
I

DOE/ER/60951--I

DE91 001994

FOGRESS THEPn !DD1 : CH .z1990 :october 199o

PUBLISHED WORKS

Two NCRP reports and two Annual Meeting Proceedings have been

published since the last progress report. NCRP Report No. 105,

Radiation Protection for Medical and Allied Health Personnel, is a

complete rewrite and updating of NCRP Report No. 48 with the same

title, which it supersedes. The new document is intended to meet

the needs generated by the many changes in medical practice and

procedures that have occurred since the publication of Report 48.

The report provides information about radiation, its effects on

humans, protection against radiation, and regulatory control

requirements and is aimed , primarily, at individuals who have

limited expertise in radiation protection terminology and

principles. The first seven sections of the report provide, for

all readers, general information on radiation and its uses in

medicine. A subsequent sec'cion provides pertinent job related

information for personnel involved with radiation sources, with

each subsection addressing individuals in a particular job

category. Included are subsections for administrators, animal care

personnel, clinical/research laboratory personnel, diagnostic x-ray

technologists, escort personnel, housekeeping personnel,

maintenance and engineering personnel, inhouse fire crews, nuclear

medicine technologists, nursing personnel, pathologists/morticians,

physicians (non radiation specialists) , radiation therapy

1



4

technologists, security personnel, shipping and receiving personnel

and ultrasonographers. Treated in appendices are emergency

procedures , _pecial considerations for patients containing sealed

or unsealed therapy sources, definitions, and sources of •

nonionizing radiation in medical facilities.

NCRP Report No. 106, Limit for Exposure to "Hot Particles" on

the Skin, addresses the relatively recently identified potential

for a limited number of workers in the nuclear industrh, to come in

contact with microscopic particles that contain beta emitting

radionuclides, the so called "hot particles." Deposition of one of

these particles on the skin raises some %_.nique problems of

potential biological effects and exposure limits. The report

treats these, assessing first the biological effects of irradiation

of the skin and, subsequently, evaluating radiobiological

experiments with hot particles. Detarministic effects (ulceraticn)

are found to be limiting rather than stochastic effects (risk of

induced cancer). An exposure limit is derived in terms of the

number of beta particles emitted from radionuclides in contact with

the skin.

Proceedings No. 10, Radon, constitutes the proceeding_ of the

Twenty-fourth Annual Meeting of the NCRP held March 30-31, 1988.

The doc_. ant makes available material presented at the various

scientific sessions of the meeting including those on Miner

Epidemiology, Risk Models, Animal Studies, Sources and
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Measurements, and Federal and State Radon Programs. The

Proceedings also include reports on the work of four scientific

committees: Scientific Committee I on Basic Radiation Protection

Criteria: Scientific committee 44 on Radiation Associated With I

Medical Examinations; Scientific Committee 80 on Radiation Biology

of the Skin and Scientific Committee 80-I on Hot Particles on the

Skin. Included in the Proceedings is the Twelfth Lauriston S.

Taylor Lecture, "How Safe is Safe Enough?" by Bo Lindell.

NCRP Proceedings No. ii, Radiation Protection Today -- The

NCRP at Sixty Years, constitutes the proceedings of the Twenty-

Fifth Annual Meeting of the NCRP held on April 5-6, 1989. The

document makes available the presentations made at the meeting

which celebrated the 60rh anniversary of the founding of the NCRP's

predecessor organization and the 2Sth annivezsary of the granting

of the congressional charter which established the NCRP in its

present form. In recognition of the celebratory character of the

occasion, the papers presented survey the history, the current

status and the future prospects of radiation protection and

measurement in the United _tates. The major sessions of the

meeting included those on

Historical Perspective

Scientific Basis

Perception

Radiation Protection Experience

Nonionlzing Radiation



Measurement and Dosimetry

Regulation of Ionizing and Nonionizing Radiation

and Implications for the Future

!

REPORTS IN PRESS

In press are NCRP Report No. 104 and Taylor Lecture No. 14.

