasizes broad and informed discussion of the issue. “Information
must be validated and it must be fully available for public discussion and consid-
eration. . . . Those holding this perspective are interested in the truth of the
matter.”

In effect, these perspectives point to stakeholder proclivities to employ dif-
ferent subjective frames of reference in responding to closed-ended scales of
client satisfaction, thus reducing the value of conventional measures of program
effectiveness. As noted by Tuler et al. (2005): “The core of our argument is that
while generalized guidance about best practices can be useful, it can also be
inadequate (and perhaps misleading) for a particular situation. Decisions about,
for example, what risks to consider, how to compare and frame risks, and what
are credible channels and sources of communication must be made in a process
that meets social expectations about what is an appropriate process for the situa-
tion. The effectiveness of the risk communication effort may rest, in part, on
meeting social preferences for how the process of planning and decision-making
is designed.”

General Risk Communication Guidelines

As described above, each site and different stakeholders involved at that site
have their own ideas, preferences, needs, and problems regarding the risks present
or anticipated. Developing an environmental or health risk communication pro-
gram to meet all of these needs is a complex process that requires considerable
levels of commitment, time, money, and personnel on the part of government
agencies. However, federal agencies do not enter this difficult territory without
some general guidelines derived from a more than 30-year history of research and
practice in the field of risk communication.

According to leading risk communication researchers, good risk communi-
cation is “communication intended to supply laypeople with the information they
need to make informed independent judgments about risks to health, safety and
the environment” (Morgan et al. 2002). As described in a National Research
Council (NRC 1989) report that addressed the challenges of risk communication:
“Risk messages should closely reflect the perspectives, technical capacity, and
concerns of the target audience. A message should: (1) emphasize information
relevant to any practical actions that individuals can take; (2) be couched in clear
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and plain language; (3) respect the audience and its concerns; and (4) seek to
inform the recipient, unless conditions clearly warrant the use of influencing
techniques.”

Effective communication should focus on the issues that recipients most
need to understand. Which issues need to be understood should be determined by
both the communicator and the recipient. Risk researchers caution that if a com-
munication omits critical information, it leaves the recipients worse off because it
could make them believe that the information they have is complete. If it presents
irrelevant information, it wastes recipients’ time and diverts their attention from
more important tasks (Morgan et al. 2002).

Effective risk communication also requires authoritative and trustworthy
sources. If communicators are perceived as having a vested interest, then recipi-
ents could doubt the truth of the information communicated. This lack of trust
makes the communication process far more complex, spreading confusion and
suspicion and thereby eroding relationships.

Finally, for a risk communication effort to succeed, the developers of the
communication program must ensure that their messages are being understood as
intended. Failing to evaluate whether risk messages have been understood or
whether a risk program has been effective is a major problem because everyone
involved in the process could be miscommunicating or talking past each other
and yet no one knows it. When a message is not understood, the recipients, rather
than the message, may be blamed for the communication failure. However, if
“technical experts view the public as obtuse, ignorant, or hysterical, the public
will pick up on the disrespect, further complicating the communication process”
(Morgan et al. 2002). Lack of evaluation wastes both communicators’ and recipi-
ents’ valuable time as well as the resources spent in developing and providing the
risk communication efforts.

No matter how good a risk communication program looks to its designers, it
will be discounted if it is only a one-way dissemination system in which informa-
tion is given to workers and citizens with no room for their opinions. Using, at the
minimum, a two-way risk decision-making process that includes both citizens’
and workers’ concerns has been increasingly recommended and implemented.
For example, in its final report, the Presidential/Congressional Commission on
Risk Assessment and Risk Management (1997) concluded that a good risk man-
agement decision emerges from a process that elicits the views of those affected
by the decision, so that differing technical assessments, public values, knowl-
edge, and perceptions are considered. The Presidential/Congressional Commis-
sion on Risk Assessment and Risk Management (1997) referred to those affected
by a risk or a risk management decision as stakeholders, stating:

“Stakeholders bring to the table important information, knowledge, exper-
tise, and insights for crafting workable solutions. Stakeholders are more likely to
accept and implement a risk management decision they have participated in
shaping. Stakeholder collaboration is particularly important for risk management
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because there are many conflicting interpretations about the nature and signifi-
cance of risks. Collaboration provides opportunities to bridge gaps in understand-
ing, language, values, and perceptions. It facilitates an exchange of information
and ideas that is essential for enabling all parties to make informed decisions
about reducing risks” (Presidential/Congressional Commission on Risk Assess-
ment and Risk Management 1997).

An important guideline from an NRC (1989) report also bears directly on the
committee’s review of HHS’s communications activities: “Risk communication
is successful only to the extent that it raises the level of understanding of relevant
issues or actions and satisfies those involved that they are adequately informed
within the limits of available knowledge.” All of the guidelines mentioned for
effective risk communication in this introduction, taking into consideration the
considerable challenges involved, were used to evaluate HHS dissemination and
communication efforts to workers and citizens.

COMMITTEE’S APPROACH TO EVALUATING THE HHS EFFORTS

To evaluate HHS’s dissemination and communication efforts under the
MOU, the committee reviewed information provided by HHS agencies to the
affected communities in terms of relevance, accuracy, accessibility, timeliness,
comprehensibility, and credibility. For its evaluation, the committee reviewed a
sample of written, electronic, and oral communications of the HHS health study
findings and other outreach efforts at three sites: Hanford, Oak Ridge, and Los
Alamos. These site-specific reviews are described in detail in Annexes 5A, 5B,
and 5C, respectively.

Beyond looking at specific efforts, the committee also contacted selected
members of the Hanford Advisory Board and others in that region to get their
input about the impact of the dissemination and communications efforts on this
community. It also solicited information from social scientists who had studied
some of the government-public interactions at DOE sites and sought the views of
former members of several site-specific committees as well as other knowledge-
able individuals. In addition, the committee ran searches in the Lexis-Nexis
academic database to identify key public and worker issues that appeared in
newspapers at each of the three sites and whether these had been addressed by
HHS risk communication efforts. It also searched the Lexis database specifically
to see whether information disseminated by the National Institute for Occupa-
tional Safety and Health (NIOSH) to workers and the public about various studies
had reached a wider audience through newspaper coverage. Finally, to ensure
that it had as complete a picture as possible, the committee reviewed NIOSH
media coverage in a large collection of articles in the evidence package presented
by the agency.
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AGENCY COMMUNICATION EFFORTS

The three HHS agencies involved in this study had a number of dissemina-
tion and communication responsibilities. NIOSH, through its Office of Occupa-
tional Energy Research Program (OERP) and its Health-Related Energy Re-
search Branch (HERB), was responsible for communicating its study findings to
workers, the public, Native American tribes, the scientific community, and other
stakeholders. The National Center for Environmental Health (NCEH) provided
information about its studies to workers and the public primarily through its
contractors. Several NCEH contractors, including the Technical Steering Com-
mittee for the Hanford Environmental Dose Reconstruction (HEDR) and the Fred
Hutchinson Cancer Center for the Hanford Thyroid Disease Study (HTDS), un-
dertook considerable public communication efforts. Of the three HHS agencies,
the ATSDR is the most heavily involved in conducting communication, outreach,
and education efforts for the general public in the communities surrounding DOE
facilities. As part of its broad congressional mandate to evaluate public health
concerns related to exposures at hazardous waste sites, ATSDR developed and
provided information, education, and training concerning hazardous substances
to affected communities across the country, including but not limited to DOE
facilities.

National Institute for Occupational Safety and Health

NIOSH is responsible for conducting epidemiological studies of workers at
DOE facilities and for communicating the findings to workers and their represen-
tatives and to the community at large. The OERP has a number of communication
goals related to effectively informing workers, scientists, and the public about its
work. These goals include the following (NIOSH 2005):

• “Develop better mechanisms for generating research hypotheses by ex-
panding the involvement of partners and actively seeking their input.”

• “Conduct research in an open environment with attention to clear and
accurate education of workers and the public.”

• “Provide information that enhances the understanding of risks associated
with radiation-induced health effects.”

• “Solicit and consider worker interests and the public’s concerns.”
• “Provide relevant occupational exposure and health outcome information

for public health research and policy.”

NIOSH communication activities include establishing communication plans
and channels for the various sites, providing simultaneous communication to
management and labor representatives, distributing one-page Brief Reports of
Findings, making final technical reports available, and interacting directly with

Copyright © National Academy of Sciences. All rights reserved.

Review of the Worker and Public Health Activities Program Administered by the Department of Energy and the Department of Health and Human Services 
http://www.nap.edu/catalog/11805.html

http://www.nap.edu/catalog/11805.html


138 REVIEW OF WORKER  AND PUBLIC HEALTH ACTIVITIES PROGRAMS

workers. NIOSH conducted a needs assessment of what workers wanted to see in
summaries of research findings, including simplified definitions of technical
terms, other language-level issues, and increased availability of information
(Ahrenholz 2001).

According to NIOSH, the main mechanisms for OERP and HERB communi-
cation efforts include the following (NIOSH 2005):

• Regular research meetings. These meetings allow researchers (primarily
those funded extramurally) to have an opportunity to communicate about their
research.

• Periodic conference calls and on-site meetings with affected workers to
discuss study status and results. Slide shows and other presentations are given at
these meetings for workers, providing an update on findings of studies that had
been completed, the studies that are currently under way, and occasionally re-
minding viewers about the MOU, its various governmental links, and the respon-
sibilities of NIOSH under the MOU (NIOSH 2006b). NIOSH made presentations
to both the Hanford and the Oak Ridge Health Effects Subcommittees, including
slide shows and other briefing materials (NIOSH 2006b).

• Brief Reports of Findings issued to workers through the mail, electroni-
cally, and on-site. These one- or two-page summaries are discussed in more
detail below.

• Public meetings. Occasionally, NIOSH has convened a public meeting
such as the one about its epidemiological research program conducted under the
MOU in Washington, DC, on October 27, 2005 (NIOSH 2006a). It also has a
plan to provide study results to individual workers but has not used it. The 1988
NIOSH Worker Notification Procedures Manual details how these results are to
be reported; however, NIOSH has stated that “to date, researchers have not had a
study finding that necessitated formal individual worker notification” (NIOSH
2005).

NIOSH Brief Reports of Findings

NIOSH places significant emphasis on the use of short reports of study
findings to communicate about research and activities to workers and the general
public. These reports have various titles, including “Brief Reports of Findings,”
“Announcement of Findings,” or “Summary of Findings.” The Brief Reports
typically have included information on the type of study conducted, its purpose,
a description of the study population, the study methodology, the main study
findings and conclusions, limitations of the study, a glossary of terms, and infor-
mation about how to obtain a copy of the full study and to reach a contact person
for addressing questions (NIOSH 2005). According to NIOSH (NIOSH 2005),
these reports were prepared after extensive consultation with workers and man-
agement at DOE facilities. The report summaries were converted to a conven-
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tional file format (portable document file or pdf) so that they could easily be
placed in site newsletters, on bulletin boards, and on web sites. They were also
distributed directly to individual workers or to worker representatives as an e-
mail attachment. While NIOSH did not require extramural researchers to engage
in communications activities, information about a number of their studies was
disseminated through these reports.

NIOSH frequently provided the same information to various DOE facilities
with these reports, using different “editions,” such as the Hanford or Oak Ridge
edition. This was particularly true if the study was one that involved multiple
sites. It also occasionally issued NIOSH-HERB updates, which related informa-
tion about two or three main studies that were being conducted at a particular site
and also included very brief descriptions of other studies going on at the site.
Several updates were evaluated for Hanford, Oak Ridge, and Los Alamos: these
usually contained the same basic information for all sites but were tailored to
highlight information from the viewpoint of a particular site.

When a study was completed under the OERP, study findings were reported
to workers, DOE Headquarters, site managers, and site contractor management.
Initially, study results were communicated to workers and worker representatives
simultaneously. However, because of concerns expressed by DOE, the procedure
was changed and findings were communicated to DOE Headquarters three days
before the communication to workers and site management. All of this resulted in
a complex communication and clearance procedure, which is diagrammed in
Figures 5-1 and 5-2 (see NIOSH 2005).

Agency Communication Evaluation

NIOSH states that these reports have been used to “successfully communi-
cate the findings of approximately thirty internal and external studies to some
300,000 current and former DOE workers” (NIOSH 2005). The basis for this
assessment that findings have been “successfully” communicated, however, is
not documented in NIOSH reports. It appears to relate to estimates of the number
of individuals “reached” by NIOSH activities, rather than to any systematic study
or assessment from target audiences about the relevance, quality, and timeliness
of the information. NIOSH reports also a lack of evidence about whether or how
the information was used or the degree to which this information produced in-
creased agreement within the affected community about any specific scientific or
technical aspect of the subject matter under study.

According to NIOSH, there were no external evaluations of its outreach
program. Instead, there were internal evaluations by its communications team,
which consisted of the assistant branch chief, a health communication specialist,
and one or more service fellows. Scientific and technical staff and others at
NIOSH with health communications expertise assisted as needed. NIOSH states
that “the success of the OERP communication strategies was evaluated periodi-
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Phase I: Study Communication 
PlanningHERB research study 

is completed

HERB staff with input from DOE, and site 
POC's develop timeline 

of pre-defined key communication 
events

HERB staff establishes/re-establishes 
points of contact (POC) 
at each site included in 

the study

Memo from DOE 
headquarters sent to all site 

POC's announcing study
 communication timeline

HERB study team develops a draft 
one page report of study findings 

document using pre-defined 
format

Key Elements of the
Timeline Document
1. Date the one-page summary of 
    results is ready for distribution
2. Date of conference call with DOE
3. Date of conference call/visit with site 
    labor and management

Sections of the One-Page Report 
of Study Findings
1. Names of principal investigators
2. Study rational
3. Study population
4. How the study was done
5. Results
6. Study limitations
7. Study conclusions
8. Contacts for additional information

Review/approval chain for the Draft One-Page 
Report of Study Findings Document
1. Assistant Branch Chief and Section Chief's
2. Branch Chief
3. Division: Director, Assistant Director, and 
    Director for Science
4. NIOSH Office of the Director

Rewrite, incorporate 
edits and resubmit 

for review
Approval

Proceed to 
Phase II 

Next Page

N Y

FIGURE 5-1 Phase I: NIOSH’s Study Communication Planning. SOURCE: NIOSH
(2005).
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Phase II: Communication of Study 
Findings with DOE and Site Labor 
and Management

Three Days Prior to NIOSH/DOE Conference 
Call Briefing
1. One-page summary of study 
    results document converted to PDF
2. PDF document sent to DOE headquarters

NIOSH/DOE Conference Call

Distribution of the Study Results
1. One-page summary of study 
    results document converted to PDF
2. PDF document sent to DOE 
    headquarters

Satellite Broadcast 
and/or Site Visit

Study Close Out

Distribution Includes:
• DOE site management
• DOE site labor
• DOE site reading rooms
• Medical surveillance contacts
• Site IRB representatives
• 1-800 NIOSH

Organize and complete site 
visit to or Satellite Broadcast

NO

Place the Following in the Branch Files:
• Copy of all site-specific one-page study 
   announcements
• Copy of all site-specific one-page study results
• Copy of the communication timeline
• Copy of the DOE memo announcment of the study
• Presentation overheads used by the principal 
   investigator and/or study team
• Videotape copy of the satellite broadcast 
   or trip report of the site visit(s)

Communication of Study
Results Complete

FIGURE 5-2 Phase II: NIOSH’s Communication of Study Findings with DOE and Site
Labor and Management. SOURCE: NIOSH (2005).
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cally by obtaining feedback (primarily verbal) from workers and management on
the effectiveness of the communications channels and instruments (e.g., the ‘Brief
Reports of Findings’) and adjustments were continuously made to accommodate
this feedback, to make the process and information more useful to the target
audience.” All formal communications to worker representatives, including the
Brief Reports, were reviewed and edited by the NIOSH public information office,
whose personnel also provided feedback to OERP on ways to better involve
workers and the public in its activities (NIOSH 2006c).

Committee Evaluation of NIOSH Efforts

Despite these evaluation procedures and NIOSH’s early concern with target
audience needs for simple language in these Brief Reports of Findings, the com-
mittee judged that much of the language in these reports was quite technical and
would not be easily understandable to readers with a high school education, even
though the readers might have had some technical training. The glossaries, which
were provided to help comprehension, also were technical and difficult to under-
stand. A Ph.D. social scientist with no radiation background, who also is a tech-
nical editor, read one Announcement of Findings on “Epidemiological Evalua-
tion of Cancer and Occupational Exposures at the Rocky Flats Environmental
Technology Site” (April 2003)1  and verbally told an NRC committee
member that he thought the main parts of the report and the glossaries were not
well written and would not be understood easily by lay readers. He did not
consider the glossaries any help to people who were not familiar with the study or
radiation terms.

Based on its own review, the committee concurs with these comments, which
apply to almost all of the Brief Reports of Findings. It questions whether many
workers, their families, or their representatives such as union officials would be
able to understand the information conveyed. Unfortunately, this assessment also
extends to many of the slide show presentations viewed in the NIOSH evidence
package (although one would expect that the presenters would have made special
efforts to describe and explain the material being presented orally) (see NIOSH
2005). These materials appear to be written at a level that was too difficult for
easy comprehension by a lay audience. One example of the use of such complex
language can be found in a 2002 NIOSH Announcement of Findings— “Lung
Fibrosis in Plutonium Workers.” The brief report states the following: “There
was a significantly higher proportion of abnormal chest radiographs among plu-
tonium workers (17.5%) as compared to non-plutonium workers (7.2%), p =
<0.01. The plutonium workers were significantly older at time of x-ray than were
unexposed workers, possibly accounting for the differences. Of those plutonium

1See http://www.cdc.gov/niosh/oerp/pdfs/2001-133g26-1.pdf. Last accessed November 2006.
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workers with absorbed lung doses of 10 Sv or greater, 37.5% had an abnormal
chest x-ray, compared to other plutonium workers (16.5%). When we controlled
for effects of age, smoking, and asbestos exposure we found that plutonium lung
dose of 10 Sv or greater conferred a 5.3-fold risk of having an abnormal chest x-
ray when compared to employees with no plutonium exposure (95%C.I. = 1.2 to
23.4).” It is not clear to the committee why these language problems did not
surface during OERP personnel contacts and meetings with workers and through
other internal evaluation procedures.

As documented in more detail later in the Hanford case study, individuals
attentive to worker health issues reported that NIOSH did in fact go beyond the
dissemination of documents. While those who commented on this issue uni-
formly reported that NIOSH did not appear to have consulted with workers or
their representatives in the selection of research topics on study design, once
NIOSH launched a study, in addition to disseminating information in print, it
routinely met with labor groups and kept them well informed as to the progress of
the study, as well as the final results. Of the 13 individuals who were contacted as
a part of the Hanford case study, only a few indicated that they were generally
familiar enough with the activities of all three HHS agencies to offer any obser-
vations on their comparative effectiveness. However, these few judged NIOSH to
be the most effective in its dissemination activities.

The lack of any external evaluation of NIOSH dissemination and communi-
cation efforts handicaps an evaluation process by the committee. Written materi-
als and records provided by NIOSH relating the success of meetings and other
communication methods such as slide shows employed by NIOSH to communi-
cate with workers and members of the public about its studies are all based on
agency activities and perspectives; they do not provide information or data on
how stakeholders responded to these activities, and thus do not provide an ad-
equate basis for a third-party assessment.

Other Communication Efforts to Workers

Newspapers The NIOSH Brief Reports were the likely basis for some newspaper
articles that appeared about NIOSH studies. In a two-stage communication pro-
cess, these articles served to disseminate NIOSH reports to workers and members
of the public in a more understandable form. Newspaper articles using lay lan-
guage were written about at least six of these studies. The largest number of
newspaper articles found during the committee’s search of Lexis-Nexis covered
the Rocky Flats study discussed previously, with slightly different interpretations
of the study findings.2 The Associated Press wire service ran a story emphasizing

2Ruttenber, A.J. April 2003. Epidemiologic Evaluation of Cancer and Occupational Exposures at
the Rocky Flats Environmental Technology Site. NIOSH Announcement of Findings.
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that the 10-year study “found workers who dealt with plutonium were about two
times more likely to develop lung cancer than those who were not employed at
the plant” (Long 2003). The Denver Post emphasized that most Rocky Flats
workers are typically healthier than the general public, but some types of cancer
are higher for workers (Nicholson 2003). It pointed out that the study did find “a
significant risk of lung cancer for weapons workers who inhaled radioactive
particles.” The Rocky Mountain News emphasized that “people who inhale pluto-
nium have a higher risk of lung cancer than previously believed, according to a
study of Rocky Flats workers” (Morson 2003).

The details in these news articles encompassed more than those presented in
the Rocky Flats Brief Report of Findings, suggesting that reporters obtained
additional information. One such source was the study director, who is quoted in
the articles, along with state and NIOSH officials and one worker. One article
indicated that the report was released at a public meeting (Nicholson 2003).
Neither the technical language nor anything from the glossary in the Brief Report
of Findings appeared in the newspaper articles, as one would expect.

Other newspaper or wire articles that appeared about NIOSH studies in-
cluded the following:

• Epidemiological Evaluation of Childhood Leukemia and Paternal Expo-
sure to Ionizing Radiation, September 1998.3 This was a very brief article by
Associated Press that represented information in the NIOSH report (Associated
Press 1998).

• Multiple Myeloma Case-Control Study at the Oak Ridge Gaseous Diffu-
sion Plant (K-25), March 2000.4 Noted in a NIOSH-HERB Oak Ridge Update,
this study was described by Associated Press as relating specifically to Los
Alamos although it did mention that other sites also were involved (Associated
Press 2000). An article in the Seattle Post-Intelligencer discussed the implica-
tions of the research for Hanford (Paulson 2000). Both articles emphasized the
increased deaths from multiple myeloma, but the Associated Press article dis-
cussed the increased sensitivity to radiation of older workers in more detail and
earlier in the story than did the Seattle article.

• Mortality Among Female Nuclear Weapons Workers, June 2000;5 Associ-
ated Press wire service. This article noted that the study director would discuss
his findings from Washington, DC, in a live satellite presentation and that this
presentation would be videotaped and made available at sites involved in the

3Sever, L.E. 1998. Epidemiologic Evaluation of Childhood Leukemia and Paternal Exposure to
Ionizing Radiation. NIOSH One-Page Summary.

4NIOSH/HERB. 2000. NIOSH/HERB Update: Two NIOSH-Funded Studies of Workers at Oak
Ridge Nearing Completion.

5Wilkinson, G. 2000. Mortality Among Female Nuclear Weapons Workers. NIOSH/HERB Up-
date.
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study. This article accurately summarized the main points of the NIOSH Brief
Report of Findings (Hebert 2000).

• Epidemiological Study of Mortality and Radiation-Related Risk of Can-
cer Among Workers at the Idaho National Engineering and Environmental Labo-
ratory, a DOE Facility, October 2004.6  An article in the Idaho Falls Post Regis-
ter reflected the main findings of the study but also included other information,
including comments from one worker (O’Neil 2004).

• Cancer Risk Following Low Doses of Ionizing Radiation—A 15-Country
study7  (no date). No U.S. articles were found, but one article about the study
appeared in the Irish Times and one in the Guardian, both UK publications, on
June 29, 2005. The Guardian article represented well the information about the
study (Boseley 2005), while the Irish Times article went into areas not covered in
the NIOSH Brief Report and summarized only its main points (Ahlstrom 2005).

While these newspaper articles did not cover all of the NIOSH studies done at
the sites, the newspapers selected a few important ones to present to their target
audiences in an understandable and generally accurate manner. These efforts ex-
tended the reach of NIOSH information from some of the Brief Reports of Findings.

DOE Communications In the 1990s, DOE provided information to workers
about studies, including some by NIOSH, in several different ways. DOE re-
ported on the following studies in Health Bulletins:

• Mortality Among Workers Exposed to External Ionizing Radiation at a
Nuclear Facility in Ohio. This study was done by Los Alamos scientists and
published in a journal in May 1991. This study focused on the Mound Facility
near Dayton. There also was a brief discussion of another Mound study for
polonium-210 exposure.

• Epidemiological Study at Oak Ridge. This study followed up a previous
mortality study in 1985. This referenced a study by Dr. Steven Wing and pre-
sented results in 1991 of an apparent association between very-long-term, low-

6Schubauer-Berigan, M.K., G.V. Macievic, D.F. Utterback, C-Y Tseng, and J. Flora. 2004. An
Epidemiologic Study of Mortality and Radiation-Related Risk of Cancer Among Workers at the
Idaho National Engineering and Environmental Laboratory (INL), a U.S. Department of Energy
Facility. NIOSH Announcement of Findings.

7Cardis, E., M. Vrijheid, M. Blettner, E. Gilbert, M. Hakama, C. Hill, G. Howe, J. Kaldor, C.R.
Muirhead, M. Schubauer-Berigan, B.F. Yoshimura, G. Cowper, J. Fix, C. Hacker, B. Heinmiller, M.
Marshall, I. Thierry-Chef, D. Utterback, Y.-O. Ahn, E. Amoros, P. Ashmore, A. Auvinen, J.-M. Bae,
J. Bernar Solano, A. Biau, E. Combalot, P. Deboodt, A. Diez Sacristan, M. Eklof, H. Engels, G.
Engholm, G. Gulis, R. Habib, K. Holan, H. Hyvonen, A. Kerekes, J. Kurtinaitis, H. Malker, M.
Martuzzi, A. Mastauskas, A. Monnet, M. Moser, M.S. Pearce, D.B. Richardson, F. Rodriguez-
Artalejo, A. Rogel, H. Tardy, M. Telle-Lamberton, I. Turai, M. Usel, and K. Veress. Cancer risk
following low doses of ionising radiation—a 15-country study. NIOSH One-Page Summary.
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level radiation exposure and an increased risk of death from all types of cancer
combined.

• Worker Mortality Study at Los Alamos National Laboratory. This study
was published in a journal in 1994.

• Uranium Dust Exposure and Lung Cancer Risk in Four Uranium Pro-
cessing Operations. This study explored the risk of lung cancer in workers who
had inhaled uranium dust at three sites. The study was published in a journal in
1995.

• Y-12 Worker Mortality Study. This was conducted by the University of
North Carolina in 1996.

• Mallinkrodt Chemical Works Mortality Study. This was also the subject
of a newspaper article in the Cincinnati Enquirer. Results were presented to
workers at Mallinckrodt in 1998.

• Multiple Myeloma Study at Four Sites. Results of this study by Steven
Wing were presented in 1998 to workers at the four study facilities and published
in April 2000 in a journal.

• NIOSH Study of Parents’ Exposure to Ionizing Radiation and Cancer
Among Their Children. This study was presented to workers in 1998 at each of
the three DOE facilities involved.

• Mortality Study of Rocketdyne-Atomics International Workers for Expo-
sure to Both Radiation and Asbestos. These studies were presented to workers
and community members soon after completion of each study and portions were
published in journals in 1999.

