
Strategic Program Plan
2008–2010

NATIONAL COUNCIL ON RADIATION PROTECTION AND MEASUREMENTS
7910 Woodmont Avenue • Suite 400 • Bethesda, Maryland 20814-3095

(301) 657-2652 • Fax: (301) 907-8768

Internet: NCRPonline.org • E-mail: ncrp@NCRPonline.org

11671_StrategicPlanCvr R1  3/12/08  2:20 AM  Page 1



 Strategic Program Plan

NATIONAL COUNCIL ON RADIATION PROTECTION AND MEASUREMENTS

PRCN

i

Contents

Introduction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

History & Mission  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

Vision . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Goals  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

Critical Issues & Strategic Program Plan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Implementation of Strategic Program Plans Over the Coming Triennium  . . . . . . . . 9
Program Area Committee 1: Basic Criteria, Epidemiology, Radiobiology, and Risk  . 11

Key Functions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
Recent Accomplishments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
Strategic Goals for 2008–2010 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

Program Area Committee 2: Operational Radiation Safety  . . . . . . . . . . . . . . . . . . . . . 15
Key Functions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
Recent Accomplishments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
Strategic Goals for 2008–2010 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

Program Area Committee 3: Nuclear and Radiological Security and Safety . . . . . . . . 18
Key Functions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
Recent Accomplishments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
Strategic Goals for 2008–2010 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

Program Area Committee 4: Radiation Protection in Medicine . . . . . . . . . . . . . . . . . . 21
Key Functions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
Recent Accomplishments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
Strategic Goals for 2008–2010 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

Program Area Committee 5: Environmental Radiation and Radioactive Waste Issues  25
Key Functions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
Recent Accomplishments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
Strategic Goals for 2008–2010 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

Program Area Committee 6: Dosimetry and Measurements . . . . . . . . . . . . . . . . . . . . . 30
Key Functions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
Recent Accomplishments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
Strategic Goals for 2008–2010 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31



Strategic Program Plan

NATIONAL COUNCIL ON RADIATION PROTECTION AND MEASUREMENTS

PRCN

ii

Advisory Panel on Public Policy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
Key Functions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
Recent Accomplishments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
Strategic Goals for 2008–2010 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

Advisory Panel on Nonionizing Radiation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
Key Functions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
Recent Accomplishments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
Strategic Goals for 2008–2010 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

Summary of Prospective Contributions to Radiation Safety, Health Protection, and 
Measurement Technology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

Operational Goals & Objectives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

Appendix A: Public Law 88-376  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

Appendix B: Complete List of Publications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45

Appendix C: Active Committees . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57

Appendix D: Staff & Technical Consultants  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59



 Strategic Program Plan

NATIONAL COUNCIL ON RADIATION PROTECTION AND MEASUREMENTS

PRCN

1

Introduction

any of the goals established in the Strategic Program Plan of the National Council on Radiation
Protection and Measurements (NCRP) for the 2005–2007 triennium were successfully accom-

plished, and NCRP remains a scientifically productive and financially stable organization. In looking to
the future, the leadership of NCRP foresees an increasing need for its technical reports, conferences
and advisory services in the areas of radiation protection and measurements. The objectives of this doc-
ument are to describe the primary strategic goals of NCRP over the 2008–2010 triennium, which are
intended to meet both national and international needs for guidance in these areas.

The past decade has been marked by an increase in the applications of radiation in medicine, indus-
try, and in the public domain (for example, in security surveillance systems). The commitment of the
U.S. government to the cleanup and remediation of contaminated nuclear waste sites has also grown.
Major concerns about the risk of potential acts of nuclear and radiological terrorism have arisen,
thereby creating an urgent need for preparation on a local, state and national scale to counteract and
mitigate the health effects of such actions should they occur. Finally, a major effort is underway to
achieve advances in nuclear fuel-cycle technology and to develop operationally safe power reactors
that can meet the world’s growing need for energy with a minimal impact on the environment and glo-
bal climate. All of these developments set the stage for expanded activities by NCRP in providing guid-
ance on health and environmental radiation protection, and on radiation measurements and the safe
operation of radiation sources.

The Strategic Program Plan for 2008–2010 provides an overview of the primary goals of NCRP in
fulfilling its mission as a leader in radiation protection and measurements over the coming triennium.
The specific activities to be undertaken in meeting these goals, and the procedures to be used in their
implementation, are also described in this document. Although the focus is on meeting national needs
in the United States, NCRP will continue to place an increasing emphasis on obtaining international
recognition and stature as a valuable resource for guidance in the fields of radiation protection and
measurements.

The preparation of this Strategic Program Plan was a collective effort by the Officers of NCRP, the
Vice Presidents who lead Program Area Committees, and members of the Board of Directors. The pri-
mary intent of the Strategic Plan is to apprise NCRP’s sponsors, members, and other individuals and
organizations interested in the work of NCRP on the future areas of emphasis in NCRP’s activities.
NCRP welcomes suggestions and the participation of Council members and others in the continuous
effort to broaden NCRP’s activities into all aspects of radiation protection and measurements in medi-
cine, industry, research, public venues, and the natural environment.

Thomas S. Tenforde
President

M
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History & Mission

CRP’s original predecessor organization, the U.S. Advisory Committee on X Ray and Radium
Protection, was founded in 1929. Following the atomic-bomb detonations in Japan near the end

of World War II, the scope of work of NCRP was expanded to include measurements and estimates of
health effects of neutrons, charged particles, and other types of radiation that had not previously been
of concern. In 1964 the modern NCRP was formally chartered by Congress under Public Law 88-376
as an independent, nonprofit corporation. The full text of Public Law 88-376 is contained in Appen-
dix A. The Charter of NCRP specified that its primary responsibilities are:

1. Collect, analyze, develop and disseminate in the public interest information and recom-
mendations in the public interest about:
b. protection against radiation; and
c. radiation measurements, quantities and units, particularly those concerned with radi-

ation protection.
4. Provide a means by which organizations concerned with the scientific and related

aspects of radiation protection and of radiation quantities, units and measurements may
cooperate for effective utilization of their combined resources, and to stimulate the
work of such organizations.

5. Develop basic concepts about radiation quantities, units and measurements, about the
application of these concepts, and about radiation protection.

6. Cooperate with the International Commission on Radiological Protection, the Interna-
tional Commission on Radiation Units and Measurements, and other national and inter-
national organizations, governmental and private, concerned with radiation quantities,
units and measurements and with radiation protection.

The Congressional Charter of NCRP has formed the foundation of its report and conference activi-
ties for more than four decades. A complete list of NCRP’s publications is provided in Appendix B. An
area of emphasis in the strategic planning for the coming triennium will be to further strengthen the
second and fourth elements of the Charter involving collaborations at the national and international lev-
els with organizations that have interests similar to those of NCRP. Collaborative efforts of this nature
are expected to complement the capabilities of NCRP and to increase the worldwide dissemination of
information contained in NCRP’s publications.

N
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Vision

CRP must continue to extend its role as a Congressionally chartered organization with the pri-
mary responsibility in the United States for providing guidance on radiation effects, human

health, and environmental protection, and radiation measurements, quantities and units. Members of
the Council and other participants in NCRP report preparation and conferences represent the leading
scientists, engineers and medical professionals with expertise in these areas. NCRP will continue to
provide authoritative information on the sources and health implications of exposure of the public and
workers to radiation, both from beneficial applications such as medical diagnostic and therapeutic pro-
cedures and from uses of radiation sources and radioactive materials in industry, research, public ven-
ues, and in possible future acts of terrorism. It is the vision of NCRP to be regarded not only as a
national leader, but as an international authority, in providing scientific insights and recommendations
on radiation effects, health and environmental radiation protection policies and practices, and radiation
measurement technology.

N
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Goals

uring the 2008–2010 triennial period NCRP will perform work related to the following set of
goals that are consistent with its charter, mission and vision:

• collect, analyze and develop basic scientific information related to the interaction and
biological effects of radiation and the implications for human health;

• develop basic concepts of radiation dose quantities and units, and collect the informa-
tion necessary to determine relevant radiation dose quantities from measured quantities;

• analyze basic concepts and techniques for the accurate measurement of radiation expo-
sures, and analyze the bounding uncertainties associated with the measurement and
dosimetry of radiation from external and internal sources;

• collect information about sources of exposure of the public and workers, and describe
methods for detecting and deterring sources of unnecessary or inadvertent exposures
and procedures for mitigating their health consequences;

• recommend policies and practices for radiation protection of workers, the public, medi-
cal patients, and the environment from the use of radiation sources and radioactive
material in industry, medicine, scientific research and space exploration;

• assist in the development of local, state and federal strategic plans for counteracting
potential acts of nuclear and radiological terrorism;

• recommend policies and practices for the proper remediation of contaminated sites and
management of radioactive waste materials; and

• broaden efforts to cooperate with scientific organizations in the United States and inter-
nationally in meeting the above goals.

To meet these goals NCRP has developed a set of strategic initiatives that form the basis for its
planned activities during the coming triennium. This set of initiatives, described in the following sec-
tion of this Strategic Plan, is accompanied by a detailed implementation strategy described in the
section on Implementation of Strategic Program Plans Over the Coming Triennium.

D
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Critical Issues &
Strategic Program Plan

n preparing this Strategic Program Plan, the leadership of NCRP carefully reviewed the world’s
literature on radiation protection and measurements, and the recent and ongoing activities of other

organizations in the United States and worldwide in these areas. From this analysis several major initi-
atives for NCRP’s activities during the coming triennium have been identified. In this section these ini-
tiatives are discussed in terms of the ways they address critical issues and their national and
international importance. General strategies for addressing these initiatives are discussed, with a more
detailed implementation plan presented in the following section on Implementation of Strategic Pro-
gram Plans Over the Coming Triennium.

Strategic initiatives in five major areas of radiation science, medical applications of radiation, home-
land security, radiation health and environmental protection, and radiation measurements and dosimetry
will be the focus of NCRP’s activities during the coming triennium. These five areas are the following:

Strategic Initiative 1: Low Dose and Low Dose-Rate 
Biological Effects and Implications for Human Health

A subject of great contemporary interest in the field of radiological health is the analysis of poten-
tial human health effects of low doses of ionizing radiation at levels below 0.1 Sv. The applicability of
the linear nonthreshold dose-response model in the low-dose range has been a subject of considerable
debate and major research programs such as the one supported by the U.S. Department of Energy
(DOE) over the past decade. NCRP Report No. 136, Evaluation of the Linear-Nonthreshold Dose-
Response Model for Ionizing Radiation (2001) and the National Academy of Sciences report, Health
Risks from Exposure to Low Levels of Ionizing Radiation, BEIR VII (2006) concluded that available
data on biological effects of low radiation doses are not inconsistent with the linear nonthreshold
model, but a report of the French Academy of Sciences on Dose-Effect Relationships and Estimation of
the Carcinogenic Effects of Low Doses of Ionizing Radiation (2005) reached a different conclusion. A
related subject of importance and conflicting views is the dose and dose-rate effectiveness factor for
radiations of differing quality. From both scientific and regulatory policy perspectives, it is therefore a
major objective of NCRP during the coming triennium to undertake two activities that address these
issues in a definitive manner. The first of these activities will be the 2008 NCRP Annual Meeting on
Low Dose and Low Dose-Rate Radiation Effects and Models, which will involve in-depth presentations
on dose-response information obtained both from laboratory and human epidemiology studies. The
second planned undertaking by NCRP is a major report on the subject of low-dose radiation effects,
response models, and implications for human health and regulatory policy. Other activities that are
planned in basic radiobiology include reports on uncertainties in radiation risk estimation and the bio-
logical effectiveness of photon and particle radiations of differing qualities. It is anticipated that this
effort will receive cosponsorship by several federal agencies, including DOE, the U.S. Nuclear Regula-
tory Commission (NRC), and the U.S. Environmental Protection Agency (EPA).

I
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Strategic Initiative 2: Radiation Protection in Medicine 

With primary support from a five-year grant awarded by the National Cancer Institute (NCI), NCRP
will be preparing four new reports on cancer radiobiology and health protection issues related to the
increasing use of radiation in medical diagnostic and therapeutic procedures. The basic radiobiology
reports will be on the topics of “Genetic Susceptibility to Cancer” and “Second Cancers and Cardiopul-
monary Effects After Radiotherapy or Other Medical Exposures.” New reports related to medical radi-
ation safety and health protection will be on “Radiation Safety Issues in Image-Guided Interventional
Medical Procedures” and “Diagnostic Reference Levels in Medical Imaging with Recommendations
for Application in the United States.” In addition, NCRP plans to organize a major conference on
patient doses in diagnostic medical procedures, primarily computed tomography (CT), and the need for
training and credentialing of medical staff ordering and performing these procedures in hospitals, out-
patient facilities, and emergency rooms. This conference will build on the successful 2007 NCRP
Annual Meeting on Advances in Radiation Protection in Medicine, and will be cosponsored by the
American College of Radiology (ACR) and other scientific organizations such as the American Associ-
ation of Physicists in Medicine. With support from the Centers for Disease Control and Prevention
(CDC), NCRP will also be preparing a report on “Risks of Radiation to the Developing Embryo, Fetus,
and Nursing Infant.”

Strategic Initiative 3: Preparation for and Response to 
Possible Acts of Nuclear or Radiological Terrorism

Subsequent to the tragic events of September 11, 2001 NCRP has published several reports and
commentaries, and conducted an annual meeting in 2004, on important steps to be taken in the interdic-
tion of, preparedness for, and effective responses to possible acts of nuclear or radiological terrorism.
During the coming triennium, NCRP will continue to provide recommendations and guidance to
authorities at the regional, tribal, state and national levels on responses to potential acts of terrorism.
The following is a summary of the areas in which NCRP reports and commentaries will be focused:
(1) operational strategies and decision making in the aftermath of a nuclear or radiological terrorism
incident; (2) performance requirements and testing criteria for security surveillance systems at ports-of-
entry into the United States; (3) protecting against, mitigating, and treating traumatic injuries and long-
term health and psychological effects of radiation exposure and other immediate stress effects such as
thermal burns, shock, and contaminated shrapnel wounds resulting from a nuclear explosion; and
(4) optimizing the cleanup and disposition of contaminated materials resulting from a nuclear or radio-
logical terrorism incident. Primary support for reports in the first three of these areas has been
requested from the U.S. Department of Homeland Security (DHS), and from EPA in the fourth area.

Strategic Initiative 4: Worker, Public Health, and 
Environmental Radiation Protection

Governmental agencies and their contractor organizations have made significant progress during
the past decade in the improvement of worker health and in facilitating the cleanup of legacy nuclear
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wastes and remediation of the affected environment. However, a number of operational and strategic
goals in fully meeting the ultimate objectives of DOE and other government agencies remain to be
addressed. NCRP plans to prepare several reports and commentaries that address these issues, includ-
ing the following. In the area of worker health, NCRP plans to prepare publications on: (1) response to,
and investigation of, radiological accidents and incidents; (2) self-assessment procedures for radiation
safety programs; and (3) mechanisms for reaching an acceptable compromise between safe operations
with radioactive materials and radiation sources and maintaining a high level of security. In the area of
environmental protection and waste management, NCRP plans to prepare publications on: (1) design of
effective effluent and environmental monitoring systems, (2) environmental management of lands con-
taminated with naturally-occurring radioactive material (NORM), (3) performing environmental reme-
diation at nuclear waste sites without destruction of natural resources and ecosystems, and
(4) development of cost-effective strategies for cleanup and restoration of nuclear waste sites and facil-
ities formerly used for weapons production. The primary sponsor for reports in this area will be DOE,
with additional support of reports on operational radiation safety and environmental management from
the Health Physics Society (HPS) and EPA.