NCRP Report No. 104, Influence of Radiation Quality (LET) on

Relative Biological Effectiveness, constitutes an extensive

evaluation of the literature on relative biological effectiveness

(RBE) as a function of radiation quality for a wide spectrum of

biological end points in a variety of species and experimental

systems. The geal is the identification of patterns that would

bear on the selection of RBE values for use as the main factor

required to establish values of the quality factor, k_phasized are

studies done at small absorbed doses or using larger absorbed doses

delivered at low rates to ensure relevance to the dose and time

pattern of exposure pertinent to radiation protection. The report

does not attempt to define values of quality factor but rather to

provide the basis for such definition, namely the experimentally

determined values of RBE. Surveyed are cytogenetic effects in

plant, animal and human cells, transformation and mutation in

mammalian cells in vitro, hereditary effects, including dominant



' lethal mutations, chromosome aberrations, reciprocal translocations

induced in spermatogonia, mammalian germ cell mutagenesis,

nonmammalian germ cell studies, experimental carcinogenesis,

internal emitters, and life shortening in mice. The report •

emphasizes that, for essentially all end points examined in

eukaryotic systems, RBE values appear to increase as the dose

decreases and as the dose rate decreases. The report also poi_ts

out that in a wid£ variety of systems, the RBE value of fast

(fission) neutrons with low doses and dose rates appears to be of

the order of 20 or more, similar to that for alpha particles.

Taylor Lecture No. 14, Radiation Protection and the Internal

Emitter Saga was presented at the Council's 1990 Annual Meeting by

J. Newell Stannard. In the Lecture, Dr. Stannard traces the story

of the study of the behavior and effects of radionuclides in the

environment and in living beings, with emphasis on research
!

aspects. Dr. Stannard stresses that a significant portion of

research with internally deposited radionuclides has been oriented

toward the development of exposure limits. He outlines the

development of standards as such and also treats the utilization of

the resulting data in the construction of needed models. In

assessing the development of standards, Dr. Stannard highlights

what he denominates as the direct approach focused on utilizing

actual effects data for humans, citing the limit for radium-226 as

a classic case. He also describes the work that was involved in

the indirect approach, utilizing effects information from animal
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' experiments to relate the effectiveness of the radionuclide in

question to that of radium-226. Dr. Stannard also calls attention

to the computational approach utilizing the computation of the

radiation dose, first to the target or "critical" organ and then to •

all tissues and organs contributing significantly to the risk, and

setting a limit on that dose on the basis of effects information

derived from exposure of man to external radiation sources. In the

area of models and modeling, Dr. Stannard treats gastrointestinal

tract models, respiratory tract models, and metabolic models.

Environmental aspects are also covered in the Lecture. Internal

dosimetry is also treated from the point of view of the inter-

relations of internal emitter research and standard setting. In

concluding the Fourteenth Taylor Lecture, Dr. Stannard portrays

some of the inter-relations between the solution of radiation

protection problems and research with internal emitters. He also

identifies some of the remaining problems and areas for

improvement, calling particular attention to the need to address

the summation and inter-relationships of chemical and radiation

hazards.

PRINTER'S MANUSCRIPT PREPARATION

Work is currently underway on the preparation of printers

manuscripts for four new documents. The first of these is an NCRP

report, "Implementation of the Principle of as Low As Reasonably

Achievable (ALARA) for Medical and Dental Personnel". Modern
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radiation protection practice requires that exposures be kept at

levels which are as low as reasonably achievable (ALARA), economic

and social factors being taken into account. The new report

addresses the implementation of ALARA for occupational exposure uf

persons working in medicine and dentistry. Following an

introduction of concepts, units and quantities, the report treats

characteristics of occupational exposure in medicine and dentistry.