DOE also published two issues of Health Watch in 1993, which discussed
various rules and standards for workers, and two issues of Epidemiology News,
which summarized various worker studies. It also published a paper called “De-
scription of CDC [Centers for Disease Control and Prevention] Studies,” which
summarized various NIOSH studies of the health of workers at individual DOE
facilities and mentioned other NIOSH studies, including community studies near
DOE facilities by NCEH and a study at multiple sites of maternal and paternal
pre-conception exposure to ionizing radiation and childhood leukemia. Except
for similar headings, no standardized format was used in these DOE documents
as was later done with the NIOSH Brief Reports of Findings. There were no
glossaries either. A number of the documents noted that results were reported
directly to workers with a date, included information about publication of the
research findings in journals, and had a standard line that information from the
study was “provided to committees that review and make recommendations re-
garding radiation health protection standards in the United States.” There was
always a contact person’s name and phone number on these bulletins. The com-
mittee judged that some of the writing in these DOE Health Bulletins was clearer
and less technical than that in the NIOSH Brief Reports, although these still
might have been difficult for lay persons to understand.
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National Center for Environmental Health

NCEH studies the “health effects of environmental radiation exposures from
nuclear weapons production facilities in the United States” (NCEH 2006a). It is
responsible for conducting research on ionizing radiation in the environment.8

NCEH conducts dose reconstruction and other health studies at DOE facilities.
Regarding communication and outreach efforts, NCEH chose to communicate
much of its work through the Health Effects Subcommittee (discussed below).
“NCEH’s goal was to keep the public informed through meeting notifications (by
contractor mail-outs) to interested individuals and organization and by posting
meeting announcements in the Federal Register” (NCEH 2006c).

NCEH noted that there were dedicated subgroups of the Health Effects Sub-
committees (HESs) at Fernald, Hanford, Idaho National Laboratory, and the Sa-
vannah River site that worked to evaluate the agency’s communication and out-
reach activities. Also, NCEH used the HES and local community meetings to “help
develop effective communication of project research and findings” (NCEH 2006c).

NCEH provided a list of documents that were in storage in boxes but in
principle available to the committee upon request (NCEH/ATSDR 2006).  Due to
time constraints, the committee was not able to review many documents that were
included in this list. Instead, the committee chose to review the communications
efforts related to larger-scale NCEH projects, including HEDR at the Hanford
site and the Los Alamos Historical Document Retrieval and Assessment
(LAHDRA) at Los Alamos.

Hanford Environmental Dose Reconstruction Project

Two major projects were conducted by NCEH at the Hanford site. The first
was the HEDR Project. The HEDR was initiated to estimate the amount and type
of radiation releases to which individuals living at or near the Hanford site may
have been exposed during the production of nuclear materials. The purpose of the
study was to “address community health concerns by estimating the amount and
types of radioactive materials that were released to the environment (via air and
river pathways) from the Hanford Site and by estimating radiation doses to repre-
sentative individuals within the communities downwind from Hanford” (NCEH
2005) (see Chapter 4).

Although this project was inherited by NCEH from DOE, it was still funded
in part by NCEH under the MOU for several years and is considered within the
purview of the committee’s study. Originally, DOE directed Battelle Pacific
Northwest Laboratories, one of its contractors, to conduct the HEDR. However,
this action did not satisfy a distrustful public, and DOE agreed with Washington

82000 Memorandum of Understanding between the U.S. Department of Energy and the U.S.
Department of Health and Human Services.
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and Oregon that an independent group needed to direct the study and provide a
forum for participation and direction by the states, Native American tribes, and
the public. In 1988, a Technical Steering Panel (TSP) was selected to direct the
work. Its members were chosen by the deans of research at major universities in
the two states. The states and involved Indian tribes also had representatives on
the TSP (Niles 1996).

Besides handling the scientific aspects of the HEDR Project, the TSP devel-
oped important public communication plans. Interestingly, the desire to provide
resources for public information caused an early “internal battle”: some members
of the TSP were not convinced of the importance of public communication, and
some wanted to reserve funds only for scientific research. However, the need for
public information eventually was recognized and a subcommittee of the TSP
was established to address it. Initial communication efforts focused on dissemi-
nation, specifically “establishing and building mailing lists, providing meeting
summaries to the public, preparing and sending out meeting notices, drafting a
public information plan, and preparing fact sheets that explained the Project
work” (Niles 1996). Staff support for the TSP’s communication program came
from the Washington State Department of Ecology and the Oregon State Depart-
ment of Energy (Niles 1996). Meeting monthly, the TSP Communications Sub-
committee used information gathered in surveys, focus groups, and comment
forms to develop annual communication plans and budgets. The TSP used the
following tools to support its public information program (Niles 1996):

• A quarterly newsletter;
• Fact sheets written by TSP members on a variety of topics—the TSP

produced 18 fact sheets and distributed about 100,000 copies of them;
• Two informational videos explaining how and when radiation releases

occurred at Hanford, among other things—more than 300 copies of each were
distributed to libraries, hospitals, schools, and community groups throughout the
Northwest;

• A poster for use in libraries and meeting places to introduce people to
HEDR;

• Public meetings in conjunction with each TSP meeting;
• A question-and-answer brochure;
• A speakers’ bureau whose members spoke to civic groups, the medical

community, scientific groups, schools, and others;
• Quarterly and annual reports to keep interested parties updated on TSP

work: the Communications Subcommittee provided quarterly reports to ensure
that the TSP and the public were aware of ongoing public information activities;
according to the TSP, public reaction to this approach was good;

• Newspaper advertising for TSP and community meetings to encourage
public attendance;
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• Reports of major HEDR accomplishments, including short summaries
written for the media and the public;

• Direct mail to keep people informed of ongoing meetings and other ac-
tivities, sent to more than 6,000 citizens and the region’s media;

• News releases sent to more than 100 media organizations;
• A toll-free phone line for free and easy access to project information—

about 9,000 calls were received from people requesting information or asking
questions; and

• Document repositories at 13 public libraries throughout the region.

Agency Communication Evaluation

According to the “History of the TSP,” evaluation of its communication
materials and program as a whole was a major part of this project (Niles 1996).
First, its initial communication plan was developed with input from focus groups
on target audience needs for information. Many of its “communication products
were reviewed by Downwinder groups and other interested members of the pub-
lic while still in draft form. This allowed those with a personal interest in the
Project to help ensure the written materials were clear and unbiased” (Niles
1996). TSP members believed that these review efforts resulted in better commu-
nication products. In 1991, the TSP sponsored a telephone survey by Washington
State University to determine citizen attitudes, opinions, and level of knowledge
about the project. Overall findings showed that people were interested in the
project, that the public information efforts were well targeted, and that the TSP
needed to continue to communicate with the public in a variety of ways, includ-
ing producing fact sheets and newsletters, although the news media proved to be
the most effective sources of public information about the project (Niles 1996).

Major efforts also were made to provide clear information for the public
when major project announcements were being made. Months of careful plan-
ning went into preparing for each announcement at well-attended public meet-
ings in a number of cities in Oregon and Washington, according to the TSP.

The Hanford Thyroid Disease Study Project

The second major NCEH project at Hanford was the HTDS. A similar public
information effort was carried out for the HTDS by the Fred Hutchison Cancer
Research Center, a CDC contractor in Seattle (see Chapter 4). However, that
study is not a topic of this report since it was specifically ordered by Congress. It
should be noted that this contractor developed an excellent public information
program that ran for 9 years with input from a number of stakeholder groups;
many of its elements can be considered best practices. Unfortunately, at the end
of the study, some communication problems occurred to mar the record of this
otherwise fine program (NRC 2000; Friedman 2001).
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Committee Evaluation of NCEH and Contractor Dissemination and
Communication Efforts

Details about this public information effort are included in this report not
only because the HEDR Project came under NCEH purview in its later stages, but
also because it serves as a good example of a concerted effort to communicate
with the public. In all, in the committee’s view this serves as one of the best
examples of best-practice communication techniques encountered in its review of
HHS activities. As reviewed by the committee, communication products distrib-
uted to the public through this program were understandable, timely, and infor-
mative. Large mailing lists and the use of commercial media helped to ensure that
the communication messages reached a large regional audience. Some two-way
communication also occurred, according to the TSP History, with early input
from focus groups on the initial HEDR communication plan and through consul-
tation about and review of communication products still in draft form by
Downwinder groups and other interested parties. Finally, this program used vari-
ous evaluation techniques to make sure that its messages met the needs of the
target audience, were understood, and reached the intended audiences. Such
evaluation efforts are laudable and speak well for the HEDR communication
program.

Comparing the HEDR and HTDS public communication efforts to those used
by NIOSH, NCEH for other sites, and ATSDR indicates that these HHS agencies
have followed different models and mechanisms for public and worker communi-
cation. Based on the information the committee has reviewed, the models used by
both the HEDR and the HTDS contractors worked quite well. This observation
brings up the question of what organizational arrangements and levels of commit-
ment are needed for effective communication, which are commented on in the
discussion, conclusions, and recommendations at the end of this chapter.

Agency for Toxic Substances and Disease Registry

ATSDR is congressionally mandated to evaluate public health concerns re-
lated to exposures at hazardous waste sites. A significant part of these efforts
includes “information development and dissemination, and education and train-
ing concerning hazardous substances” (ATSDR 2006a).

Of the three HHS agencies, ATSDR is the most heavily involved in conduct-
ing communication, outreach, and education efforts for the communities sur-
rounding DOE facilities. In 2000, the MOU between the HHS and DOE cited
ATSDR’s responsibilities:

• Preparing Public Health Assessments (PHAs) and health consultations
for the communities. PHAs are “in-depth evaluations of data and information on
the release of hazardous substances into the environment.” The public is encour-
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aged to comment on the PHAs during a 45-day public comment period (ATSDR
2006b). ATSDR also prepared press releases and newspaper advertisements an-
nouncing that the PHAs were available for public comment (ATSDR 2006b) (see
Chapter 3). The PHAs include information on estimated exposure levels (doses)
that may be experienced by individuals in the vicinity of the DOE sites.

• Engaging in health education and promotion activities by developing and
implementing strategies to promote health and reduce potential exposures and
disease. Because of its responsibilities under the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA), ATSDR has often taken
the lead in communication and outreach efforts to the affected populations sur-
rounding DOE facilities. Some methods of written communication include news
releases, press advisories, letters to the editor, site-specific web pages, public
service announcements, and media interviews (ATSDR 2006b).

• Conducting site-specific health surveillance, health studies, and exposure
and disease registries. Health surveillance efforts are used to screen the affected
population for biological markers of disease, while health studies use biomarkers
to study health effects related to exposure to low levels of toxicants. The National
Exposure Registry, which includes data from specific subregistries, is “designed
to communicate to individuals the best available information to the long-term
health consequences of low-level, long-term exposures to hazardous chemicals
identified at hazardous waste sites.”9

• Developing toxicological profiles at the site. ATSDR is congressionally
mandated to develop toxicological profiles for environmental contaminants
present at Superfund sites. The profiles are designed to “succinctly characterize
the toxicologic and adverse health effects information for the hazardous sub-
stance.”10  ATSDR produced seven toxicological profiles on radioisotopes under
the MOU for americium, cesium, cobalt, iodine, ionizing radiation, strontium,
and uranium. An evaluation of these profiles can be found in the scientific pro-
gram assessment (Chapter 3).

Public Health Assessments

ATSDR prepared separate PHAs for four areas at Hanford: the 100-, 200-,
300-, and 1100-Areas. The agency also prepared five PHAs for Oak Ridge and
one for Los Alamos. Each of these followed a similar format, with brief summa-
ries, followed by sections on background of the site and the area being studied;
community and Native American health concerns; environmental contamination
and other hazards; pathway analysis; public health implications; conclusions; and

92000 Memorandum of Understanding between the U.S. Department of Energy and the U.S.
Department of Health and Human Services.

10See http://www.atsdr.cdc.gov/toxpro2.html. Last accessed August 2006.
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recommendations. For the Hanford PHA on the 200-Area, a public health plan
was also included at the end of the report. In final versions of the PHAs, public
comments were included in tabular form with agency responses. The three
Hanford documents viewed by the committee were relatively brief and under-
standable in the summary, conclusions, recommendations, and sections related to
community health concerns and public health implications. The scientific discus-
sion sections, as expected, were more difficult for the public to comprehend.

One of the PHAs on the 300-Area at Hanford described how ATSDR at-
tempted to find out about community health concerns by distributing flyers to
more than 1,000 Hanford residents. It received 93 replies and made 12 additional
telephone calls in response to requests for oral responses. In addition to the flyers,
ATSDR staff and scientists exchanged communications with representatives of
the nine tribal nations in the area (ATSDR 1997b). Perhaps due to the low
response rate to its flyers or other unknown factors, the discussions of community
health concerns in the Hanford PHAs appear to be formulaic. For example, simi-
lar paragraphs are repeated in different reports. Some of this could be attributed
to a conventional “front-end boilerplate” approach, but other aspects involving
substantive sections of the reports also appeared forced into a standard pattern
that curtailed more explanatory and less technical information about site-specific
findings.

A later PHA for the Y-12 uranium releases at Oak Ridge Reservation, issued
on July 30, 2004, showed improvement in quantity and quality over the Hanford
reports (ATSDR 2004c). All sections of the PHA were more developed, particu-
larly the public health implications and community health concerns. A new sec-
tion had been added about children’s health considerations; a public health action
plan was also part of the PHA. The summary section had several blocks of print
that either highlighted the major finding of the PHA or explained technical infor-
mation to readers. This report had 16 pages of tabular public comments and
responses, although many of the responses were not very informative.

Toxicological Profiles and Tox FAQs

When a draft toxicological profile is released, the public has 90 days to
comment. After the comment period has ended, ATSDR states that it “considers
incorporating all comments into the documents” and finalizes the profiles, which
are then available on the Internet and through the National Technical Information
Service. Copies also are sent to state health and environmental agencies and other
interested parties.11

The first chapter of a toxicological profile is directed at the public. Called the
Public Health Statement (PHS), it provides a summary of the toxicological pro-
file in understandable language and is prepared as a series of questions. For
example, in the profile on americium, topics include (ATSDR 2004b) the follow-
ing: What is americium? What happens to americium when it enters the environ-
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ment? How might I be exposed to americium? How can americium enter and
leave my body? How can americium affect my health? How can americium affect
children? How can families reduce the risk of exposure to americium? Is there a
medical test to determine whether I have been exposed to americium? What
recommendations has the federal government made to protect human health?
Where can I get more information? The PHS is available as a stand-alone docu-
ment in both English and Spanish. The toxicological profiles also include a
“Quick Reference for Health Care Providers,” which describes the chapters of the
profiles and refers to information that might be relevant to a health care provider,
including the sections related to pediatrics and child health issues.

In addition to the toxicological profiles, ATSDR produces ToxFAQs, brief
two-page fact sheets with information about a substance, available in both En-
glish and Spanish. The sections of the ToxFAQs closely mirror those of the PHS,
but the text is reduced and simplified substantially. The documents also include a
box of highlights summarizing the main findings in the toxicological profile. For
example, the highlights section of the americium document states: “Very low
levels of americium occur in air, water, soil, and food, as well as in smoke
detectors. Exposure to radioactive americium may result in increased cancer risk.
Americium has been found in at least 8 of the 1,636 National Priorities List
(NPL) sites identified by the Environmental Protection Agency (EPA)” (ASTDR
2004b).

Agency Communication Evaluation

To evaluate the communication quality of its documents, in addition to re-
questing public comment, ATSDR included surveys approved by the Office of
Management and Budget with each PHA and health consultation to request pub-
lic input. Of the 2,214 surveys distributed, 82 completed surveys were returned to
ATSDR, resulting in a rate of return of 3.7 percent.  ATSDR reported that the
“affirmative response rate of community members regarding whether their health
concerns were addressed in ATSDR documents increased from 65 percent in
FY2003 to 78 percent in FY2004.” Of the responses received on surveys of PHAs
and health consultations, the public was generally pleased: the questions were
answered 81 percent positively, 13 percent negatively, and 6 percent with no
opinion.  One question on the survey (Were the customers’ health concerns ad-
dressed?) received 78 percent positive replies, 16 percent negative replies, and 6
percent no opinion. ATSDR used three other survey tools in FY 2004 to obtain
public feedback including the following: “3,612 community health concerns sur-
veys mailed out to communities resulted in an 11% return; distribution of 298
community meeting surveys at the meetings resulted in a return rate of 46%; and

11See http://www.atsdr.cdc.gov/toxpro2.html. Last accessed August 2006.
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distribution of 9,363 fact sheets surveys resulted in a 7.0% return.” (ATSDR/
NCEH 2006). The community meeting survey had the highest response rate and
the response rate for the community health concerns and fact sheet surveys were
two to three times higher than those for PHAs and the health consultations
(ATSDR/NCEH 2006).

Committee Evaluation of ATSDR Efforts

 In general, based on its examination of the communications sections of the
four PHAs discussed above, the committee believes that ATSDR made an effort
to make sections of these reports understandable to interested members of the
public and to address their concerns in these reports. Most of the sections of the
PHAs that members of the public would be interested in and would have read
were written in language that would be understandable for a general audience.

In general, the ToxFAQs were condensed to a reasonable length, were rela-
tively easy to read, and translated the health information into understandable
language. Since the documents were not site-specific, they did not include infor-
mation about potential exposure scenarios at the sites.  The format followed that
of the PHS and included a number of questions about which those living near the
sites might be interested in learning more, including questions about childhood
exposures and how families could reduce exposure.

Generally, ATSDR appears to have fulfilled its requirements to disseminate
information to citizens living near DOE facilities. Its web site has many items and
links, conveying and explaining information to interested readers about health
issues at these sites. Although the percentage returns from the public on some of
its evaluative efforts were low, it appears that the agency did make a concerted
effort to obtain public input and feedback to improve its efforts. Some specific
programs and issues related to ATSDR efforts are discussed later in the site-
specific sections of the annexes to this chapter.

AGENCY COMMUNICATION EFFORTS
WITH ADVISORY COMMITTEES

Advisory committees also played an important role in communicating and
disseminating information about health risks to the public at or near the DOE
sites. Some such committees are discussed below.

Health Effects Subcommittees

Health Effects Subcommittees were established at some DOE facilities as a
major way to establish two-way communication and allow for public input and
advice on decision making. These were established under the Federal Advisory
Committee Act (FACA) “to provide advice to CDC and ATSDR about public
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health and research activities conducted by CDC and ATSDR at DOE sites.”12

Originally, subcommittees were formed at four DOE facilities including Hanford,
Fernald, Idaho National Laboratory (INL), and the Savannah River site. The Oak
Ridge HES was established in 2000. The HESs were used as the primary mecha-
nism for public involvement in NCEH activities at DOE facilities (COSMOS
2001a, 2001b).

These subcommittees were used by NCEH, NIOSH, and ATSDR to facili-
tate public involvement. Several HESs had subgroups that dealt with and pro-
vided advice on public communication issues (NCEH/ATSDR 2006). The gen-
eral public was informed about meetings through announcements in local papers,
flyers sent to area libraries, the DOE facility, direct mailings, and announcements
in the Federal Register. At the meetings, the subcommittees often made consen-
sus recommendations to the agencies. More details about recommendations and
an evaluation of the Hanford and Oak Ridge HESs are discussed in the case
studies of these sites in the annexes to this chapter.

To make sure that the HESs were operating effectively, HHS sponsored an
independent evaluation of their activities. The evaluation was conducted by the
COSMOS Corporation in 2001 and covered the years 1999-2001. The COSMOS
study examined four HES programs: Fernald, Hanford, INL, and the Savannah
River site. The committee cites this study extensively because it is the one ex-
ample that the committee has been able to identify within the scope of its review
in which a large-scale independent external evaluation has been conducted of any
of HHS’s communication activities.

The evaluation criteria and questions contained in the COSMOS report ad-
dressed both process and outcome dimensions of the HES’s communication pro-
gram. COSMOS gathered its information by (1) conducting interviews with rep-
resentatives from the agencies (NIOSH, NCEH, ATSDR, DOE), HES chairs, and
affected community members; (2) distributing surveys to HES members; and (3)
reviewing minutes from HES meetings (COSMOS 2001a, 2001b). The COS-
MOS evaluation included “findings about the operations, effectiveness, and out-
comes of the advisory process” in addition to addressing five evaluation ques-
tions (COSMOS 2001a):

1. How effective are the subcommittees in providing relevant and timely
advice to the agencies on site-specific public health activities and research?

2. How effective are the agencies in providing feedback on the advice re-
ceived from the subcommittees; considering this advice in decision making; and
creating or changing programs, policies, and practices to reflect advice?

122000 Memorandum of Understanding between the U.S. Department of Energy and the U.S.
Department of Health and Human Services.
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3. To what extent are the advisory systems’ efforts to promote public in-
volvement helping to improve perceptions that the public health activities and
research are credible and to improve trust between groups?

4. To what extent is the advisory system helping to deliver the appropriate
prevention services?

5. Is the FACA-chartered subcommittee process the most appropriate and
effectivemechanism for obtaining public involvement in health research and pub-
lic health activities?

Among the findings from the evaluation were the following:

• Regarding the public benefits of the subcommittees, these included “pro-
viding a formal way of advising the government on public concerns; improving
communication with the government; and providing access to information.” In
addition, the agencies noted that the process encouraged them to learn more about
community concerns (COSMOS 2001a).

• While outreach by the HESs was not identified as a specific subcommit-
tee function by the FACA charter, implementing outreach activities by the sub-
committees could achieve several key objectives of the advisory process. These
included broad public participation in public health activities and research, repre-
sentation of diverse viewpoints on the subcommittee, communication of the find-
ings of public health activities and research, and identification and communica-
tion to the federal government of the community’s concerns. The report noted
that at the time, confusion existed among some agencies about the appropriate-
ness of subcommittee outreach activities. Also, agencies had allocated “relatively
few resources to outreach activities” (COSMOS 2001a).

• NCEH and ATSDR should evaluate the value of subcommittee’s outreach
activities and, if indicated: “1) identify outreach as an expected subcommittee
function in the next FACA charter, and 2) allocate resources to support subcom-
mittees’ outreach activities” (COSMOS 2001a).

• In collaboration with the HES, ATSDR and NCEH should continue to
evaluate and assess the effectiveness of the HES.

Further information on this evaluation is continued in the discussion of the
Hanford site in the annex; however, it is important to note that in 2000, the
director of the Hanford Education and Action League evaluated the HES and
concluded that “the Hanford Health Effects Subcommittee stands as a sterling
example of what can be accomplished when citizens are included early and often
to deal with complex issues” (NCEH/ATSDR 2006). When HES subcommittee
members were asked about the impact of NCEH and ATSDR at the sites, they
noted that “health care providers are more aware than they used to be about
potential health effects of chemical and radiation exposure at the DOE sites
because of the work of CDC and ATSDR.” Also, many HES subcommittee
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members reported that ATSDR played an important role in improving health
education at the sites (COSMOS 2001a, 2001b).

Community and Tribal Subcommittee

In 1997, ATSDR established the Community and Tribal Subcommittee. The
subcommittee, whose membership includes people living near Superfund sites as
well as individuals representing organizations, was charged with the following:
“(1) serv[ing] as an advocate for communities; (2) serv[ing] as a sounding board
for ATSDR to develop policies and programs related to communities; (3)
serv[ing] as a conduit to provide input, opinions, and feedback from communities
to the BSC; and (4) facilitat[ing] outreach for the BSC to communities” (ATSDR/
NCEH 2006). The subcommittee also developed The Community/Tribal Advi-
sory Process: A Citizens’ Guide (ATDSR/NCEH 2006).

ATSDR has reported that as a result of recommendations from the Commu-
nity and Tribal Subcommittee:

• “ATSDR worked with EPA to include health-based technical assistant
grants in the Superfund Technical Assistance Grant  program.

• ATSDR established a formal Office of Tribal Affairs that coordinates
ATSDR activities with tribes impacted by Los Alamos and Hanford.

• ATSDR produced a video to train agency staff on how to work more
sensitively with diverse communities and culture” (ATSDR/NCEH 2006).

Committee Evaluations of Site-Specific Communication Efforts

In addition to reviewing the overall agency dissemination and communica-
tion activities, the committee reviewed these activities in detail at three DOE
sites: Hanford, Oak Ridge, and Los Alamos. These reviews are described in
Annexes 5A, 5B, and 5C, respectively, to this chapter. The committee’s conclu-
sions from these reviews are summarized in the following sections.

Hanford Community

NIOSH and NCEH Many of the dissemination and some communication efforts
at Hanford for these two agencies have been evaluated earlier in this chapter
under the non-site-specific activities of these agencies. Related to additional
communication activities, discussions held by the committee with 13 knowledge-
able non-DOE and non-HHS individuals involved with Hanford from 1990 to
2005 revealed some consistent themes regarding both NIOSH and NCEH. First,
there was awareness—in some cases, quite detailed—of the information dissemi-
nation activities of these two agencies. While value was placed on the techniques
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of presentations at many types of public events, press releases, and the printed
materials previously described, particular emphasis was placed on NIOSH’s ef-
forts to inform workers and their representatives—and site managers—of both
the progress and the results of various NIOSH projects. The Hanford Tanks
Vapor Study was specifically mentioned several times as a good, recent example
of NIOSH endeavors and also of a study that had a direct effect on policies and
practices at Hanford.

There was also general agreement on a less positive feature. With only a few
exceptions for both agencies, decisions about what to study, and how to study it,
were made seemingly without any advance consultation with any affected work-
ers or the general public or with technical experts affiliated with them. Similarly,
while the one-way dissemination of progress and results was often quite satisfac-
tory, there generally was no effective two-way communication back to either
agency regarding, for example, midcourse additions or suggestions for the study.
This was forcefully expressed by technical experts affiliated with various tribes,
who perceived that their suggestions regarding potential exposure pathways were
ignored (also, in this case, in their interactions with ATSDR).

ATSDR Based on reported materials from ATSDR, the Hanford Community
Health Project (HCHP) appears to be a successful program. Its communication
materials are understandable and useful to both the lay and the physician commu-
nity, and its practice of partnering with various professional societies is commend-
able. Its web site has useful and understandable information and is easy to use. It is
laudable that the agency brought in an outside public relations firm to evaluate its
communication efforts and then made adjustments to help bring its important health
education information to greater numbers of people in the region.

To its credit, ATSDR appears to have attempted to work with community
groups and site-specific subcommittees to alter some of its studies or include
within its action plans aspects of research or other actions favored by the commu-
nity. That the agency was so invested in the medical monitoring issue and then
that program was not funded indicated to citizens that a program that had been
promised and planned over time was never a sure thing. The loss of the Hanford
Health Information Network (HHIN) was a blow to many in the Hanford commu-
nity who felt that this central information network was a considerable asset for
informing individuals of happenings related to cleanup and remediation at the site
as well as public health issues and may have detracted from the community’s
trust in the agency. Whether the HCHP completely fulfilled the role originally
established by the HHIN cannot easily be determined, although it did take on
some of the group’s activities.

Advisory Groups According to the COSMOS evaluation, the Hanford HES was
an active group that sought interaction and provided advice to NCEH and ATSDR.
It appeared to be fully involved in many activities, providing advice that some-
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times was used. The DOE site advisory board seemed much more removed from
most HHS communication activities, and this was a missed opportunity for the
HHS agencies to communicate with site opinion leaders and, through them, the
various groups they represent.

Mass Media The newspapers examined provided frequent coverage of activities
at Hanford, including relating scientific studies in lay language for workers and
citizens. They also covered a number of important issues such as medical moni-
toring and cleanup concerns. They were actively engaged in relating Hanford
information to readers in both Washington and Oregon.

To conclude, Hanford was rich in dissemination and communication oppor-
tunities for the HHS agencies, particularly going beyond conventional programs
and developing ones that serviced an anxious worker and citizen population.

NIOSH and NCEH appear to have performed only their required communi-
cation tasks and not taken advantage of the potential for working with stakehold-
ers in a more meaningful way. The exception to this is the TSP’s activities for
HEDR, which were truly comprehensive and impressive as early communication
efforts. ATSDR, given its mandate, had more flexibility to work directly with
citizens, adjusting some programming and research to meet concerns and needs,
in particular by developing the HCHP. Its programs appeared to be effective and,
according to the agency, reached large numbers of individuals. However, without
independent outside evaluation, the committee cannot estimate the impact of any
of these programs on Hanford workers, their families, and other citizens in the
region.