Strategic Initiative 5: Analysis of Uncertainties in 
Radiation Measurement and Dosimetry and Basic 
Principles and Practices in Radiation Dose 
Reconstruction

Since 2004 NCRP has been providing technical and administrative support to the Veterans’ Advi-
sory Board on Dose Reconstruction (VBDR), which was formed under Public Law 108-183 to provide
review and oversight of procedures used in radiation dose reconstruction and claims adjudication for
atomic veterans who occupied Hiroshima and Nagasaki, Japan following the atomic-bomb detonations
in 1945, were prisoners of war at those locations in Japan at the time of the A bombs, or participated in
atmospheric nuclear tests from 1945 to 1962. The technical component of NCRP’s services to VBDR
includes the preparation of three major reports on uncertainties in external and internal radiation mea-
surements and dosimetry, and the fundamental principles of radiation dose reconstruction. The first of
these three reports, Uncertainties in the Measurement and Dosimetry of External Radiation, was com-
pleted in 2007. A high priority is being placed on completing the second report on Uncertainties in
Internal Radiation Dosimetry and the third report on Basic Principles and Practices in Radiation Dose
Reconstruction in the 2008 to 2009 time frame. These three reports are expected to serve as definitive
documents for assessing uncertainties in radiation dosimetry and performing dose reconstruction pro-
cedures in several important areas of human exposure, including atomic veterans, workers who partici-
pated in nuclear weapons production, medical exposures, astronaut space missions, public exposures
from nuclear accidents and fallout from past nuclear weapons tests, and other situations involving the
exposure of a large number of individuals to radiation (e.g., following possible future acts of nuclear or
radiological terrorism). Support for the preparation of these reports is being provided by the Defense
Threat Reduction Agency (DTRA) and the U.S. Department of Veterans Affairs (VA).
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Strategic Initiative 6: Safety, Health and Environmental 
Protection Issues in Advanced Reactor Design and 
Spent-Fuel Processing

Two areas of great interest and possible major report activities by NCRP in the future are the effort
in the United States and worldwide to develop advanced nuclear power reactors and to reprocess spent
nuclear fuels. A major initiative of DOE and the nuclear power industry has been the design of Gener-
ation-3+ and Generation-4 reactors that will incorporate inherently safe operating features to minimize
the possibility of uncontrolled fission events, reduce the production of nuclear wastes, reduce life-cycle
operational and energy production costs, and limit the use of plutonium-based fuel and achieve prolif-
eration resistance. Several designs of these advanced power reactors have been proposed that utilize a
closed fuel cycle to efficiently manage spent nuclear fuel for support of continued and expanding
nuclear energy production. To foster international cooperation in the design and production of
advanced nuclear reactor and fuel technology, the United States has supported the formation of a Glo-
bal Nuclear Energy Partnership (GNEP) involving several nations worldwide, including China, France,
Japan, Russia, and the United Kingdom, that will participate in the development of promising new
nuclear technologies. NCRP will be looking for opportunities to assist the leaders of the GNEP initia-
tive in the United States, namely, DOE and NRC, in evaluating the safety, nuclear waste, and health and
environmental protection issues associated with the design and deployment of advanced power reactor
systems and management of spent nuclear fuel. These subjects will be major topics in the 2009 NCRP
Annual Meeting on Future of Nuclear Power Worldwide: Safety, Health and Environment. It is antici-
pated that the primary sponsors of future NCRP report activities related to this strategic initiative will
be DOE and NRC.
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Implementation of Strategic Program
Plans Over the Coming Triennium

he operational framework of NCRP is built upon six Program Area Committees (PACs) that pro-
vide oversight and guidance for the preparation of new reports, commentaries, and annual meet-

ing programs that address critical issues and NCRP’s strategic goals in radiation protection and
measurements. These PACs and the Vice Presidents that lead them are:

PAC 1: Basic Criteria, Epidemiology, Radiobiology and Risk (William F. Morgan)
PAC 2: Operational Radiation Safety (David S. Myers)
PAC 3: Nuclear and Radiological Security and Safety (John W. Poston, Sr.)
PAC 4: Radiation Protection in Medicine (Jerrold T. Bushberg)
PAC 5: Environmental Radiation and Radioactive Waste Issues (S.Y. Chen)
PAC 6: Radiation Measurements and Dosimetry (Thomas F. Gesell)

In response to the increase in NCRP’s efforts related to homeland security, primarily in counteract-
ing potential incidents of nuclear and radiological terrorism, PAC 3 was formed in 2007. The members
of PAC 3 will provide oversight of new reports related to nuclear and radiological safety and security
beginning in 2008. Several reports in the area of counteracting nuclear and radiological terrorism are
currently underway with oversight by PACs 2, 4 and 6. These reports will remain within the PACs to
which they are currently assigned, but critical peer reviews of draft reports will be coordinated with
PAC 3. As a result of the fact that NCRP’s current and planned future reports related to homeland secu-
rity span a broad range of areas in operational safety, medical countermeasures, and radiation dosime-
try, liaison members from each of the other five PACs have been appointed as members of PAC 3.

PAC 3 was originally formed in the 1990s as Scientific Committee 89 and was focused on oversight
of NCRP reports in the field of nonionizing radiation. Although NCRP has retained expertise in this
area, activities related to the preparation of publications in this area have declined in recent years. As a
result, the status and membership of the former PAC 3 have been changed to an advisory role and will
be involved should new opportunities for funding of reports on subjects related to nonionizing radiation
become available. The former PAC 3 has been renamed as the Nonionizing Radiation Advisory Panel.

The scientific committees operating under the six PACs are listed in Appendix C. In addition to the
PACs, an “Advisory Panel on Public Policy” was formed in 2006. To an increasing extent the content
of publications and annual meetings of NCRP relate to issues that involve radiation risks and potential
impacts on members of the public. The Advisory Panel consists of scientists with experience and
expertise in public policy and is called upon to advise NCRP on the content of proposed new reports
and to recommend members of new scientific committees who can provide guidance on issues related
to public policy. 

The strategic goals and programmatic plans of NCRP for 2008–2010 have been formulated within
this operational framework. It should be noted at this point that all of the six major strategic initiatives
that form the focus of NCRP’s activities during the coming triennium, as described in the preceding
section, fall within the oversight of specific PACs. Operationally, when new strategic initiatives and

T
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reports of a scientifically crosscutting nature are undertaken by NCRP, the report activities and
progress are jointly reviewed by all pertinent PACs. New report activities related to nuclear and radio-
logical terrorism will be within PAC 3, while ongoing activities in this area will remain within the
purview of PACs 2, 4 and 6. In the case of Strategic Initiative 4 on radiation protection of human and
environmental health, the planned new report activities fall within PAC 2 and PAC 5. Several PACs,
specifically 1, 2, 3 and 5 are expected to participate in planning the 2009 NCRP Annual Meeting and
preparing new reports related to Strategic Initiative 6.

The Strategic Program Implementation Plan that follows is organized on the basis of key functions,
recent accomplishments, and plans for new activities in each of the PACs over the period 2008–2010.
Recent accomplishments in each Program Area are briefly described because, in many instances, they
have set the stage for future report and conference activities to be undertaken by NCRP. The Strategic
Program Plans for NCRP’s six Program Areas form the foundation for implementation of strategic ini-
tiatives and related activities during the coming triennium.
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Program Area Committee 1: Basic Criteria, 
Epidemiology, Radiobiology, and Risk

Key Functions

PAC 1 has existed since the formation of NCRP’s original predecessor organization, the U.S. Advi-
sory Committee on X-Ray and Radium Protection, in 1929. Initial efforts involved the preparation of a
series of reports on protection against x-ray and radium health effects that were published in the 1930s.
In more recent years PAC 1 has produced several NCRP reports, commentaries and statements on lim-
its of exposures of workers and members of the public to all forms of ionizing radiation. NCRP’s last
major report on radiation exposure limits was published in 1993 (Report No. 116, Limitation of Expo-
sure to Ionizing Radiation). In addition to evaluating and updating exposure limits, PAC 1 reviews on a
continuing basis new radiobiological and epidemiological data, and determines the potential implica-
tions of this information for human risk coefficients used in formulating radiation protection guidance.
The implementation of new activities related to Strategic Initiative 1 on low-dose radiation effects will
be carried out under the oversight of PAC 1. In reports involving both basic radiobiology and medical
implications (e.g., genetic susceptibility to radiation-induced cancer), close coordination and joint
oversight will be maintained between PAC 1 and PAC 4.

Recent Accomplishments

Recent activities of PAC 1 related to assessment of radiation health risks and recommendations of
exposure limitations have been the following:

• Two NCRP annual meetings have focused on future radiation protection guidance
(2003) and a retrospective evaluation of human health effects resulting from the
Chernobyl accident (2006). The 2003 meeting peer-reviewed proceedings were pub-
lished in Health Physics [Vol. 87(3), 2004], and featured papers on future directions in
developing radiation exposure limits based on new radiobiological and epidemiological
information. The 2006 meeting peer-reviewed proceedings were published in Health
Physics [Vol. 93(5), 2007], and contained a comprehensive epidemiological analysis of
health effects among liquidators, cleanup workers, and members of the public exposed
to radiation released from the Chernobyl power reactor accident. 

• NCRP Statement No. 10 was published in 2004 to reaffirm and clarify recommenda-
tions on public exposure limitations.
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• Report No. 150 on Extrapolation of Radiation-Induced Cancer Risks from Nonhuman
Experimental Systems to Humans was published in 2005. This report provided a com-
prehensive review of experimental laboratory data at the molecular, cellular, organ, and
whole-animal levels in relation to the estimation of radiation-induced cancer risks in
humans.

• Report No. 153 on Information Needed to Make Radiation Protection Recommenda-
tions for Space Missions Beyond Low-Earth Orbit was published in 2006. Report
No. 153 analyzes the unique radiation environment that will be encountered by astro-
nauts during interplanetary missions and the information needed to evaluate potential
health risks and implement effective methods of radiation protection.

• NCRP will complete Report No. 159 on Risk to the Thyroid from Ionizing Radiation in
2008. This report presents an analysis of benign and cancerous conditions of the thyroid
and mortality risks from radiation exposure of the thyroid from external and internal
sources. 

Strategic Goals for 2008–2010

During the coming triennium PAC 1 will undertake several new conference and report activities of
great importance in analyzing the response of humans to low doses of radiation of differing qualities.
The focal areas of work by scientific committees operating under PAC 1 are the following:

• A major planned effort will be the preparation of a comprehensive report on the “Bio-
logical Effects of Low Radiation Doses and the Implications for Human Health.” As
discussed in the preceding section of this Strategic Plan, the preparation of this report
will be preceded by the 2008 NCRP Annual Meeting on Low Dose and Low Dose-Rate
Radiation Effects and Models. Requests for funding of the report have been submitted
to several federal agencies with a direct interest in the preparation of a definitive report
on low-dose radiation biological and health effects.

• Another major report to be undertaken in 2008 will be on the topic of “Uncertainties in
the Estimation of Radiation Risks and Probability of Disease Causation.” This report
will provide an authoritative analysis of all major aspects of uncertainty in relating radi-
ation doses to the risk of contracting diseases, including cancer, noncancer health
effects, and genetic defects. The report will provide a definitive basis upon which esti-
mates of exposure to external and internal sources of radiation can be related to the
probability of contracting these diseases. The report will be of long-term value to vari-
ous government agencies that are analyzing radiation-related health effects among pop-
ulations of exposed individuals, including energy workers previously involved in
nuclear weapons production, atomic veterans exposed to radiation from atmospheric
nuclear testing or who were prisoners of war in Hiroshima and Nagasaki, Japan, at the
time of detonation of atomic bombs in 1945 or who occupied those locations after the
atomic bombs were detonated, members of the public exposed to radiation releases
from nuclear power plants and fallout from nuclear accidents and weapons testing, and
individuals exposed to radiation during widely used medical diagnostic and therapeutic
procedures. It is expected that the preparation of this report will be sponsored by CDC’s
National Institutes of Occupational Safety and Health. 
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• One of the goals of NCRP during the 2008–2010 period will be to undertake a new
report on the “Biological Effectiveness of Photons and Particle Radiations Over a
Broad Range of Energies and Dose Rates.” Over the years the International Commis-
sion on Radiological Protection (ICRP) has proposed several sets of values for the qual-
ity factors (and, more recently, for the radiation weighting factor values) for neutrons
and charged particle radiations. The most recent recommendations are contained in
ICRP Publication 92 (2003) and the 2007 ICRP recommendations. Because of the
importance of these factors in calculations of equivalent dose and effective dose, which
are fundamental quantities in radiation protection, it is important at this time to prepare
a report that comprehensively analyzes the basis and most appropriate values for radia-
tion weighting factors. A comparison will be made between the use of quality factors,
which are related to the linear energy transfer (LET) values as a function of energy for
various particle radiations, and the radiation weighting factors. An important factor in
this analysis will be the evaluation of relative biological effectiveness (RBE) values for
high-LET radiations which underlie the recommended values of quality and radiation
weighting factors. Many of the neutron RBE values used for this purpose are based on
data from radiation experiments with small animals, and it is generally accepted that
interactions of high-LET neutron radiations with tissue are dependent on animal size
and therefore differ for laboratory rodents and humans. The analysis will also be
extended to the RBE and dose and dose-rate effectiveness factor for stochastic health
effects of low-energy x rays. A quantitative determination of these variations with x-ray
energy is necessary for establishing radiation weighting factor values at low energies,
and for calculating effective doses and cancer risks from exposure to low doses of low-
energy x rays in mammography, other medical imaging procedures, and from various
occupational and public radiation sources. This report will be undertaken as a joint
activity of PAC 1 and PAC 6, and collaborations with ICRP and the International Com-
mission on Radiation Units and Measurements are anticipated. Requests for sponsor-
ship of this report have been made to several federal government agencies.

It is a goal of NCRP to complete three publications in the coming triennium that were brought to the
point of Council review in 2007. These are the following:

• An update of Report No. 78, Evaluation of Occupational and Environmental Exposures
to Radon and Radon Daughters in the United States, published in 1984, has been exten-
sively revised following Council review and a second Council review is planned for
2008. This report presents an extensive evaluation of the dosimetry of radon and radon
progeny, epidemiology studies on lung cancer risk in underground miners, animal stud-
ies to characterize risks of both lung cancer and nonrespiratory neoplasms resulting
from radon exposure, epidemiological studies on cancer risk associated with residential
radon exposure, and laboratory studies to characterize deoxyribonucleic acid (DNA)
damage and repair in cells exposed to radon. Initial sponsorship of this report was
received from EPA, and a request will be made for supplemental funding to complete
the report.

• A report entitled “Impact of Individual Susceptibility and Previous Radiation Exposure
on Radiation Risk for Astronauts” is planned for Council review in 2008. Advances in
genetic techniques have made it possible to define large numbers of radiation-induced
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gene modifications that may increase an individual’s risk for cancer. An analysis of the
impact of genetic background on risk and the future potential to use this information is
a major thrust of this report. The report also evaluates the extent to which biological
damage induced by past radiation exposures may be additive or interactive with cellular
and tissue alterations produced by radiation exposure during space exploration by astro-
nauts. The report discusses the regulatory, legal and ethical issues associated with radi-
ation-related genetic sensitivity and previous radiation exposure on the magnitude of an
astronaut’s radiation risk from prolonged space missions. Initial funding was received
from the National Aeronautics and Space Administration (NASA), and supplemental
funds have been received for completing the report.

• A commentary on “Radiation Protection and Science Goals for Short-Term Lunar Mis-
sions” provides a critical review and suggestions for changes in a draft NASA docu-
ment on permissible exposure limits for astronauts during short-term lunar missions.
The major issues addressed in this commentary are short-term and career dose limits for
astronauts in lunar missions of up to 180 days duration, and application of as low as rea-
sonably achievable (ALARA) principles in shielding designs for Earth-to-moon trans-
fer vehicles, lunar habitats, and extravehicular activities in space or on the moon’s
surface.
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Program Area Committee 2: Operational Radiation 
Safety

Key Functions

The primary functions of PAC 2 are to prepare reports that serve as a national resource for informa-
tion on operational radiation safety, and to formulate guidance regarding the application of operational
radiation safety principles.