The ALARA requirement is then explicated, with consideration given

to cost-benefit analysis, difficulties presented by the cost-

benefit model of optimization, reference levels in optimization and

guidelines for determining individual reference ranges and a

collective reference range, as tools for implementing ALARA. After

providing a general treatment of a practical approach to

implementation of ALARA, the report goes on to detail guidance for

implementation in connection with diagnostic x-ray imaging, nuclear

medicine, radiation oncology, and dentistry.

The second of the reports being prepared for submission to the

printer is "Conceptual Basis for Calculations of Absorbed Dose

Distributions." The report is designed to present an outline of

the methodology of theoretical dosimetry. The calculation of dose

requires a description of the radiation fields in terms of sources

of particles, the physics of their interaction, and receptors.

With this as input, the calculation should be able to predict the

flow of energy in and out of volumes of interest and to calculate

the dose. lt is with this that the report is concerned. Treated



are transport formalisms, sources, receptors, cross sections,

transport theory, including the general theorems and properties and

methods of solution, monte carlo methods, geometric considerations

and the calculation pf the dose equivalent. Appendices to the '

report provide information about cross _ections for transport

calculations, examples of absorbed dose and dose equivalent

calculations and a c_mpilation of geometric reduction factors for

standard geometries.

The third of the dDcuments being prepared for the printer is

a Commentsry _n radon. The NCRP has long been concerned about the

potential effects Df radon exposure and previously published NCRP

reports treating this subject made evident the view that radon

exposure constitutes the most important potential public health

hazard attributable to radiation in the United States today. The

new document will briefly bring up to date the Council's evaluation

of radon measurement technology and outdoor and indoor radon

concentrations. Also being addressed are the status of

epidemiology studies and estimated health risks. The document will

also include guidelines for population exposure and information on

control of radon in hmuses.

The last of the _ocuments for which the printers manuscripts

are now being prepared is Proceedings No. 12, Health and Ecological

Implications of Radioactively Contaminated Environments. This will
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' make available the materials presented at the Twenty-sixth Annual

Meeting of the NCRP held on April 4-5, 1990.

Included are the presentations made in the four principal I

scientific sessions of the meeting:

Contaminated Sites: Historical, Legal and Environmental

Aspects

Ruman Health Implications

Remediation

Lessons Learned

Issues for the Future

Also included in the Proceedings is the Fourteenth Taylor

Lecture by J. Newell Stannard (see description above) and brief

reports on the work of three NCRP Scientific Committees:

SC 1-2 on the Assessment of Risk for Radiation Protection

Purposes

SC 66 on Biological Effects and Exposure Criteria for

Ultrasound

GC 83 on Identification of Research Needs for Radiation

Protection

DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States

Government. Neither the United States Government nor any agency thereof, nor any of their

employees, makes any warranty, express or implied, or assumes any legal liability or _esponsi-

bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-

ence herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, t,r otherwise dt_es not necessarily constitute or imply its endorsemt, m, recom-

mendation, or favoring by the United States Gc_vernment or ar, y agency thereof. The views
and _,pinions of authors expressed herein do not necessarily state or reflecv those oi the
United States Government or any agency thereof,
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SCIENTIFIC COMMITTEE ACTMTIES

The many scientific committees actively pursuing the
g

development of new NCRP Reports have continued their efforts during

the current grant year.

Scientific Committee 1 on Basic Radiation Protection Criteria

has begun work on a revision of NCRP Report No. 91, Recommendation

on Limits for Exposure to Ionizing Radiation. Utilizing the

results of the review, by Scientific Committee 1-2, of the National

Academy of Science's most recent report from the Biological Effects

of Ionizing Radiation Committee and the most recent UNSCEAR report,

the committee is nearing completion of a draft report. A first

draft is expected to be available at the next meeting of the

committee in December 1990.

Scientific Committee 1-2 is preparing a final draft of their

review of risk estimates which will soon be entered into the

Council's review process for ultimate publicatiol, as a separate

NCRP Report.