Oak Ridge Community

In the absence of any independent professional evaluation, assessment of the
effectiveness and impact of all communications efforts with communities at the
Oak Ridge Reservation and surrounding area is subjective and anecdotal. Com-
paring the communication and outreach situation in Oak Ridge in 2004 versus
1990 at the beginning of this program, it is safe to say that progress was made.

ATSDR should be given high grades for its very active and engaged connec-
tion with the Oak Ridge communities. It offered opportunities for the workers
and the community in general to air their health concerns as well as to provide
informative presentations to professionals in the medical community and the
general public. The briefs that it published attempted to inform the populace on
various issues that had been brought to their attention through community meet-
ings. It is difficult to judge the value of this information to members of the
community since there was no independent assessment of the communication
effort. The committee feels that the communication efforts stopped short of
achieving an open and trusting dialogue at this site, as evidenced by published
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letters to the editor in the Oak Ridger, a local newspaper, which indicated a
divided option regarding the closing of the ATSDR office in Oak Ridge last year.

There is clearly a higher level of community involvement in health and
environmental issues through a number of organizations (Oak Ridge Health
Agreement Steering Panel, Oak Ridge Reservation Site Specific Advisory Board,
Oak Ridge Reservation Local Oversight Committee, Oak Ridge Reservation
Health Effects Subcommittee) as well as activist groups (Oak Ridge Environ-
mental Peace Alliance, Coalition for a Healthy Environment), which get the
attention of and are responded to by DOE management. While these channels of
communication to DOE exist, to characterize them as effective in creating a
common agenda for health and environment would be an overstatement. None-
theless this community involvement through organizations and advocacy groups
has resulted in an improvement of the situation in Oak Ridge regarding availabil-
ity of information on health and environmental issues. The recent elimination of
ATSDR activities in Oak Ridge does not bode well for further improvements in
the dialogue with the community and workers, given that hazardous cleanup and
incinerator operation will continue at Oak Ridge.

DOE’s establishment of a “one-stop” information center on such issues is
further evidence of a greater degree of openness toward the community on the
part of DOE. The large number of publications from both ATSDR and DOE
regarding health and environmental issues in the Oak Ridge community are avail-
able publicly through the DOE Oak Ridge Office Information Center. However,
as stated throughout this chapter, it is clear that most of these publications were
not designed particularly well for understandability by the average person in the
community and therefore were interpreted by many as government “propaganda.”

The Oak Ridge Reservation HES itself appeared to be controversial, accord-
ing to a review of its meeting minutes as well as press reports about it. Some
citizens claimed that the committee was serving the government agenda. Still
others lamented the demise of this committee due to budgetary cutbacks because
its disappearance marks the end of a useful channel of communication with the
government about community health problems. Undoubtedly, both positions have
some merit to their claims (Rogers 2005d).

Los Alamos Community

Los Alamos appears to have the least developed dissemination and commu-
nication program of the three sites studied in depth by the committee. The
LAHDRA web site provides understandable information about the project. The
full text of the interim report is available on the site as are the locations of
libraries where members of the public can view retrieved documents and direc-
tions for getting to these libraries. Although much of the information on various
“pages” of the web site was brief, there were links to other sites with more
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information. The web site itself was easily used, providing basic information
about the project. It was not clear when the web site had last been updated.13

NIOSH has included Los Alamos in some of its multisite studies and dis-
seminated information about the results of these studies to workers in its usual
manner. ATSDR appears to have less of a presence at this site than at Hanford
and Oak Ridge, in both PHA and educational activities. The site-specific advi-
sory board seems active and offered some communication evaluation advice to
ATSDR through 2005 from its Community Involvement Committee. The fact
that this committee has now disbanded is not seen as a good sign. Media coverage
does not appear to have been as heavy at this site as at Oak Ridge or Hanford,
although there seems to be a range of topics being presented to readers about
worker and citizen issues at Los Alamos.

To summarize, less effort appears to have been put into dissemination and
communication efforts for workers and citizens at this site than at the other two
studied. However, no information is available from any internal or outside evalu-
ation of the dissemination and communication programs occurring at Los Alamos,
which handicaps the committee’s evaluation of these efforts.

DISCUSSION

As noted early in this chapter, communicating about radiation risks is diffi-
cult, and federal agencies trying to do this face a number of serious challenges.
These include the level of public fear about radiation from these sites; the history
of secrecy at these sites, which resulted in a loss of public trust and confidence in
federal agency operations that undermined information acceptance; and the com-
plexity of the technical language and concepts of both the radiation and the
epidemiology.

In addition, as noted in the beginning of this chapter, scientific and technical
information alone seldom serves to resolve issues. Environmental controversies
are typically amalgams of scientific, political, economic, sociological, and ethical
considerations, and while providing the best possible scientific and medical in-
formation may serve to lessen disagreement or forge consensus about “technical”
aspects of the issue, even if these goals are achieved, other dimensions of the
issue may remain (Johnson 1999, as cited in Tuler et al. 2005). Research has
shown that different members of a community can have different preferences
about how they want such programs to be conducted and about their criteria for
determining the effectiveness of such programs. For all of these reasons, develop-
ing an environmental or health risk communication program to meet all of these

13Los Alamos Historic Document Retrieval and Assessment Project. 2006. Available at http://
www.lahdra.org/.
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needs is a complex process that requires considerable levels of commitment,
time, money, and personnel on the part of government agencies.

The committee used a number of criteria developed over the years in the
field of risk communication to evaluate the HHS agencies’ communication ef-
forts. These included that a message should “(1) emphasize information relevant
to any practical actions individuals can take; (2) be couched in clear and plain
language; (3) respect the audience and its concerns; and (4) seek to inform the
recipient, unless conditions clearly warrant the use of influencing techniques”
(NRC 1989). To evaluate these factors, committee members reviewed a sample
of printed and electronic materials from HHS agencies for relevance, accuracy,
accessibility, timeliness, comprehensibility, and credibility. Credibility was par-
ticularly important because effective communication requires authoritative and
trustworthy sources who focus on the issues that recipients most need to under-
stand. In addition, the committee tried to establish whether the developers of the
communication programs had evaluated both internally and externally whether
their risk messages had been understood and their risk communication programs
were effective. Finally, believing as many others do that an effective risk commu-
nication program must have a minimum of two-way communication interactions,
the committee looked at methods used by HHS agencies for the public and
workers to provide opinions, recommendations, and other inputs as well as have
an influence on decision making.

Although bringing the public into a participatory process is important and
has been included by both DOE and HHS in their site-specific Citizen Advisory
Boards and HESs, respectively, two important priorities for the sponsoring gov-
ernment agency should be present for successful public and stakeholder partici-
pation outcomes and increasing public trust. The first is that the agency initiating
the public participation process should be willing (or able) to make the kinds of
commitments needed to make the process successful. This goes beyond time and
money, although those are important. In such a situation, agency decision makers
have to be flexible and open-minded about the nature of the participation and its
outcomes. For example, they should welcome the desire of public participants to
“redefine problems, focus on different issues, or otherwise change the nature of
questions that agencies ask” (Beierle and Cayford 2002).

The second important priority is for agency decision makers to recognize the
legitimacy of public values and understand that those values may lead to priori-
ties and conclusions that agency personnel, who have their own understanding of
what the public interest is, originally may consider “wrong.” According to a
recent meta-analysis (a statistical analysis of several or more studies that address
a set of related research hypotheses) of 239 cases of public involvement in envi-
ronmental decision making over the past 30 years, failure of an agency to commit
to these two important priorities threatens the legitimacy of the public participa-
tion process and whatever public trust the lead agency may have (Beierle and
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Cayford 2002). To paraphrase, “truth is in the eye of the beholder” and the goal
for a successful communications effort should be to keep that in mind at all times.

Another issue that complicates public and stakeholder involvement is how
much influence should be given to the public and stakeholders. Many people
agree that the public participation process requires some level of public influ-
ence. Yet, in most public meetings, citizens only provide information and com-
ments and agencies have little legal obligation to act on these contributions.
According to the meta-analysis, “one of the principal reasons offered for low
levels of participant motivation was a perception that the public had little influ-
ence over agency decisions.” Such perceptions work against building public
trust. The same study showed that “the goal of incorporating public values, which
essentially measures the public’s influence, is highly and significantly correlated
with the goal of public trust. In low-trust situations, then, the public may need to
be granted more influence to convince them of the legitimacy of the public
participation process” (Beierle and Cayford 2002).

Expanding on this concept, a report on risk by the NRC (1989) noted: “Citi-
zens of a democracy expect to participate in debate about controversial political
issues and about the institutional mechanisms to which they sometimes delegate
decision-making power. A problem formulation that appears to substitute techni-
cal analysis for political debate, or to disenfranchise people who lack technical
training, or to treat technical analysis as more important to decision making than
the clash of values and interests is bound to elicit resentment from a democratic
citizenry” (NRC 1989). This issue becomes quite important when considering
actions and opinions of members of site-specific Citizens Advisory Boards and
HESs at DOE facilities.

Information dissemination activities to citizens and workers at DOE sites by
the HHS agencies were extensive, often tailored to the needs of specific audi-
ences, and sometimes accompanied by useful public meetings, small group dis-
cussions, and other face-to-face exchanges.  These activities benefited citizens
and workers by providing them with needed information about health risk con-
cerns. Transfer of these communication activities from DOE to the HHS agen-
cies fulfilled an important component of the commitment in the MOU to provide
objective information from a health-oriented agency. This transfer also allowed
DOE to focus on a new primary mission of site cleanup and eased some of the
public criticism directed at it concerning radiation exposures.

Each of the HHS agencies had its own charge and special responsibilities for
communicating with DOE site workers and surrounding community members.
These agencies carried out their dissemination and communication efforts with
varying degrees of success related to their charges. Because NIOSH efforts cen-
tered on communicating research findings to workers, among others, its efforts
were more limited in scope than those of ATSDR, which has a major communi-
cation role with the community defined as part of its mission. NCEH itself ap-
peared to undertake few direct communication efforts, but functioned prima-
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rily—at least in the elements the committee reviewed—through its subcontractor,
which performed admirably in communicating about HEDR issues at Hanford.

Both NIOSH and ATSDR had identifiable, discrete communication plans,
although the degree to which each carried out those plans varied. NCEH did not
appear to have a communication plan. It told the committee that “NCEH’s goal
was to keep the public informed through meeting notifications (by contractor
mail-outs) to interested individuals and organizations and by posting meeting
announcements in the Federal Register” (NCEH 2006c).

NIOSH’s main instrument of communication to workers, the Brief Report of
Findings, was not user-friendly. While these reports sought to inform their read-
ers about the results of scientific studies that were important to workers and their
families, extensive technical language was used in the reports and the committee
questions the effectiveness of this tool. NIOSH said that it “held extensive con-
sultations with workers and management” and assessed what workers wanted to
see in the summaries, which included clear language, but the committee does not
think this objective was achieved.

While NIOSH appeared to internally evaluate its written products, the lack of
any external evaluation of the NIOSH dissemination efforts handicapped an evalu-
ation by this committee. Written materials and records provided by NIOSH relating
the success of meetings and other communication methods employed by the agency
to interact with workers and members of the public about its studies were all
presented from the view of the agency itself and were activity-based. NIOSH did
not provide information or data on how the audience responded to these activities;
therefore there was no adequate basis for a third-party assessment.

The HEDR Project, which came under NCEH purview in its later stages,
serves as a good example of a concerted effort to communicate with the public.
Selected written products distributed to the public through this program were
reviewed by the committee and found to be understandable, timely, and informa-
tive. Large mailing lists and use of commercial media helped to ensure that the
messages reached a large regional audience. This program used various internal
and external evaluation techniques to make sure that its messages met the needs
of the target audience, reached the intended audiences, and were understood.

Generally, ATSDR appears to have fulfilled its requirements to provide
information to citizens living near nuclear weapons sites. Based on its examina-
tion of the communications sections of four PHAs, the committee believes that
ATSDR made an effort to make sections of these reports understandable to inter-
ested members of the public and to address their concerns in these reports. How-
ever, a number of responses to questions from the public in the completed PHAs
seemed perfunctory and not very informative. In addition, the agency’s discus-
sion about using the most conservative measures in PHAs for evaluating public
health concerns could be construed as misleading by concerned citizens since the
ATSDR definition of what is considered scientifically “conservative” does not
agree with the linear extrapolation of health effects to very low doses used by
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other federal agencies such as the EPA or the United States Nuclear Regulatory
Commission. If it has not done so already, this policy could create public distrust
related to PHAs. The introductory chapter of the ATSDR’s toxicological profiles
(PHSs) and the ToxFAQs based on the profiles were relatively easy to read and
translated the health information into understandable language.  The use of a
question-and-answer format provided easily accessible information for those liv-
ing at the sites.

ATSDR’s web site has many items and links on it conveying and explaining
information to interested readers about health issues at these sites. In its overall
evaluative efforts, it appeared that the agency made a concerted attempt to obtain
public input and feedback to improve its dissemination efforts. As discussed in
the annex on Hanford site activities, ATSDR’s targeted efforts such as those in
the HCHP for communicating with different constituencies appeared to the com-
mittee to be successful, although there was no actual discussion with recipients of
information about these programs. Developing materials for Hanford area physi-
cians to help them recognize symptoms and specific illnesses related to radiation
exposure and then developing partnerships with various professional organiza-
tions to distribute these materials within professional communities constituted an
excellent endeavor. Also, hiring a public relations firm to reinvigorate efforts to
contact citizens who had lived at Hanford during the plant’s operational years to
provide them with information about potential risks and what to do about them
was an effective move on the agency’s part. Better external evaluation of these
efforts beyond just numbers of individuals reached or stories placed in newspa-
pers would have given this committee, and more importantly ATSDR, a more
accurate measure of this plan’s success.

The two other HHS agencies also have web sites. All three agencies appear
to depend on these web sites for communicating to workers and the public.
Although web sites are useful and efficient, and can reach large numbers of
people, they do not constitute in themselves an effective total communication
strategy, nor is counting hits on a site an evaluation of its effectiveness.

Another method for reaching large numbers of people—providing informa-
tion to the mass media—appeared to be used by the three HHS agencies to
varying degrees. However, the committee did not review many press releases or
other agency activities directed at the media and therefore cannot comment on
their effectiveness.

Seeking input from citizens in affected communities through Citizen Advi-
sory Boards and HESs can be an effective public participation mechanism, al-
though it is not the only one that can be employed. Working with citizen groups
can be both a rewarding and a frustrating experience for government officials.
Regarding the public benefits of the HES, an external evaluation effort, the
COSMOS report, found that the HES provided “a formal way of advising the
government on public concerns; improving communication with the government;
and providing access to information.” In addition, the federal agencies noted that
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the process encouraged them to learn more about community concerns (COS-
MOS 2001a, 2001b).

Part of the problem government officials have when dealing with advisory
boards and committees relates to issues discussed in the introduction to this
section: perceptions, perspectives, and needs of stakeholders differ from those of
government officials.  Reconciling these differences is not an easy task, yet it is a
critically important one to ensure citizen input and public participation into both
communication and decision-making processes.

To its credit, ATSDR appears to have attempted to work with community
groups and site-specific subcommittees to alter some of its studies or include
within its action plans developing aspects of research or other actions that the
community favored, particularly related to the Infant Mortality Study and medi-
cal monitoring at Hanford (see Annex 5A). The COSMOS evaluation found that
the Hanford HES provided consensus advice and recommendations to HHS agen-
cies about a variety of issues, including communication, and that agencies often
responded to the recommendations in writing and orally at the meetings (COS-
MOS 2001a, 2001b). The COSMOS evaluation indicated that the subcommittee
members surveyed strongly or generally agreed that ATSDR provided feedback
on their recommendations, while NCEH and NIOSH were found to be slightly
less likely to consider the advice of the subcommittee (COSMOS 2001a, 2001b).
Several subcommittee members, in particular, noted that NCEH staff did not
always stay for full meetings. They perceived this as a lack of interest and com-
mitment to the advisory process (COSMOS 2001a, 2001b). Related to Hanford,
the committee was surprised to find that some members of DOE’s Hanford Advi-
sory Board knew very little about most of the HHS activities at the site. That such
an influential group was not effectively informed about these efforts was defi-
nitely problematic for keeping people at the site informed.

Not every person or citizen group related to DOE sites has had good interac-
tions with site-specific committee activities. In 2004, three organizations—Tri-
Valley CAREs (Communities Against a Radioactive Environment), Western
States Legal Foundation, and San Francisco Bay Area Physicians for Social
Responsibility—and several citizens resigned from the ATSDR Livermore Lab
“site team.” According to a letter sent to ATSDR, these groups and individuals
had “participated in good faith in the process for eight years, attempting always to
mend the flaws in the ATSDR’s PHA process. We have used our individual and
organizational in-house scientific expertise and have also hired independent sci-
entists to offer needed comment and criticism on the individual ‘health consults’
and studies undertaken by ATSDR that comprise this final document. For eight
years, ATSDR has disregarded our individual and collective technical, scientific
and community expertise. Similarly, our input on improving the site team process
and the need to enhance its community involvement has fallen on deaf ears.”
They resigned, they added, because the site team process was being used by
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ATSDR to imply community participation and acceptance of ATSDR’s “flawed
science and the resulting conclusions” (Kelley et al. 2004).

A group of citizens at Rocky Flats also took exception to the methods and
conclusions of an ATSDR PHA done for that site, although most of their points
related more to the science of the PHA than to communication issues (Moore
2004).

While the public participation process is not an easy one for any of the
agencies or citizen groups involved, the committee believes that such participa-
tion, particularly related to Site-Specific Advisory Boards and HESs, is vital.
Committee members were very concerned to learn that the activities of the HHS
HESs at almost all of the sites studied had been ended. While there are still DOE
Site-Specific Advisory Boards active, they may not be sufficient to provide the
citizen and worker input needed for either DOE or HHS agency research pro-
grams that still exist and need to continue.

Also of great concern to this committee was that the efforts made by the three
HHS agencies over the years to communicate with workers and citizens about
radiation risk issues are being curtailed. The need for HHS, working under the
terms of the MOU, to develop more effective two-way communication programs
containing relevant, accessible, and comprehensible information about the safety
and health effects of the operations of DOE facilities is a central theme of this
report. This need can be expected to increase as the operations of several of these
facilities change and perhaps expand. Cleanup activities entail a somewhat differ-
ent set of worker safety and community health issues than production. As facili-
ties change their activities, new or differently prioritized safety and health issues
will emerge; new research questions may arise; new organizations or advisory
bodies may form; and new modes of interaction may be necessary. All of this
points to a need for DOE and HHS to ensure that the scope of research and
communications activities remains aligned with the activities of the facilities.
Despite budgetary constraints, there is still a serious need for getting information
to and from workers and citizens about these cleanup activities and the risks
involved with them, whether the information is with HHS, DOE, or site contrac-
tors. It seems that the lessons learned from 15 years of more open communication
under the MOU are now not being heeded, and as a result, continuing and new
suspicions and mistrust could again polarize these communities.

FINDINGS AND RECOMMENDATIONS

1. Information dissemination activities to citizens and workers at DOE sites
by HHS agencies were extensive and benefited the target audiences by giving
them needed information about health risk issues.  Cleanup activities at DOE
sites have led to continuing perceptions of significant health risks for citizens and
workers, particularly as they age. This situation necessitates continuing and im-
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proving health risk communication and education programs at DOE sites. As a
result, the committee recommends the following:

• HHS agencies should be the continuing main source of active risk com-
munication and education programs at DOE facilities due to significant evi-
dence of continuing distrust of DOE and its contractors. DOE should work
with the HHS agencies, its own contractors, and citizens’ advisory boards to
try to gain back trust in communities near its facilities with its own open,
two-way communication efforts.

• Dissemination and communication efforts should be coordinated among
the federal agencies involved as long as such coordination does not affect
trust issues for HHS agencies among workers and citizens in and near DOE
facilities.

2. While HHS information dissemination was generally laudable, communi-
cation activities related to worker and public health were variable in quality and
uneven, agency to agency. Again, for the purposes of this report, the committee
drew a distinction between dissemination and communication. Dissemination is
typically referred to as a one-way process, where information is distributed,
publicized, or broadcast widely, while communication implies a two-way pro-
cess, including an interchange of knowledge, thoughts, and opinions. In its evalu-
ation, the committee also had to look closely at the communication efforts of the
HHS agencies. Guiding principles for effective risk communication, as discussed
previously, were not always employed by the HHS agencies. Many studies of the
nuclear industry as well as other hazardous operations (many of them cited ear-
lier) have recommended best practices that could be effective in communicating
the risks involved in such operations to both worker and community groups. As a
result, the committee recommends the following:

• Both DOE and HHS agencies should develop improved long-term com-
munication plans that incorporate risk communication lessons learned dur-
ing the past 15 years from scholars and practitioners (including those at these
agencies). These improved communication plans should continually be up-
dated and reviewed by outside risk communication experts every few years.

• DOE and the HHS agencies should significantly increase organizational,
financial, and personnel assistance for communication activities at DOE
facilities.

3. While the committee recognizes difficulties inherent in communicating
about risk to lay persons and in the public participatory process, it believes that
open communication involving dialogue among the agencies, workers, advisory
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bodies, and the public is critically important and needs improvement in a number
of areas. As a result, the committee recommends the following:

• DOE and the HHS agencies should specify mechanisms in their improved
risk communication plans for achieving more effective, open, two-way com-
munication with workers and the public about health risks associated with
cleanup activities as well as continuing or new missions at DOE facilities.
Risk communication research on how best to incorporate public participation
and work with citizen groups should be applied to these plans, remembering
that the specific best practices at one site might not necessarily be the best
practices at another site. Agendas for public and worker meetings should be
developed in concert with citizen and worker representatives to ensure that
stakeholders’ concerns and opinions are treated with respect and responded
to seriously.

• The HCHP directed by ATSDR should be continued to ensure good pub-
lic health information about risks at that site, particularly during cleanup
activities. Similar projects should be established at other DOE sites where
serious health effects issues exist.

• DOE Site-Specific Advisory Boards have been an important communica-
tion element at DOE sites. These should be continued as long as cleanup
work continues at the sites and can be improved by including ex officio
representatives from both DOE and HHS agencies.

• Similarly, the HESs at DOE sites, which were considered highly success-
ful in the COSMOS report evaluation, were a very important communication
tool and should be reconstituted at DOE sites where serious concerns about
health effects issues exist.

• All site-specific advisory boards and any reconstituted HESs should have
a subcommittee that reviews and recommends actions on risk communica-
tion to workers and the public. This subcommittee should work with DOE
and relevant HHS agencies to provide overview, feedback, and advice on
communication activities. To further these goals, site-specific advisory
boards, reconstituted HESs, or these risk communication subgroups should
add a communication professional as a member, if there is no such person
already on the group.

4. There has not been enough outside evaluation of the communication as-
pects of the HHS programs. Best practices in risk communication need profes-
sional evaluation, particularly to meet the needs of different stakeholders. As a
result the committee recommends the following:
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• HHS agencies and DOE should engage in periodic and systematic evalu-
ations of their communication efforts using the most current risk communi-
cation research and practices available. These evaluations should include
development of a framework by which to assess the effectiveness of their
communications to stakeholders, as well as the use of both internal and
external evaluators.

• Such assessments would include not only evaluating the quality of the
communication products and the ability to disseminate information effec-
tively but, more importantly, an assessment of how the information is inter-
preted, perceived, and accepted by the affected communities and workers.
To ensure that these evaluated efforts are adjusted to make them more effec-
tive, internal evaluations should be done yearly and external evaluations
should be done at least every 3 years to ensure that the most current feasible
risk communication research and practices are being applied.

ANNEX 5A THE HANFORD COMMUNITY

The Hanford Nuclear Reservation, now known as the Hanford site, was
selected in 1943 as one of the sites for the Manhattan Project to produce pluto-
nium for nuclear weapons production. That spring, residents from three towns
were evacuated from a 640-square-mile area. A 560-square-mile portion of that
area was later renamed the Hanford Nuclear Reservation. For a number of years,
the reservation was used to process spent nuclear fuel and to extract plutonium
for national defense. In 1990, its final reactor was stopped and the Hanford
mission became waste management and remediation. Also in 1988-1989, the
Hanford site was placed on the NPL by the EPA with four areas identified as
priorities—the 100-, 200-, 300-, and 1100-Areas. On May 15, 1989, representa-
tives of DOE, the Washington State Department of Ecology, and the EPA signed
an agreement to clean up radioactive and chemical wastes over the next 30 years.
This agreement is known as the Tri-Party Agreement, or the Hanford Federal
Facilities Agreement and Consent Order (ATSDR 1997b). As noted earlier, pub-
lic distrust in DOE’s handling of worker and community health studies at the site
led to the MOU between DOE and HHS to transfer not only the worker and
public health studies, but also the communication of their results to workers and
citizens, from DOE to HHS. Effective communication, particularly regarding
studies of health effects related to exposure to ionizing radiation, is an especially
important component of the current epidemiological research program managed
by HHS.

Essential components of the HHS outreach efforts include distributing the
findings of health studies and providing the workforce and the community with
information about potential exposures to toxic agents associated with the sites.
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NIOSH has been involved primarily in conducting health studies of workers,
while NCEH and ATSDR have conducted studies to evaluate exposures of the
surrounding communities. A variety of techniques have been used by these agen-
cies to varying degrees, ranging from presenting results in public meetings, to
sending mailings to affected individuals and providing advice to the medical
community. Many of the three agencies’ general communication activities have
already been discussed in this chapter, so the site information here deals with
additional programs at each of the sites selected for review by the committee.

Agency Communication Efforts

NIOSH and NCEH

NIOSH has conducted more than 10 studies at the Hanford site and has
produced numerous publications resulting from these studies, including the Brief
Reports of Findings discussed earlier. Its primary responsibility is to interact with
workers and their representatives, and it appeared to treat those at Hanford in the
same manner as it treated those at other DOE facilities.

NCEH’s research at the Hanford site, as noted earlier, included the HEDR
Project and the HTDS. As noted earlier, the latter effort was congressionally
mandated in 1998 and is not considered part of the work under the 1990 MOU,
thus, it is not discussed in detail in this report.

NCEH was responsible for presenting results of the HEDR to the affected
communities but was not responsible for directly informing workers. Although
NCEH inherited the HEDR Project, it did not interfere with the communication
plan developed and run by HEDR’s Technical Steering Panel. Again, NCEH
stated that its “goal was to keep the public informed through meeting notifica-
tions (by contractor mail-outs) to interested individuals and organizations and by
posting meeting announcements in the Federal Register” (NCEH 2006c). In
terms of written materials that supported communication efforts, NCEH and
HEDR’s Technical Steering Panel produced several booklets: Initial Hanford
Dose Estimates; Summary: Radiation Dose Estimates from Hanford Radioactive
Material Releases to the Air and the Columbia River; and Evaluation of the
HEDR Source Term and HTDS Power Calculations (NCEH 2006b). The com-
mittee reviewed the first publication and found it targeted to its lay audience and
relatively easy to read given the difficulty of the technical material. It included
some useful charts and illustrations plus a question-and-answer section.

Other NCEH methods of outreach included agency personnel attending meet-
ings with formally established advisory committees, including the Hanford Health
Effects Subcommittee (HHES) (NCEH 2006b).
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ATSDR

ATSDR, with major communication responsibilities at DOE sites, has been
very active at Hanford in a number of areas. Its activities at the Hanford site
began in 1989, and it produced PHAs for the 100-, 200-, 300-, and 1100-Areas.
The communication aspects of these PHAs have been discussed in the general
section on ATSDR in this chapter. However, other important communication
elements of the ATSDR program were specific to Hanford and are reviewed here
(see Chapter 3).