Recent Accomplishments

NCRP has made many important contributions on the scientific basis and implementation of opera-
tional safety programs in industry, medicine, research facilities, universities, homeland security, and
space exploration. Noteworthy recent accomplishments by scientific report committees operating
within PAC 2 include:

• NCRP recently published four reports on radiation shielding in medicine, dentistry and
veterinary facilities: Report No. 145 on Radiation Protection in Dentistry (2003),
Report No. 147 on Structural Shielding Design for Medical X-Ray Imaging Facilities
(2004), Report No. 148 on Radiation Protection in Veterinary Medicine (2004), and
Report No. 151 on Structural Shielding Design and Evaluation for Megavoltage X- and
Gamma-Ray Radiotherapy Facilities (2005). These reports provide extensive recom-
mendations and detailed technical information on the design, construction, and radia-
tion protection requirements for x-ray imaging facilities used in both diagnostic and
therapeutic medical, dental and veterinary facilities. 

• NCRP Report No. 144 on Radiation Protection for Particle Accelerator Facilities
(2003) provides definitive guidance on radiological safety aspects of the design and
operation of particle accelerators with energies above 5 MeV up to the highest available
energies. 

• In 2005 NCRP published Commentary No. 19 on Key Elements of Preparing Emer-
gency Responders for Nuclear and Radiological Terrorism. This publication provides
important information on radiation detection and personal protection equipment for
emergency responders, management of radiation exposures for emergency responders
involved in life-saving and other critical actions, advice regarding decontamination of
equipment and individuals, and training exercises for emergency responders.
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• NCRP Report No. 157 on Radiation Protection in Educational Institutions was issued
in 2007. The report provides radiation protection guidance for educational institutions
that use radioactive materials or radiation-producing equipment for training and
research, or for other purposes such as radiation applications in the student health clinic.
Guidance is provided both for ionizing radiation and nonionizing radiation sources such
as lasers and microwave-producing equipment. 

Strategic Goals for 2008–2010

Several major report activities will be carried out under PAC 2 as an integral part of NCRP’s strate-
gic initiatives during the coming triennium described in the preceding section of this Strategic Plan. 

• A report sponsored by DHS will be completed and published by 2010 on “Key Deci-
sion Points and Information Needed by Decision Makers in the Aftermath of a Nuclear
or Radiological Terrorism Incident.” The report will summarize the roles and responsi-
bilities of decision makers at the local, regional, state and federal levels, and will
describe the information that must be acquired and communicated as a basis for the
decision-making process. The resulting document will be useful both for training pur-
poses and for deployment in the field in the aftermath of an act of nuclear or radiologi-
cal terrorism. The report will be valuable as supplementary information in support of
the U.S. National Response Plan, the National Incident Management System, and other
federal and state guidance. The report will provide a framework for pre-event planning
and training processes, essential policy recommendations, issues to be addressed and
key decision points, actions to be taken to protect public health, safety and security,
and information needed by decision makers to initiate appropriate actions during all
phases of response to an act of nuclear or radiological terrorism. The completion of this
report will be under the joint oversight of PAC 2 and PAC 3. 

• NCRP plans to prepare a report on “Balance Between Safe Operations with Radioactive
Materials and Radiation Sources and Their Security.” As a result of increased concerns
over acts of nuclear or radiological terrorism, there is a need to evaluate the extent of
information made available in the public domain about the types of radioactive materi-
als and radiation sources used in easily accessible locations within, for example, univer-
sities, government laboratories, research organizations, and industrial facilities.
Concerns also exist about the safety and security of transporting radioactive materials.
It is a common practice to post information on radioactive materials and radiation
sources at the entrance to laboratories or other radiation facilities, and the types of work
done with these materials and sources are often described in statements of research
activities and capabilities of various organizations that use them for training, research,
or the production of products. These postings are frequently made in response to opera-
tional or regulatory requirements, but can also create vulnerability to misuse or acts of
terrorism. This report will evaluate the appropriate compromises that should be consid-
ered while meeting safety requirements and protecting radioactive materials and radia-
tion sources from threats of inappropriate uses or terrorist actions. DOE sponsorship
has been requested for preparation of this report.

• In 2007 NCRP initiated a commentary on “Self-Assessment of Radiation Safety Pro-
grams” that will be completed during the coming triennium. A self-assessment is a
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proactive component of an effective management plan for a radiation safety program.
This commentary will describe the types of self-assessments, their purposes, and the
techniques for conducting them. It will also cover the frequency, the program areas
to be assessed, the documentation, and the follow-up actions to be taken in self-assess-
ment procedures. The commentary will consider multiple self-assessment program ele-
ments, including the ALARA principle, engineered and administrative controls, posting
of hazards, personnel protective equipment, internal and external dosimetry, radiation
safety training, radioactive materials management, radiation safety procedures and
work permits, workplace monitoring, radiation instrumentation, contamination control,
effluent monitoring, radioactive waste handling, storage and disposition, and emer-
gency procedures. The commentary will discuss the documentation, reporting, and
tracking of the findings of self-assessments, and provide guidance for corrective
actions. Funding to initiate this report has been received from HPS, and cosponsorship
has been requested from DOE.

• As a component of NCRP’s medical radiation protection initiative, a report will be pub-
lished on “Radiation Safety Issues for Image-Guided Interventional Medical Proce-
dures.” Preparation of this report was initiated in 2007, and it will be completed and
published during the coming triennium. NCRP will review the existing literature on
image-guided interventional procedures (IGIPs), and evaluate the most common high-
dose IGIPs with regard to radiation dose and safety issues. The report will provide rec-
ommendations on (1) optimizing imaging protocols, (2) managing procedures time,
(3) available radiation protection equipment and dose-reduction features, (4) tracking
and trending patient and physician radiation dose, and (5) physician credentialing for
use of IGIP equipment for these specialized procedures. Emphasis will be placed on the
more complex IGIPs that have the highest potential for long duration and have previ-
ously led to significant radiation injuries to patients or clinical staff. The preparation of
this report is being supported by NCI, and it will be prepared under the joint oversight
of PAC 2 and PAC 4.
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Program Area Committee 3: Nuclear and Radiological 
Security and Safety

Key Functions

The primary goals of PAC 3 are to provide guidance and recommendations for response to nuclear
and radiological incidents of both an accidental and deliberate nature. The major elements of reports
under the oversight of PAC 3 will include: (1) identify important steps to be taken in the interdiction of,
preparedness for, and effective responses to possible acts of nuclear and radiological terrorism;
(2) define performance requirements, instrumentation, and testing criteria for security surveillance sys-
tems; (3) develop operational strategies and optimization procedures for early, intermediate and late-
phase responses to a nuclear or radiological incident; (4) recommend effective methods for protecting
against, mitigating, and treating traumatic injuries and long-term health and psychological effects of
radiation exposure; and (5) analyze methods for optimizing the cleanup, site restoration, and disposi-
tion of contaminated materials resulting from a nuclear or radiological incident.

Recent Accomplishments

One month after the tragic events of September 11, 2001, NCRP issued its landmark Report
No. 138 on Management of Terrorist Events Involving Radioactive Material. NCRP has subsequently
issued several publications of relevance to counteracting potential acts of nuclear and radiological ter-
rorism. These publications are:

• Commentary No. 19 (2005) on Key Elements of Preparing Emergency Responders
for Nuclear and Radiological Terrorism; a PowerPoint presentation that summarizes
the recommendations of the commentary is available on the NCRP website at http://
www.ncrponline.org/PDFs/Congressional_testimony_11-15-07.pdf. Additional discus-
sion of the contents of this commentary is contained under the PAC 2 Recent Accom-
plishments.

• Peer-reviewed articles in the proceedings of the 2004 NCRP Annual Meeting on
Advances in Consequence Management for Radiological Terrorism Events were pub-
lished in Health Physics [Vol. 89(5), 417–588 (2005)];

• Three publications have been issued on operational safety and radiation exposure limi-
tations in new technologies being developed for detection of weapons and nuclear
materials:
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- Commentary No. 16 (2003) on Screening of Humans for Security Purposes Using
Ionizing Radiation Scanning Systems;

- Commentary No. 17 (2003) on Pulsed Fast Neutron Analysis System Used in Secu-
rity Surveillance; and

- Commentary No. 20 (2007) on Radiation Protection and Measurement Issues
Related to Cargo Scanning with Accelerator-Produced High-Energy X Rays.

Strategic Goals for 2008–2010

As discussed in the Strategic Program Plans section of this report, additional reports by NCRP in
the areas of nuclear and radiological security and safety are expected to be undertaken in the coming
triennium with support from DHS and other agencies. Several specific focal areas are the following:

• An important step toward addressing the national need for guidance on key issues in
preparing for, and responding to, acts of nuclear or radiological terrorism, has been
taken by NCRP in preparing a report with sponsorship of DHS on “Key Decision Points
and Information Needed by Decision Makers in the Aftermath of a Nuclear or Radio-
logical Terrorism Incident.” This report is being prepared under the joint oversight of
PAC 2 and PAC 3. A discussion of the content of the report is contained in the PAC 2’s
Strategic Goals for 2008–2010.

• NCRP is in an advanced stage of preparation of two reports that provide recommenda-
tions on decontamination and medical management of radioactively contaminated indi-
viduals. These reports, which have been supported by the U.S. Navy and CDC and will
be completed in 2008, are:
- Management of Persons Contaminated with Radionuclides, and
- Population Monitoring and Decontamination Following a Nuclear or Radiological 

Incident.

Both reports have been initiated under the purview of PAC 4, but the final stages of review and pub-
lication will be under the joint oversight of PAC 3 and PAC 4. A discussion of the content of these
reports is contained in the PAC 4’s Strategic Goals for 2008–2010.

• NCRP plans to undertake a report with DHS sponsorship on “Contaminated Wounds in
Victims of a Radiological Terrorism Incident.” This report will build on information
contained in NCRP Report No. 156 (2006) on Development of a Biokinetic Model for
Radionuclide-Contaminated Wounds and Procedures for Their Assessment, Dosimetry
and Treatment. Primary components of the planned report are as follows: (1) dosimetric
quantities will be calculated using element-specific biokinetic models for about 300
radionuclides, including absorbed and equivalent doses to tissues and organs from both
low- and high-LET radiations, detriment-weighted doses as a measure of risk (using
gender-specific tissue weighting factors when appropriate); intake retention fractions
for organs in which a deposition of specific radionuclides is expected, and the urinary,
fecal and total body excretion fractions; (2) extensive data will be provided on dosimet-
ric parameters, including dose conversion coefficients; and (3) guidance will be pro-
vided on medical management of contaminated wounds, including examples using
biokinetic models in activities such as surgical excision of radioactive material and
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chemical decorporation therapy. This report will be prepared under the joint oversight
of PACs 3, 4 and 6.

• NCRP plans to prepare a report on “Recommendations on the Performance Require-
ments and Testing Criteria for Stationary and Mobile Portal Monitors.” The Domestic
Nuclear Detection Office (DNDO) of DHS has undertaken a program to support the
design, construction and deployment of portal monitors for the detection of highly
enriched uranium and other potentially dangerous nuclear and radiological materials in
cargo containers at U.S. ports-of-entry. The monitors will be designed for both station-
ary and mobile operation, and will function as advanced spectroscopic portals for the
dual role of detection of radiation and identifying radiological materials. NCRP will
prepare a report that provides a comprehensive analysis and guidance on the design,
performance testing, data recording, and deployment of portal monitoring systems with
advanced spectroscopic portal capabilities. The primary goals of the guidance will be to
assist DNDO with defining testing criteria needed to ensure that portal monitors meet
the required performance metrics, development of a database for recording the test
results on portal monitors, and establishment of training programs needed to ensure that
the operators of portal monitoring systems are capable of deploying them in a manner
that acquires and records the necessary data. This report will be prepared under the joint
oversight of PAC 3 and PAC 6.

• NCRP plans to prepare a report on “Response to and Investigation of Radiological
Accidents and Incidents.” This report, which has been proposed to DOE, will provide
an overview of the key elements of mounting an effective response to radiological acci-
dents and deliberate incidents (such as acts of terrorism) ranging in magnitude from
small to large. The report will involve the development of a set of health risk-based cri-
teria for evaluating accidents and incidents. These criteria will provide a framework for
(1) determining the significance and the reporting thresholds for a broad range of radio-
logical events; (2) carrying out response actions that minimize impacts on human health
and the environment; (3) performing appropriate follow-up investigative actions; and
(4) developing strategies for future operational improvements and the implementation
of more effective safety, security and preventive measures. The report will describe
general principles, and provide broad guidance, for the conduct of optimal response
actions to radiological incidents of both accidental and deliberate origins. This report
will be prepared under the joint oversight of PAC 2 and PAC 3.

• Two other reports related to optimized cleanup and restoration of urban sites contami-
nated by a nuclear or radiological terrorism incident, and disposition of the resulting
contaminated materials, are expected to be undertaken with DHS sponsorship. These
report activities will be under the joint oversight of PAC 3 and PAC 5, and are described
in more detail under the PAC 5’s Strategic Goals for 2008–2010.
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Program Area Committee 4: Radiation Protection in 
Medicine

Key Functions

PAC 4 provides recommendations on methods for reducing or eliminating unnecessary radiation
exposures of patients and medical practitioners in diagnostic and therapeutic procedures. Evaluation is
made of potential secondary effects on patients of radiological medical procedures. PAC 4 also devel-
ops recommendations on effective radiation protection training and credentialing requirements for
medical personnel. In addition, reports being prepared under the joint oversight of PAC 3 and PAC 4
provide guidance on the management and medical treatment of persons exposed to radiation through
possible future acts of nuclear or radiological terrorism.

Recent Accomplishments

Notable recent accomplishments by NCRP in the area of radiation protection in medicine include:

• A major recent accomplishment was the successful 2007 NCRP Annual Meeting on
Advances in Radiation Protection in Medicine. In the 2007 Annual Meeting, prominent
physicians, medical physicists, and experts in radiation health effects addressed key
questions about how to maximize medical benefits to patients while controlling and
minimizing their risks from exposure to ionizing radiation. Topics discussed at the
meeting included patient doses and associated health risks in diagnostic radiology,
nuclear medicine, and interventional radiology. The peer-reviewed proceedings of the
meeting will be published in Health Physics in 2008.

• NCRP continued its long tradition of providing guidance on the safe use of ultrasound
in medicine with the publication in 2002 of Report No. 140 on Exposure Criteria for
Medical Diagnostic Ultrasound: II. Criteria Based on All Known Mechanisms. This
report provides an update and extension of earlier NCRP Reports No. 74, Biological
Effects of Ultrasound: Mechanisms and Clinical Implications (1983) and No. 113,
Exposure Criteria for Medical Diagnostic Ultrasound: I. Criteria Based on Thermal
Mechanisms (1992) that considered primarily thermal mechanisms of ultrasound inter-
actions with tissue.

• An important medical report published by NCRP in 2004 is Report No. 149 on A Guide
to Mammography and Other Breast Imaging Procedures. This report is an update of



Strategic Program Plan

NATIONAL COUNCIL ON RADIATION PROTECTION AND MEASUREMENTS

PRCN

22

Report No. 85 (1986) on Mammography – A User’s Guide, and provides state-of-the-art
information on the equipment and imaging techniques for obtaining optimum mammo-
grams. The report provides an analysis of factors that influence image quality and the
relationship between image quality and patient dose and long-term cancer risk. 

• Report No. 155 on Management of Radionuclide Therapy Patients was issued in
2006, and supersedes Report No. 37, Precautions in the Management of Patients
Who Have Received Therapeutic Amounts of Radionuclides, that was published in
1970. The report provides radiation protection guidance for physicians, medical physi-
cists, healthcare professionals, visitors to medical facilities, family members of radio-
nuclide therapy patients, and members of the general public who may be in the
proximity of, or involved in the care of, persons treated with therapeutic quantities of
radioactive material. 