Public Health Action Plans Environmental health education was one of the
major components of public health action plans that resulted from the PHAs done
by ATSDR at Hanford. These plans recommended that such education “be under-
taken to help the community and tribes understand their potential for exposure
and to assess adverse health effects potentially related to activities in the Hanford
100, 200, and 300 Areas. The agency, in concert with the communities and tribes,
will determine the necessary education programs that interface with existing
local programs and focus on the information needs of the tribes and the concerned
members of the community. This activity and implementation of the necessary
programs will be coordinated with the Hanford Health Information Network, the
Hanford Health Effects Subcommittee, and other relevant groups” (ATSDR
1997b).

The plans also called for environmental health education to advise public
health professionals and the medical community of the health concerns of com-
munities near Hanford and the nature and possible consequences of exposure to
Hanford contaminants. As a result of these plans, ATSDR established a number
of health education and promotion activities.

Hanford Community Health Project One of the results of this need for an envi-
ronmental health education program at Hanford is the Hanford Community Health
Project (HCHP). The goal of the project is to “assist individuals and their health
care providers in making informed choices regarding their thyroid health as a
result of potential exposure to radioactive iodine from Hanford” (ATSDR 2006b).

Much of the information on ATSDR’s web site about Hanford (http://
www.atsdr.cdc.gov/hanford/educational/) has been developed by and or coordi-
nated through the HCHP. The web site includes the following information:

• A community resource area with brief information about health effects
related to exposure to iodine-131, a map of the Hanford site, a list of methods for
sharing information with family and friends about I-131 exposure, and an expo-
sure self-assessment quiz (ATSDR 2005a);

• An informational pamphlet describing types of cancers in easily under-
stood terms; and
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• Numerous links to information developed for the now defunct HHIN,
which is discussed below.

In developing the HCHP, ATSDR had to overcome not only a distrust of
government agencies, but also message fatigue and a 40- to 50-year time span
since the radiation releases occurred. To do so, it used public relations strategies
to re-engage and revive interest among “community members who had become
apathetic after years of perceived government inaction” (ATSDR 2005b).

To help establish the HCHP, ATSDR awarded a contract to the National
Opinion Research Center in 1999.

The HCHP faced a number of challenges in developing its Hanford program:

• Radiation exposure had occurred as much as 50 years ago, so those ex-
posed might be disengaged from the issue or unaware of information made avail-
able since exposure.

• The exposed population was geographically disperse because many had
moved from the area.

• Public anger and mistrust resulted from the federal government’s role in
exposing citizens to radiation, creating barriers to effective communication by a
government agency.

• The HTDS had failed to show a link between exposure and increased
incidence of thyroid disease, but this finding was in direct opposition to what the
public believed.

• There was a desire among downwinders for additional health-related in-
formation but a lack of awareness of where to access that information (ATSDR
2005b).

To assess community needs, the HCHP initially surveyed approximately 500
individuals who were potentially exposed to I-131 at the Hanford site to deter-
mine their information and health care service needs. More than 80 percent of
those surveyed indicated that they were interested in receiving educational mate-
rials about thyroid disease and I-131 exposure (ATSDR 2006b). Based on this
initial survey, the HCHP set out to establish a clearinghouse of related health
information, design a web page to disseminate information and materials, and
improve and expand outreach efforts (ATSDR 2006d). As part of these efforts,
the HCHP developed the following:

• A two-page pamphlet, “Request for Medical Evaluations for Past Expo-
sure to Iodine-131,” was developed for individuals concerned about thyroid dis-
ease to give to their physicians during an examination. The pamphlet includes a
map, information to discuss with the physician about potential exposure to io-
dine, background discussion of the Hanford site, health effects of I-131 exposure,
International Classification of Disease codes for procedures and symptoms re-
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lated to thyroid disease, a brief radiation primer, and additional contact informa-
tion (ATSDR 2006c).

• Health care provider information contained a physician’s guide to I-131
exposure; case studies developed for physicians; and two instructional videos for
physicians, “Hanford: The Psychological Dimensions of Radiation Exposure”
and “Thyroid Disease Management and Radiation Exposure” (ATSDR 2005a).
The guide for physicians includes background about the Hanford site, a list of
relevant clinical tests, and a list of additional resources (ATSDR 2004a). The
thyroid disease management video includes a review of thyroid disease and re-
lated exposure to I-131, expert discussion of the disease with information about
symptoms and treatment options, and background about the HTDS, in addition to
other information available on the topic (ATSDR 2005a).

• The HCHP offered seminars at physician meetings, set up booths at medi-
cal society meetings, and mailed information directly to physicians (ATSDR
2006b). It also provided continuing education credits. These efforts were aimed
at increasing physicians’ awareness and addressing the perception among down-
winders that their health care providers knew little about Hanford’s history.

In 2004, a public relations firm was hired to assist with HCHP efforts. The
objectives were to increases awareness about the potential risk of exposure and to
increase enrollment on the mailing list and visits to the HCHP web site. The firm
targeted the audience using a variety of communication routes and trusted sources
including the health care community, local media, and community organizations
(ATSDR 2006b). Outreach to medical organizations resulted in 40 partnerships
with clinical endocrinologists, physicians assistants, and nurses. These organiza-
tions agreed to disseminate information in newsletters and magazines, post infor-
mation on their organizational listserves and web sites, and distribute information
during meetings, with a total potential reach of more than 215,000 health care
providers.

In distributing information to community organizations, the HCHP contacted
unions, labor councils, city chambers, major employers, lodges, and other local
community organizations and encouraged them to link to the HCHP web site.
Partnerships were formed with 24 community organizations that agreed to dis-
seminate information.

The public relations strategy used the interpersonal communication influ-
ence of family and friends by encouraging downwinders on the HCHP mailing
list to send pre-stamped postcards to their friends and family who might be
unaware of potential exposure and prompt them to learn more about potential
health risks. Convincing journalists in the region of the importance of this health
information and the need for disseminating it proved difficult, but some articles
and television news stories were generated.

ATSDR reported that “in less than eight months, over 70 partnerships were
generated with health care, the community and peer-to-peer organizations, 27
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media outlets covered HCHP and mailings were sent to 34,500 people throughout
five states, resulting in over 1.6 million total program impressions. This outreach
generated over 8,000 unique web site visitors as of August 21, 2005, increasing
the average weekly unique visitor from 21 to 280” (ATSDR 2006b).

Follow-up Activities to a Public Health Plan That Involved Community Interac-
tion at Hanford

1. Infant mortality study. The public health action plan for the Hanford 200
site recommended a follow-up study related to infant and fetal death (ATSDR
1997a). The request for this study came from the HHES, described in more detail
below, which recommended that ATSDR evaluate reports of an increased infant
mortality rate during 1940 to 1952 in communities that were likely exposed to I-
131 near the Hanford site. Subsequently, ATSDR initiated the Hanford Infant
Mortality and Fetal Death Analysis, which reviewed the infant and fetal mortality
rate in eight Washington counties during these years. The results indicated that
the mother’s residence in a potentially high I-131 exposure area during a specific
period of time may have resulted in preterm births (ATSDR 2000).

2. Medical monitoring. Another follow-up activity from the same public
health plan was a recommendation for medical monitoring at Hanford. CERCLA
allows ATSDR to develop medical surveillance programs for communities po-
tentially exposed to contaminants at Superfund sites, including Hanford. ATSDR
estimated that 14,000 people who lived in areas surrounding the Hanford facility
were potentially exposed to iodine-131 at levels high enough to pose a significant
health risk, including thyroid disease and a number of other health issues. ATSDR
announced its decision on February 7, 1997, that a medical monitoring program
was necessary for people exposed to radiation from the Hanford site (ATSDR
1997c). The agency signed a decision memo to implement the program, pending
funding from DOE (ATSDR 1997c). At that time, the purpose of the program
was to “provide medical evaluation of specific health outcomes in the population
at significantly increased risk after past exposures to iodine-131 releases from the
Hanford Nuclear Reservation” (ATSDR 1997c).

ATSDR noted that it worked closely with the HHES in designing the pro-
posed medical monitoring program by “developing information, including radia-
tion risks, eligibility criteria, medical and laboratory procedures, referral mecha-
nisms, program operations, ethical concerns, and confidentiality issues” (ATSDR
1997c). The HHES made more than 20 consensus recommendations to ATSDR
regarding the proposed medical monitoring program (COSMOS 2001a, 2001b).
Beginning in 1995, five workshops were held to discuss the need for the medical
monitoring program.

In 1997, ATSDR produced a document describing its position, Hanford
Medical Monitoring Program: Background Consideration Document and ATSDR
Decision (ATSDR 1997c). It included a proposed plan for education and out-
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reach activities to be utilized during the program. The outreach goal for the
medical monitoring program was “to build upon and enhance services and net-
works whenever possible to identify eligible people, disseminate program infor-
mation, and coordinate program education activities” (ATSDR 1997c).

However, several factors worked against development of the Hanford Medi-
cal Monitoring Program. In 1999, the Institute of Medicine (IOM) and the NRC
released a report reviewing the National Cancer Institute’s study of estimated
exposures and thyroid doses received by the American people from iodine-131 in
fallout following Nevada atmospheric nuclear bomb tests (IOM 1999), which
found that there was “no direct evidence that early detection of thyroid cancer
through systematic screening (rather than through routine clinical care) improved
survival or other health outcomes” (IOM 1999). This may be due to the fact that
thyroid cancer screening has two problems. First it is biased towards finding
tumors that are slow-growing or benign and that might never have led to signifi-
cant morbidity if left untreated. Second there are risks and costs involved in any
procedures, ranging from simple biopsies to surgical removal of thyroid gland
itself, that may result from screening. The report recommended against a system-
atic screening program for thyroid cancer for either the American population
generally or regional populations believed to have been exposed to iodine-131
from the Nevada tests. It suggested instead that HHS should focus on a program
of public information and education about the consequences of the Nevada weap-
ons test (IOM 1999).

Ultimately, the Hanford proposed medical monitoring program was not
funded. Because there was extensive community support for the program, its
elimination posed a number of communication challenges for ATSDR. One re-
port noted that most HHES members felt that they have not “received an honest
or complete explanation for why the medical monitoring program was not funded”
(COSMOS 2001a, 2001b).

Additional Communication Resources: Hanford Health Information Net-
work In addition to information being supplied by HHS agencies and subcon-
tractors, the Hanford community had a major information source available for 9
years. Established by Congress in 1991, the HHIN served as a primary educa-
tional and outreach resource for individuals concerned about health effects re-
lated to past radioactive releases at the Hanford site. The HHIN included the
collaboration of the Washington, Oregon, and Idaho health agencies and nine
Indian Nations. During its existence, the HHIN maintained an extensive mailing
list, a toll-free number for people with questions, a directory of organizations, a
web site, and an extensive list of outreach materials. Some of the outreach mate-
rials included: Overview of Radiation and Known and Potential Health Effects;
Health Care: Finding a Provider and Getting Health-Related Records; How to
Find and Work with a Health Care Provider; Coping with Uncertainty and Ill-
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ness: Strategies; Maps of the Exposure Area, Indian Nations Affected, and the
HEDR Study Area; Glossary; and Monograph for Health Care Providers.14

The HHIN was closed in 2000 due to lack of funding. Archives of its work
are maintained by Gonzaga University, and its web site is currently linked to the
Washington Department of Health. Many of the materials developed by the HHIN
also are currently linked to the HCHP web site.

Stakeholder Input:
Citizen Health Effects Subcommittees and Advisory Boards

Hanford Health Effects Subcommittee

The HHES was created in 1994 by ATSDR under the Citizen’s Advisory
Committee on Public Health Service Activities and Research, and ATSDR was
responsible for its administration. Representing a variety of interests, members
included tribal nations, affected downwinders, labor organizations, and scientific
and medical experts, among others. The HHES provided HHS agencies with
guidance on handling public health activities at the Hanford site. In addition, its
meetings provided a public forum for educating the community. For example,
although ATSDR is not responsible for communicating health-related informa-
tion to affected workers, HHES meetings still served as a forum for communicat-
ing information to workers about off-site and non-occupational exposures
(ATSDR 2006b).

Four work groups were established to address a variety of issues: (1) public
health assessment; (2) outreach; (3) studies; and (4) public health activities. Dur-
ing its duration, 25 meetings of the HHES were held. All meetings were open to
the public and were publicized through the Federal Register, and mailings to
advertise the meetings were sent out to approximately 30,000 individuals (COS-
MOS 2001a, 2001b). The subcommittee was disbanded in 2004.

COSMOS Evaluation of HHS Health Effects Subcommittees In 2001, the COS-
MOS Corporation published an evaluation of the HESs that included an in-depth
evaluation of some site-specific activities, including those at Hanford. As dis-
cussed previously, COSMOS surveyed subcommittee and community members
as part of its evaluation, although there has been some criticism of this study
because of the small numbers of individuals who participated (Tuler et al. 2005).
Despite this criticism, it is one of the only outside evaluations of HHS and
stakeholder communication activities, and therefore some of its results are pre-
sented here.

The evaluation found that HHES provided consensus advice and recommen-

14Hanford Health Information Network. Washington State Department of Health. 2004. Available
at http://www.doh.wa.gov/hanford/.
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dations to HHS agencies about a variety of issues, including communication
issues (see Table 6A-2). Agencies often responded to the recommendations in
writing and orally at the meetings (COSMOS 2001a, 2001b). The COSMOS
evaluation indicated that subcommittee members surveyed strongly or generally
agreed that ATSDR provided feedback on their recommendations, while NCEH
and NIOSH were found to be slightly less likely to consider the advice of the
subcommittee (COSMOS 2001a,b).

The COSMOS report indicated that some members of the HHES felt a lack
of agency involvement in the HES process including the suggestion that “NIOSH
and NCEH staff, in particular, could have been better represented at meetings.”
Several subcommittee members and ATSDR staff noted, in particular, that NCEH
staff did not always stay for the full meeting. They perceived this as a lack of
interest and commitment to the advisory process” (COSMOS 2001a, 2001b).

Although public outreach was considered a primary function of the Hanford
HES, the COSMOS survey findings noted that more than half of the HHES
members perceived that resources for outreach and education were generally or
very inadequate, and although ATSDR had recently worked with the subcommit-
tee and its Outreach Work Group to develop a web page for the subcommittee,
members still wanted to expand their outreach activities (COSMOS 2001a,
2001b). Funding was a significant factor limiting public health activities at the
sites, and subcommittee members cited this as a major deterrent in implementing
projects.

The COSMOS report cited a number of examples where the HHES made
notable recommendations including recommending changes in the Hanford PHAs
and the infant mortality study and trying to implement the Hanford Medical
Monitoring Program. These served as examples of the subcommittees recom-
mending “new research or public health activities that their members would like
CDC or ATSDR to conduct” (COSMOS 2001a, 2001b).

In another example, ATSDR, using recommendations made by the subcom-
mittee, conducted a single PHA for a number of areas of concern and revised the
process for conducting a particular Hanford PHA. The agency noted that collabo-
rative efforts with subcommittee members on the PHAs ultimately made the
documents more readable and useful to the community in addition to addressing
more community concerns (COSMOS 2001a, 2001b).

Hanford Advisory Board

While some individuals contacted by the committee about Hanford dissemi-
nation and communication activities seemed somewhat informed about various
NIOSH activities, others who were or had been members of this DOE board did
not recall much direct interaction with or information dissemination directly from
HHS agencies.

Although not much information about HHS activities came from these indi-
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viduals, this finding itself provides a perplexing picture of communication at
Hanford. The fact that studies done by the three HHS agencies were not well
known to individuals who sat on a major advisory board for Hanford is surprising
to say the least. Indeed, why weren’t they on the NIOSH, NCEH, or ATSDR
mailing lists? Providing information to these influential public opinion leaders
should have been something that the HHS agencies went out of their way to do.

Media Coverage of HHS Activities at the Hanford Site

Another way to evaluate the effectiveness of HHS communication activities
beyond very limited interviews with individuals and reliance on agency materials
and their own interpretations of success is to review general media coverage of
HHS activities. The committee conducted a limited search of news articles in the
Lexis-Nexis database related to HHS activities at the Hanford site between 1990
and 2006. Many articles discussed the Energy Employees Occupational Illness
Compensation Program and the HTDS. These are not included here because
neither activity was conducted under the MOU.

Other activities covered by the news media included NIOSH’s worker stud-
ies; HEDR; ATSDR’s studies of infant mortality, heart, and autoimmune disease
among people living near the Hanford site; ATSDR’s community outreach ef-
forts including the HCHP; the HHIN; and the proposed Medical Monitoring
Program. Some examples of the news coverage for each agency are discussed
below.

NIOSH A majority of the news coverage of NIOSH’s work at the Hanford Site
included discussion of the agency’s difficulty in obtaining data to support indi-
vidual dose reconstruction for compensation purposes; NIOSH’s investigation of
worker complaints related to exposure to vapors at the site; an investigation of
potential hazards to workers during cleanup; and the NIOSH-sponsored Wing et
al. study on multiple myeloma (Paulson 2000) (see also Chapter 2).

NCEH Many of the articles discussing NCEH’s work were related to the HTDS
and HEDR. Comments in the articles noted the delay in release of the HEDR
report; for example, “nearly three years and $10 million later, Hanford ‘down-
winders’ and watchdog groups wonder if they’ll ever know how much radiation
reached people living near the nuclear reservation” (Schumacher 1999). Many
articles were written on the HTDS over the years, but that study does not fall
under the MOU and is not covered in this report.

ATSDR A number of articles discussed ATSDR’s community outreach and edu-
cation efforts, with particular emphasis on the HCHP. Providing much detail
about the effort and what it would do, the following articles appeared in 2005:
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• An Associated Press article on August 18, 2005, related that doctors
needed to focus on the mental health of downwinders and that there was a new
video to instruct doctors across the nation about how to deal with the mental, as
well as physical, ailments of downwinders. The story noted that ATSDR had
produced the 30-minute video as a way to help the tens of thousands of people
who grew up downwind of Hanford get proper medical care. The article also
discussed potential exposure routes and the web site where more information
could be found (Geranios 2005).

• A March 23, 2005, article in the Oregonian related that ATSDR officials
wanted to educate those who lived near the DOE site decades ago about possible
health risks. It explained the HCHP and the information it provides on its web
site, noting that DOE funding for the project would run out in the fall (Dworkin
2005).

• A February 1, 2005, article in the Tri-City Herald said that the HCHP had
launched what might be its final campaign to answer questions about health
problems that may be related to living near Hanford and went into much detail
about various aspects of the campaign and what it would do for downwinders
(Cary 2005a).

ATSDR’s health studies were also mentioned in media reports. Examples
included the agency’s study of heart and autoimmune disease in children exposed
at the site and the infant mortality study. An article on January 17, 2005, in the
Tri-City Herald discussed an ATSDR study of the rates of heart and autoimmune
disease in children who were exposed to radiation from the Hanford site. The
article noted the role of the HHES in the process: the HHES “which is no longer
funded by the federal government, said those who lived downwind of the nuclear
reservation feared they were experiencing other health problems because of ex-
posure to radiation” (Cary 2005b).

The issue of medical monitoring at the Hanford site was also covered exten-
sively by the news media. Many of the articles discussed ATSDR’s decision to
initiate a monitoring program and the agency’s attempts to secure funding. There
was a general sense that the community strongly supported the proposal for a
monitoring program, and many articles reflected confusion and disappointment
that the program was not ultimately funded by Congress.

Finally, a number of articles discussed agency requests for public input on
the proposed public health agenda for DOE facilities. The agencies requested that
comments be sent to ATSDR (Business and News Desks 1999).

Hanford Health Information Network Numerous articles criticized the budget
cuts that eliminated the HHIN, a congressionally established regional outreach
and information service for the Hanford community. The news articles cited the
value of the network, because it was said to be the sole service provider of
information about health effects related to exposures at or near the site. One
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article noted the following: “HHIN Director, Chris Townley, said ‘After all these
years of HHIN being good about the way they interact with downwinders, sud-
denly DOE decides to shut us down’” (Steele 2000).

ANNEX 5B THE OAK RIDGE COMMUNITY

Background

In 1942, the Oak Ridge Reservation (ORR) was built in less than a year on
isolated farmlands in the mountains of East Tennessee. Built by the U.S. Army
Corps of Engineers, ORR was part of the Manhattan Project that within 3 years
housed more than 75,000 residents (ATSDR 2004c). One of the country’s DOE
sites, the ORR at its peak in the mid-1940s “demanded a workforce of 80,000.”15

The original goal of the work at Oak Ridge was to separate and produce
uranium and plutonium for use in developing nuclear weapons. This work was
carried out in three facilities, code-named Y-12, X-10 (later to become Oak
Ridge National Laboratory), and K-25. K-25 was a gaseous diffusion plant de-
signed to separate uranium-235 (U-235) from U-238. Y-12 was dedicated to the
electromagnetic separation of U-235. X-10 was a demonstration plant producing
plutonium from uranium by nuclear bombardment. Operational personnel in these
three facilities during the 1940s totaled more than 35,000 people (ORNL 2002)
(see Chapter 3).

During the 1950s and 1960s, Oak Ridge was an international center for the
study of nuclear energy and related research in the physical and life sciences. The
creation of DOE in the 1970s led to an expansion of the research program at Oak
Ridge into areas of energy production, transmission, and conservation. Presently
the facility has a broad science and technology mission that is very different from
the days of the Manhattan Project.

Production at the Oak Ridge facility ceased in 1987. In 1996, rein-
dustrialization of the area under the name East Tennessee Technology Park
(ETTP) went into effect with efforts focusing on the restoration of the environ-
ment, decontamination and decommissioning of the facilities, and management
of legacy wastes. Presently, Bechtel Jacobs Company, LLC, is the environmental
management contractor for the DOE’s Oak Ridge Operations Office that is per-
forming this cleanup work, with completion slated at ETTP for 2008. The goal is
to create an industrial park known as Heritage Center under the coordination of
the Community Reuse Organization of East Tennessee.

As part of the reindustrialization of this area, an incinerator was installed in
what is now ETTP. The incinerator is an industrial operation that is used to destroy

15See http://tennesseeencyclopedia.net/ imagegallery.php?EntryID=100. Last accessed August
2006.
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organic chemicals and reduce the volume of waste materials that contain low-level
radioactive contamination. The incinerator operates under the Toxic Substances
Control Act (TSCA), which governs how the incinerator operates and controls its
releases. The TSCA incinerator began routine operations in 1991 and continues to
operate today. Overall, it has treated more than 16,000 tons of hazardous and
radioactive waste from ORR and other DOE facilities. Most of this waste is de-
stroyed in the incinerator or collected as ash, and some by-products are vented into
the air through the incinerator’s main smoke stack.

During the period covered by this health program review, total employment
at the Oak Ridge facilities was about 21,000 in 1990 decreasing to 12,000 in
2004. The foregoing brief history of this facility points out the great changes in
the type of operations that have occurred at Oak Ridge in its 60-year history. The
significant hazards and risks to workers and the community associated with these
various operations differ and were managed and communicated by DOE as the
responsible party. In March 2002, DOE opened the Oak Ridge Information Cen-
ter which consolidated the former DOE Public Reading Room and the Informa-
tion Resource Center, and now provides a centralized resource center for public
information about DOE archival and present operations at Oak Ridge.

An assessment of HHS communication activities at ORR is provided below.

Agency Communication Efforts

NIOSH

NIOSH, as part of OERP, carried out numerous studies of health effects
among workers at the Oak Ridge Reservation. Some of these were multisite
studies involving other DOE sites, while others were specific to ORR workers. A
list of NIOSH studies that involved the Oak Ridge Reservation includes the 20
listed in Annex 2A.

Like other sites, NIOSH used one-page Brief Reports of Findings to commu-
nicate the purpose, activities, and findings of its studies to DOE workers. Accord-
ing to NIOSH, the information developed in these studies was widely and conve-
niently distributed through these mechanisms to individual workers and their
management. General comments on the Brief Reports can be found earlier in this
chapter.

NCEH

The NCEH conducted the following health studies to evaluate reported ill-
nesses afflicting residents in communities surrounding the ORR:

• In 1983, NCEH (before the existence of the MOU between DOE and
HHS) was involved with the Tennessee Department of Health and Environment
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in a pilot survey in Oak Ridge in response to community concerns about mercury
contamination in the East Fork Poplar Creek floodplain and the sewer line
beltway.

• In 1993, together with ATSDR and CDC, NCEH participated in the clini-
cal evaluations of selected patients who had been referred to Dr. Howard Frumkin
of the Emory University School of Public Health by their Oak Ridge physicians.
Dr. Frumkin subsequently became the director of NCEH. These follow-up evalu-
ations reported no evidence of any hazardous substance exposure.16

• In 1998, NCEH was involved in a health investigation of the Scarboro
Community based on a self-reporting health survey that indicated elevated rates
of asthma and wheezing. No statistically significant association was found and no
urgent health problems were identified.

Overall, it appears that NCEH’s role in health studies at ORR was relatively
limited. It did not appear to have an independent communication program at Oak
Ridge. The limited studies carried out at Oak Ridge, such as the agency’s study of
asthma and respiratory illnesses in the Scarboro Community, were joint studies
reported to the community through ATSDR at a meeting with the community and
as part of the Public Health Assessment on Y-12 uranium releases.17  The contri-
bution of NCEH is noted in the brief.

ATSDR

ATSDR iniated a number of PHAs with DOE funding.

Public Health Assessments ATSDR began its public health activities at ORR in
1992. Initially, the agency’s effort focused on Superfund cleanup activities at the
East Fork Poplar Creek and the Watts Bar reservoir. ATSDR began work on the
PHA process in 2000 when results of the Oak Ridge Health Studies were avail-
able and the Oak Ridge Reservation HES (ORRHES) had been established to
provide a forum for community interaction. The ORRHES is discussed in more
detail below.

ATSDR uses the PHA process to evaluate previous studies and environmen-
tal data to determine whether releases of hazardous substances from the ORR
could have affected the health of people in communities near the reservation.

Health concerns and issues were collected and documented in the 1990s by
ATSDR health scientists during ATSDR’s site visits, stakeholder meetings, calls
to ATSDR, and public meetings conducted by other agencies in Oak Ridge and
surrounding communities.

16See http://www.atsdr.cdc.gov/hac/oakridge/phact/cdc.html. Last accessed August 2006.
17See http://www.atsdr.cdc.gov/HAC/PHA/oakridgey12/oak_p1.html#backf. Last accessed August

2006.
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The major public health issues and concerns during the 1990s included the
following:

• A local physician’s report that he believed approximately 60 of his patients
had experienced occupational and environmental exposures to several heavy met-
als that resulted in increased cancer, immunosuppression, and autoimmune disease;

• Exposure to mercury and other hazardous substances released from the Y-
12 Plant into the Lower East Fork Poplar Creek;

• DOE’s proposed cleanup level for inorganic mercury in the Lower East
Fork Poplar Creek floodplain soil;

• Exposure to chemical and radiological substances released from the three
ORR complexes (Y-12 Plant [currently known as Y-12 National Security Com-
plex], X-10 [currently known as the Oak Ridge National Laboratory], and K-25
[currently known as the East Tennessee Technology Park] into the Watts Bar
Reservoir;

• Exposure to polychlorinated biphenyls (PCBs) via ingestion of Watts Bar
Reservoir fish and turtles;

• Exposure to hazardous substances in the Scarboro Community and the
validity of measurements taken at the off-site air monitoring station 46 (located in
the Scarboro Community) and external radiation results collected during past
aerial surveys;

• An unusual number of children affected by chronic respiratory illness in
the Scarboro Community;

• Residents’ reports of numerous cases of amyotrophic lateral sclerosis and
multiple sclerosis in the community;

• ETTP employees’ concerns about possible exposure to cyanide;
• Exposure to hazardous substances released from the TSCA incinerator at

ETTP;
• Sick workers at ETTP and sick residents in the vicinity of the facility who

believed that their illness was caused by releases from the facility;
• Dissatisfaction of many of the workers and members of the public with

the availability, quality, and extent of medical care in Oak Ridge—they wanted
an independent clinic to provide care and conduct research; and

• Need for an ongoing public health forum to address outstanding public
health issues.

According to ATSDR reports, from 2000 to 2005 ATSDR health scientists
collected and documented health concerns and issues in the ATSDR Community
Health Concerns Database for the ORR. This database allowed ATSDR to record,
track, and address community concerns obtained from written correspondence,
phone calls, newspapers, concern comment sheets, and comments made at public
meetings.

ATSDR scientists are conducting PHAs on the following releases: Y-12
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releases of uranium, Y-12 releases of mercury, X-10 release of iodine-131, X-10
release of radionuclides from White Oak Creek, K-25 releases of uranium and
fluoride, and PCBs released from all three facilities. PHAs will also be conducted
on other issues of concern, such as the TSCA incinerator and off-site groundwa-
ter. ATSDR is also screening current (1990 to 2003) environmental data to deter-
mine whether additional chemicals will require further evaluation.

In general, ATSDR communication activities at Oak Ridge were similar to
those described for the Hanford site. However, unlike the Hanford site, there was
no equivalent of the apparently successful HCHP. At Oak Ridge the primary
community contact from ATSDR was through the ORRHES.

Educational Efforts for Public Health Care Providers and the Community
ATSDR published a wide range of instructional health materials for the Oak Ridge
community and held periodic public presentations on some of the same topics.
Some of the tutorial materials were of a general nature, for example, regarding
ionizing radiation and its hazards, while others were specific such as uranium
release from the Y-12 facility and its implications. In reviewing samples of these
materials, they seemed short on content but emphasized the communication pro-
cess and how to communicate with ATSDR. For example, in one four-page fact
sheet on the Y-12 uranium release, more than half of the document is devoted to
describing ATSDR and what it does, rather than details of the uranium release. A
second brochure on this same subject, which was six pages in length, had a better
proportion of content to agency information. Such materials appear to emphasize
the presence of the government agency rather than provide useful health informa-
tion.

ATSDR also published a series of publications entitled “ORRHES Brief” on
a variety of topics such as mercury exposure investigation, Scarboro environmen-
tal study, uranium releases from ORR, dose reconstruction feasibility study, and
others. These are 6- to 10-page reports that have useful, understandable informa-
tion based on PHAs prepared and published by ATSDR. These are well done and
understandable. However, it is not clear what impact the reports had on or the
breadth of readership they received in the community.

Stakeholder Input—Citizens Committees at Oak Ridge The ORRHES, char-
tered in 2000 by ATSDR, was not the first committee at Oak Ridge to involve
stakeholders. Various “public” activities developed during the period of time that
HHS was working with DOE on health activities at the site. It appears that many
of the committees began their activities shortly after the signing of the first MOU
between DOE and HHS in 1990. These initiatives may have resulted from the
criticism of the DOE program prior to 1990 or been stimulated by the signing of
the MOU. Several of these committees were focused on the public health of the
community, while others were focused primarily on the environment. Each ap-
peared to have a community outreach responsibility.
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• Oak Ridge Reservation Health Agreement Steering Panel (ORRHASP). In
1991, DOE and the State of Tennessee, through the Tennessee Department of
Environment and Conservation, entered into the Tennessee Oversight Agreement
(TOA), which included a number of environmental regulatory oversight func-
tions. The oversight agreement also established a DOE funding source that al-
lowed the Tennessee Department of Health (TDH) to undertake a two-phase
research project aimed at determining whether environmental pollutant releases
from ORR created public health problems. ORRHASP existed from early 1992
until December 1999 when it issued its final report. It had two primary responsi-
bilities to TDH: (1) to perform technical oversight of work conducted by contrac-
tors, and (2) to provide some reflection of community opinion to guide project
activities. Ten contractor reports about the health effects of effluents from ORR
resulted from this health agreement. All were peer-reviewed. The Steering Panel
published its final report in December 1999 (Oak Ridge Health Agreement Steer-
ing Panel 1999). In its 8-year existence, this committee held 48 meetings, all of
which were open to the public and some were specifically designated to focus on
public input. The health reports covered many of the same topics that were
covered by ATSDR in its PHAs.

• Oak Ridge Reservation Site-Specific Advisory Board (ORRSSAB). The
first steps toward development of an SSAB began in May 1993 under the aus-
pices of DOE. A local stakeholder group was formed to discuss environmental
restoration and waste management issues. Six months later, the 45 members
formed a steering committee to outline a proposal regarding establishment of an
SSAB in Oak Ridge. While this board did not have specific health activities as
part of its charter, it had a very active community interface. The board continues
to meet monthly, and its proceedings are posted on a web site.18

• Oak Ridge Reservation Local Oversight Committee (ORRLOC). This
group was created in 1991 to represent those counties and communities affected
most directly by DOE’s activities at Oak Ridge. The ORRLOC is funded by a
grant from the Tennessee Department of Environment and Conservation’s DOE
Oversight Division, which is in turn funded by DOE under the terms of the TOA.
Members of this committee are government officials of the affected towns and
counties surrounding the ORR.

• ORRHES. ORRHES was created to provide a forum for communication
and collaboration between citizens and the agencies that are evaluating public
health issues and conducting public health activities at ORR. The subcommittee
was formed in 1999 by ATSDR under the guidelines and rules of FACA. Mem-
bers of ORRHES:

o Serve as a citizen advisory group to CDC and ATSDR and provide rec-

18See http://www.oakridge.doe.gov/em/ssab/minutes.htm. Last accessed August 2006.
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ommendations on matters related to public health activities and research
at ORR;

o Provide an opportunity for citizens to collaborate with agency staff members
and learn more about the PHA process and other public health activities; and

o Help prioritize public health issues and community concerns to be evalu-
ated by ATSDR.

This is the only citizens committee at Oak Ridge that was formed under the
auspices of the MOUs signed between DOE and HHS. Members from the
community were nominated through a community-based process and finally
selected jointly by NCEH and ATSDR administrators. The committee’s
charge was to provide public health advice and recommendations to help
steer the research that will be carried out by ATSDR in support of concerns
from the Oak Ridge area, both for workers and the community. From 1999 to
the end of 2005, this committee met 28 times.

The ORRHES also established a Communications and Outreach Work Group
(COWG) whose purpose was: “(1) to encourage and facilitate communications
among the Oak Ridge Reservation Health Effects Subcommittee (ORRHES)
members; community members living in areas potentially impacted by releases
from the Dept. of Energy (DOE) sites in Oak Ridge; the Centers for Disease
Control (CDC) and the Agency for Toxic Substances and Disease Registry
(ATSDR); and federal, state, and local agencies; and (2) to maximize public
participation and involvement in CDC and ATSDR public health activities in the
communities surrounding the Oak Ridge Reservation” (ATSDR/NCEH 2006).
At a meeting on March 20, 2001, ORRHES approved an initial communications
strategy developed by COWG. The strategy included the following components:
publishing a Federal Register notice prior to meetings; placing advertisements in
area newspapers; announcing the meeting via press releases to the media; issuing
a press released to describe the agenda of a work group meeting; announcing the
ORRHES meetings in the DOE Public Involvement Newsletter and developing
other channels to inform the public; issuing a press release after the meetings;
preparing a newsletter following the meetings; and placing announcements on
the ORRHES web site (ATSDR/NCEH 2006).

The ORRHES apparently ceased operations in January 2006 when funding
reductions resulted in a cutback of continuing programs at Oak Ridge and closure
of the ATSDR office there. The ATSDR web site for Oak Ridge19  gives the
impression that ATSDR continues to support the Oak Ridge community, al-
though the calendar of events does not go beyond 2005 and all but one contact is
listed at CDC in Atlanta.

The actions of ORRHES included reviews of ATSDR-funded extramural

19See http://www.atsdr.cdc.gov/HAC/oakridge/. Last accessed August 2006.
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studies prepared for ORR. In undated minutes supplied to the committee by
ATSDR, a 1994 externally published paper by Mangano (1994) was rejected and
a resolution was passed “to ignore this paper as scientifically inaccurate in its
conclusions which they claim could not be arrived at from the data presented in
the paper.”

A more recent, extensive study entitled Assessing the Health Education
Needs of Residents in the Area of Oak Ridge Reservation, Tennessee (Parkin et al.
2003) was rejected in ORRHES minutes dated August 8, 2003. Yet this study
appears in a PHA for ORR, dated January 20, 2004, which notes that this “needs
assessment will help planning, implementing and evaluating the health education
for this site.” This report received negative reviews by several reviewers and by
the Needs Assessment Working Group of ORRHES, which stated that “the col-
lected comments reveal serious deficiencies in the report and generally reject the
report as a further basis for any Public Health Education Program (PHEP), be it
therefore recommended that the subject report not be used as the basis for any
future health education program conducted in the ORR region.”20  A discussion
with the executive director of the agency that funded this study with ATSDR
monies indicated that the timing and management of the study were not ideal.
Field work was encumbered by bureaucratic processes, and the population that
was being studied had been “over-sampled” so responses to inquiries for input
and participation were low, resulting in a report based on a small sampling of
people.

These two incidents raise questions about the effectiveness of communica-
tion and coordination of ATSDR’s extramural studies including one that was
based on community input.

Newspaper Coverage and Other Communication Programs at Oak Ridge The
committee reviewed local newspaper coverage of health-related concerns and
activities from 1998 until recently through local and statewide newspapers such
as the Oak Ridger (local), the Knoxville News Sentinel, and the Tennessean
(statewide, published in Nashville). NIOSH Brief Reports did not appear to re-
ceive coverage in the local newspaper. Broader studies of the type carried out by
NIOSH received some coverage in detailed articles on the broad health issues
such as those covered in the Tennessean. ATSDR announcements of activities,
meetings, and closures appeared in the newspaper reports, along with editorial
articles about controversial ATSDR issues such as the Oak Ridge Environmental
Peace Alliance (OREPA) challenge (Rogers 2005a) of the draft PHA on White
Oak Creek radionuclide releases. This draft PHA was also criticized by Owen
Hoffman, president of Specialists in Energy, Nuclear and Environmental Studies

20Recommendations to the ORR Health Effects Subcommittee by the Needs Assessment Working
Group on Assessing the Health Education Needs of Residents in the Area of the Oak Ridge, Tennes-
see—Final Report, May 23, 2003.
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as being “misleading, technically deficient and inappropriate” (Rogers 2005b).
Another issue discussed in the local press was ATSDR’s report on health risks
associated with exposure to low-level radiation, which was disputed by the
ORRLOC group as being “deeply distressed” over conclusions drawn in a study
for ATSDR by investigators from Massachusetts-based Clark University (Rogers
2005c).

The decision by the U.S. Senate Appropriations Subcommittee on Energy
and Water Appropriations to eliminate ATSDR’s budget for activities at DOE
facilities for FY 2006 brought forth further debate about the value of these activi-
ties in the local press (Rogers 2005d). ORRLOC advisory committee member Al
Brooks, in a letter to local government representatives, called the decision “a
serious reduction” that would leave Oak Ridge without assurance that its city is a
safe place to live and work, a position supported by the advisory committee as a
whole. On the other side, Janet Michel, Coalition for a Healthy Environment
secretary, stated that “ATSDR has squandered far too much money on endless
meetings of the ORRHES—a group the agency manipulates to its own benefit
and whose recommendations they are free to ignore. I have found that ATSDR’s
PHAs are leaving much to be desired. ATSDR scientists are not following their
own guidance documents on cancer risk for radiation exposure” (Michel 2005).

Independent of HHS health communication activities, DOE itself established
mechanisms to provide the community with information regarding operations in
Oak Ridge. Initially, there was a DOE Public Reading Room and a DOE Informa-
tion Resource Center. In 2003, these were combined into the DOE Oak Ridge
Office Information Center “One Stop Shop,” which is staffed by a contractor to
DOE and serves as an information resource to the community. This center does
not contain health information on employees and advises that such concerns be
investigated through the Department of Labor’s Energy Employees Compensa-
tion Resource Center.

ANNEX 5C THE LOS ALAMOS COMMUNITY

The Los Alamos Laboratory (LANL), or Project Y, came into existence in
early 1943 for a single purpose: to design and build an atomic bomb (see also
Chapter 3). Sited in northern New Mexico and owned by DOE, LANL has been
managed by the University of California since 1943, when the laboratory was
born as part of the Manhattan Project. During subsequent years, the mission of
the 28,000-acre site changed and expanded to include thermonuclear weapons
design, high-explosives and ordnance development and testing, weapons safety,
nuclear reactor research, waste disposal or incineration, chemistry, criticality
experimentation, tritium handling, biophysics, and radiobiology.21  Its current

21Los Alamos Historical Document Retrieval and Assessment Project. 2006. Available at http://
www.lahdra.org/.
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research efforts focus on national security, environmental quality, and energy
resources (ATSDR 2005c). The LANL workforce in 2003 was estimated to in-
clude 7,500 University of California employees and over 3,000 contractors
(ATSDR 2005c). LANL is now managed by a consortium of University of Cali-
fornia system and three private companies.

Nuclear weapons production at the LANL site left an environmental legacy,
including contamination of the air, water, and soil through releases of radioactive
materials and chemicals during production (ATSDR 2005c). The releases oc-
curred through a variety of activities including “direct discharge of liquid wastes
to canyons, burial of solid wastes, direct release of air emissions to the atmo-
sphere, and accidental spills” (ATSDR 2005c). Significant quantities of pluto-
nium, uranium, and a wide variety of other toxic substances were processed and
released to the environment in quantities that are not well known. The contamina-
tion of the site was of particular concern to workers and the surrounding commu-
nity. ATSDR noted that citizens living near the site expressed concern about
elevated cancer rates possibly linked to exposures at the site; other non-cancer
health issues related to potential exposures including thyroid disease, allergies,
asthma, and congenital anomalies; tribal exposures; and potential contamination
of food and drinking water (ATSDR 2005c). NIOSH, NCEH, and ATSDR have
worked in different capacities to examine the effects of these releases at the site
on human health, particularly among former and current workers and in sur-
rounding communities.

Agency Communication Efforts

An assessment of HHS communication activities at LANL is provided below.

NIOSH

As discussed previously, NIOSH produced one-page Brief Reports of Find-
ings to communicate study results to workers and the community. Two multisite
studies involved LANL. These were the study on ”Mortality Among Female
Nuclear Weapons Workers” by Gregg S. Wilkinson (Wilkinson 2000), and “The
Impact of Downsizing and Reorganization on Employee Health and Well-Being
at the DOE LANL Facility” by Lewis D. Pepper (Pepper 2000).

NCEH

In 1999, NCEH initiated the Los Alamos Historical Document Retrieval and
Assessment Project to systematically review and evaluate documents related to
site operations for information about releases of contaminants from 1943 to the
present (Shonka et al. 2006). The LAHDRA project team was established to
investigate materials used throughout LANL’s history of operations to identify
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and prioritize releases in terms of their apparent relative importance from the
standpoint of potential off-site health effects. Based on the project’s findings,
NCEH will work with stakeholders to determine if more detailed assessments of
past releases are warranted. Should additional investigations be warranted, they
might be in the form of screening-level evaluations, or they could progress to
detailed dose reconstruction for the releases of highest priority.22  In January
2006, an interim report of the LAHDRA Project V4 was updated and is available
on the project’s web site.23 (See Chapter 4 for more information about the docu-
ment retrieval project at LANL.)

According to the LAHDRA project, its “comprehensive study of LANL
records is providing useful information to CDC [NCEH] and others who are
interested in LANL releases and potential public health effects. Possessing the
security clearances and ‘need to know’ associated with this study, the project will
bring about public release of relevant documents that, until now, have been kept
from public view simply because no one had authorization to locate them and
request that they be reviewed for public release.” Documents declassified and
released from LANL that the project team considers to contain useful information
regarding off-site releases are available to the public at the University of New
Mexico and at various libraries. These documents are summarized in a searchable
database, which also will be available in the reading rooms.24

The LAHDRA web site notes that public outreach has been an important part
of the project, including ongoing solicitation of public input and active outreach
efforts in public education. The goal of the public outreach program is to present
a complete and accurate picture of past operations and releases. The project’s
Web page and public meetings solicit the public’s participation and input. The
public is informed about the project’s purpose, methods, and progress through
publication and distribution of newsletters and fact sheets. The project’s respon-
siveness to the public’s input about and awareness of project activities is continu-
ously evaluated and will be summarized at conclusion of the project. The
LAHDRA project team hosted 13 public meetings from 1999 to 2005 and mem-
bers have given additional presentations to organizations, communities, tribes,
and pueblos throughout northern New Mexico.25

ATSDR

ATSDR has conducted a number of communication and outreach activities
at Los Alamos. These include PHAs and educational efforts geared toward edu-

22See http://www.lahdra.org/. Last accessed August 2006.
23See http://www.lahdra.org/. Last accessed August 2006.
24See http://www.lahdra.org/. Last accessed August 2006.
25See http://www.lahdra.org/outreach/outreach.htm. Last accessed August 2006.

Copyright © National Academy of Sciences. All rights reserved.

Review of the Worker and Public Health Activities Program Administered by the Department of Energy and the Department of Health and Human Services 
http://www.nap.edu/catalog/11805.html

http://www.nap.edu/catalog/11805.html


192 REVIEW OF WORKER  AND PUBLIC HEALTH ACTIVITIES PROGRAMS

cating the surrounding community as well as health professionals about poten-
tially relevant exposures at the site.

Public Health Assessments In 2005, ATSDR released a PHA for LANL for
public comment. The PHA evaluated monitoring data from the site from 1980 to
2001 to assess possible exposures to chemical contaminants and radionuclides in
a variety of environmental media. In preparing the document, ATSDR “collected
relevant health data, environmental data, and community health concerns from
the Environmental Protection Agency, state and local health and environmental
agencies, the community, and potentially responsible parties, where appropriate.”
According to ATSDR, the document represents the agency’s best efforts, based
on currently available information, to fulfill the statutory criteria set out in
CERCLA section 104 (i)(6) within a limited time frame.

To assess community health concerns for the PHA, in 1994, Boston Univer-
sity conducted a survey to identify the public health concerns of the community
surrounding LANL under an ATSDR grant. Initially, surveys were mailed to 71
citizens and organizations on an NCEH contact list. Follow-up telephone inter-
views were conducted and additional community concerns were collected more
informally. Distinct communities within the areas surrounding LANL were iden-
tified, each with unique concerns about LANL’s operations.

Among the community concerns expressed were the following:

• Elevated cancer rates;
• Non-cancer health impacts, including thyroid disease, allergies, genetic

effects or reproductive outcomes, asthma at pueblos, and rheumatism;
• Health impacts of LANL releases on tribal nations including questions

based on exposures through unique tribal practices, such as the use of surface
water from streams for ceremonies and irrigation, as well as impacts on sacred
areas; and

• Long-term health impacts of earlier accidental releases.

The PHA evaluation concluded that “no harmful exposures are occurring or
are expected to occur in the future because of chemical or radioactive contamina-
tion detected in groundwater, surface soil, surface water and sediment, air or
biota” (ATSDR 2005b). More information about the scientific aspects of this
PHA can be found in Chapter 3.

As mentioned previously, the PHAs are released to the public for a 45-day
public comment period, after which the agency typically addresses these com-
ments in a revised PHA (see discussion of Oak Ridge PHA and Hanford PHA).
The committee reviewed the PHA for LANL that was released for public com-
ment on April 26, 2005.
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Educational Efforts to Health Care Providers and the Community ATSDR
conducted a number of health education programs in the communities surround-
ing LANL. The agency partnered with the Association of Occupational and Envi-
ronmental Clinics and the University of New Mexico through a cooperative
agreement to develop and implement health education materials and promotional
activities related to community and health professional environmental education
for communities living near Los Alamos (ATSDR 2006b).

It was also involved in funding educational projects through the National
Alliance for Hispanic Health (NAHH) “to increase knowledge about Hispanic
children’s exposure to hazardous substances” (ATSDR 2006b). Through this
funding, the National Hispanic Environmental Health Education Network was
developed to “increase knowledge about Hispanic children’s exposure to toxic
substances among health and human service professionals within the Alliance’s
network and to build the capacity of community-based organizations to develop
and implement culturally proficient environmental education programs for His-
panic families” (ATSDR 2006b). Fact sheets, developed in English and Spanish
and posted on the NAHH web site, have been developed on a variety of environ-
mental health issues including smoking and radon exposure. ATSDR notes that
the NAHH also worked closely with Youth Development, Inc. in developing
community education programs related to potential exposures to contaminants of
concern at LANL. This included developing three environmental health modules
and training nearly 90 people in 2003.

Stakeholder Input: Citizens Advisory Board

The Northern New Mexico Citizens’ Advisory Board (NNMCAB) is the
site-specific community advisory group chartered under FACA in 1997 to pro-
vide citizen input to the DOE on issues of environmental remediation and cleanup,
waste management, monitoring and surveillance, and long-term stewardship at
LANL. For Los Alamos, ATSDR also has been working through this DOE site-
specific advisory board.

According to its web site, the NNMCAB is “dedicated to increasing public
involvement, awareness and education relating to environmental remediation and
management activities at LANL.” It strives to ensure that decisions about LANL
include informed advice from the community, and it openly solicits public par-
ticipation in all deliberations. The NNMCAB committee’s goal is to make it
easier for members of the public to make their voices heard by DOE decision
makers, emphasizing the continuing need for intensive public information and
involvement efforts by LANL and DOE.26

The NNMCAB stresses that such public information and involvement events

26See http://www.nnmcab.org/. Last accessed August 2006.
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should be well organized and well managed so that the information presented is
comprehensible to the intended audience and the public has ample opportunity to
interact with the presenters. According to its Community Involvement Commit-
tee (CIC), which existed through 2005, the public requires understandable and
usable information about environmental remediation and waste management at
LANL.27

In 2005 the CIC made two major recommendations to DOE approved by the
parent board to improve public interaction and comprehension of the informa-
tion. The first was a series of recommendations for meetings aimed primarily at
conveying information to the public (Recommendation 2005-4), and the second
noted that the executive summaries of some specific DOE reports on environ-
mental surveillance at Los Alamos “did not adequately summarize the key points
and conclusions in a way that would be understandable to the general public”
(July 27, Recommendation 2002-05). Although both of these recommendations
are for DOE because this body advises that agency, many of its comments also
could be applied to efforts reviewed by this committee for HHS agencies at other
DOE sites.

In 2006, the duties of the CIC were transferred to the NNMCAB staff to be
more effective and to help incorporate communication concerns into the efforts
of two technical subcommittees of this group (L. Novak, NNMCAB, Santa Fe,
NM, personal communication, July 27, 2006).

Media Coverage of HHS Activities at the Los Alamos Site

The committee conducted a limited search of news articles related to HHS
activities at Los Alamos between 1990 and 2006. Many articles discussed the
Energy Employees Occupational Illness Compensation Program, but as men-
tioned previously, this program is not included under the MOU and is not dis-
cussed here. Other activities covered by the news media included the difficulty
that researchers had in obtaining data from the LANL for use in health studies;
ATSDR’s PHA; and LAHDRA.

NIOSH

An early article in the Santa Fe New Mexican in 1996 described difficulties
encountered by NIOSH in obtaining data from LANL for use in health studies. It
noted that “Los Alamos National Laboratory has dragged its feet in making
information available to outside researchers studying cancer rates in federal DOE
workers, federal and academic health researchers say.” According to the article,

27NNMCAB Recommendation to DOE No. 2005-04, “Improvements to DOE/LANL Public Meet-
ings,” 2005. Available at http://www.nnmcab.org/recommendations/recommendation-2005-04.pdr.
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“the researchers said that in the cases where they have been able to get their hands
on records, the information has been spotty and difficult to interpret” (Easthouse
1996).

Another article in 2004 showed that the situation had not changed very
much. It discussed NIOSH’s difficulty in obtaining data to estimate exposure for
compensation claims: “The National Institute for Occupational Safety and Health
says it is having a hard time getting data on the amount of radiation to which Cold
War-era nuclear weapons plant workers may have been exposed” (Zuckerbrod
2004).

NCEH

The LAHDRA project was also the subject of many articles. Some issues
discussed included the release of an interim report that provided information
about the status of the LAHDRA project, difficulties in obtaining needed records
from the laboratory, and the delay in completing the project. One article noted,
“Begun in 1999, the project is taking much longer than anticipated” (Rankin
2004). Another noted that “work on the project has at times been slowed down
because the CDC and the lab have disagreed over access to various documents.
The CDC at one point threatened to terminate work altogether after the current
$4.2 million contract ran its course this year” (Associated Press 2004).

ATSDR

A few articles in 2005 discussed the release of the PHA for the site. One
article discussed the findings of the PHA and provided details about how the
public could submit comments. One article noted criticisms of the PHA: “At least
one LANL environmental watchdog group, however, isn’t buying the conclu-
sions and is concerned the study’s authors didn’t seek input from any sources
beyond LANL and the federal Department of Energy” (Rankin 2005).
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6

Program Management Assessment

For the program management assessment, the committee attempted to de-
scribe how the research program that had been transferred from the Department
of Energy (DOE) to the Department of Health and Human Services (HHS) was
managed, explore the extent to which program management facilitated or failed
to facilitate the scientific aims, and identify opportunities for improvement. Al-
though the initial charge to HHS was to assume responsibility for analytic epide-
miological studies, as described in previous chapters, this also required develop-
ment of exposure assessment methods as well as non-research activities such as
outreach education and public health assessments. The research program begins
by incorporating appropriate advice from scientists and from affected community
members and continues through the conduct of specific research projects as part
of an overall program to use the scientific knowledge generated to enhance public
health.

The committee has reviewed the roles that various external advisory bodies
played in the development and execution of scientific studies and the dissemina-
tion of research products over the nearly 15-year time span of the program;
reviewed aspects of budget development and expenditures to the extent that data
were available; and sampled internal meeting notes and reports to assess the
extent and adequacy of interagency and intra-agency communication.

BACKGROUND

In 1989, soon after being sworn in as the Secretary of Energy, Admiral
James D. Watkins authorized the establishment of two external expert panels to
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provide advice to the department regarding its long-standing programs in epide-
miological research. One was the DOE’s Secretarial Panel for the Evaluation of
Epidemiological Research Activities (SPEERA) (see Appendix B) described be-
low, and the other was the National Research Council (NRC) Committee on the
Department of Energy Radiation Epidemiological Research Programs (RERP)
described later in the section “DOE’s Advisory Committees.” These two panels
(SPEERA and RERP), which were working over roughly the same time span,
were independent of one another, although their work was complementary.

On August 1, 1989, the charter creating SPEERA was signed. The panel was
charged with providing to the Secretary “an independent evaluation of the De-
partment of Energy’s (DOE) epidemiology program and the appropriateness,
effectiveness and overall quality of DOE’s epidemiological research activities.”
The committee’s objectives and scope of activities and duties included examina-
tion of, and recommendations regarding, the following:

• The goals of the research program;
• Its management and reporting structure;
• Its internal and external human and budget resources;
• The use of contract scientists for ongoing and special projects;
• Data quality control mechanisms;
• The utility and feasibility of transferring the epidemiological research

function, including the necessary data, to another entity;
• Maintenance of and access to related records;
• Current and proposed mechanisms for determining data release policies

and for storage of data;
• DOE’s response to the data-related request of the Three Mile Island Pub-

lic Health Fund; and
• The long-term role of the NRC Committee on Radiation and Epidemio-

logical Research Programs.