Strategic Goals for 2008–2010

During the 2008–2010 triennium scientific committees operating under PAC 4 will be working on
several reports and conferences related to radiation protection in medicine and topics associated with
the management and treatment of contaminated individuals. These activities will be of direct signifi-
cance in meeting the goals of Strategic Initiatives 2 and 3 described in the preceding section of this
Strategic Plan.

During the 2008–2010 triennium PAC 4 scientific committees will prepare with support from an
NCI grant three reports in the areas of basic cancer radiobiology and operational radiation safety and
dose controls in medicine. A related report on “Radiation Safety Issues for Image-Guided Interven-
tional Medical Procedures,” discussed above under the PAC 2’s Strategic Goals for 2008–2010, will be
prepared under the joint oversight of PAC 2 and PAC 4. A concise summary of the content of the new
PAC 4 reports, all of which will be completed in the coming triennium, follows:

• A report will be prepared on “Genetic Susceptibility to Cancer,” which will provide rec-
ommendations on radiation protection in medicine related to genetic predisposition to
cancer. This report will build on recent advances in understanding the molecular mech-
anisms in genetic diseases that involve defects in DNA repair and replication, and
increases in the knowledge of biomarkers and polymorphic DNA repair genes associ-
ated with susceptibility to radiation-induced cancer. The NCRP report will include an
assessment of the impact of the current state of knowledge of genetic susceptibility on
staging radiotherapy or multimodality therapy regimens. The preparation of this report
is under the joint oversight of PAC 1 and PAC 4.

• A report will be prepared on “Second Cancers and Cardiopulmonary Effects After
Radiotherapy,” which will provide a focused review of the present state of knowledge
on the incidence of second cancers after medical exposures to ionizing radiation or
combined radiotherapy and chemotherapy. Second malignancies frequently occur fol-
lowing high-dose chemotherapy or radiotherapy of primary cancers in many tissues,
especially those treated in pediatric patients. The report will address the organs demon-
strating heightened sensitivity to second cancers and late effects such as elevated car-
diopulmonary diseases. Genetic factors that influence second cancer incidence and
other factors such as age at exposure that modulate the risk of second tumors will be
discussed. The current state of knowledge on the cellular and molecular bases of second
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cancer formation will be evaluated. The preparation of this report is under the joint
oversight of PAC 1 and PAC 4.

• NCRP will prepare a report on “Diagnostic Reference Levels in Medical Imaging and
Recommendations for Applications in the United State,” which will provide a practical
tool in diagnostic radiology and nuclear medicine for managing the radiation doses
received by patients in medical imaging procedures. This report will provide recom-
mendations on: (1) optimizing imaging protocols, (2) managing procedure time,
(3) available radiation protection equipment and dose-reduction features, (4) tracking
and trending patient and physician radiation doses, and (5) physician training and cre-
dentialing in the use of IGIP equipment for these specialized procedures.

During the current triennium NCRP has undertaken several reports within PAC 4 that involve an
analysis of medical exposures of members of the U.S. population and the monitoring, decontamination
and treatment of individuals contaminated with radionuclides. A high priority will be placed on com-
pletion of the following two reports under the joint oversight of PAC 3 and PAC 4:

• A report on “Management of Persons Contaminated with Radionuclides” was initiated
in 2005 and will be completed in 2008. This report will be both an update and an exten-
sion of NCRP Report No. 65, Management of Persons Accidentally Contaminated with
Radionuclides, that was published in 1980. The original report was focused primarily
on individuals contaminated with one or more radionuclides at a nuclear facility. How-
ever, a broader range of contamination events has occurred in subsequent years, and
there is now significant concern about deliberate releases of radionuclides through an
act of terrorism. Accordingly, the new report will consider a larger number of radionu-
clides, including many that are considered primary candidates for possible radiological
terrorism incidents. The report will be a multipurpose handbook that provides quick ref-
erence information for early post-exposure actions, as well as guidance for longer-term
management and treatment of exposed persons. Preparation of this report has been
cosponsored by the U.S. Navy and CDC.

• A report on “Population Monitoring and Decontamination Following a Nuclear or
Radiological Incident” was initiated in 2006 with sponsorship by CDC and publication
is expected by 2009. This report will provide a comprehensive set of recommendations
on the monitoring and decontamination of members of the public who may be internally
contaminated as a result of a nuclear accident or an act of nuclear or radiological terror-
ism. These recommendations will be directed to responders at the federal, state and
local levels. Consideration will be given to the breadth of information, procedures and
facilities necessary to respond effectively to the possible exposure of a general popula-
tion of victims comprised of persons of different ages and health status.

During the coming triennium NCRP also plans the preparation of another report and organizing a
conference related to radiation protection in medicine. These planned activities are described below.

• NCRP plans to prepare a report with CDC sponsorship on “Risks of Radiation to the
Developing Embryo, Fetus, and Nursing Infant,” that will significantly update and
extend information contained in Report No. 54, Medical Radiation Exposure of Preg-
nant and Potentially Pregnant Women (1977) and Commentary No. 9, Considerations
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Regarding the Unintended Radiation Exposure of the Embryo, Fetus or Nursing Child
(1994). Subsequent advances have been made in determining the potentially adverse
effects of both pre- and postconception maternal irradiation, as well as irradiation at
various stages of pregnancy and of newborn children. In addition, there have been sig-
nificant increases in recent years in the use of diagnostic radiological procedures such
as CT to which pregnant or potentially pregnant women are exposed. The report will
provide a comprehensive discussion of birth defects and developmental abnormalities
that can result from irradiation of an embryo, fetus, or nursing child based on informa-
tion gained from studies on in utero and postnatal exposures of atomic-bomb survivors
and inadvertent medical or occupational exposures of pregnant and nursing women.
Quantitative estimates will be made of doses to embryos, fetuses, and nursing children
from external radiation sources or radionuclides administered to the mother. The report
will also present information on effective methods of communicating the risks of radia-
tion exposure to pregnant women, and conveying to them the scientific basis for deci-
sions of whether and when diagnostic or therapeutic radiological procedures should be
performed with minimal risk to the developing embryo or fetus. Preparation of the
report will be under the joint oversight of PAC 1 and PAC 4 since it relates both to radi-
ation exposure guidance and to assessing potential risks of maternal radiation in medi-
cal procedures on the developing embryo or fetus and the nursing infant.

• NCRP is planning a conference on “Patient Doses in Medical Imaging Procedures,”
with a focus on the use of CT in emergency room situations. It is anticipated that this
conference will be cosponsored by ACR and other scientific organizations, and will
provide a comprehensive review of CT doses received by patients, including children,
operational controls on doses, the importance and optimum use of CT in emergency
rooms, and the importance of adequate training and credentialing of medical staff
ordering and administering CT and other radiological imaging procedures. 

NCRP is also giving consideration to the preparation of a statement on “Ethical and Radiation Pro-
tection Recommendations for Studies on Human Subjects.” Although ethical principles have been
codified internationally in the Declaration of Helsinki (1975) and in the United States by the National
Institutes of Health (1997), neither address the radiation exposure standards to be followed in research
studies involving radiation exposures of humans. The proposed statement will provide specific guid-
ance on this subject. The statement will provide recommendations on performing individual-specific
risk/benefit analyses; guidelines for minimizing radiological risks without compromising scientific
objectives; the scope of information to be provided to potential research subjects as part of the
informed consent process; and will provide guidance on procedures involving children or persons of
diminished mental capacity. It is anticipated that this statement will represent an important extension
of existing national and international guidance on the ethical conduct of radiation studies with human
subjects. In the preparation of the statement, NCRP will utilize the experience and insights of members
of its Advisory Panel on Public Policy.
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Program Area Committee 5: Environmental Radiation 
and Radioactive Waste Issues

Key Functions

The primary function of PAC 5 is to prepare definitive reports that serve as a scientific foundation
for assessing the health risks of, and mitigation procedures for, environmental sources of radiation and
radioactive and mixed wastes. PAC 5 also provides technical guidance on nuclear waste cleanup
and environmental restoration, and on managing the disposition of radioactive and mixed wastes. In
addition, PAC 5 will provide joint oversight with PAC 3 of planned new reports on the cleanup and
restoration of urban sites contaminated as the result of a possible future act of nuclear or radiological
terrorism.

Recent Accomplishments

NCRP has conducted an annual meeting and published several important reports in recent years on
management and disposition of radioactive materials, releases of these materials to the environment,
and the cleanup of nuclear facilities. Specific accomplishments include:

• The successful 2005 NCRP Annual Meeting was on the topic Managing the Disposition
of Low-Activity Radioactive Materials, and the proceedings were published in 2006 in
Health Physics [Vol. 91(5)]. Papers presented at the meeting discussed regulatory, com-
mercial and social aspects of developing methods for the disposal or reuse of low-level
radioactive materials in a cost-effective manner that is protective of human health. The
2005 Annual Meeting provided additional information on the disposition of low-activ-
ity radioactive wastes to that contained in NCRP Report No. 141 (2002) on Managing
Potentially Radioactive Scrap Metal.

• Report No. 143 on Management Techniques for Laboratories and Other Small Institu-
tional Generators to Minimize Off-Site Disposal of Low-Level Radioactive Wastes was
published in 2003, and addresses the problems encountered by small organizations that
generate low-activity wastes. The report evaluates all aspects of process refinements
and waste reduction techniques that can reduce the quantity of low-level wastes gener-
ated by laboratories and other organizations that utilize relatively small amounts of
radioactive materials.
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• Report No. 146 (2004) on Approaches to Risk Management in Remediation of Radioac-
tively Contaminated Sites analyzes current policies and practices used by NRC under
the License Termination Rule and by EPA under the Comprehensive, Environmental
Response, Compensation, and Liability Act (1980) (Superfund) regulations and the
National Oil and Hazardous Substances Pollution Contingency Plan in the remediation
of radioactively contaminated sites. The report delineates the similarities and differ-
ences in the regulatory approaches of NRC and EPA in remediating contaminated sites.

• Report No. 154 (2006) on Cesium-137 in the Environment: Radioecology and
Approaches to Assessment and Management summarizes the current state of knowledge
on radiocesium in the environment and identifies future management issues concerning
137Cs-contaminated ecosystems. It provides a review of knowledge of the sources and
levels of radiocesium worldwide, natural processes that underlie highly varied behavior
of cesium in aquatic and terrestrial ecosystems, transport parameters for dose and risk
assessment models, and practical approaches to mitigating the environmental and
health impacts of radiocesium contamination.

Strategic Goals for 2008–2010

During the coming triennium the areas of emphasis in reports prepared under the oversight of
PAC 5 will be on the monitoring, avoidance and cleanup of environmental contamination by radioac-
tive materials, including those produced by potential acts of nuclear or radiological terrorism. Many
of these reports will be directly related to NCRP Strategic Initiatives 3 and 4 over the 2008–2010
period described under Critical Issues and Strategic Program Plans.

Reports related to the cleanup and restoration of urban areas contaminated by a deliberate act of ter-
rorism are the following. 

• NCRP plans to prepare a report on the topic “Approach to Optimizing Decision Making
for Late Phase Recovery from Nuclear or Radiological Terrorism Incidents.” A key
issue in optimization is the recovery of numerous critical public infrastructures or per-
sonal properties in urban areas that may have been contaminated by radioactive materi-
als and deemed to be unfit for reuse or occupancy. The report will be a component of
the protective action guidelines originally prepared by DHS and being completed by
EPA for response to an act of nuclear or radiological terrorism. The proposed NCRP
report will identify key elements and the basic framework for optimization in the late-
phase recovery effort following a terrorist act. It will also identify key decision factors
involved in restoring or remediating the critical infrastructures (e.g., medical facilities)
and the affected components of the community, develop hierarchical parameters for
characterizing the priority actions to be taken in returning the community to normalcy,
and develop the basis and approach for implementing optimization to support decision
making, including the identification of necessary tools and techniques. Sponsorship for
the preparation of this report has been requested of EPA, and the report will be under
the joint oversight of PAC 3 and PAC 5.

• A related report planned by NCRP with DHS sponsorship is on the topic “Management
and Long-Term Safe Containment of Contaminated Materials Generated Following a
Nuclear or Radiological Terrorism Incident.” This report will address the many issues
in disposition and safe long-term containment of radioactive wastes generated during
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the cleanup of a nuclear or radiological terrorism incident. The primary components of
the report will include: (1) the description of scenarios and associated levels of radioac-
tivity in possible terrorism acts; (2) the volumes, physical and chemical characteristics,
and levels of radioactivity of materials generated by optimized cleanup activities; and
(3) the disposition options for managing these contaminated materials, including the
separation and possible reuse of minimally contaminated materials, the safe handling
and packaging of more highly contaminated materials, and the selection of long-term
disposal options that comply with regulatory requirements and expectations on contain-
ment stability and public safety over a period of hundreds to thousands of years. The
report will also address radiation protection of individuals involved with the prepara-
tion, packaging, transport, and final disposition of the more highly radioactive waste
materials. The preparation of this report will be under the joint oversight of PAC 3 and
PAC 5.

During the coming triennium NCRP plans to prepare five reports related to environmental monitor-
ing, radioactive contamination of land, facilities and commercial products, and the cleanup and envi-
ronmental restoration of nuclear waste sites and contaminated nuclear facilities. Sponsorship of these
report activities has been requested from DOE and other federal government agencies.

• NCRP will publish a report on “Design of Effective Effluent and Environmental Moni-
toring Programs” by 2009. This report will provide a comprehensive description of the
key elements of procedures to be used in establishing an effective radiological monitor-
ing and surveillance program at nuclear facilities. The report will describe the required
radiation detection equipment and state-of-the-art modeling approaches for determining
radionuclide transport pathways and potential doses to members of the public from
releases of radionuclides. The quality control processes that must be integrated into the
program, and the applicable regulatory requirements that must be met, will be described
in detail.

• NCRP plans to prepare a report on “Developing Cost-Effective Strategies for the
Cleanup and Restoration of DOE Nuclear Waste Sites and Facilities Formerly Used for
the Production of Special Nuclear Materials and Weapons.” At the present time there
are millions of curie of high-level radioactive and mixed wastes stored in tanks at sev-
eral sites managed by DOE. Many of the facilities that were utilized for the production
of nuclear weapons during the Cold War era are still in operation or in early stages of
decommissioning. Although extensive planning for the ultimate disposition of stored
nuclear wastes (for example, by vitrification and long-term underground storage at
Yucca Mountain) has been a priority of DOE for nearly two decades, there are still
many unresolved questions about the stability and security of the wastes, as well as the
long-term radiological protection of the public should problems with waste containment
occur. There are also significant unresolved issues related to the optimal approaches to
be taken in the decommissioning and demolition of laboratories used for the production
of materials for nuclear weapons, including the cleanup of radioactive waste materials
that have escaped into the subsurface environment and are moving through the vadose
zone and aquifers toward bodies of publicly accessible water. Other issues of great
interest and concern are the appropriate cleanup levels of residual radioactivity and the
safe reuse of land for new DOE laboratories or commercial businesses once the former
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nuclear facilities have been demolished. The NCRP report will address all of these
issues and make recommendations on safe and publicly acceptable targets for cleanup
and the reuse of land formerly occupied by nuclear waste sites and production facilities.

• NCRP plans to prepare a critically needed report on “Performing Environmental Resto-
ration at DOE Sites That is Protective of Public Health Without the Destruction of Nat-
ural Resources and Ecosystems.” There are many nuclear waste sites that are located
on, or near, environmental areas with sensitive, and in some cases unique, natural eco-
systems. The planning for cleanup and restoration of nuclear waste sites must take into
account the need to preserve these natural resources to the maximum extent possible.
The proposed NCRP report will present recommendations on the optimization strate-
gies that can be employed for achieving nuclear cleanup goals while preserving natural
terrestrial and aquatic ecosystems. There are several examples of cleanup at DOE
nuclear sites that successfully met this goal (for example, at the Savannah River Site,
Rocky Flats, and Hanford). The NCRP report will provide generic guidance for plan-
ning of cleanup and restoration activities that build upon these examples and are appli-
cable to a wide range of nuclear sites that will be decommissioned and restored in the
coming decades. The report will establish metrics for the preservation and long-term
viability of natural flora and fauna in terrestrial and aquatic ecosystems, and present the
basis for cleanup strategies consistent with these metrics.

• NCRP plans to prepare a report on “Environmental Management of Lands Contami-
nated with Naturally Occurring Radioactive Materials,” such as the 226Ra present at
former phosphate mines in southern Florida. There is a need to address public health
concerns and to provide guidance on the cleanup and potential reuse of lands contami-
nated with NORM or technologically-enhanced NORM (TENORM). The proposed
NCRP report will provide recommendations on the development of federal require-
ments and regulations in the cleanup and restoration of sites contaminated with NORM
and TENORM. Although there are environmental cleanup standards in place for man-
made radioactive contamination, there are no consistent federal or state regulatory con-
trols or environmental management policies for NORM or TENORM contamination
resulting from industrial practices associated with processing natural metal and mineral
resources. The NCRP report will evaluate the environmental management issues asso-
ciated with NORM and TENORM, and provide guidance to federal and state agencies
on the scientific basis for establishing future cleanup regulations. 

• A major concern of the U.S. government and the International Atomic Energy Agency
(IAEA) has been the large number of unregulated and often uncontrolled sealed sources
of radiation that exist worldwide and create problems as a result of entry into the metal-
recycling and steel-making industries. In the United States the DOE National Nuclear
Security Administration has undertaken a major program to recover these so-called
“orphan sources” and has already recovered more than 15,000 sources from over 600
sites. IAEA recently held a meeting at its headquarters in Vienna, Austria to discuss the
extent and resolution of problems with orphan sources in the scrap metal supply chain
worldwide. The proposed NCRP report will provide “Guidance on the Management
and Control of Recycled Orphan Radiation Sources,” especially in the steel production
industry. The key issues to be addressed are optimal methods for detecting the presence
of radioactivity in slag, steel products and baghouse dust, and assessing the potential
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impact of exposure to slightly contaminated steel products on public health. This report
will be prepared under the joint oversight of PAC 2 and PAC 5.

As described above in Critical Issues and Strategic Program Plans, Strategic Initiative 6 is focused
on safety, health and environmental protection in advanced reactor design and spent-fuel processing.
PAC 5 will have a lead role in developing new NCRP activities related to this initiative since many of
the important areas in which NCRP guidance will be valuable involve the role of advanced nuclear
technology in minimizing nuclear wastes, enhancing environmental protection against contamination
from uncontrolled nuclear incidents, and reducing dependence on carbon-based fuels that are the
underlying cause of progressive global climate change. 

An initial step in meeting the goals of this new strategic initiative will be the 2009 NCRP Annual
Meeting focused on topics related to the safety, health and environmental protection aspects of new
nuclear power reactor systems. The design features of Generation-3+ and Generation-4 reactors
include the use of closed fuel cycles to efficiently manage spent nuclear fuel, new operational safety
features and shielding designs, and reduced dependence on plutonium-based fuel and the utilization of
proliferation-resistant fuels. In support of the operation of these reactors, several advanced concepts
have been proposed to manage the reprocessing of spent nuclear fuels and utilize the resulting byprod-
ucts (for example, advanced uranium separation methods, pyrochemical processing, and the burning of
recycled transuranics in “burner reactors”). 

It is expected that the 2009 NCRP Annual Meeting on Future of Nuclear Power Worldwide: Safety,
Health and Environment will be an international conference with participation by representatives of the
many nations and scientific organizations and governmental agencies that are engaged in the GNEP
initiative. The peer-reviewed proceedings of the NCRP Annual Meeting will be published, and it is
anticipated that NCRP will undertake several new report activities over the coming triennium related to
the safety, nuclear waste management, and health and environmental protection aspects of the develop-
ment and deployment of advanced nuclear power reactor systems. Oversight of these activities will
include PAC 1 (issues related to the potential health effects of “exotic” fission products), PAC 2 and
PAC 3 (operational safety and security of new nuclear power systems), and PAC 5 (environmental pro-
tection and potential benefits of expanding the use of inherently safe nuclear power systems and devel-
oping advanced fuel design and reprocessing technologies).
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Program Area Committee 6: Dosimetry and 
Measurements

Key Functions

The primary functions of PAC 6 are to analyze the current state-of-the-art methods for use in radia-
tion measurements and dosimetry, and applications of new technologies in medicine, industry,
responses to radiological emergencies, and homeland security. A current focus of scientific committees
operating under PAC 6 is on analyzing uncertainties in the dosimetry of both external and internal radi-
ation, and the implications of these uncertainties in performing dose assessments and dose reconstruc-
tions for individuals exposed to radiation in industrial and medical procedures, environmental
contamination from nuclear weapons production and atmospheric testing, nuclear accidents, and mili-
tary operations. 

Recent Accomplishments

The following important NCRP publications were completed under PAC 6 during the 2005–2007
triennium.

• Report No. 156 on Development of a Biokinetic Model for Radionuclide-Contaminated
Wounds and Procedures for Their Assessment, Dosimetry and Treatment was issued in
2007. Report No. 156 uses both human and experimental laboratory data in developing
a model of the deposition and retention of radioactive materials in wounds and their
release into the systemic circulation, which depend upon the physical and chemical
forms of the radionuclides involved, the depth of a wound and the extent of injury, the
treatment administered, and the time elapsed between injury and treatment.

• Report No. 158 on Uncertainties in the Measurement and Dosimetry of External Radia-
tion was completed by NCRP in 2007. This report discusses in depth the uncertainties
associated with data obtained from personal dosimeters and area monitors for gamma,
beta, neutron, charged-particle, and mixed radiation fields. The report describes con-
cepts and factors that contribute to uncertainty in converting measurements to estimates
of organ radiation doses, including statistical methods for combining the uncertainties
associated with measurements and models to calculate the total uncertainty in organ
dose estimates.
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• NCRP Commentary No. 20 on Radiation Protection and Measurement Issues Related
to Cargo Scanning with Accelerator-Produced High-Energy X Rays was issued in 2007.
This commentary provides a comprehensive analysis of the health protection issues and
radiation measurement technology to be utilized with the Cargo Advanced Automated
Radiography System. This system is being designed and will be installed at many land
and sea ports-of-entry into the United States for detection in cargo containers of special
nuclear materials and other high atomic number elements that could be used as shield-
ing for special nuclear materials and other radioactive materials that might be illegally
transported into the United States for use in acts of nuclear or radiological terrorism. 

Strategic Goals for 2008–2010

NCRP plans to complete several major reports related to radiation measurements, dosimetry, and
dose reconstruction during the coming triennium that are essential components of Strategic Initiative 5
in this area.

• A report on “Ionizing Radiation Exposure of the United States Population” was initi-
ated in late 2005 and publication is expected in 2008. This report, the preparation of
which has been sponsored by NRC, EPA and CDC, will be an update of NCRP Report
No. 93, Ionizing Radiation Exposure of the Population of the United States, that was
published in 1987, and presents data on all sources of occupational, environmental and
public radiation exposure. A primary rationale for undertaking this update was the rec-
ognition by NCRP that the number of medical procedures involving radiation, for
example CT diagnostic imaging, has increased significantly over the last two decades.
As discussed earlier in the description of the 2007 NCRP Annual Meeting, analysis of
the current numbers of procedures and doses received by patients in diagnostic radiol-
ogy, nuclear medicine, and interventional radiological procedures indicates a significant
increase in the average medical dose to a member of the U.S. population relative to the
1980s. The average per capita medical dose has increased from about 0.5 mSv y–1 in
the 1980s to a current level of about 3 mSv y–1.

As discussed in the section on Critical Issues and Strategic Program Plans, an important part
of NCRP’s program to provide technical and administrative support to VBDR with cosponsorship of
DTRA and VA, will be the publication of three major reports on uncertainties in external and internal
radiation dosimetry and the basic principles and practices in dose reconstruction. As described above
the first of these reports, on uncertainties in radiation measurements and dosimetry for external radia-
tion, was completed in 2007. Other reports in this series that are expected to be published during the
coming triennium are the following:

 
• NCRP initiated a report in 2005 on “Uncertainties in Internal Radiation Dosimetry” that

is expected to be published by 2009. This report provides a comprehensive analysis of
all sources of uncertainty in the measurements and models used to calculate organ doses
from internally deposited radionuclides. Measurement uncertainties are discussed for
bioassay data, whole- and partial-body counting, biodosimetry data, and environmental
data. An extensive analysis is also made of uncertainties in models used to estimate
organ doses, including estimates of intake by all routes, uptake to blood from the lungs,
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gastrointestinal tract and wounds, and distributions to bone and soft tissues. An assess-
ment of uncertainty in dose estimation using both Bayesian and non-Bayesian (e.g.,
Monte Carlo) methods are described. Examples of methods of uncertainty analysis for
internal radiation doses are presented for a number of exposure scenarios.

• A report on “Principles and Practices in Radiation Dose Reconstruction” was initiated
in 2006 and is expected to be published in 2009. The report focuses on all of the major
aspects of radiation dose assessment and reconstruction, including: (1) the establish-
ment of exposure scenarios and pathways of exposure to external and internal sources
of radiation; (2) physical principles and calculational methods used to reconstruct radia-
tion doses to specific organs and the whole body; (3) methods used to account for expo-
sure to radiations of differing quality, including mixed radiation fields; (4) analysis of
all sources of uncertainty in estimating doses, building on the results of NCRP reports
on estimating uncertainties for external and internal sources of radiation, and including
uncertainties associated with spatial and temporal variations in the radiation field,
shielding by buildings or other structures, and resuspension of deposited radionuclides;
and (5) clear methods of presenting exposure data and communicating the results of
dose reconstructions to affected individuals. Several examples of dose reconstructions
are presented to illustrate the results of this analysis.

• NCRP is also preparing two focused peer-review reports that relate to the dose recon-
struction program. These reports are on the topics of “Skin Doses from Dermal Con-
tamination” and “Evaluation of Inhalation Doses in Scenarios Involving Resuspension
by Nuclear Detonations at the Nevada Test Site.” These reports involve an evaluation of
analyses contained in reports by SENES Consultants, Ltd. (Oak Ridge, Tennessee) and
related scientific literature. The reports will be completed in 2008.

NCRP is considering an annual meeting during the coming triennium that will be focused on the
many issues associated with accurate estimates of external and internal radiation, the associated uncer-
tainties, the optimum procedures to be used in dose assessments and reconstructions, and the use of this
information in acute and retrospective dose reconstructions and compensation programs for occupa-
tionally-exposed individuals and members of the general public. This meeting is expected to be of
interest and importance for several federal agencies involved in dose reconstruction and claims com-
pensation programs.
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Advisory Panel on Public Policy

Key Functions

NCRP is an important national source of information for the development of radiation safety pro-
grams and policies by federal, state and local governments, private sector organizations, and the medi-
cal community. In 2006 the NCRP Board of Directors completed an evaluation of the importance of
NCRP's publications in providing the scientific basis for regulatory and public policy decisions by gov-
ernment agencies and by radiation safety officials in both government and the private sector. As an out-
come of this review, the decision was made to form an Advisory Panel on Public Policy, which will
have the following primary responsibilities: (1) identify policy implications of NCRP publications;
(2) suggest members or serve as members of new NCRP scientific committees whose topics relate to
public policy; (3) provide advice and wording on public policy issues when needed for NCRP reports;
and (4) ensure that NCRP communications make it clear that NCRP's publications provide scientific
information and recommendations to assist policy makers, but that NCRP does not participate directly
in policy decisions. The Advisory Panel's activities are expected to be of value in strengthening
NCRP's approach to, and management of, new report and conference activities with public policy
implications.

Recent Accomplishments

The Advisory Panel has provided advice to the NCRP Directorate on undertaking new report activ-
ities on subjects related to exposure of members of the public to ionizing radiation, including recom-
mendations on the use of radiation security screening systems at United States border crossings. 

Strategic Goals for 2008–2010

NCRP will continue to request advice from members of the Advisory Panel on new report activities
related to the preparation of guidance and recommendations on matters that involve policies on radia-
tion exposure of workers or members of the general public.
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Advisory Panel on Nonionizing Radiation

Key Functions

The primary functions of this Advisory Panel are to analyze mechanisms of interaction of nonioniz-
ing radiation with biological systems, including humans, and to identify biological responses and
potential human health effects. Evaluations are made of both theoretical and applied aspects of dosime-
try and exposure assessment of humans to nonionizing radiation, as well as procedures for mitigating
exposure in public and occupational settings. Recommendations are also established on acceptable
exposure levels for nonionizing radiation in occupational, medical and public environments.

Recent Accomplishments

Reports by NCRP in this area in recent years have focused on the potential health risks and safe
operations of wireless telecommunication systems emitting radiofrequency (RF) radiation. An NCRP
Presidential report on the topic of wireless telecommunication safety issues for building owners and
managers was issued in 2002. This report provided guidance on safety procedures to be followed in
placing wireless telecommunication base stations on building rooftops. Commentary No. 18 (2003) on
Biological Effects of Modulated Radiofrequency Fields provided an in-depth evaluation of the potential
biological and health effects of the pulsed and amplitude-modulated RF fields used for wireless
telecommunications.

Strategic Goals for 2008–2010

NCRP plans to continue its activities related to the safety of RF radiation in wireless telecommuni-
cations and other applications. NCRP is currently exploring opportunities for work related to health
protection in the many applications of electromagnetic fields in medicine, including RF ablation of
heart arrhythmias, localized therapy of tumors in the liver, breast and other tissues using RF hyperther-
mia, direct-current electric field therapy of localized tumors, induced current from alternating-current
electric and magnetic fields to inhibit cellular regrowth after cancer therapy, and magnetic guidance of
chemotherapy agents contained in liposomes to cancerous tissues using strong gradient magnetic
fields. In many cases, there is a need for additional analysis of secondary tissue effects and more pre-
cise measurements and dosimetry of the applied electric, magnetic and electromagnetic fields.
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Summary of Prospective Contributions
to Radiation Safety, Health Protection,

and Measurement Technology

onsistent with its Congressional Charter, it is the primary objective of NCRP to provide guidance
on radiation health protection and measurements in areas of greatest national need. The Strategic

Program Plan for 2008–2010 has been developed with meeting that goal as a priority for NCRP’s
reports and conferences. The relationship to national needs of NCRP’s strategic initiatives and program
objectives for the coming triennium is summarized in the following table.