 In its March 1990 report, SPEERA noted two distinct problem areas rel-
evant to the present review that needed particular attention: (1) DOE did not have
an internally coordinated, comprehensive occupational and environmental health
program, and (2) the results of DOE’s epidemiological research conducted up
until that time were not viewed as credible by many affected parties. SPEERA’s
recommendations included (1) creating a single centralized, strong program
within DOE that combined the existing health and safety elements then managed
by several different offices, with sufficient visibility and authority to build cred-
ibility and trust and (2) allocating the funds for analytical epidemiological re-
search to a federal agency whose primary responsibility was human health that
was also involved in epidemiological research. Within a few months after receiv-
ing the SPEERA report, DOE moved quickly to combine all of its epidemiology

Copyright © National Academy of Sciences. All rights reserved.

Review of the Worker and Public Health Activities Program Administered by the Department of Energy and the Department of Health and Human Services 
http://www.nap.edu/catalog/11805.html

http://www.nap.edu/catalog/11805.html


202 REVIEW OF WORKER  AND PUBLIC HEALTH ACTIVITIES PROGRAMS

programs under the oversight of an Assistant Secretary for Environment, Safety
and Health and to establish a Memorandum of Understanding (MOU) with HHS.

MEMORANDA OF UNDERSTANDING

As noted above, one of SPEERA’s key recommendations was to “enter
quickly into a Memorandum of Understanding with the Department of Health
and Human Services to manage the Department’s analytic epidemiological re-
search.” Within months of the release of the SPEERA report, DOE and HHS did,
in fact, establish the first MOU, which was to be in effect for 5 years. The MOU
was renewed in 1996 and 2000. A fourth MOU, scheduled to begin in 2005,
remains unsigned.

SPEERA (1990) stated that the MOU should cover several specific areas:

The Department of Energy would continue to budget for analytic epidemi-
ology, with the funds to be allocated to the Department of Health and Human
Services.

Current grants and contracts would be continued. Research-in-progress
would become subject to the Department of Health and Human Services’ regu-
lar monitoring process and would move toward open competition for grants and
contracts. There would be a transition to a competitive system for project re-
newals and for add-on studies.

The Department of Health and Human Services would use its usual methods
to set the research agenda, provide for peer review of research proposals, pro-
vide quality assurance for research-in-progress, and provide access to data.

Several communication channels between the Department of Energy and the
Department of Health and Human Services would be established to share infor-
mation about surveillance data, research findings, and policy implications. In-
formation sharing would be routine and frequent.

The Department of Health and Human Services would establish an advisory
committee for the Department of Energy’s analytic epidemiological research.
Such an advisory committee could serve as a vehicle for public comment. Its
members would represent all affected parties: including workers, communities,
academicians, public health officials, and public interest groups.

All three MOUs (1990, 1996, 2000) and the 2005 draft MOU contain provi-
sions for DOE to submit budget requests to Congress and then transfer those
resources to HHS for the purpose of conducting the public health activities under
the MOUs.

As noted in the MOUs, the scope of HHS responsibilities “includes the
authority, resources, and responsibility for the design, implementation, analysis,
and scientific interpretation of analytic epidemiological studies of the following
populations: workers at DOE facilities; residents of communities in the vicinity
of DOE facilities; other persons potentially exposed to radiation; and persons
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exposed to potential hazards resulting from non-nuclear energy production and
use.” In the first MOU (see Appendix A), the responsibilities for conducting
research activities were delegated to the Centers for Disease Control and Preven-
tion (CDC), specifically the National Institute for Occupational Safety and Health
(NIOSH) for occupational studies and the National Center for Environmental
Health (NCEH) for dose reconstructions and community studies. Accompanying
the implementation of this MOU were resource specifications for FY 1991 and
FY 1992. In response to congressional appropriations language for FY 1999,
DOE was directed to develop a single MOU with HHS for this program; thus, the
2000 MOU also applies to relevant activities undertaken by the Agency for Toxic
Substances and Disease Registry (ATSDR), in addition to NIOSH and NCEH.

There currently is no MOU in place. A version signed by the Secretary of
Energy was sent to the Secretary of Health and Human Services in April 2005 for
his signature. A July 2005 letter to the DOE Assistant Secretary for Environment,
Safety and Health from the Principal Deputy Assistant Secretary of HHS re-
quested several text changes as condition for HHS signature. No further action
appears to have been taken since that date.

INPUT FROM EXTERNAL SOURCES

The recommendations and impact of DOE’s SPEERA advisory committee,
which initiated this program, is discussed above. However, this was only the first
of several advisory committees established under or relevant to the program.
Some were established by DOE and others by HHS. As far as this committee has
been able to determine, there was little or no communication between these
different advisory committees, even when they were established by the same
agency. Although agencies may have no legal obligation to accept such advice,
they may take such advice into consideration and often will communicate back to
the sources the reason it was accepted and incorporated into their decision mak-
ing (or not accepted).

At the time the 1994 NRC report was under development (see below), at least
two additional advisory committees charged with providing input to DOE and HHS
were being chartered under the Federal Advisory Committee Act (FACA). In addi-
tion to the NRC committee, DOE was establishing its Environment, Safety and
Health Committee. This committee was short-lived, beginning sometime in late
1993-early 1994 and being terminated in January 1995. Separately, HHS estab-
lished the Advisory Committee on Energy-Related Epidemiology Research
(ACERER) in early 1992, with its first meeting occurring in January 1993. Addi-
tionally, DOE advisory boards were established at specific sites.
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DOE Advisory Committees

The National Research Council Committee on the Department of Energy
Radiation Epidemiological Research Programs

This committee was established in June 1989 at the request of DOE’s Office
of Energy Research primarily to review the scientific and technical aspects of
DOE’s existing epidemiological research program. This request preceded the
reorganization of DOE’s programs. RERP appears to have been envisioned as a
standing committee intended to provide advice over time. The findings of that
committee’s first effort are available in a report entitled Providing Access to
Epidemiological Data (NRC 1990).

The NRC committee expressed concern about the long-term effectiveness of
an MOU between DOE and HHS unless plans were made and implemented to
ensure continuing coordination between the two agencies. It noted that the rec-
ommendation to transfer authority for analytical epidemiological research to HHS
while retaining the responsibilities for data collection and generation, quality
control, descriptive epidemiology, and full authority for funding with DOE would
lead to friction between the agencies. The committee expressed its belief that
“trouble lies ahead, unless preventive measures are taken immediately” (NRC
1990). To assist in guaranteeing coordination, the committee recommended the
following:

1. “A high-level joint advisory committee to supervise the operation of the
joint epidemiological activities of DOE and HHS should be established at
the earliest possible date. The term high-level means that the advisory com-
mittee should be jointly appointed by the secretaries of DOE and HHS. The
advisory committee should have the capacity and responsibility to provide
both scientific advice and policy advice to the secretaries or their designees.”

2. “Although authority for the supervision of analytical epidemiological
studies involving DOE data is being transferred to HHS, DOE employees
and the employees of DOE contractors should not be precluded from carry-
ing out specific analytical studies. Because analytical studies can ultimately
improve the overall quality of the DOE epidemiological data base, it is in the
best interests of DOE to encourage employees to carry out suitable studies.”

3. “If DOE is to maintain the trust and confidence of the general public with
regard to its responsibility for the health and safety of those in and around its
facilities, it must take the responsibility for initiation of data collection and
safety issues. Such data collection should be guided by the results of continu-
ing scientific research, in part carried out directly under DOE auspices, so as
to maintain the direct involvement of DOE in health and scientific issues.”

In 1994, RERP issued a report in response to a request from DOE’s Office of
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Epidemiology and Health Surveillance (OEHS) to provide advice regarding the
future directions (>5 years) of the office’s research (NRC 1994). This report does
provide such advice, but more importantly, the committee continued to express
its concern about the MOU between DOE and HHS, noting that its earlier con-
cerns (NRC, 1990) had not been resolved satisfactorily. Specifically, issues in-
cluded the following:

1. The inefficiency of multiple oversight committees,
2. The absence of an advisory committee specifically to advise OEHS,
3. The lack of integration of and communication between existing oversight

committees,
4. The absence of clear lines of accountability, and
5. The lack of a cooperatively defined overall research agenda

The committee’s bottom line recommendation, presented in bold type, was
that “a cooperatively defined overall epidemiology research agenda be developed
and that the MOU be revisited and altered to enable this to happen and to address
the administrative difficulties that will continue to impede the functioning of
OESH” (NRC 1994).

Site-Specific Advisory Boards

As discussed in Chapter 5, in carrying out its cleanup responsibilities under
the Superfund program, DOE established site-specific advisory boards (SSABs)
at many of its facilities. These boards were established to “provide consensus
advice and recommendations to the U.S. Department of Energy’s (DOE) environ-
mental restoration and waste management activities.”1 Although these boards
were not established for the specific purpose of providing advice regarding the
work being carried out under the MOU with HHS, some of this work was directly
relevant to cleanup activities at the site, and much of the work was potentially of
interest to these SSABs. Nevertheless, as far as the committee has been able to
determine, the SSABs were never informed about this work, even when it per-
tained to potential risks at the specific facilities in which they were interested, and
were never asked for advice regarding this work.

HHS Advisory Committees

HHS (CDC and NCEH and ATSDR) received input on the development and
execution of its research agenda from many external sources, a number of which
were formally constituted advisory committees. The initial MOU between DOE
and HHS called for HHS to establish an (external) advisory committee to provide

1DOE web site http://www.em.doe.gov/public/ssab/index.html. Accessed July 4, 2006.
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advice to the Secretary of HHS in establishing the research agenda and conduct-
ing the research program. To that end, ACERER was chartered in 1992 and met
for the first time in January 1993. It of interest to note that the 1990 MOU states
that DOE will participate in the development of the research agenda for analytical
epidemiology studies by having its representative(s) serve along with HHS repre-
sentatives as non-voting members of ACERER. The MOU also notes that HHS
staff would serve as non-voting members of the DOE advisory committee, which
would be responsible for providing direction, oversight, and evaluation to DOE’s
Office of Environment, Safety and Health.

Prior to the establishment of ACERER, CDC’s Center for Environmental
Health and Injury Control convened a 2-day workshop in Atlanta, Georgia, on
December 3-4, 1991, for the purpose of soliciting input into the development of
its energy-related epidemiology research program (NIOSH 2005). The goal was
not to achieve consensus, but rather to elicit ideas from workshop panel members
and participants for CDC to consider when developing its research strategy.
Approximately 150-200 scientists and stakeholders attended. Five working groups
were designated to identify strategies and methods for further evaluation of health
risk potentially associated with workplace and ambient exposure at DOE sites.
Recommendations were made in five areas: communication and public involve-
ment, epidemiology, exposure assessment, dose reconstruction, and other.

The following were some of the key recommendations related to the NIOSH
Occupational Energy Research Program (OERP) agenda:

• Evaluate populations not included in previous cohorts.
• Combine cohort data for increased statistical power.
• Complete health studies for mercury and beryllium exposures.
• Examine outcomes other than cancer such as reproductive health.
• Continue follow-up of plutonium-exposed workers.
• Evaluate emerging issues such as cleanup workers and Chernobyl

liquidators.
• Capture radiological and chemical exposure data and procedures.
• Obtain institutional memory of site senior staff.
• Assess additional chemical and non-ionizing exposures and risk.

Advisory Committee on Energy-Related Epidemiological Research Consistent
with the SPEERA recommendations and the 1990 MOU, HHS established
ACERER in 1992. ACERER met periodically from early 1993 until 2000. Its
charter lapsed in 2002 and was not renewed. At the beginning, 13 members
constituted the committee. Members included scientists with expertise in energy-
related epidemiological research and public health (including occupational and
environmental health), as well as representatives of public interest groups and
affected parties such as workers, energy development advocates, and community
residents. In addition to the 13 voting members, provisions were made for repre-
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sentatives from DOE and HHS to serve as nonvoting ex officio members. Over
time, the number of committee members was increased to 15, and the nonvoting
ex officio members were specified as designees of the DOE Assistant Secretary
for Environment, Safety and Health, the DOE Assistant Secretary for Environ-
mental Management, the Director of the National Cancer Institute of the National
Institutes of Health (NIH), and any additional officers of the U.S. government
deemed by the HHS Secretary as necessary to carry out the function of the
committee. The committee’s mission initially was to provide advice and recom-
mendations to the Secretary and Assistant Secretary of Health of HHS, the Direc-
tor of CDC, and the Administrator of ATSDR on the establishment of a research
program pertaining to energy-related analytic epidemiological studies. In later
committee charters, it was noted that advice and recommendations also covered
the “appropriate interaction between the Committee and DOE regarding the di-
rection HHS should take in establishing a research agenda and developing a
research plan, and the respective roles of HHS and DOE in energy-related
research.”

Thus, it would appear that the committee was being asked to expand its
scope from addressing purely scientific issues to addressing those involving pro-
gram management and execution. Over time, ACERER lost its original focus,
meetings often were not planned and executed as responses to a set of charge
questions related to the agendas, and the spirit of positive communication and
collaboration that marked the early days deteriorated. It became an ineffective
tool for soliciting advice, and its charter has not been renewed. Nonetheless,
ACERER did provide many recommendations over the course of its existence.
These are summarized in Table 6A-2 in the annex to this chapter (adapted from
the NIOSH Evidence Package).

NIOSH staff presented a proposed research agenda at the first ACERER
meeting in January 1993. At the time, the agenda consisted of the studies to be
continued after the transfer from DOE along with a set of proposed new studies
(Table 6-1). When NIOSH assumed responsibility for the conduct and manage-
ment of all ongoing studies performed by Oak Ridge Associated Universities
(ORAU), Los Alamos National Laboratory (LANL), and Battelle-Pacific North-
west National Laboratory (PNNL) under DOE’s supervision, beginning in FY
1991, the decision was made to continue only 20 of those studies. These deci-
sions reflect the recommendations prepared at the 2-day CDC meeting in Atlanta,
in which DOE scientists participated, and were subsequently approved by
ACERER. It is not clear whether the discontinuation of ongoing studies exacer-
bated tensions or affected the level of cooperation offered by the DOE sites to
subsequent investigators.

At its second meeting (April 1993), ACERER endorsed the concepts pre-
sented in the NIOSH work plan and in NCEH’s work plan in the areas of environ-
mental dosimetry and dose reconstruction, environmental epidemiology, and risk
estimation. No documentation was made available to this committee that de-
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scribed those original elements of the NCEH work plan in detail. Thus, the
committee could not compare them with subsequent NCEH activities and accom-
plishments. At subsequent meetings, NIOSH, NCEH, and ATSDR provided an
update of their activities relevant to the DOE sites. Also, on a periodic basis,
ACERER was asked to comment on the updated work plans of the two agencies.
(See Table 6A-1 for ACERER recommendations.) Only once, according to meet-
ing minutes, did ACERER provide a formal recommendation on an ATSDR
initiative. The committee endorsed the recommendations (relating to community
involvement plans) in a memo to Dr. Satcher: “That the Director, CDC, and
Administrator, ATSDR, approve ATSDR’s and CDC’s approach to implement
the program which includes both Community Approach #1, community forums
for individual advice and Community Approach #2, Federal advisory committees
chartered under the FACA” (ACERER 1993).

Site-Specific Health Effects Committees In addition to ACERER, HHS-CDC
received input from advisory committees created at six DOE sites. CDC ac-
knowledged that implementing the DOE-HHS MOU required that it engage in a

TABLE 6-1 DOE Studies Assumed by NIOSH Under the MOU

Principal
No. Study Investigator

1 Oak Ridge National Laboratory (ORNL) ORAU
2 Mortality of Workers at a Nuclear Materials Production Plant (Y-12) in Oak

Ridge, Tennessee ORAU
3 Oak Ridge Gaseous Diffusion Plant (K-25) Cohort Mortality Study ORAU
4 Combined Oak Ridge Facilities (Tennessee Eastman Corporation [TEC],

Y-12, X-10, K-25) ORAU
5 Cohort Mortality Study of Welders at ORNL ORAU
6 Savannah River Site Cohort Mortality Study ORAU
7 Fernald Feed Materials Cohort Mortality Study ORAU
8 Uranium Dust Lung Cancer Case-Control Study ORAU
9 Mallinckrodt Chemical Works Cohort Mortality Study ORAU

10 5-rem Study ORAU
11 Mound Facility Cohort Mortality Study LANL
12 Los Alamos National Laboratory Cohort Study LANL
13 Rocky Flats Nuclear Weapons Plant Cohort Mortality Study LANL
14 Zia Company Cohort Mortality Study LANL
15 Los Alamos “241 Cohort” Study LANL
16 Hanford Health and Mortality Study PNNL
17 Evaluation of Follow-up for Hanford Workers PNNL
18 Combined Data on Hanford and ORNL PNNL
19 External Radiation Dosimetry Data in Epidemiological Analysis PNNL
20 Combined International Studies PNNL

SOURCE: NIOSH (2005).
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high level of interaction with communities proximate to DOE sites. Citizens
Advisory Committees on Public Health Service Activities and Research at De-
partment of Energy Sites were established at Hanford Nuclear Weapons Facility,
Oak Ridge Reservation, Savannah River, Los Alamos National Laboratory,
Fernald Feed Processing Center, and Idaho National Laboratory at the request
of representatives of the communities surrounding DOE sites. These commit-
tees were established to provide consensus advice and recommendations on the
community’s concerns regarding NIOSH-NCEH-ATSDR activities related to
the sites. Some of these advisory committees also established Health Effects
Subcommittees. These subcommittees provided input primarily to NCEH-
ATSDR on matters of community and worker health concerns. It was expected
that they would work in partnership with CDC as it designed and conducted
dosimetry, epidemiological, and risk assessment research at these facilities. As
with ACERER, this partnership began on amicable terms, but again, as time
went by, possible frustration at the lack of pace in conducting the work and a
deterioration of the lines of communication, among other factors, led to the
airing of complaints by various subcommittee members at both sites. In the
case of the Hanford Health Effects Subcommittee (HES), these concerns re-
sulted in a letter to Dr. Linda Rosenstock, then head of NIOSH, in 1999, stating
that NIOSH should no longer attend HES meetings and should withdraw from
the DOE FACA process (see Table 6A-1).

Two of the three committee-selected study sites had Health Effects Subcom-
mittees (Hanford and Oak Ridge). No HES was established at Los Alamos, the
third committee-selected study site. The New Mexico Department of Health, the
Oversight Committee of the New Mexico Department of the Environment, and
two local environmental groups were opposed to establishing an HES under
FACA. Early in the Los Alamos project, several attendees at a public meeting
held by NCEH stated their opposition to the formation of an HES because of their
negative perceptions of the DOE’s Citizens’ Advisory Board (CAB). NCEH
talked with many citizens both inside and outside environmental groups and
virtually none wanted a subcommittee.  The reason given was that their experi-
ence with the DOE CAB was so negative that they wanted nothing to do with any
more committees.

Hanford Health Effects Subcommittee The Hanford Health Effects Subcom-
mittee was active for nearly a decade (September 1994 to January 2004). It met
for the first time in January 1995. Table 6A-2 summarizes the consensus advice
and recommendations that the subcommittee provided to HHS (NIOSH, NCEH,
and ATSDR) from 1995 to 2000 (COSMOS 2001a, 2001b).

Oak Ridge Reservation Health Effects Subcommittee The Oak Ridge Reserva-
tion Health Effects Subcommittee was active from November 2000 through Sep-
tember 2005. No date for another meeting was set at the September 2005 meet-
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ing, given uncertainty about the level of funding that ATSDR would be receiving
in FY 2006 for Oak Ridge activities. None have been scheduled since, even
though ATSDR has not completed all of the Public Health Assessments (PHAs)
planned for sites affected by activities on or near the reservation. The original
timeline for completion was June 2006.

The Oak Ridge Reservation’s HES charter stated that its purpose is to pro-
vide advice and recommendations concerning public health activities and re-
search conducted by ATSDR and CDC at the Oak Ridge Reservation. Its charter
is to provide advice on the selection, design, scope, prioritization, and adequacy
of ATSDR’s public health activities for the Oak Ridge Reservation. It is also to
provide critical input to the public health assessment process, community needs
assessment process, and any recommendation for follow-up public health activi-
ties. However, recommending activities of any other federal, state, or local agency
is not within its charter. Table 6A-3 summarizes the consensus advice and recom-
mendations that the subcommittee provided to HHS (primarily ATSDR) over
that time frame.2

DISCUSSION: MANAGING INTERAGENCY RESEARCH PROGRAMS

Interagency programs are difficult to manage even under the best of circum-
stances. Some of the factors that can help make them effective include the following:

1. Substantial support from the top,
2. Effective communication and cooperation within each of the agencies and

between the agencies at all levels,
3. A detailed agreement on what is to be accomplished and how,
4. Continuous feedback mechanisms to ensure that priorities are agreed upon

and funding is adequate, and
5. The ability of both agencies to take credit for the success of the program.

The committee discussed the administration and management of the research
program with a number of past and present representatives from DOE and HHS
(see list of presenters in front matter). On the basis of these discussions, in the
committee’s judgment, during the decade and a half that the DOE-HHS program
has been under way, serious deficiencies in all of these factors have been
present—some for the entire period, others for a portion of the period.

Difficulties emerged from the start in the way the program was initially
designed by DOE. Although the reasons for these deficiencies are understandable
given the widespread controversy and suspicion that stimulated DOE to propose
the program, they have, as repeatedly pointed out by the National Research
Council Committee on the Department of Energy Radiation Epidemiological

2See http://www.atsdr.cdc.gov/HAC/oakridge/meet/orrhes.html. Last accessed August 2006.
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Research Programs, caused problems that have probably led the program to be
less effective than it could have been (NRC 1990, 1994).

Substantial Support from the Top

When it was started, the program certainly had substantial support from the
top level of DOE. Without Admiral Watkins’ personal interest and commitment
to the program, it is unlikely that it would have been as comprehensive, or
established as quickly, as it was. There was also high-level interest at HHS, and
the importance of senior-level policy communication between DOE and HHS
was recognized in the agreement to hold periodic “principals’ meetings” that
were to include the DOE Assistant Secretary for Environment, Safety and Health
and the directors of the three HHS agencies directly involved—ATSDR, NCEH,
and NIOSH. When the program began, the fact that all four individuals in these
leadership positions were biomedical scientists with extensive epidemiological
expertise and collegial professional ties undoubtedly strengthened this high-level
commitment.

Maintaining this high level of support within HHS as personnel changed,
however, was a challenge because of the way that department has been organized
over time. Organizational charts available from the HHS web site3 as of Novem-
ber 2006 identify ATSDR as reporting directly to the Secretary of HHS. NCEH
and NIOSH are components of the CDC, the Director of which also reports
directly to the Secretary of HHS.4 However, in fact, the Director of ATSDR
reports to the CDC Director, since the current Director of CDC also is the Admin-
istrator of ATSDR.5 Such was not always the case; thus, there has been organiza-
tional confusion over the lifetime of the OERP which matters because it has
interfered with the ability of HHS to offer a single point of contact at a compa-
rable organizational level to DOE.

The situation at DOE is no less complex. Originally, the responsible official
(the Assistant Secretary for Environment, Safety and Health) reported directly to
the DOE Secretary, with the Deputy Assistant Secretary for health as a direct
report to the Secretary. However, it appears as if interest at this higher level may
have diminished after the program was transferred and the agency heads were
replaced during changes in the administration. In August 2006 the DOE Secre-
tary announced a reorganization plan, creating the Office of Health, Safety and
Security.6 The departmental responsibilities related to the research program are
transferred to this new office and combined with many others, existing and new.

3See http://www.hhs.gov/about/orgchart.html. Last accessed November 9, 2006.
4See http://www.cdc.gov/maso/cdcstmenu.htm. Last accessed November 9, 2006.
5See http://www.cdc.gov/about/director.htm. Last accessed November 9, 2006.
6See http://www.hss.energy.gov/. Last accessed November 9, 2006.
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The new office will be led by a Chief Health, Safety and Security Officer, a
career professional, who will report directly to the Office of the Secretary.

In the committee’s judgment, as personnel changed, the absence of engaged
points of contact in both DOE and HHS has reduced interagency communication
below a minimally effective level. The absence of a senior point of contact also
may have blunted the ability of HHS to effectively convey information needs to
DOE in a manner that would elicit meaningful response.

Effective Communication and Cooperation Within Each of the Agencies
and Between the Agencies at All Levels

When federal agencies have shared responsibilities, the extent to which they
communicate effectively is extremely important to their success in implementing
programs successfully. The free flow of information among scientists is equally
important for scientific research to flourish.

The first aspect of communication is horizontal: How freely did information
flow between DOE and HHS at the policy level? How freely were scientists able
to communicate across agencies? Secondly, within each organization, how effec-
tive was the communication between scientists and policy makers?

In the committee’s judgment, the DOE-HHS program has been seriously
deficient with respect to establishing and maintaining good communications. To
a large extent, this deficiency was designed initially into the program. Because of
the deep suspicion the communities had of DOE’s efforts to assess human health
risks, the top levels at DOE decided that the HHS work should be conducted
completely independently of any DOE oversight or involvement (presentation to
committee by Paul Ziemer). HHS concurred, and thus was established a policy of
minimal communication about the studies between the two agencies at any level.
A former DOE Assistant Secretary, for instance, described how he learned about
the results of one of the studies when newspaper reporters asked him to comment
on the study (presentation to committee by Paul Ziemer). However, as he pointed
out, this was the way it was designed, although the procedure for release of study
information was subsequently modified to provide a courtesy advance copy for
future reports. Occurrences such as this, however, may have led to further dete-
rioration in the already low level of support for the program at all levels of DOE
program staff.

Scientific communication between HHS and DOE was documented through
quarterly reports of HHS scientific meetings attended by DOE representatives
and reported to DOE leadership. DOE, however, estimates that it devoted only
one full-time equivalent to the effort. This low level of involvement combined
with the substantial loss of expertise when the DOE epidemiological positions
were transferred to HHS, reduced the department’s ability to effectively use
information that the program provided. For much of the 1990s, the DOE Deputy
Assistant for Health was able to provide an additional line of communication
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between the two departments and to troubleshoot some of these difficulties,
primarily at the administrative but also at the scientific level. As a senior scientist
on detail to DOE from HHS, he was in a position to bridge some of the commu-
nication gaps between the two departments at the scientific level and to maintain
effective communications within DOE. However, subsequent leadership turn-
over eliminated these bridges between the agencies and between the policy as-
pects and the scientists.

Vertical communication within DOE followed clear reporting lines, with
meeting reports directed from staff scientists to administration. However, for the
reasons given above, there was not a great deal of information to communicate.
The department’s internal communications were also severely hindered by the
fact that the facilities themselves are managed by contractors that operate with
substantial independence. The relationship between these contractors and DOE’s
Office of Environment, Safety and Health is unclear to the committee. An addi-
tional complication is that defense-related national labs such as LANL report to
different DOE Assistant Secretaries than do science-related activities.

Vertical communication within HHS is well documented through ACERER
and staff meetings, although senior-level policy input is not evident and there are
indications that staff scientists were inappropriately left to sort out policy con-
flicts with insufficient backing. However, as far as the committee has been able to
determine, the flow of scientific information among the three components of
HHS, and with the extramural scientific community at large, appears to have
been effective, facilitated by the deputy directors of the three organizations and
by a reasonable fit between intramural and extramural research portfolios.