Activities in Meeting National Needs for Guidance on Radiation 
Protection and Measurements

Areas of
National Priority

NCRP Reports
and Conferences PACs

Radiation Exposure 
and Health Risks

• 2008 annual meeting on low dose and low dose-rate 
radiation effects and modelsa

1

• Low-dose radiation biological and health effects report 1

• Uncertainties in radiation risk estimates and probability of 
disease causation

1

• Biological effectiveness of photons and particle radiations 1 and 6

• Radon health risksa 1

Medical Radiation 
Protection

• Genetic susceptibility to cancer 1 and 4

• Second cancers and cardiopulmonary effects after 
radiotherapya

1 and 4

• Radiation safety in image-guided medical interventional 
proceduresa

2 and 4

• Diagnostic reference levels in medical imaging and 
applications in United States

4

• Management of persons contaminated with radionuclidesa 4

• Population monitoring and decontamination following a 
nuclear or radiological incidenta

4

C
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Areas of 
National Priority

NCRP Reports
and Conferences PACs

• Radiation risks to the developing embryo, fetus, or nursing 
child

1 and 4

• Conference on patient doses in medical imaging procedures 4

Homeland Security • Information for decision makers in a nuclear or radiological 
terrorism incidenta

2 and 3

• Protection against and medical treatment of exposure 
resulting from a nuclear or radiological terrorism incident

3 and 4

• Treatment of contaminated wounds in persons exposed in a 
nuclear or radiological terrorism incident

3, 4 and 6

• Decision making in late phase recovery from a nuclear or 
radiological terrorism incident

3 and 5

• Management and containment of contaminated materials 
following nuclear or radiological terrorism incident

3 and 5

• Performance requirements and testing criteria for portal 
monitors

3 and 6

Operational 
Radiation Safety

• Response to radiological accidents and incidents (including 
terrorism acts)

2 and 3

• Balance between radiological safety and security of 
materials and sources

2

• Self-assessment of radiation safety programsa 2

Environmental 
Cleanup and 
Preservation

• Design of effective effluent and monitoring programs at 
nuclear facilitiesa

5

• Cost-effective strategies for cleanup and restoration of DOE 
nuclear sites

5

• Environmental restoration of DOE sites with preservation 
of natural ecosystems

5

• Environmental management of lands contaminated with 
naturally-occurring radioactive material

5

• Management and control of recycled orphan radioactive 
sources

2 and 5
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Areas of 
National Priority

NCRP Reports
and Conferences PACs

Measurements, 
Dosimetry and Dose 
Reconstruction

• Ionizing radiation exposure of the U.S. populationa 6

• Uncertainties in internal radiation dosimetrya 6

• Basic principles and practices of radiation dose 
reconstructiona

6

• Skin doses from dermal contaminationa 6

• Inhalation doses from radiation resuspension at Nevada 
Test Sitea

6

Astronaut Radiation 
Safety

• Prior radiation therapy and genetic background effects on 
astronaut susceptibility to radiation risksa

1

• Radiation protection in short-term lunar missionsa 1

Advanced Nuclear 
Power Technologies

• 2009 annual meeting on safety, health and environmental 
protection in advanced nuclear power reactor systems and 
fuel technologies

1, 2, 3 and 5

aNCRP activity that is currently in progress. A complete list of active committees is contained in 
Appendix C.
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Operational Goals & Objectives

uring the 2005–2007 triennium NCRP has continued to meet its publication goals, reduce operat-
ing costs, and increase its sources of income and assets. An average of four reports have been

published each year, along with the proceedings of the previous year’s annual meeting. Operating costs
have been reduced by outsourcing NCRP’s information technology support, reducing the cost of main-
taining a large archive of old report files, using “desktop publishing” methods, and establishing a
“print-on-demand” agreement with NCRP’s printer, Automated Graphics Systems, Inc. New sources of
income have been implemented, including making electronic copies of NCRP’s reports and commen-
taries available on its publications website (http://NCRPpublications.org), and establishing agreements
for the dissemination of NCRP’s publications and their content with a major data aggregator and web-
based information resource, Knovel Corporation, and the eBook distributor NetLibrary. The assets of
NCRP have grown by $1.11 million since 2002 as a result of winning new grants and contracts, cou-
pled with an increase in the margin between income and expenses.

During the coming triennium NCRP will continue to meet its productivity goals and implement its
strategic planning initiatives through implementation of the following operational practices:

• develop long-term funding agreements with government sponsors, with a focus on con-
tracts or grants extending for a period of five years or longer;

• use all available sources of information to closely match work by NCRP to important
national issues and specific needs of sponsors;

• seek opportunities to present the current work and future plans of NCRP to representa-
tives of government agencies, and to congressional staff and members of Congress with
interest in, and direct responsibility for, major areas of national importance addressed in
the NCRP Strategic Program Plan, including energy, environment, health, and national
security;

• build new avenues of interaction with sponsoring organizations by utilizing knowledge
and key contacts developed through relationships with past and present members of
Council and collaborating scientific organizations;

• develop new and strengthen existing liaison relationships with scientific organizations
that share common interests and goals with NCRP, including international organiza-
tions; and 

• ensure on-time delivery of NCRP’s products (publications, conferences, advisory state-
ments) to all sponsors.

NCRP staff and technical staff consultants are listed in Appendix D.

D
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Appendix A:
Public Law 88-376

CONGRESSIONAL CHARTER 

Public Law 88-376 

88th Congress, H. R. 10437 

July 14, 1964 

An Act 
78 STAT. 320.

To incorporate the National Committee on Radiation Protection and 

Measurements.

Be it enacted by the Senate and House of Representatives of the 

United States of America in Congress assembled, That— 

C. M. Barnes, Rockville, Maryland; 

E. C. Barnes, Edgewood, Pennsylvania; 

V. P. Bond, Setauket, Long Island, New York; 

C. B. Braestrup, New York, New York; 

J. T. Brennan, Bethesda, Maryland; 

L. T. Brown, Bethesda, Maryland; 

R. F. Brown, San Francisco, California; 

F. R. Bruce, Oak Ridge, Tennessee; 

J. C. Bugher, Rio Piedras, Puerto Rico; 

D. R. Chadwick, Upper Marlboro, Maryland; 

R. H. Chamberlain, Philadelphia, Pennsylvania; 

J. F. Crow, Madison, Wisconsin; 

R. L. Doan, Idaho Falls, Idaho; 

C. L. Dunham, Washington, District of Columbia; 

T. C. Evans, Iowa City, Iowa; 

E. G. Fuller, Bethesda, Maryland; 

R. O. Gorson, Philadelphia, Pennsylvania; 

J. W. Healy, Chappaqua, New York; 

P. C. Hodges, Chicago, Illinois; 

A. R. Keene, Richland, Washington; 

M. Kleinfeld, Brooklyn, New York; 

H. W. Koch, Silver Spring, Maryland; 

D. I. Livermore, Washington, District of Columbia; 

G. V. LeRoy, Chicago, Illinois; 

W. B. Mann, Chevy Chase, Maryland; 

W. A. McAdams, Schenectady, New York; 

G. W. Morgan, Kensinton, Maryland; 

K. Z. Morgan, Oak Ridge, Tennessee; 

H. J. Muller, Bloomington, Indiana; 

R. J. Nelsen, Rockville, Maryland; 

R. R. Newell, San Francisco, California; 

W. D. Norwood, Richland, Washington; 

H. M. Parker, Richland, Washington; 

C. Powell, Bethesda, Maryland; 

E. H. Quimby, New York, New York; 

J. C. Reeves, Gainesville, Florida; 

R. Robbins, Philadelphia, Pennsylvania; 

H. H. Rossi, Nyack, New York; 

E. L. Saenger, Cincinnati, Ohio; 

T. L. Shipman, Los Alamos, New Mexico; 

P. J. Shore, Patchogue, New York; 

J. H. Sterner, Rochester, New York; 

R. S. Stone, San Francisco, California; 

L. S. Taylor, Bethesda, Maryland; 

E. D. Trout, Corvallis, Oregon; 

R. F. Trum, Boston, Massachusetts; 

Shields Warren, Boston, Massachusetts;  

E. G. Williams, Jacksonville, Florida; 

H. O. Wyckoff, Silver Spring, Maryland;

National Council 
on Radiation Pro-
tection and Meas-
urements, incor-
poration.
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Pub. Law 88-376 – 2 – July 14, 1964 

and their successors, are hereby created and declared to be a body 

corporate, by name of the National Council on Radiation Protection 

and Measurements (hereinafter called the corporation), and by such 

name shall be known, and have perpetual succession and the powers, 

limitations, and restrictions contained in this Act. 

COMPLETION OF ORGANIZATION 

SEC. 2. The persons named in the first section of this Act are au-

thorized to complete the organization of the corporation by the selec-

tion of officers and employees, the adoption of bylaws, not inconsistent 

with this Act, and the doing of such other acts as may be necessary 

for such purpose. 

OBJECTS AND PURPOSES OF CORPORATION 

SEC. 3. The objects and purposes of the corporation shall be— 

(1) to collect, analyze, develop, and disseminate in the public 

interest information and recommendations about (a) protection 

against radiation (referred to herein as “radiation protection”), 

and (b) radiation measurements, quantities, and units, particu- 

larly those concerned with radiation protection; 

(2) to provide a means by which organizations concerned with 

the scientific and related aspects of radiation protection and of 

radiation quantities, units, and measurements may cooperate for 

effective utilization of their combined resources, and to stimulate 

the work of such organizations; 

(3) to develop basic concepts about radiation quantities, units, 

and measurements, about the application of these concepts, and 

about radiation protection; 

(4) to cooperate with the International Commission on Radi-

ological Protection, the Federal Radiation Council, the Inter-

national Commission on Radiological Units and Measurements, 

and other national and international organizations, governmental 

and private, concerned with radiation quantities, units, and meas-

urements and with radiation protection. 

POWERS OF CORPORATION 

SEC. 4. The corporation shall have power— 

(1) To sue and be sued, complain and defend in any court of com- 

petent jurisdiction. 

(2) To adopt, alter, and use a corporate seal. 

(3) To choose such officers, directors, trustees, managers, agents, 

and employees as the business of the corporation may require.  

(4) To adopt, amend, and alter bylaws not inconsistent with the 

laws of the United States of America or of any State in which the 

corporation is to operate, for the management of its property and the 

regulation of its affairs. 

(5) To make contracts. 

(6) To take and hold by lease, gift, purchase, grant, devise, or 

bequest, or by any other method, any property, real or personal, 

necessary or proper for attaining the objects and carrying into effect 

the purposes of the corporation, subject, however, to applicable provi-

sions of law of any State or the District of Columbia (a) governing 

the amount or kind of such property which may be held by, or 

(b) otherwise limiting or controlling the ownership of any such 

property by a corporation operating in such State or the District of 

Columbia.
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July 14, 1964 – 3 – Pub. Law 88-376 

(7) To transfer and convey real or personal property, and to 

mortgage, pledge, encumber, lease, and sublease the same. 

(8) To borrow money for its corporate purposes and issue bonds or 

other evidences of indebtedness therefor, and to secure the same by 

mortgage, pledge, or lien, subject in every case to all applicable pro-

visions of Federal or State law, or of the laws of the District of 

Columbia. 

(9) To do any and all such acts and things necessary and proper 

to carry out the purposes of the corporation. 

PRINCIPAL OFFICE ;    SCOPE OF ACTIVITIES ;    DISTRICT OF COLUMBIA AGENT 

SEC. 5. (a) The principal office of the corporation shall be located 

in the District or Columbia, or in such other place as may later be 

determined by the board of directors, but the activities of the corpora- 

tion shall not. be confined to that place and may be conducted through-

out the various States, the Commonwealth of Puerto Rico, and the 

possessions of the United States, and in other areas throughout the 

world.

(b) The corporation shall maintain at all times in the District of 

Columbia a designated agent authorized to accept. service of process 

for the corporation, and notice to or service upon such agent, or mailed 

to the business address of such agent, shall be deemed notice to or 

service upon the corporation. 

MEMBERSHIP ;    VOTING RIGHTS 

SEC. 6. (a) Eligibility for membership in the corporation and the 

rights and privileges of members shall, except as provided in this 

Act, be determined as the bylaws of the corporation may provide. 

(b) Each member of the corporation, other than honorary and asso-

ciate members, shall have the right to one vote on each matter submit-

ted to a vote at all meetings of the members of the corporation. 

BOARD OF DIRECTORS ;    COMPOSITION ;    RESPONSIBILITIES 

SEC. 7. (a) Upon enactment of this Act the membership of the 

initial board of directors of the corporation shall be those persons 

whose names are listed in section 1 of this Act. 

(b) Thereafter, the board of directors of the corporation shall 

be selected in such manner and shall serve for such term as may be 

prescribed in the bylaws of the corporation. 

(c) The board or directors shall be the governing board of the 

corporation and shall, during the intervals between corporation meet-

ings, be responsible for the general policies and program of the corpo-

ration. The board shall be responsible for the control of all funds 

of the corporation. 

OFFICERS;    ELECTION OF OFFICERS 

SEC. 8. (a) The officers of the corporation shall be a president, one 

or more vice presidents, a secretary, a treasurer, and such other offi-

cers as may be prescribed in the bylaws. The duties of the officers 

shall be as prescribed in the bylaws of the corporation. 

(b) Officers shall be elected annually at the annual meeting of the 

corporation.

USE OF INCOME ;    LOANS TO OFFICERS, DIRECTORS, OR EMPLOYEES 

SEC. 9. (a) No part of the income or assets of the corporation 

shall inure to any member, officer, or director, or be distributable to 
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Pub. Law 88-376 – 4 – July 14, 1964 

Report to 
Congress.

any such person during the life of the corporation or upon dissolution 

or final liquidation. Nothing in this subsection, however, shall be 

construed to prevent the payment of reasonable compensation to officers

of the corporation in amounts approved by the board of directors of 

the corporation. 

(b) The corporation shall not make loans to its officers, directors, 

or employees. Any director who votes for or assents to the making 

of a loan to an officer, director, or employee of the corporation, and any 

officer who participates in the making of such loan, shall be jointly 

and severally liable to the corporation for the amount of such loan 

until the repayment thereof. 

NONPOLITICAL NATURE OF CORPORATION 

SEC. 10. The corporation, and its officers, directors, and duly ap-

pointed agents as such, shall not contribute to or otherwise support or 

assist any political party or candidate for office. 

LIABILITY FOR ACTS OF OFFICERS AND AGENTS 

SEC. 11. The corporation shall be liable for the acts of its officers 

and agents when acting within the scope or their authority. 

PROHIBITION AGAINST ISSUANCE OF STOCK OR PAYMENT OF DIVIDENDS 

SEC. 12. The corporation shall have no power to issue any shares of 

stock nor to declare nor pay any dividends. 

BOOKS AND RECORDS ;    INSPECTION 

SEC. 13. The corporation shall keep correct and complete books and 

records of account and shall keep minutes of the proceedings of its 

members, board of directors, and committees having authority under 

the board of directors, and it shall also keep at its principal office a 

record of the names and addresses of its members entitled to vote. All 

books and records of the corporation may be inspected by any member 

entitled to vote, or his agent or attorney, for any proper purpose, at 

any reasonable time. 

AUDIT OF FINANCIAL TRANSACTIONS 

SEC. 14. (a) The accounts of the corporation shall be audited an-

nually in accordance with generally accepted auditing standards by 

independent certified public accountants or independent licensed pub-

lic accountants, certified or licensed by a regulatory authority of a 

State or other political subdivision of the United States. The audit 

shall be conducted at the place or places where the accounts of the 

corporation are normally kept. All books, accounts, financial records, 

reports, files, and all other papers, things, or property belonging to 

or in use by the corporation and necessary to facilitate the audit shall 

be made available to the person or persons conducting the audit; and 

full facilities for verifying transactions with the balances or securities 

held by depositories, fiscal agents, and custodians shall be afforded to 

such person or persons. 

(b) A report of such audit shall be made by the corporation to 

the Congress not later than six months following the close of the fiscal 

year for which the audit is made. The report shall set forth the 

scope of the audit and include such statements, together with the 

independent auditor's opinion of those statements, as are necessary 

to present fairly the corporation's assets and liabilities, surplus, or 

deficit, with an analysis of the changes therein during the year, sup- 
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plemented in reasonable detail by a statement of the corporation's 

income and expenses during the year including (1) the results of 

any trading, manufacturing, publishing, or other commercial-type 

endeavor carried on by the corporation, and (2) a schedule of all 

contracts requiring payments in excess of $10,000 and any payments 

of compensation, salaries, or fees at a rate in excess of $10,000 per 

annum. The report shall not be printed as a public document. 

USE OF ASSETS ON DISSOLUTION OR LIQUIDATION 

SEC. 15. Upon final dissolution or liquidation of the corporation, 

and after discharge or satisfaction of all outstanding obligations and 

liabilities, the remaining assets of the corporation may be distributed 

in accordance with the determination of the board of directors of the 

corporation and in compliance with the bylaws of the corporation 

and all Federal and State laws applicable thereto. Such distribu- 

tion shall be consistent with the purposes of the corporation. 

ACQUISITION OF ASSETS AND LIABILITIES OF THE EXISTING ASSOCIATION 

SEC. 16. The corporation may and shall acquire all of the assets 

of the existing unincorporated organization known as the National 

Committee on Radiation Protection and Measurements, subject to 

any liabilities and obligations of the said organization. 

RESERVATION OF RIGHT TO AMEND OR REPEAL CHARTER 

SEC. 17. The right to alter, amend, or repeal this Act is hereby 

expressly reserved. 

Approved July 14, 1964. 

LEGISLATIVE H[STORY:

HOUSE REPORT No. 1252 (Comm. on the Judiciary). 
SENATE REPORT No. 1155 (Comm. on the Judiciary). 
CONGRESSIONAL RECORD, Vol. 110 (1964): 

Apr. 6: Passed House. 
July 2: Passed Senate. 
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Appendix B:
Complete List of Publications

No. Title and Year of Publication

NCRP Reports
158 Uncertainties in the Measurement and Dosimetry of External Radiation (2007)

157 Radiation Protection in Educational Institutions (2007)

156 Development of a Biokinetic Model for Radionuclide-Contaminated Wounds and Procedures 
for their Assessment, Dosimetry and Treatment (2006)

155 Management of Radionuclide Therapy Patients (2006)

154 Cesium-137 in the Environment: Radioecology and Approaches to Assessment and 
Management (2006)

153 Information Needed to Make Radiation Protection Recommendations for Space Missions 
Beyond Low-Earth Orbit (2006)

152 Performance Assessment of Near-Surface Facilities for Disposal of Low-Level Radioactive 
Waste (2005)

151 Structural Shielding Design and Evaluation for Megavoltage X- and Gamma-Ray 
Radiotherapy Facilities (2005)

150 Extrapolation of Radiation-Induced Cancer Risks from Nonhuman Experimental Systems to 
Humans (2005)

149  A Guide to Mammography and Other Breast Imaging Procedures (2004)

148 Radiation Protection in Veterinary Medicine (2004)

147 Structural Shielding Design for Medical X-Ray Imaging Facilities (2004)

146 Approaches to Risk Management in Remediation of Radioactively Contaminated Sites 
(2004)

145 Radiation Protection in Dentistry (2003)

144 Radiation Protection for Particle Accelerator Facilities (2003)

143 Management Techniques for Laboratories and Other Small Institutional Generators to 
Minimize Off-Site Disposal of Low-Level Radioactive Waste (2003)

142 Operational Radiation Safety Program for Astronauts in Low-Earth Orbit: A Basic 
Framework (2002)
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141 Managing Potentially Radioactive Scrap Metal (2002)

140 Exposure Criteria for Medical Diagnostic Ultrasound: II. Criteria Based on All Known 
Mechanisms (2002)

139 Risk-Based Classification of Radioactive and Hazardous Chemical Wastes (2002)

138 Management of Terrorist Events Involving Radioactive Material (2001)

137 Fluence-Based and Microdosimetric Event-Based Methods for Radiation Protection in Space 
(2001)

136 Evaluation of the Linear-Nonthreshold Dose-Response Model for Ionizing Radiation (2001)

135 Liver Cancer Risk from Internally-Deposited Radionuclides (2001)

134 Operational Radiation Safety Training (2000)

133 Radiation Protection for Procedures Performed Outside the Radiology Department (2000)

132 Radiation Protection Guidance for Activities in Low-Earth Orbit (2000)

131 Scientific Basis for Evaluating the Risks to Populations from Space Applications of 
Plutonium (2001)

130 Biological Effects and Exposure Limits for “Hot Particles” (1999)

129 Recommended Screening Limits for Contaminated Surface Soil and Review of Factors 
Relevant to Site-Specific Studies (1999)

128 Radionuclide Exposure of the Embryo/Fetus (1998)

127 Operational Radiation Safety Program (1998)

126 Uncertainties in Fatal Cancer Risk Estimates Used in Radiation Protection (1997)

125 Deposition, Retention and Dosimetry of Inhaled Radioactive Substances (1997)

124 Sources and Magnitude of Occupational and Public Exposures from Nuclear Medicine 
Procedures (1996)

123 Screening Models for Releases of Radionuclides to Atmosphere, Surface Water, and Ground 
(1996)

122 Use of Personal Monitors to Estimate Effective Dose Equivalent and Effective Dose to 
Workers for External Exposure to Low-LET Radiation (1995)

121 Principles and Application of Collective Dose in Radiation Protection (1995)

120 Dose Control at Nuclear Power Plants (1994)

119 A Practical Guide to the Determination of Human Exposure to Radiofrequency Fields (1993)

118 Radiation Protection in the Mineral Extraction Industry (1993)

117 Research Needs for Radiation Protection (1993)

116 Limitation of Exposure to Ionizing Radiation (1993)

No. Title and Year of Publication



Strategic Program Plan

NATIONAL COUNCIL ON RADIATION PROTECTION AND MEASUREMENTS

PRCN

47

115 Risk Estimates for Radiation Protection (1993)

114 Maintaining Radiation Protection Records (1992)

113 Exposure Criteria for Medical Diagnostic Ultrasound: I. Criteria Based on Thermal 
Mechanisms (1992)

112 Calibration of Survey Instruments Used in Radiation Protection for the Assessment of 
Ionizing Radiation Fields and Radioactive Surface Contamination (1991)

111 Developing Radiation Emergency Plans for Academic, Medical and Industrial Facilities 
(1991)

110 Some Aspects of Strontium Radiobiology (1991)

109 Effects of Ionizing Radiation on Aquatic Organisms (1991)

108 Conceptual Basis for Calculations of Absorbed-Dose Distributions (1991)

107 Implementation of the Principle of As Low As Reasonably Achievable (ALARA) for 
Medical and Dental Personnel (1990)

106 Limit for Exposure to “Hot Particles” on the Skin (1990)

105 Radiation Protection for Medical and Allied Health Personnel (1989)

104 The Relative Biological Effectiveness of Radiations of Different Quality (1990)

103 Control of Radon in Houses (1989)

102 Medical X-Ray, Electron Beam and Gamma-Ray Protection for Energies up to 50 MeV 
(Equipment Design, Performance and Use) (1989)

101 Exposure of the U.S. Population from Occupational Radiation (1989)

100 Exposure of the U.S. Population from Diagnostic Medical Radiation (1989)

99 Quality Assurance for Diagnostic Imaging (1988)

98 Guidance on Radiation Received in Space Activities (1989)

97 Measurement of Radon and Radon Daughters in Air (1988)

96 Comparative Carcinogenicity of Ionizing Radiation and Chemicals (1989)

95 Radiation Exposure of the U.S. Population from Consumer Products and Miscellaneous 
Sources (1987)

94 Exposure of the Population in the United States and Canada from Natural Background 
Radiation (1987)

93 Ionizing Radiation Exposure of the Population of the United States (1987)

92 Public Radiation Exposure from Nuclear Power Generation in the United States (1987)

91 Recommendations on Limits for Exposure to Ionizing Radiation (1987)

90 Neptunium: Radiation Protection Guidelines (1988)

No. Title and Year of Publication
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89 Genetic Effects from Internally Deposited Radionuclides (1987)

88 Radiation Alarms and Access Control Systems (1986)

87 Use of Bioassay Procedures for Assessment of Internal Radionuclide Deposition (1987)

86 Biological Effects and Exposure Criteria for Radiofrequency Electromagnetic Fields (1986)

85 Mammography—A User’s Guide (1986)

84 General Concepts for the Dosimetry of Internally Deposited Radionuclides (1985)

83 The Experimental Basis for Absorbed-Dose Calculations in Medical Uses of Radionuclides 
(1985)

82 SI Units in Radiation Protection and Measurements (1985)

81 Carbon-14 in the Environment (1985)

80 Induction of Thyroid Cancer by Ionizing Radiation (1985)

79 Neutron Contamination from Medical Electron Accelerators (1984)

78 Evaluation of Occupational and Environmental Exposures to Radon and Radon Daughters in 
the United States (1984)

77 Exposures from the Uranium Series with Emphasis on Radon and Its Daughters (1984)

76 Radiological Assessment: Predicting the Transport, Bioaccumulation, and Uptake by Man of 
Radionuclides Released to the Environment (1984)

75 Iodine-129: Evaluation of Release from Nuclear Power Generation (1983)

74 Biological Effects of Ultrasound: Mechanisms and Clinical Implications (1983)

73 Protection in Nuclear Medicine and Ultrasound Diagnostic Procedures in Children (1983)

72 Radiation Protection and Measurement for Low-Voltage Neutron Generators (1983)

71 Operational Radiation Safety—Training (1983)

70 Nuclear Medicine—Factors Influencing the Choice and Use of Radionuclides in Diagnosis 
and Therapy (1982)

69 Dosimetry of X-Ray and Gamma-Ray Beams for Radiation Therapy in the Energy Range 
10 keV to 50 MeV (1981)

68 Radiation Protection in Pediatric Radiology (1981)

67 Radiofrequency Electromagnetic Fields—Properties, Quantities and Units, Biophysical 
Interaction and Measurements (1981)

66 Mammography (1980)

65 Management of Persons Accidentally Contaminated with Radionuclides (1980)

64 Influence of Dose and Its Distribution in Time on Dose-Response Relationships for Low-
LET Radiations (1980)

No. Title and Year of Publication
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63 Tritium and Other Radionuclide Labeled Organic Compounds Incorporated in Genetic 
Material (1979)

62 Tritium in the Environment (1979)

61 Radiation Safety Training Criteria for Industrial Radiography (1978)

60 Physical, Chemical and Biological Properties of Radiocerium Relevant to Radiation 
Protection Guidelines (1979)

59 Operational Radiation Safety Program (1979)

58 A Handbook of Radioactivity Measurements Procedures (1978)

57 Instrumentation and Monitoring Methods for Radiation Protection (1978)

56 Radiation Exposure from Consumer Products and Miscellaneous Sources (1977)

55 Protection of the Thyroid Gland in the Event of Releases of Radioiodine (1977)

54 Medical Radiation Exposure of Pregnant and Potentially Pregnant Women (1977)

53 Review of NCRP Radiation Dose Limit for Embryo and Fetus in Occupationally Exposed 
Women (1977)

52 Cesium-137 from the Environment to Man: Metabolism and Dose (1977)

51 Radiation Protection Design Guidelines for 0.1-100 MeV Particle Accelerator Facilities 
(1977)

50 Environmental Radiation Measurements (1976)

49 Structural Shielding Design and Evaluation for Medical Use of X Rays and Gamma Rays of 
Energies up to 10 MeV (1976)

48 Radiation Protection for Medical and Allied Health Personnel (1976)

47 Tritium Measurement Techniques (1976)

46 Alpha-Emitting Particles in Lungs (1975)

45 Natural Background Radiation in the United States (1975)

44 Krypton-85 in the Atmosphere—Accumulation, Biological Significance, and Control 
Technology (1975)

43 Review of the Current State of Radiation Protection Philosophy (1975)

42 Radiological Factors Affecting Decision-Making in a Nuclear Attack (1974)

41 Specification of Gamma-Ray Brachytherapy Sources (1974)

40 Protection Against Radiation from Brachytherapy Sources (1972)

39 Basic Radiation Protection Criteria (1971)

38 Protection Against Neutron Radiation (1971)

No. Title and Year of Publication
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37 Precautions in the Management of Patients Who Have Received Therapeutic Amounts of 
Radionuclides (1970)

36 Radiation Protection in Veterinary Medicine (1970)

35 Dental X-Ray Protection (1970)

34 Medical X-Ray and Gamma-Ray Protection for Energies up to 10 MeV—Structural 
Shielding Design and Evaluation (1970)

33 Medical X-Ray and Gamma-Ray Protection for Energies up to 10 MeV—Equipment Design 
and Use (1968)

32 Radiation Protection in Educational Institutions (1966)

31 Shielding for High Energy Electron Accelerator Installations (1964)

30 Safe Handling of Radioactive Materials (1964)

29 Exposure to Radiation in an Emergency

28 A Manual of Radioactivity Procedures (1961)

27 Stopping Powers for Use with Cavity Chambers (1961)

26 Medical X-Ray Protection up to Three Million Volts (1961)

25 Measurement of Absorbed Dose of Neutrons and Mixtures of Neutrons and Gamma Rays 
(1961)

24 Protection Against Radiations from Sealed Gamma Sources (1960)

23 Measurement of Neutron Flux and Spectra for Physical and Biological Applications (1960)

22 Maximum Permissible Body Burdens and Maximum Permissible Concentrations of 
Radionuclides in Air and in Water for Occupational Exposure (1959)

21 Safe Handling of Bodies Containing Radioactive Isotopes (1958)

20 Protection Against Neutron Radiation up to 30 Million Electron Volts (1957)

19 Regulation of Radiation Exposure by Legislative Means (1955)

18 X-Ray Protection (1955)

17 Permissible Dose from External Sources of Ionizing Radiation (1954)

16 Radioactive Waste Disposal in the Ocean (1954)

15 Safe Handling of Cadavers Containing Radioactive Isotopes (1953)

14 Protection Against Betatron-Synchrotron Radiations up to 100 Million Electron Volts (1954)

13 Protection Against Radiation from Radium, Cobalt-60 and Cesium-137 (1954)

12 Recommendations for the Disposal of Carbon-14 Wastes (1953)

11 Maximum Permissible Amounts of Radioisotopes in the Human Body and Maximum 
Permissible Concentrations in Air and Water (1953)

No. Title and Year of Publication
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10 Radiological Monitoring Methods and Instruments (1952)

9 Recommendations for Waste Disposal of Phosphorus-32 and Iodine-131 for Medical Users 
(1951)

8 Control and Removal of Radioactive Contamination in Laboratories (1951)

7 Safe Handling of Radioactive Isotopes (1949)

6 Medical X-Ray Protection up to Two Million Volts (1949)

5 Safe Handling of Radioactive Luminous Compounds (1941)

4 Radium Protection (1938)

3 X-Ray Protection (1936)

2 Radium Protection (1934)

1 X-Ray Protection (1931)

Lauriston S. Taylor Lectures
30 Fifty Years of Scientific Investigation: The Importance of Scholarship and the Influence of 

Politics and Controversy, Robert L. Brent (2006). Health Phys. 93, 348–379 (2007)

29 Nontargeted Effects of Radiation: Implications for Low-Dose Exposures, John B. Little 
(2005). Health Phys. 91, 416–426 (2006)

28 Radiation Protection in the Aftermath of a Terrorist Attack Involving Exposure to Ionizing 
Radiation, Abel J. Gonzalez (2004). Health Phys. 89, 418-446 (2005)

27 The Evolution of Radiation Protection–From Erythema to Genetic Risks of Cancer ? Charles 
B. Meinhold (2003). Health Phys. 87, 240–248

26 Developing Mechanistic Data for Incorporation into Cancer and Genetic Risk Assessments: 
Old Problems and New Approaches, R. Julian Preston (2002). Health Phys. 85, 4–12

25 Assuring the Safety of Medical Diagnostic Ultrasound, Wesley L. Nyborg (2001). Health 
Phys. 82, 578–587

24 Administered Radioactivity: Unde Venimus Quoque Imus, S. James Adelstein (2000). Health 
Phys. 80, 317–324

23 Back to Background: Natural Radiation and Radioactivity Exposed, by Naomi H. Harley 
(1999). Health Phys. 79, 121–128

22 From Chimney Sweeps to Astronauts: Cancer Risks in the Work Place, by Eric J. Hall (1998). 
Health Phys. 75, 357–366

21 Radionuclides in the Body: Meeting the Challenge, by William J. Bair (1997). Health Phys. 
73, 423–432
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20 70 Years of Radiation Genetics: Fruit Flies, Mice and Humans, by Seymour Abrahamson 
(1996). Health Phys. 71, 624–633