One manifestation of the problem of inadequate communication and coop-
eration was a disagreement over accounting procedures. DOE and NIOSH appar-
ently operate under different accounting rules.7  According to NIOSH, when that
agency enters into a grant agreement with a non-government researcher, it is
required to “encumber” the entire amount needed to carry out this research “at the
beginning of each budget period” even though the research may take several
years to complete. DOE, however, apparently does not consider the funds obli-
gated (or “encumbered”) until they are spent. As a result, DOE would show large
amounts of unobligated funds, which NIOSH reported as encumbered.

Why this should have been a major issue is unknown to the committee, but
apparently the two agencies were unable to work out a solution. The result seems
to be that the agencies spent substantial time discussing accounting practices
rather than the substance of the research being conducted.

7See the NIOSH Occupational Energy Research Program, Evidence for the National Academies’
“Review of the Worker and Public Health Activities Program Administered by the Department of
Energy and the Department of Health and Human Services” November 2005, pp. 33-34.
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A Detailed Agreement on What Is to Be Accomplished and How

When the program began, most of the studies had already been initiated by
DOE, and HHS agreed to complete them. Thus, the original agreement incorpo-
rated a research agenda that was mutually agreed upon and was closely aligned
with the recommendations of SPEERA.

However, again by design, no effort was made to establish a process for
mutually developing a research agenda in the future. HHS was given the respon-
sibility for deciding what research would be done, and it would report its deci-
sions to DOE at the quarterly interagency meetings. Again, the reasons for ini-
tially designing the agreement to allow HHS to operate independently are
understandable. Nevertheless, the committee judges that the lack of substantive
input was likely to reduce DOE’s interest in and support for the program.

The size of the two departments also presented challenges. Within HHS, for
example, additional institutes in the NIH, including the National Institute of
Environmental Health Sciences and the National Cancer Institute (NCI), also
conducted or sponsored research related to DOE needs, including the health
effects of electromagnetic fields (NRC 1999) and epidemiological studies on
cancer outcomes from exposure to ionizing radiation.

The committee was unable to identify any specific agreement or process
within HHS regarding what studies were to be undertaken by different agencies
and how the monies were to be divided among agencies. It appears as if the funds
transferred annually were divided among the HHS agencies in some unspecified
manner, and each agency then proceeded with its own research agenda. The
research agenda was guided by recommendations of ACERER. After its termina-
tion in 2002, the research agenda appears to have been updated more informally
by HHS scientific staff and program managers through public and stakeholder
meetings, as well as consultation with individual scientific experts about research
needed in specific areas. Representatives from DOE and HHS who made presen-
tations to the committee disagreed on whether or not DOE had sufficient oppor-
tunity to contribute to the development of the research agenda, particularly over
these last several years. This issue appears to have been a source of tension
between the two agencies.

Both between DOE and HHS and among the three HHS agencies, there
existed significant differences in what implementing a research agenda meant.
DOE had come under criticism for having too close an oversight role in contract-
ing and overseeing research at a time when the perception of conflict of interest
was prominent. Within HHS, NCEH followed the approach used by CDC as a
whole, which emphasized the use of research contracts that permitted the agency
to specify products and expectations, allowing for a greater degree of control.

NIOSH, by contrast, depended primarily on a grants program that followed
the NIH approach and was managed by NIH. This approach emphasizes the
separation of intramural and extramural grants management. NIOSH scientists
developed requests for proposals that incorporated the broad scope of research
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needs as described in the overall agenda, but the proposals that were submitted by
extramural scientists were peer-reviewed for scientific merit by independent pan-
els of non-government scientists. This primary review scored all proposals that
were deemed to have any scientific merit.

NIOSH managers then conducted a secondary review for policy consider-
ations, but there is no information to suggest that the specific needs of an overall
research agenda were incorporated by agency policy makers, and staff scientists
would not have been part of the selection process. Although this approach has
succeeded in funding scientifically meritorious projects (it resulted, for instance,
in extramural scientists’ producing a higher rate of peer-reviewed publications
than agency scientists), it deliberately lacks the linearity and directedness of
research contracts.

ATSDR, by contrast, essentially focused on community risk assessments and
educational outreach. While the overall result appears to have been generally
successful from a scientific standpoint, leading to the development of methods of
measuring exposure, exposure assessment, and health outcomes assessment re-
search, the absence of a clear research agenda was a policy limitation.

NIOSH informed the committee that, beginning in FY 2000, it corrected this
problem by developing a detailed 5-year research agenda that is revised annually.
This should be a substantial benefit to the program if it continues.

Continuous Feedback Mechanisms to Ensure That Priorities Are Agreed
Upon and Funding is Adequate

While the nature of long-term epidemiological studies places limits on the
ability to provide early feedback for extramural studies, communication at the
scientific level allowed the agencies to emphasize different activities related to
measurement and exposure assessment that fed into other questions. The major
concern expressed by DOE and others has been the length of time it has taken to
produce results from analytic epidemiological research. In part, this has resulted
from difficulties in obtaining exposure data at the various work sites. HHS scien-
tists raised this issue at meetings of ACERER, but the committee was unable to
identify any improvements that might have resulted from this attempt at feedback
to the committee.

The new research agenda, with its annual updates, should provide an effec-
tive mechanism for formalizing the necessary feedback process within NIOSH.
Expanding this effort to include the other HHS agencies and DOE in a meaning-
ful way could go a long way toward solving the problem for the entire program.

Ability of Both Agencies to Take Credit for Program

If an agency involved in an interagency research program does not take pride
in and ownership of the results of the program, that agency is likely to quickly
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lose interest in supporting the program. Presentations to the committee strongly
indicated that this was a major weakness of the DOE-HHS program. As described
by both current and former DOE officials in open sessions of this committee, public
and congressional concerns about the DOE program were significant factors in
initiating the program under the MOU, and part of the response to this criticism was
to structure a relationship with distance between DOE as the funding agency and
the scientists who conducted the work.  This strategy unfortunately would be ex-
pected to diminish the sense of ownership or pride in accomplishment on the part of
DOE personnel that is a central feature of large scientific endeavors.  The minutes
from the most recent ACERER meetings indicate that HHS scientists also experi-
enced similar criticisms about the conduct of the scientific investigations from
community advocacy groups that had initially been critical of DOE, suggesting that
more effective approaches to conflict management would have been a better strat-
egy than one relying on distancing the two agencies.

THE DATA PROBLEM

One of the biggest challenges affecting the program, particularly in terms of
the NIOSH epidemiological studies, has been the difficulty researchers have had
in obtaining exposure data. For instance, NCEH and NIOSH report that they have
spent millions of dollars attempting to retrieve and compile data from DOE
facilities. There are several reasons for this, some of which would have existed
regardless of who was doing the research. However, some undoubtedly were
exacerbated by weaknesses in the interagency effort discussed above.

The fundamental problem was that the worker exposure data had never been
collected, processed, or stored with any regard to the possibility that they might
be needed in the future for such studies. Retrieving these data would have been a
major undertaking under the best of circumstances, but this program was not
operating under the best of circumstances. Among the difficulties encountered
were the following:

• Because the data belonged to DOE, HHS would have to make formal
interagency requests to have access to them.

• Since much of DOE’s work is covered by national security restrictions,
the next problem was whether the researchers had adequate security clearances
or, alternatively, whether the security restrictions could be removed. Determining
this is a time-consuming process.

• Although the data belonged to DOE they were actually under the “con-
trol” of the contractors managing DOE facilities. The DOE office responsible for
the interagency program had no direct authority over these contractors.

• Contractors had little incentive to facilitate access to the data because this
required the diversion of resources away from their primary mission, and federal
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contracts were placing increased emphasis on the contractor’s performance in
pursuing its mission.

At the same time, DOE was implementing both a new emphasis on environ-
mental safety and health and a significant decentralization of management au-
thority through government-owned, contractor-operated facilities. This decen-
tralization, and the difficulty on-site managers and HHS scientists encountered
with conflicting needs and resource constraints, seriously delayed the collection
of necessary information on worker exposures, primarily impacting NIOSH sci-
entists. Most of the searches for source data for NCEH from DOE contractors
was carried out by NCEH contractors rather than government employees. That
fact may also have increased the difficulties in obtaining the data. The list of
failed communications, delayed or prohibited access to information, and absent
or contradictory responses to information access requests is well documented by
NIOSH scientists over a prolonged period between 1992 and 1997. The commit-
tee was not provided direct documentation from the perspective of DOE or the
contractors, although both former Assistant Secretaries (Dr. Ziemer and Dr.
Michaels) who discussed the program with the committee emphasized the diffi-
culties they had experienced pulling together information and gaining the coop-
eration of many DOE employees, along with the extremely difficult nature of
gaining cooperation from contractors who were essentially being asked to re-
spond to an unfunded mandate. It is entirely possible that staff-level scientists
may have been less sensitive to the production and other needs of the subcontrac-
tors than senior-level management, and it is not clear whether attempts were
made to facilitate these communication requests at the site level.

ACERER, in its role as a federal advisory committee to the Secretary of
Health and Human Services, was well aware of the extent and nature of the
problem, but was empowered to communicate directly only with the HHS Secre-
tary, which it did on two occasions to call attention to the seriousness of the data
access problem. In an April 13, 1995, letter from the chair of ACERER to the
Secretary of HHS, the chair notes: “Unfortunately, in the fifth year of the Memo-
randum of Understanding (MOU) between HHS and DOE, access is still a prob-
lem.” The letter and the HHS response also illustrate the extent to which agency
staff scientists may have been left without senior policy-level support (i.e., the
concerns expressed in the letter about lack of NIOSH access to data were
prompted by NIOSH scientific presentations and were directed to the HHS Sec-
retary); however, the letter was delegated back down to staff scientists for re-
sponse and was signed by the program manager, with a very brief cover letter
from the Assistant Secretary for Health (June 6, 1995). In a July 18, 2006, letter
from a NIOSH section chief to his DOE counterpart, an eight-page attachment
lists problems with access and other issues on an item-by-item basis. A follow up
letter to ACERER from NIOSH staff (October 26, 1995) indicated that some
progress was being made. The committee was unable to find any indication of
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senior-level communication between HHS and DOE on this topic, which would
have been anticipated given the inability of senior-level HHS leadership to cor-
rect the problem directly. While specific responses from NIOSH eventually in-
cluded the development of formal access procedures, this appears to have been
accomplished only in 1997. The inability of ACERER to address both DOE and
HHS jointly appears to have contributed to this delay.

Against this backdrop, extraordinary efforts were required to develop, imple-
ment, revise, and follow through on a coherent research program in order to
achieve meaningful outcomes. To the extent that these occurred or failed to
occur, both departments share responsibility and both may benefit from a review
of lessons learned.

IMPACT OR VALUE OF RESEARCH PROGRAM

Ultimately, the important question is whether the program produced use-
ful information that had an impact on policy and decision making. Even here,
there is no agreement. The following example is excerpted from 2006 written
communications and, although derived from long response letters, captures the
tenor of the relationship. Between the first committee meeting (November 3-4,
2005) and the second meeting (February 21-22, 2006), in response to committee
requests to DOE and HHS for information about the impact of HHS research on
DOE policy, the following statements were included:

DOE: “There have been no policy modifications as a result of the worker and public
health research. . .” (S. Cary response to committee, January 20, 2006, p. 4).

HHS (ATSDR): “We are not in a position to speak for DOE and say how DOE
changed their policy as a result of our work. . .” (T. Sinks response to commit-
tee, February 10, 2006, p. 7).

HHS (NIOSH): “Notice of specific modifications to DOE policies or procedures
as a result of NIOSH recommendations under the OERP have not been commu-
nicated to NIOSH” (M.K. Schubauer-Berigan response to committee, January
19, 2006, p. 2).

However, in his February 10, 2006, response, Dr. Sinks also describes a
number of specific impacts resulting from ATSDR activities, many of which
relied on NCEH exposure assessments. Among others, a risk assessment con-
ducted by ATSDR of organically bound tritium resulting from environmental
releases at the Savannah River site eliminated the need for continued DOE moni-
toring; another risk assessment at Oak Ridge reduced the area requiring environ-
mental cleanup of mercury contamination, both resulting in significant DOE cost
savings (ATSDR Response, February 10, 2006, p. 8). Similarly, former Assistant
Secretary for Environment, Safety and Health Dr. Paul Ziemer clarified at the
May 3, 2006, committee meeting that DOE sets scientific policy regarding expo-
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sure standards for workers in accordance with international consensus estab-
lished by the National Council on Radiation Protection and Measurements and
the International Commission on Radiological Protection. To the extent that HHS
research contributes to the body of knowledge and to the scientific deliberations
involving these bodies, it contributes to those policies. Risk data that comes out
of some of the epidemiological studies also contributes to assessments of risk
such as the recent BEIR VII report (NRC 2006). NIOSH has contributed to the
multinational studies on an ongoing basis and currently has scientists serving as
representatives to these bodies.

Despite the apparent absence of recognition by the current agency partici-
pants in both departments, there is evidence that HHS work in exposure assess-
ment, risk assessment, and analytic epidemiological studies has addressed a num-
ber of the important health outcome questions, although there continue to be
areas of information gaps. Furthermore, these assessments have directly affected
DOE cleanup and other activities and have helped to shape regulations.

Measuring Impact

To have measurable impact on occupational and environmental health out-
comes, research findings need to be translated into policy changes that are imple-
mented and evaluated. International standards organizations, federal agencies,
and organizations such as the National Safety Council have developed approaches
based on continuous quality improvement to drive impact. In general, these prin-
ciples begin with management commitment. Because measuring impact is an
ongoing task, the committee feels compelled to comment on aspects of future
application of research findings in the context of ongoing operation of DOE
facilities, including cleanup operations.

DOE is a major enterprise engaged in research, development, and manufac-
turing. As such, it will continue to face issues involving worker safety and health,
community safety and health, and environmental protection and enhancement
and will face a continuing challenge in complying with state and federal regula-
tions pertaining to all these areas. The challenge the DOE faces in dealing with
these issues is complicated by two facts. The first is that its major facilities are
managed predominantly by contractors. The second is that these facilities are, by
their very nature, often working on projects and with chemical substances that
have not been evaluated thoroughly, in terms of the health and safety risks they
may pose. On the other hand, significant improvements have been made with
regard to monitoring for exposure and health impacts of radioactive agents.

In addition to management commitment to a continuous quality improve-
ment program on these sites, other basic components include employee participa-
tion, hazard identification, hazard remediation, training, and program evaluation.
Whereas site-specific hazards in a given location should be identified and man-
aged at that location, the committee believes that the larger goal of creating

Copyright © National Academy of Sciences. All rights reserved.

Review of the Worker and Public Health Activities Program Administered by the Department of Energy and the Department of Health and Human Services 
http://www.nap.edu/catalog/11805.html

http://www.nap.edu/catalog/11805.html


220 REVIEW OF WORKER  AND PUBLIC HEALTH ACTIVITIES PROGRAMS

sufficient information from large-scale studies to create and implement new policy
requires a strong central office. One of the responsibilities of DOE is the compi-
lation, management, and storage of information collected at its facilities regard-
ing worker and community exposures.

As described in previous chapters, both the quality of the scientific research
and the scope of the communication activities conducted by HHS under the
previous MOUs addressed important, ongoing DOE needs. While significant
opportunities for improvement are identified, the scope remains large and fed-
eral. Among federal agencies, the expertise for etiologic research into human
health effects is located within HHS generally. More specifically, federal scien-
tific expertise addressing occupational and environmental health effects from
chronic exposure to low-level radiation, beryllium, and other important expo-
sures on DOE sites has been developed within HHS. Finally, while the committee
believes that improved communication between agencies requires greater in-
volvement of DOE in the scientific process, it does not believe that this should
entail a return to DOE sole oversight. Public confidence that the health conse-
quences of prior DOE activity will be adequately investigated requires greater
independence than would be perceived to be the case with sole DOE oversight.
Furthermore, there appears to be no justification for the disruption and added cost
that dismantling an established research operation and rebuilding it elsewhere
would entail.

After reviewing how to improve the program of the past 15 years, the com-
mittee concludes that the preferred arrangement for the continuing worker and
public health program at DOE sites is for DOE to maintain a relationship with
HHS for this purpose. HHS provides both the expertise and the independence that
DOE requires. However, if it is to continue, this relationship needs to be restruc-
tured to solve the problems that have appeared over the past decade and a half.
The committee concludes that this program should report to the Assistant Secre-
tary level in HHS and the equivalent level in DOE, and it should be a truly
collaborative relationship. Both agencies should agree to the study agenda and
both should be involved in overseeing the research—HHS overseeing the techni-
cal aspects, and DOE ensuring that the work is being conducted according to
budget and schedule, that there is rapid and effective feedback of the information
being obtained to facility managers as well as the research program, and that
there is effective communication with the populations potentially at risk.

Findings

Much of the tension reflected in the DOE Worker and Public Health Activi-
ties Program has been present since its outset, which grew out of deep public
concern about the legacy of nuclear waste and other environmental contaminants
resulting from secret activities that occurred in the tense climate of the Cold War.
Beginning in the mid-1980s, congressional hearings, lawsuits, and the DOE In-
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spector General raised concerns about aspects of DOE and predecessor agencies’
ability to transparently assess the adverse health impacts of those activities on
both workers and community members. As described earlier, the transfer of
epidemiological research for domestic (but not foreign) outcomes reflected a vote
of “no confidence” in DOE scientific capability and integrity.

1. Science got done; questions got answered. The scientific program pro-
duced studies that addressed many of the questions and concerns regarding
worker, community, and environmental health and safety at the DOE facilities.
The studies not only contributed to better understanding of conditions at DOE
sites, but also contributed to improved scientific understanding of these risks
internationally.

2. Credibility was improved. The credibility of the Worker Health program
among the affected workers and the public appears to have been improved in the
early years after implementation of the MOU, although some dissatisfaction with
the HHS agencies appears to have developed over time and within some seg-
ments of the affected population.

3. There was some impact on policy. Although difficult to quantify, there
are a number of examples of how the research and analyses conducted under the
MOU have influenced DOE decisions and policy. Although many of these influ-
ences may have affected decisions at only a single facility the epidemiological
studies and dose reconstruction work have much broader ramifications, and add
to a knowledge base that has the potential to contribute to international standards
and risk analysis procedures.

4. Further work is needed. The MOU approach for carrying out the worker
and public health programs for DOE through HHS partly solved the problems
that were building during the time period prior to 1990 in which DOE managed
the program internally.  Both the quality of the research and the scope of the
communication activities conducted by HHS addressed important ongoing DOE
needs.  Specifically, scientific knowledge that addressed occupational and envi-
ronmental health effects from chronic exposure to low level radiation, beryllium
and other hazardous exposures on DOE sites was developed by the HHS pro-
gram.  Dissemination of these results was extensive.  However, the committee
found that there were significant opportunities for improvement, as identified in
the individual areas of science, communication and management.  Scientifically,
there are several study areas that have been specifically identified which need to
be addressed as well as identifying new areas of health studies based on the
continuing remediation and cleanup work that DOE is carrying out.  Overall, the
committee concludes that improved communication between agencies requires a
greater involvement of DOE in establishing and managing the priorities in these
studies.  However, the committee does not believe that the program should revert
to sole management by DOE.  Public confidence that the health consequences of
DOE activity will be adequately investigated requires this to be done by an
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independent department such as HHS.  Since the MOU approach has worked
partially, it seems reasonable to improve it along the lines recommended by this
committee, as opposed to starting with a totally difference arrangement which
might be disruptive, costly, and not necessarily an improvement.

Although a substantial body of work has accumulated, important work re-
mains. Scientific questions that should be explored through analytic epidemio-
logical studies that include the worker and community populations are outlined in
the Chapter 2 recommendations. The committee concludes that a health program
is needed at DOE sites as long as exposures to ionizing radiation and radioactive
materials from hazardous operations (including cleanup and remediation) con-
tinue at these sites. Studies in progress should be completed and follow-up of
exposed workers should continue.

5. DOE retains the responsibility for protecting worker, community, and
environmental health, given that many of these sites remain active and there
remain substantial legacy issues at all of the sites.

6. The process for managing the program can be improved. Although the
process established by DOE and HHS may have been appropriate initially, many
of the management problems identified by earlier NRC reviews remain, and the
management and collaboration process could clearly be improved.

FINDINGS AND RECOMMENDATIONS

1. Review of key scientific studies conducted to date is presented in Chap-
ters 2-4. The Committee finds that there remains critical information to be gath-
ered and assessed. A health program is needed at DOE sites as long as hazardous
operations (including cleanup and remediation) continue at these sites. To that
end, a mechanism needs to exist for the purpose of developing the research
agenda, providing funding for the research, soliciting input into the design, con-
duct and review of such studies and communication of the results to relevant
stakeholders, with clear articulation of the roles and responsibilities of the vari-
ous parties. In the past, the MOUs between DOE and HHS have served as this
vehicle, and could do so in the future. Therefore, the Committee recommends
that:

DOE and HHS should sign and implement a new MOU enabling continued
work on the Worker and Public Health Activities Program. This MOU should
document the responsibilities of DOE and HHS as well as provide the frame-
work for managing the process for interaction and collaboration between
DOE and HHS. In addition to incorporating the recommendations made here
with respect to managing the program, the new MOU should incorporate the
recommendations presented elsewhere in this report.

2. As noted earlier, one of the biggest problems affecting the program has
been the difficulty researchers have had in obtaining exposure and other relevant
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data to use in their epidemiological studies. The fundamental problem was that
the worker exposure data had never been collected, processed, or stored with any
regard to the possibility that they might be needed in the future for such studies.
This situation leads to difficulty in comparing health outcomes with exposure
characteristics and in the investigators’ ability to combine information from more
than one source in order to increase the power of the studies. As a remedy to this,
the committee recommends that:

DOE support the development and integration of a repository for exposure
records. The committee recommends that all contractor-assembled data be
submitted to DOE’s Office of Environment, Safety and Health for compila-
tion, management, and storage in centralized databases, using standardized
formats. DOE should consider developing a process that captures current
exposure data as well as health outcome data, including external radiation
exposure, internal radiation exposure, chemical exposure, medical surveil-
lance (e.g., spirometry, liver function tests, smoker-never smoker), biologic
monitoring, and social security number and demographic information (e.g.,
gender, birth date) on a continual basis for DOE employees, contractors, and
subcontractors, for placement in a secure centralized repository. The data-
base would have to be integrated with existing data repositories (e.g., Radia-
tion Exposure Monitoring Systems, Comprehensive Epidemiologic Data
Resource [CEDR]). However, unlike CEDR, which facilitates public access to
data collected for studies regarding the health impacts associated with working
at or living near DOE operations, information compiled in the recommended
repository would be available to NIOSH’s scientific investigators or research-
ers funded extramurally through NIOSH to perform DOE-related health stud-
ies. Such a database would be of paramount importance for expanding existing
cohort studies or performing nested case-control studies.

3. The quality and integrity of any research program is improved if it is
subjected to expert scientific review during its development stage, as the studies in
the research agenda are being conducted, and after the results have been gathered
by the investigators. In the past, HHS did convene an advisory committee whose
mission included the provision of advice and comment (only) to HHS on the
OERP. This committee (ACERER) did not have authority to formally communi-
cate its findings to DOE. This circumstance, along with others, resulted in a sense
of disenfranchisement on the part of DOE, and only sporadic interest on the part of
DOE senior management in the outcomes of the HHS investigations. As a measure
of improvement in the future, the Committee recommends that:

A single advisory committee, with a charter issued jointly by DOE and HHS,
should be established to review and comment on the research program. Man-
agement of the program would be made more efficient if the advisory com-
mittee charged with reviewing and providing recommendations on the ele-
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ments of the research program could report directly to all of the agencies
charged with its development, funding, implementation, and translation of
results into policies and practices.

4. In the federal government, the success of a program, particularly a scien-
tific research program, is dependent upon the level of attention and oversight
given by senior management. At the beginning, as the research program was
being transferred from DOE to HHS, the Secretaries of each agency were in-
volved. However, over time, management and oversight responsibilities drifted
downward through the chain of command until they became virtually invisible to
the most senior levels. The committee therefore recommends that:

DOE and HHS should reestablish and maintain oversight and coordination of
the program at the Assistant Secretary level.8 Communication and coordina-
tion at a senior level within an organization enhances the probability of success
of any program initiative. In this instance, attention given to the program at this
level provides greater support to the participating agencies in achieving their
mission to protect worker and public health and the environment.

5. It is important that both HHS and DOE understand the human and envi-
ronmental health impacts of activities conducted on DOE sites which may affect
both workers and communities. While the Committee supports the concept that
HHS currently has, and should continue to have, the lead on developing and
carrying out the research agenda, it also believes that DOE has a stake in its
success and therefore, should participate more substantively in the updating of
the research agenda as work goes forward. Therefore, the committee recom-
mends that:

DOE and the relevant HHS agencies should collaborate to update the re-
search agenda annually. It is critical that the resources committed to funding
the worker and public health research program be spent in the most efficient
manner, yielding the most useful information to understand the potential
health and environmental impacts of activities at DOE facilities. Both HHS
and DOE can provide important perspectives, based on their extensive expe-
riences in this realm. These collective experiences, along with those contrib-

8The committee developed and unanimously approved this recommendation prior to a recent
reorganization within DOE that merged existing safety and health functions into another unit. Be-
cause we believe that occupational and environmental health issues remain critically important to
DOE workers and surrounding communities, and because we believe that senior level management
engagement is a pre-requisite for effective safety and health program management, the
committee recommends that DOE and HHS should establish and maintain oversight and coordina-
tion of the program at the Assistant Secretary level in HHS and the equivalent level in DOE.
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uted by technical experts on the external advisory committee, should result
in a more relevant, scientifically sound research program.

6. During the 15 years that HHS has had the lead for the research program,
communication between HHS and DOE has been spotty at its best, and non-
productive at its worst. This does not serve either the government agencies or the
worker and community populations at or around the DOE sites very well, and can
lead to mistrust. As the research program goes forward, it is imperative that this
situation be remedied. To that end, the committee recommends that:

DOE and HHS should establish functional feedback mechanisms to each
other for all aspects of the research program. To ensure the greatest level of
success for any program of research, a robust program of communication
and dissemination about the design and execution of, and results from, a
research program should establish linkages not only between the program’s
executors and the affected populations, but also between those charged with
developing and executing the program. This ensures the probability that the
program will be robust, yield useful results, and will be of value in enhancing
the scientific basis of our understanding of the potential health and environ-
mental risks associated with DOE facility activities. It also enhances the
respective agencies’ credibility and accountability in meeting their govern-
mental responsibilities.
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1990 Memorandum of Understanding
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B

SPEERA Executive Summary1

In this report, the Panel makes recommendations to improve the quality of
the epidemiology program and its value to the Department of Energy, its workers,
and the communities near its facilities. This summary contains the Panel’s major
observations and recommendations.

Epidemiology provides a scientific evaluation of the health effects of worker
and public exposures to potentially harmful materials. It uses health records,
exposure records, environmental monitoring records, and personnel records to
analyze health effects and to evaluate methods of protection and prevention. The
Panel has distinguished between two types of epidemiology: descriptive epidemi-
ology, which includes health surveillance; and analytic epidemiology, which
tests hypotheses and often includes long-term research studies.

Over the years, epidemiologic activities have become scattered throughout
the Department. Although the main epidemiologic research program is located
within the Office of Energy Research, nevertheless, the Offices of Defense Pro-
grams and Nuclear Energy also conduct epidemiologic research. The Office of
Environment, Safety, and Health is responsible for the data upon which analytic
and descriptive epidemiologic research depends. There is no coordination of
epidemiologic data collected by the Department’s site operations contractors.

1SOURCE: SPEERA (Secretarial Panel for the Evaluation of Epidemiological Research Activities
for the Department of Energy). 1990. Report to the Secretary. Washington, DC: U.S. Department of
Energy.
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Epidemiologic activities are inherently part of a comprehensive occupational
and environmental health program. All the descriptive epidemiologic activities
now scattered throughout the Department should be consolidated with the
Department’s other health and safety activities.

The Panel recommends that the Department establish a strong, comprehen-
sive program by restructuring and expanding the current Office of Environment,
Safety and Health. This office should be restructured as the Office of Occupa-
tional and Environmental Health and Safety and continue to be directed by an
Assistant Secretary. The office should contain a descriptive epidemiologic re-
search component that includes a health surveillance system. When tightly linked
with occupational and environmental health and safety activities, epidemiologic
activities will give the Department another powerful tool to monitor day-to-day
worker health, to measure the performance of health and safety activities, and to
guide policy decisions.

A recurrent theme of witnesses at every meeting was a lack of credibility in
the Department and its epidemiologic activities. The Panel believes that to restore
public trust, to assure the highest scientific quality, and to assure the indepen-
dence of investigators, the Department needs an independent system for manag-
ing its analytic epidemiologic research which can transcend changes in Depart-
mental administrations. This can be achieved without statutory changes.

The Panel recommends that the Department enter quickly into a Memoran-
dum of Understanding with the Department of Health and Human Services to
manage the Department’s analytic epidemiologic research. The Department of
Energy would continue to allocate funds for analytic epidemiologic research and
the Department of Health and Human Services would use its customary proce-
dures for conducting scientific research, including peer review and open compe-
tition for research projects. This analytic research should be managed by one of
the Department of Health and Human Services’ epidemiologic research agencies.

The quality of epidemiologic research rests heavily on the quality of the data
used. Many different programs—industrial hygiene, health physics, environmen-
tal monitoring, and medical care—have kept their records separately and in vari-
ous formats. The Panel recommends that the Department identify a standard
minimum set of data, including health and exposure data, necessary for epide-
miologic research. These data should be standardized throughout the Department
and collected routinely at all facilities.

Scientific quality and public credibility are related to the degree of openness
with which data are collected, maintained, and analyzed. The Panel values the
benefits that flow from allowing independent scientists to examine and reexam-
ine data from different perspectives. Therefore, the Panel recommends that the
Department take specific steps toward opening its epidemiologic data to scien-
tific investigators; for example, requiring documentation about data preparation
and assumptions; removing personal identifiers from data sets; and establishing
new procedures for the timely release of data.
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The Panel recommends that the Department make liberal use of committees
to foster quality science, to assure independence of research, and to gain partici-
pation by outside experts and those who might be affected by the research.

The Department has an obligation to communicate epidemiologic findings to
all affected people: workers, former workers, and communities. The Panel rec-
ommends that communications be prompt, direct, and understandable. People
need to know the nature of studies and their results, whether the findings are
good, bad, or inconclusive.

Beryllium disease is an occupational health risk and should be addressed by
the Department’s occupational health program and by the analytic epidemiologic
research program managed by the Department of Health and Human Services.
The Panel recommends that the Department use a liberal definition of exposure to
identify workers throughout its complex who have been exposed to beryllium and
who ought to be included in research studies. The Panel also recommends that the
Department establish whether beryllium disease may have occurred at facilities
other than Rocky Flats.

The Department of Energy has shown a continuing commitment to funding
energy-related epidemiology. The recommendations in this report will require
additional funds for epidemiologic activities. These would be new or reallocated
funds above those budgeted for epidemiology in the proposed Fiscal Year 1991
budget. The Panel recommends an additional $4 million for health surveillance
and descriptive epidemiology and an additional $1.1 million for analytic epide-
miology.

The reader should put this summary in perspective by, at a minimum, read-
ing “Introduction: Guiding Principles” to understand the beliefs that guided the
Panel.
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Abbreviations, Acronyms, and Definitions

ACBM: Advisory Committee for Biology and Medicine
ACERER: Advisory Committee for Energy-Related Epidemiological Research
ATSDR: Agency for Toxic Substances and Disease Registry

BEIR: Biological Effects of Ionizing Radiation (NRC)
Bias: Factors that influence the outcome of data collection, such as causing

certain measurements to have a greater chance of being included than others
BSC: Board of Scientific Counselors

CAB: Citizens’ Advisory Board
CAREs: Communities Against a Radioactive Environment
Case-control study: Epidemiologic study in which people with disease and a

similarly composed control group are compared in terms of exposures to a
putative causative agent

CDC: Centers for Disease Control and Prevention
CEDR: Comprehensive Epidemiologic Data Resource (DOE)
CEHIC: Center for Environmental Health and Injury Control (CDC)
CERCLA: Comprehensive Environmental Response, Compensation, and Liabil-

ity Act; CERCLA provides a federal “Superfund” to clean up uncontrolled or
abandoned hazardous waste sites as well as accidents, spills, and other emer-
gency releases of pollutants and contaminants into the environment

CHE: Coalition for a Healthy Environment
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CI (confidence interval): Interval estimate of an unknown parameter such as a
risk; 95% CI, as an example, is constructed from a procedure that is theoreti-
cally successful in capturing the parameter of interest in 95% of its applica-
tions. Confidence limits are the end points of a confidence interval

CIC: Community Involvement Committee (LANL)
CLL: Chronic lymphocytic leukemia
COWG: Communications and Outreach Workgroup (Oak Ridge)

DOE: U.S. Department of Energy
Dose: Short name for absorbed dose (1 Gy = 1 J/kg) and also for equivalent

dose, effective dose, and weighted dose (1 Sv = 1 J/kg)

EEOICPA: Energy Employees Occupational Illness Compensation Program Act
EPA: U.S. Environmental Protection Agency
Epidemiology: Study of the determinants of the frequency of disease in

humans.The two main types of epidemiologic studies of chronic disease are
cohort (or follow-up) studies and case-control studies

EPR: Electron paramagnetic resonance
ERDA: Energy Research and Development Administration
ERR: Estimated excess relative risk. The rate of disease in an exposed popula-

tion divided by the rate of disease in an unexposed population minus 1.0.
ES&H: Office of Environment, Safety and Health (DOE)
ETTP: East Tennessee Technology Park
Exposure: Condition of having contact with a physical or chemical agent

FACA: Federal Advisory Committee Act
FWMSP: Former Worker Medical Surveillance Program (DOE)

HCHP: Hanford Community Health Project
HEDR: Hanford Environmental Dose Reconstruction Project
HEHF: Hanford Environmental Health Foundation.

HERB: Health-Related Energy Research Branch (NIOSH)
HES: Health Effects Subcommittee
HETA: Hazard Evaluation and Technical Assistance
HHE: Health Hazard Evaluation
HHES: Hanford Health Effects Subcommittee
HHIN: Hanford Health Information Network
HHS: U.S. Department of Health and Human Services
HTDS: Hanford Thyroid Disease Study

I-131: Iodine-131
ICD: International Classification of Diseases
ICRP International Commission on Radiological Protection: Independent inter-
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national organization that provides recommendations and guidance on pro-
tection against ionizing radiation

IDA: Individual Dose Assessment Project (Hanford)
Incidence (also incidence rate): Rate of occurrence of a disease within a specified

period of time, often expressed as a number of cases per 100,000 individuals
per year

INL: Idaho National Laboratory
IOM: Institute of Medicine
Ionizing radiation: Radiation sufficiently energetic to dislodge electrons from

an atom, thereby producing an ion pair; ionizing radiation includes X- and
gamma radiation, electrons (beta radiation), alpha particles (helium nuclei),
and heavier-charged atomic nuclei. Neutrons ionize indirectly by first collid-
ing with components of atomic nuclei

LAHDRA: Los Alamos Historical Document Retrieval and Assessment
LANL: Los Alamos National Laboratory
LET: Linear energy transfer
Linear (L) model or relationship (also linear dose-effect relationship): A special

case of the linear-quadratic model, with the quadratic coefficient equal to
zero; this model expresses the effect (e.g., cancer, mutation) as proportional
to dose (linear function of the dose)

Linear-quadratic (LQ) model (also linear-quadratic dose-effect relationship):
This model expresses the effect (e.g., cancer) as the sum of two components,
one proportional to the dose (linear term) and one proportional to the square
of the dose (quadratic term). The linear term predominates at low doses; the
quadratic term, at high doses

LLNL: Lawrence Livermore National Laboratory
LNT model: Linear no-threshold dose-response for which any dose greater than

zero has a positive probability of producing an effect (e.g., mutation, can-
cer); the probability is calculated either from the slope of a linear (L) model
or from the limiting slope, as the dose approaches zero, of a linear-quadratic
(LQ) model

LOAEL: Lowest-observed-adverse-effect level

MED: Manhattan Engineering District
Meta-analysis: Analysis of epidemiologic data from several studies based on

data included in publications
Minimal risk level (MRL): Estimate of the daily human exposure to a hazardous

substance that is likely to be without appreciable risk of adverse non-cancer
health effects over a specified duration of exposure

MMP: Medical Monitoring Program
Model: Schematic description of a system, theory, or phenomenon that accounts
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for its known or inferred properties and may be used for further study of its
characteristics

Mortality (rate): Frequency at which people die from a disease (e.g., a specific
cancer), often expressed as the number of deaths per 100,000 population per
year

NAHH: National Alliance for Hispanic Health
NAS: National Academy of Sciences
NBS: National Bureau of Standards (now National Institute of Standards and

Technology)
NCEH: National Center for Environmental Health
NCRP (National Council on Radiation Protection and Measurements): U.S.

council commissioned to formulate and disseminate information, guidance,
and recommendations about radiation protection and measurements

NER: National Exposure Registry (ATSDR)
NIOSH: National Institute for Occupational Safety and Health
NNMCAB: Northern New Mexico Citizens’ Advisory Board
NOAEL: No-observed-adverse-effect level
NPCR: National Program of Cancer Registries (CDC)
NPL: National Priorities List; a list of national priorities among the known re-

leases or threatened releases of hazardous substances, pollutants, or contami-
nants throughout the United States and its territories

NRC: National Research Council
NTS: Nevada Test Site

OEHS: Office of Epidemiology and Health Surveillance (DOE)
OERP: Occupational Energy Research Program (NIOSH)
OMB:  Office of Management and Budget
OR (Odds ratio): the odds of being exposed among diseased persons divided by

the odds of being exposed among nondiseased persons
ORAU: Oak Ridge Associated Universities
OREPA: Oak Ridge Environmental Peace Alliance
ORERP: Offsite Radiation Exposure Review Project
ORNL: Oak Ridge National Laboratory
ORO: Oak Ridge Operations Office
ORR: Oak Ridge Reservation
ORRHASP: Oak Ridge Reservation Health Agreement Steering Panel
ORRHES: Oak Ridge Reservation Health Effects Subcommittee
ORRLOC: Oak Ridge Reservation Local Oversight Committee
ORRSSAB: Oak Ridge Reservation Site Specific Advisory Board
OTA: Office of Technology Assessment
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PCB: Polychlorinated biphenyl
PHA: Public Health Assessment
PHEP: Public Health Education Program
PHS: Public Health Statement; the first chapter of ATSDR’s Toxicological Pro-

files
PNNL: Battelle, Pacific Northwest National Laboratory, a contractor at the

Hanford Site
Pooled analysis: An analysis of epidemiologic data from several studies based

on original data from the studies
PSR: Physicians for Social Responsibility

RAC: Radiological Assessment Corporation (later, Risk Assessment Corpora-
tion)

Rad: A special unit of absorbed dose, now replaced by the SI unit gray; 1 rad =
0.01 Gy = 100 erg/g

Radiation: Energy emitted in the form of waves or particles by radioactive atoms
as a result of radioactive decay or produced by artificial means, such as X-
ray generators

Radiogenic: Caused by radiation
Radionuclide: Radioactive species of an atom characterized by the constitution

of its nucleus
Rem (rad equivalent man): A special unit of dose equivalent, now replaced by

the SI unit sievert; 1 rem = 0.01 Sv
REMS: Radiation Exposure Monitoring System (DOE)
RERP: Committee on the Department of Energy Radiation Epidemiological Re-

search Programs (NRC)
RfD: Reference dose (DOE)
Risk: Chance of injury, loss, or detriment; a measure of the deleterious effects

that may be expected as the result of an action or inaction
Risk assessment: Process by which the risks associated with an action or inaction

are identified and quantified
Risk estimate: Increment of the incidence or mortality rate projected to occur in

a specified exposed population per unit dose for a specified exposure regime
and expression period

RL: Richland Operations Office (DOE)

SENES: Specialists in Energy, Nuclear and Environmental Studies
Sievert (Sv): Special name of the SI unit of dose equivalent; 1 Sv = 1 J/kg = 100

rem
SI units: International System of Units as defined by the General Conference of

Weights and Measures in 1960; these are the base units, such as meter (m),
kilogram (kg), second (s), and their combinations, which have special names
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(e.g., the unit of energy 1 J = 1 kg m2/s2, or of absorbed dose 1 Gy = 1 J/kg
= 1 m2/s2)

SPEERA: Secretarial Panel for the Evaluation of Epidemiological Research Ac-
tivities (DOE)

SRS: Savannah River site
SSAB: Site-Specific Advisory Board (DOE)
Standardized morbidity ratio or standardized mortality rate (SMR): Rate (multi-

plied by 100) of mortality from a disease in the population being studied
divided by the comparable rate in a standard population; ratio is similar to a
relative risk times 100

TAG: Technical Assistance Grant
TCA: Trichloroethane
TCE: Trichloroethylene
TDH: Tennessee Department of Health
Threshold hypothesis: Assumption that no injury occurs below a specified dose
TSCA: Toxic Substances Control Act
TSP: Technical Steering Panel composed of independent scientists and members

of the public created to oversee and direct HEDR

Uncertainty: Range of values within which the true value is estimated to lie; a
best estimate of possible inaccuracy due to both random and systemic errors:

Random Errors: Errors that vary in a nonreproducible way around a
limiting mean; these can be treated statistically by use of the laws of prob-
ability

Systemic Errors: Errors that are reproducible and tend to bias a result in
one direction; their causes can be assigned, at least in principle, and they can
have constant and variable components; generally, these errors cannot be
treated statistically

UNSCEAR: United Nations Scientific Committee on the Effects of Atomic Ra-
diation

X-rays: Penetrating electromagnetic radiation, usually produced by bombarding
a metallic target with fast electrons in a high vacuum

YDI: Youth Development, Inc.
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Committee Biographies

Edwin P. Przybylowicz, Ph.D. (NAE), retired in 1991 after more than 35 years
with the Eastman Kodak Company as senior vice president and director of re-
search. He became assistant director of Kodak Research Laboratories in 1983,
and was named director of research and elected senior vice president of the
company in August 1985. Dr. Przybylowicz received his B.S. in chemistry from
the University of Michigan and a Ph.D. in analytical chemistry from Massachu-
setts Institute of Technology. He has served as a commissioner of the U.S.-Polish
Joint Fund for Cooperation in Science and Engineering, a program that fosters the
collaboration of Polish and U.S. scientists, chairing conferences and workshops
on technology transfer in Poland, the Czech Republic, and Russia. From 1994 to
1996, he was director of the Center for Imaging Science at the Rochester Institute
of Technology. He is currently an elected member of the International Union of
Pure and Applied Chemistry (IUPAC) Bureau and Executive Committee, and is
past chair of the U.S. National Committee for IUPAC. He was elected to the
National Academy of Engineering  in 1990 and has served on numerous National
Research Council (NRC) committees.

Edwin H. Clark, II, Ph.D., is president of Clean Sites Inc. in Alexandria, VA.
He holds a Ph.D. in applied economics from Princeton University. Dr. Clark is
the former secretary of natural resources and environmental control for the state
of Delaware, vice president of the Conservation Foundation, and associate assis-
tant administrator for pesticides and toxic substances in the U.S. Environmental
Protection Agency. He has served as a member of the National Academies Board
on Environmental Studies and Toxicology and on several committees, including
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the Committee to Evaluate the Science, Engineering, and Health Basis of the
DOE’s Environmental Management Program, the Committee on Risk-Based Cri-
teria for Non-RCRA Hazardous Waste, and the Committee on Superfund Site
Assessment and Remediation in the Coeur D’Alene River Basin.

Irwin Feller, Ph.D., is currently a senior visiting scientist at the American Asso-
ciation for the Advancement of Science (AAAS), having recently completed 24
years as the director of Pennsylvania State’s Institute for Policy Research and
Evaluation. He also serves as a professor emeritus of Pennsylvania State’s De-
partment of Economics, where he was on the faculty for nearly three decades. Dr.
Feller received his Ph.D. in economics from the University of Minnesota. He has
a long history of publishing scholarly articles on the economics of technological
innovation, and the effects of innovations on the creation of knowledge and
societal benefits, using both universities and government programs as objects of
study. This expertise has been applied to problems of nucleation and growth of
new scientific fields, to the anatomy and function of interdisciplinary research
programs, to the effectiveness of various technology transfer mechanisms, to the
metrics used to evaluate research in government programs, and to a host of other
mechanisms and institutions of importance to the scientific enterprise. From
2002-2004, Irwin Feller served as chair of the National Science Foundation’s
Advisory Committee to the Assistant Director of Social, Behavioral, and Eco-
nomic Sciences, a committee of which he has been a member from 1999. Dr.
Feller has served on six National Research Council committees, including as
chair of the Panel on Assessing Behavioral and Social Science Research on
Aging.

Penny Fenner-Crisp, Ph.D., is currently a private consultant. She received her
Ph.D. in pharmacology from the University of Texas Medical Branch in
Galveston. She recently retired from her position as executive director of the ILSI
Risk Science Institute . Dr. Fenner-Crisp came to ILSI from the U.S. Environ-
mental Protection Agency (EPA) where she was senior science adviser to the
director of the Office of Pesticide Programs (OPP). In that capacity, she provided
guidance and oversight for programmatic activities related to science and science
policy in OPP, particularly those related to implementation of the 1996 Food
Quality Protection Act. Her responsibilities included many newly developed or
updated human health risk assessment methodologies, the Endocrine Disrupter
Screening Program, OPP’s implementation of the agency peer-review policy,
research planning, and preparation of agency staff for presentations before the
Federal Insecticide, Fungicide, and Rodenticide Act Scientific Advisory Panel
and the EPA Science Advisory Board. At EPA, she also served as special assis-
tant to the assistant administrator for the Office of Prevention, Pesticides, and
Toxic Substances; deputy director of the Office of Pesticide Programs; and direc-
tor of the Health and Environmental Review Division of the Office of Pollution
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Prevention and Toxics. Dr. Fenner-Crisp has been involved in many international
activities including serving as an expert on a number of World Health Organiza-
tion (WHO) International Programme on Chemical Safety working groups
charged with drafting environmental health criteria documents; on the WHO
Expert Panel for the Joint Meeting on Pesticide Residues; as the lead U.S. del-
egate to the Organization for Economic Co-operation and Development’s Endo-
crine Disrupter Testing and Assessment workgroup; and as lead U.S. delegate to
the Expert Consultation on Acute Toxicity.

R. William Field, Ph.D., M.S., is an associate professor in the Department of
Occupational and Environmental Health with a joint appointment in the Depart-
ment of Epidemiology in the College of Public Health at the University of Iowa. He
is also the director of the Occupational Epidemiology Training Program at the
Heartland Center for Occupational Health and Safety, funded by the National
Institute for Occupational Safety and Health (NIOSH), and co-director of the pul-
monary outcomes core of the Environmental Health Sciences Research Center,
funded by the National Institute of Environmental Health Science, both at the
University of Iowa. He currently chairs a WHO working group tasked with recom-
mending radon measurement and mitigation strategies for member countries and
serves on several other radon-related WHO working groups. Dr. Field has been
active in numerous national and international collaborative radiation-related
epidemiolgic projects for many years and has served on the editorial boards of
several national and international scientific journals. Dr. Field received his Ph.D. in
preventive medicine and environmental health from the University of Iowa in 1994.
His research interests fall into the broad categories of environmental epidemiology,
occupational epidemiology, radioepidemiology, cancer epidemiology, immune-
mediated disease epidemiology, health physics, biomonitoring, risk perception, and
novel methods of retrospective exposure assessment.

Sharon M. Friedman, M.A., B.A., is professor of journalism and communica-
tion and director of the science and environmental writing program at Lehigh
University in Bethlehem, Pennsylvania. She received her M.A. in journalism
from Pennsylvania State University in 1974, a graduate certificate in public rela-
tions from American University in 1970, and her B.A. in biology from Temple
University in 1964. Her research and consulting activities focus on how scien-
tific, environmental, and health risk issues are communicated to the public. Pro-
fessor Friedman chaired the Department of Energy’s Advisory Committee for its
low-dose-radiation research program for 3 years. She has served as a consultant
to the President’s Commission on the Accident at Three Mile Island, the United
Nations Economic and Social Commission for Asia and the Pacific, and various
U.S. government agencies and industries on environmental and risk communica-
tion. Elected a fellow of the American Association for the Advancement of
Science (AAAS) in 1989 for her contributions toward furthering the public un-
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derstanding of science and technology, she served as a member of the AAAS
Council for 6 years. She has written one book, co-edited two books, and authored
numerous articles and book chapters. Professor Friedman is a member of the
editorial advisory board of the journal Science Communication. She was a mem-
ber of the National Academies’ Committee on Assessment of the Centers for
Disease Control and Prevention’s Radiation Studies and was a member of its
Committee on Improving Practices for Regulating and Managing Low-Activity
Radioactive Waste.

Helen Grogan, Ph.D., is the founder of a consulting company, Cascade Scien-
tific, Inc. Dr. Grogan earned her Ph.D. from Imperial College of Science and
Technology, University of London, in 1984. Previously, Dr. Grogan worked with
the Paul Scherrer Institute (formerly the Swiss Federal Institute for Reactor Re-
search) as a member of the Repository Performance Assessment Group, where
she was responsible for the biosphere modeling aspects of the safety assessment
of both high-level waste and low-or intermediate-level waste repositories. At
Cascade Scientific, Inc., Dr. Grogan has worked with the Risk Assessment Cor-
poration (RAC) on a variety of projects including Phase I (data retrieval and
assessment) and Phase II (source term calculation and ingestion pathway data
retrieval) of the Savannah River Site Dose Reconstruction Project. Dr. Grogan
worked with other subcontractors to RAC to develop a risk-based screening
methodology for radionuclide releases to the Columbia River from past opera-
tions of the Hanford site. She also worked on Phase II of the Historical Public
Exposures Studies on Rocky Flats, focusing on quantifying the organ-specific
cancer incidence risk and its uncertainty following exposure to plutonium from
inhalation. The Savannah River dose reconstructions and the Hanford dose re-
constructions were a part of the dose reconstruction efforts of the Centers for
Disease Control and Prevention (CDC) and the National Center for Environmen-
tal Health and, thus, were a component of the program to be reviewed in the
present National Academies study. Dr. Grogan serves as a member of the EPA
Science Advisory Board’s Radiation Advisory Committee.

Jack Mandel, M.P.H., Ph.D., is Rollins Professor and chair of the Department
of Epidemiology in the Rollins School of Public Health at Emory University. He
is also a Georgia Cancer Coalition distinguished cancer scholar. Dr. Mandel
earned his M.P.H. and Ph.D. in epidemiology from the University of Minnesota.
Dr. Mandel has an international reputation in epidemiology and is a leader in
cancer screening research. He has conducted many case-control, cohort (both
prospective and retrospective), cross-sectional, experimental, and methodologi-
cal studies related to prostate, colorectal, kidney, pancreatic, breast, lung, stom-
ach, hematopoietic, and skin cancers. His research interests in cancer epidemiol-
ogy include etiologic and both primary and secondary prevention research. Dr.
Mandel was previously group vice president at Exponent and prior to that served
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as the Mayo Chair and head of the Division of Environmental and Occupational
Health at the University of Minnesota School of Public Health. He is currently
serving as chair of the CH2M HILL’s Health Effects Panel. The panel is tasked
with evaluating health effects related to occupational exposures at the Hanford
Site.

Glenn Paulson, Ph.D., is professor in the Environmental and Occupational
Health Department and associate dean for research at the University of Medicine
and Dentistry of New Jersey’s School of Public Health. Dr. Paulson earned his
Ph.D. in environmental sciences and ecology from the Rockefeller University. In
addition to having previously been research professor at the Illinois Institute of
Technology and holding regular or adjunct faculty positions at the New School
University, the Medical University of South Carolina, the State University of
New York, and other colleges and universities, he served as assistant commis-
sioner in the New Jersey Department of Environmental Protection, among other
positions. He has served as member or chairman of numerous advisory boards for
federal, state, and local agencies as well as nonprofit organizations. Dr. Paulson
has also served on numerous National Academies study panels, including the
Committee on Remediation of Buried and Tank Wastes, the Board on Radioac-
tive Waste Management, and the Committee on Remedial Action Priorities for
Hazardous Waste Sites.

Rosemary K. Sokas, M.D., M.O.H., M.Sc., is professor and director of Envi-
ronmental and Occupational Health Sciences Division at the University of Illi-
nois at Chicago School of Public Health. She previously served in the office of
the director of NIOSH as lead medical officer and associate director for science.
While at NIOSH she led a team of senior scientists that coordinated institute
policy and science, promoted the National Occupational Research Agenda, and
developed NIOSH-wide initiatives, including ones to focus on health care work-
ers and underserved minority workers. Prior to that, Dr. Sokas directed the Office
of Occupational Medicine for the Occupational Safety and Health Administra-
tion. She has previously served as professor of medicine and of health sciences at
the George Washington University School of Medicine and School of Public
Health and as assistant professor of medicine at the University of Pennsylvania.
Her research areas focus on intervention effectiveness projects for high-risk and
low-wage workers. Dr. Sokas currently serves on the NRC Committee on the
Review of NIOSH Research Programs. She earned her M.D. from Boston Uni-
versity and her M.O.H. and M.Sc. from the Harvard School of Public Health.

Daniel O. Stram, Ph.D., is a professor in the Department of Preventive Medicine
at the University of Southern California. Dr. Stram earned his Ph.D. in statistics
from Temple University and subsequently engaged in postdoctoral research in
biostatistics at the Harvard School of Public Health. From 1986 to 1989 he was a
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member of the Statistics Department of the Radiation Effects Research Founda-
tion in Hiroshima. Since 1990, Dr. Stram has been a major participant in National
Institutes of Health-funded clinical research in and epidemiology of childhood
and adult cancers at the University of Southern California and the Children’s
Oncology Group. He has special interest in the measurement error characteristics
of radiation dosimetry systems and other exposure assessment methods when
they are applied to epidemiological research. He was a member of the National
Academies’ Committee on Assessment of the Centers for Disease Control and
Prevention’s Radiation Studies and of the Board on Radiation Effects Research.

Tongzhang Zheng, B.Med., Sc.D., Sc.M., is professor and head of the Division
of Environmental Health Sciences, Yale School of Public Health. His research
interests have been in the area of cancer epidemiology, environmental epidemiol-
ogy, and gene-environment interaction. Dr. Zheng is the principal investigator
(PI) for two case-control studies: CYP1A1 genetic polymorphism, environmental
exposure, and risk of breast cancer; and GSTM1, GSTT1, and GSTP1 genetic
polymorphism and breast cancer risk. Dr. Zheng was the PI for case-control
studies of non-Hodgkin’s lymphoma, multiple myeloma, and Hodgkin’s lym-
phoma in Connecticut and of organochlorine compounds and breast cancer risk in
Connecticut women. Dr. Zheng has 100 publications, many of which report on
health effects of chemical exposures. Dr. Zheng was a panel member on the
National Academies Committee on Gulf War and Health: Review of the Litera-
ture on Pesticides and Solvents: Pesticide Panel.
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