19 Certainty and Uncertainty in Radiation Research, by Albrecht M. Kellerer (1995). Health 
Phys. 69, 446–453

18 Mice, Myths and Men, by R.J. Michael Fry (1995)

17 Science, Radiation Protection and the NCRP, by Warren K. Sinclair (1993)

16 Dose and Risk in Diagnostic Radiology: How Big? How Little?, by Edward W. Webster 
(1992)

15 When is a Dose Not a Dose?, by Victor P. Bond (1992)

14 Radiation Protection and the Internal Emitter Saga, by J. Newell Stannard (1990)

13 Radiobiology and Radiation Protection: The Past Century and Prospects for the Future, by 
Arthur C. Upton (1989)

12 How Safe is Safe Enough?, by Bo Lindell (1988)

11 How to Be Quantitative about Radiation Risk Estimates, by Seymour Jablon (1988)

10 Biological Effects of Non-Ionizing Radiations: Cellular Properties and Interactions, by 
Herman P. Schwan (1987)

9 Truth (and Beauty) in Radiation Measurement, by John H. Harley (1985)

8 Limitation and Assessment in Radiation Protection, by Harald H. Rossi (1984)

7 The Human Environment—Past, Present and Future, by Merril Eisenbud (1983)

6 Ethics, Trade-Offs and Medical Radiation, by Eugene L. Saenger (1982)

5 How Well Can We Assess Genetic Risk? Not Very, by James F. Crow (1981)

4 From “Quantity of Radiation” and “Dose” to “Exposure” and “Absorbed Dose”—
An Historical Review, by Harold O. Wyckoff (1980)

3 Radiation Protection—Concepts and Trade Offs, by Hymer L. Friedell (1979)

2 Why be Quantitative about Radiation Risk Estimates? by Sir Edward E. Pochin

1 The Squares of the Natural Numbers in Radiation Protection, by Herbert M. Parker (1977)

NCRP Annual Meeting Proceedings
28 Chernobyl at Twenty, Proceedings of the Forty-Second Annual Meeting held on April 3–4, 

2006. Health Phys.93, 345–595 (2007)

27 Managing the Disposition of Low-Activity Radioactive Materials, Proceedings of the Forty-
First Annual Meeting held March 30–31, 2005. Health Phys. 91, 413–536 (2006)
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26 Advances in Consequence Management for Radiological Terrorism Events, Proceedings of 
the Fortieth Annual Meeting held April 14-15, 2004. Health Phys. 89(5), 415–588 (2005)

25 Radiation Protection at the Beginning of the 21st Century—A Look Forward, Proceedings 
of the Thirty-Ninth Annual Meeting held April 9-10, 2004. Published in Health Phys. 87(3), 
249–318 (2004)

24 Where the New Biology Meets Epidemiology: Impact on Radiation Risk Estimates, 
Proceedings of the Thirty-eighth Annual Meeting held April 10-11, 2002. Health Phys. 85, 
1–108 (2003)

23 Fallout from Atmospheric Nuclear Tests—Impact on Science and Society, Proceedings of the 
Thirty-seventh Annual Meeting held April 4-5, 2001. Health Phys. 82, 573–748 (2002)

22 Ionizing Radiation Science and Protection in the 21st Century, Proceedings of the Thirty-
sixth Annual Meeting held April 5-6, 2000, Health Phys. 80, 317-402 (2001)

21 Radiation Protection in Medicine: Contemporary Issues, Proceedings of the Thirty-fifth 
Annual Meeting held April 7-8, 1999 (1999)

20 Cosmic Radiation Exposure of Airline Crews, Passengers and Astronauts, Proceedings of the 
Thirty-fourth Annual Meeting held on April 1-2, 1998, Health Phys. 79, 466–613 (2000)

19 The Effects of Pre- and Postconception Exposure to Radiation, Proceedings of the Thirty-
third Annual Meeting held on April 2-3, 1997, Teratology 59, 181–317 (1999)

18 Implications of New Data on Radiation Cancer Risk, Proceedings of the Thirty-second 
Annual Meeting held April 3-4, 1996 (1997)

17 Environmental Dose Reconstruction and Risk Implications, Proceedings of the Thirty-first 
Annual Meeting held April 12-13, 1995 (1996)

16 Extremely-Low-Frequency Electromagnetic Fields: Issues in Biological Effects and Public 
Health, Proceedings of the Thirtieth Annual Meeting held on April 6-7, 1994 [not published]

15 Radiation Science and Societal Decision Making, Proceedings of the Twenty-Ninth Annual 
Meeting held April 7-8, 1993 (1994)

14 Radiation Protection in Medicine, Proceedings of the Twenty-Eighth Annual Meeting held 
April 1-2, 1992 (1993)

13 Genes, Cancer and Radiation Protection, Proceedings of the Twenty-Seventh Annual Meeting 
held April 3-4, 1991 (1992)

12 Health and Ecological Implications of Radioactively Contaminated Environments, 
Proceedings of the Twenty-Sixth Annual Meeting held April 4-5, 1990 (1991)

11 Radiation Protection Today—The NCRP at Sixty Years, Proceedings of the Twenty-Fifth 
Annual Meeting held April 4-5, 1990 (1990)

10 Radon, Proceedings of the Twenty-Fourth Annual Meeting held March 30-31, 1988 (1989)
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9 New Dosimetry at Hiroshima and Nagasaki and Its Implications for Risk Estimates, 
Proceedings of the Twenty-Third Annual Meeting held April 8-9, 1987 (1989)

8 Nonionizing Electromagnetic Radiations and Ultrasound, Proceedings of the Twenty-Second 
Annual Meeting held April 2-3, 1986 (1988)

7 Radioactive Waste, Proceedings of the Twenty-First Annual Meeting held April 3-4, 1985 
(1986)

6 Some Issues Important in Developing Basic Radiation Protection Recommendations, 
Proceedings of the Twentieth Annual Meeting held April 4-5, 1984 (1985)

5 Environmental Radioactivity, Proceedings of the Nineteenth Annual Meeting held April 6-7, 
1983 (1984)

4 Radiation Protection and New Medical Diagnostic Approaches, Proceedings of the 
Eighteenth Annual Meeting held April 6-7, 1982 (1983)

3 Critical Issues in Setting Radiation Dose Limits, Proceedings of the Seventeenth Annual 
Meeting held April 8-9, 1981 (1982)

2 Quantitative Risk in Standards Setting, Proceedings of the Sixteenth Annual Meeting held 
April 2-3, 1980 (1981)

1 Perceptions of Risk, Proceedings of the Fifteenth Annual Meeting held March 14-15, 1979 
(1980)

NCRP Commentaries
20 Radiation Protection and Measurement Issues Related to Cargo Scanning with Accelerator-

Produced High-Energy X Rays (2007)

19 Key Elements of Preparing Emergency Responders for Nuclear and Radiological Terrorism 
(2005)

18 Biological Effects of Modulated Radiofrequency Fields (2003)

17 Pulsed Fast Neutron Analysis System Used in Security Surveillance (2003)

16 Screening of Humans for Security Purposes Using Ionizing Radiation Scanning Systems 
(2003)

15 Evaluating the Reliability of Biokinetic and Dosimetric Models and Parameters Used to 
Assess Individual Doses for Risk Assessment Purposes (1998)

14 A Guide for Uncertainty Analysis in Dose and Risk Assessments Related to Environmental 
Contamination (1996)

13 An Introduction to Efficacy in Diagnostic Radiology and Nuclear Medicine (Justification of 
Medical Radiation Exposure) (1995)

12 Radiation Exposure and High-Altitude Flight (1995)
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11 Dose Limits for Individuals Who Receive Exposure from Radionuclide Therapy Patients 
(1995)

10 Advising the Public about Radiation Emergencies: A Document for Public Comment (1994)

9 Considerations Regarding the Unintended Radiation Exposure of the Embryo, Fetus or 
Nursing Child (1994)

8 Uncertainty in NCRP Screening Models Relating to Atmospheric Transport, Deposition and 
Uptake by Humans (1993)

7 Misadministration of Radioactive Material in Medicine—Scientific Background (1991)

6 Radon Exposure of the U.S. Population—Status of the Problem (1991)

5 Review of the Publication, “Living Without Landfills” (1989)

4 Guidelines for the Release of Waste Water from Nuclear Facilities with Special Reference to 
the Public Health Significance of the Proposed Release of Treated Waste Waters at Three 
Mile Island (1987)

3 Screening Techniques for Determining Compliance with Environmental Standards—
Releases of Radionuclides to the Atmosphere (1986)

2 Preliminary Evaluation of Criteria for the Disposal of Transuranic Contaminated Waste 
(1982)

1 Krypton-85 in the Atmosphere—with Specific Reference to the Public Health Significance of 
the Proposed Controlled Release at Three Mile Island (1980)

NCRP Symposia Proceedings
5 Computed Tomography: Patient Dose, held on November 6-7, 2002 (2003)

4 21st Century Biodosimetry: Quantifying the Past and Predicting the Future, Proceedings 
of a Symposium held on February 22, 2001 (2001)

3 Acceptability of Risk from Radiation—Application to Human Space Flight, Proceedings of a 
Symposium held May 29, 1996 (1997)

2 Radioactive and Mixed Waste—Risk as a Basis for Waste Classification, Proceedings of 
a Symposium held November 9, 1994 (1995)

1 The Control of Exposure of the Public to Ionizing Radiation in the Event of Accident or 
Attack, Proceedings of a Symposium held April 27-28, 1981 (1982)

NCRP Statements
10 Recent Applications of the NCRP Public Dose Limit Recommendation for Ionizing 

Radiation (2004) 
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9 Extension of the Skin Dose Limit for Hot Particles to Other External Sources of Skin 
Irradiation (2001)

8 The Application of ALARA for Occupational Exposures (1999)

7 The Probability That a Particular Malignancy May Have Been Caused by a Specified 
Irradiation (1992)

6 Control of Air Emissions of Radionuclides (1984)

5 NCRP Statement on Dose Limit for Neutrons (1980)

4 Specification of Units of Natural Uranium and Natural Thorium, Statement of the National 
Council on Radiation Protection and Measurements (1973)

3 X-Ray Protection Standards for Home Television Receivers, Interim Statement of the 
National Council on Radiation Protection and Measurements (1968) 

2 “Statements on Maximum Permissible Dose from Television Receivers and Maximum 
Permissible Dose to the Skin of the Whole Body,” Am. J. Roentgenol., Radium Ther. and 
Nucl. Med. 84, 152 (1960) and Radiology 75, 122 (1960)

1 “Blood Counts, Statement of the National Committee on Radiation Protection,” Radiology 
63, 428 (1954) 

Miscellanenous Publications
Residential Radon Exposure and Lung Cancer Risk: Commentary on Cohen’s County-Based 
Study, Health Phys. 87, 647-655 (2004)

Presidential Report on Radiation Protection Advice: Screening of Humans for Security 
Purposes Using Ionizing Radiation Scanning Systems (2003)

Presidential Report on Radiation Protection Advice for the Pulsed Fast Neutron System 
Used in Security Surveillance: Part III. Methods for the Determination of Effective Dose to 
Inadvertently Exposed Individuals (2003)

Presidential Report on Radiation Protection Advice for the Pulsed Fast Neutron System Used 
in Security Surveillance: Part II. The ALARA Principle and Related Issues (2003)

Letter Report on Wireless Telecommunications Radiofrequency Safety Issues for Building 
Owners and Managers (2002)

Letter Report on Radiation Protection Advice for Pulsed Fast Neutron Analysis System 
Used in Security Surveillance (2002)
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Appendix C:
Active Committees

PAC 1 Basic Criteria, Epidemiology, Radiobiology, and Risk 
Scientific Committee 1-8 Risk to the Thyroid from Ionizing Radiation
Scientific Committee 1-13 Impact of Individual Susceptibility and Previous Radiation 

Exposure on Radiation Risk for Astronauts
Scientific Committee 1-15 Radiation Protection and Science Goals for Short-Term Lunar 

Missions
Scientific Committee 1-17 Second Cancers and Cardiopulmonary Effects After 

Radiotherapy
Scientific Committee 85 Risk of Lung Cancer from Radon

PAC 2 Operational Radiational Safety
Scientific Committee 2-2 Key Decision Points and Information Needed by Decision 

Makers in the Aftermath of a Nuclear or Radiological Terrorism 
Incident

Scientific Committee 2-3 Radiation Safety Issues for Image-Guided Interventional 
Medical Procedures

Scientific Committee 2-4 Self-Assessment of Radiation Safety Programs

PAC 3 Nuclear and Radiological Security and Safety

PAC 4 Radiation Protection in Medicine
Scientific Committee 4-1 Management of Persons Contaminated with Radionuclides
Scientific Committee 4-2 Population Monitoring and Decontamination Following a 

Nuclear or Radiological Incident

PAC 5 Environmental Radiation and Radioactive Waste 
Issues

Scientific Committee 64-22 Design of Effective Effluent and Environmental Monitoring 
Programs



Strategic Program Plan

NATIONAL COUNCIL ON RADIATION PROTECTION AND MEASUREMENTS

PRCN

58

PAC 6 Radiation Measurements and Dosimetry
Scientific Committee 6-2 Radiation Exposure of the U.S. Population
Scientific Committee 6-3 Uncertainties in Internal Radiation Dosimetry
Scientific Committee 6-4 Fundamental Principles of Dose Reconstruction
Scientific Committee 6-6 Skin Doses from Dermal Contamination
Scientific Committee 6-7 Evaluation of Inhalation Doses in Scenarios Involving 

Resuspension by Nuclear Detonations at the Nevada Test Site
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Appendix D:
Staff & Technical Consultants

Thomas S. Tenforde President
David A. Schauer Executive Director

Isaf Al-Nabulsi VBDR Program Administrator
Laura J. Atwell Office Manager / ICRU Assistant Executive Secretary
Patricia H. Barnhill Text Processor
R. Thomas Bell Technical Staff Consultant
James F. Berg Accounting Consultant
Bruce B. Boecker Technical Staff Consultant
Joel E. Gray Technical Staff Consultant
Michael P. Grissom Technical Staff Consultant
Kenneth L. Groves Technical Staff Consultant
Luvenia J. Hawkins Secretarial Assistant
Joel O. Lubenau Technical Staff Consultant
Constantine J. Maletskos Technical Staff Consultant
Morton W. Miller Technical Staff Consultant
Cindy L. O’Brien Managing Editor
Beverly A. Ottman Receptionist / Text Processor / ISR Support Staff
Harold T. Peterson Technical Staff Consultant
Marvin Rosenstein Technical Staff Consultant
Carlotta M. Teague Publications Manager
Melanie H. Todd VBDR Senior Administrative Assistant
Elaine Vaughn Technical Staff Consultant
Bonnie G. Walker Assistant Managing Editor
E. Ivan White Technical Staff Consultant
Jean York Technical Staff Consultant
Myrna A. Young Financial Records Manager


	Cover
	Contents
	Introduction
	History & Mission
	Vision
	Goals
	Critical Issues & Strategic Program Plan
	Implementation of Strategic Program Plans Over the Coming Triennium
	Program Area Committee 1: Basic Criteria, Epidemiology, Radiobiology, and Risk
	Program Area Committee 2: Operational Radiation Safety
	Program Area Committee 3: Nuclear and Radiological Security and Safety
	Program Area Committee 4: Radiation Protection in Medicine
	Program Area Committee 5: Environmental Radiation and Radioactive Waste Issues
	Program Area Committee 6: Dosimetry and Measurements
	Advisory Panel on Public Policy
	Advisory Panel on Nonionizing Radiation

	Summary of Prospective Contributions to Radiation Safety, Health Protection, and Measurement Technology
	Operational Goals & Objectives
	Appendix A: Public Law 88-376
	Appendix B: Complete List of Publications
	Appendix C: Active Committees
	Appendix D: Staff & Technical Consultants


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