Scientific Committee 16 on Dental X-ray Protection has

produced a draft report which has been through the first step of

the NCRP review process - critical review by selected Council

members. The review resulted in the need to revise the report

extensively and the chairman has undertaken the revision. When
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completed, the report will supersede NCRP Report No. 35, Dental X-

ray Protection and update protection for the newer equipment now

being utilized and also incorporate the revised basic

recommendations of NCRP Report No. 91 in connection with :

determination of the shielding factors necessary for protection of

the public and workers.

Scientific Committee 46 on _Operational Radiation Safety

continues to manage and oversee the activities of its nine active

subcommittees. The committee meets twice a year and reviews all

draft reports of its subcommittee, s at least twice prior to

submission of the draft to council review. A new chairman, Dr. Ken

Kase, has recently replaced Charles Meinhold, the original

chairman.

Scientific Committee 46-2 has completed work on a draft report

entitled "Radiation Protection in the Mineral Extraction Industry".

This report is currently in Council review.

Scientific Committee 46-3 has completed work on revising its

report after Council review. The report, to be entitled

"Implementation of the Principle of ALARA for Medical and Dental

Personnel" should go to the printer within the next month.

Scientific Committee 46-4 on Calibration of Survey

Instrumentation has prepared a report which has completed Council
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. review and is being revised utilizing the comments of the

reviewers. The report provides recommendations for the calibration

of portable instrumentation used in dose assessment and evaluation

of surface contamination.

Scientific Committee 46o5 on Maintaining Radiation Protection

Records has prepared a report which has completed Council review

and is being revised utilizing the comments of the reviewers. The

report provides recommendations on computerized record keeping and

the need to link different types of radiation protection records to

the individual worker. Recommendations are also made on the

increasing requirements on the record keeping system if the

decision is made to use the records for reasons other than

protecting the worker, such as for legal reasons or for

epidemiological purposes.

Scientific Committee 46-7 on Emergency Planning has prepared

a report which has completed Council review and is being revised

utilizing the comments of the reviewers. The report provides

guidance on preparing and implementing emergency plans for

academic, industrial and medical facilities, many of which escape

regulatory oversight by government agencies.

Scientific Committee 46-8 on Accelerator Radiation Protection

is completing the task of assembling the information and rewriting

the material from NCRP Report No. 51, Radiation Protection Design
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' Guidelines for 0.I - I00 MeV Particle Accelerator Facilities. The

report will address the higher energy facilities available at the

national laboratories as well as those included in the previous

report. It i'_ expected that a draft suitable for review will be s

available by the end of 1990.

Scientific Committee 46-9 on ALARA at Nuclear Power Plants has

a draft report in hand which should start the preliminary review

process, an informal review by the members of Scientific Committee

46, in October, 1990. The report addresses all those factors that

have been found to be effective in reducing individual and

collective dose equivalents around the world and encompasses

everything from design to management.

Scientific Committee 46-10 on Assessment of Occupational

Exposures from Internal Emitters is working on a draft report which

the committ&_ hopes to have available for review by Scientific

Committee 46 by early 1991. The Committee has been charged to

develop recommendations for the retrospective assessment of

individual worker exposure to deposited radionuclides with

particular attention to (i) the practical methods of measurements

on the individual or in the workplace and (2) the most desirable

method for computing and expressing the radiation dose equivalent

and ultimately the health consequences of an exposure already

received. The report will recommend the use of Committed Effective

13



Dose Equivalent as the basic radiation protection criterion for the

assessment of occupational exposures.

Scientific Committee 46-11 on Radiation Protection During

Special Medical Procedures is working on a report that will

describe how occupational _xposures are received during special

procedures, such as angioplasty and other interventional

techniques, cerebral, visceral and peripheral angiography, and

cardiac catheterization, whicD all use x-ray equipment, and how

these exposures can be reduced.

Scientific Committee 57 on Internal Emitters continues to

manage the effort of its eight committees and reviews the output cf

those committees before the report is presented for council review.

The committee also plans and recommends new projects to the NCRP

Board of Directors.

Scientific Committee 57-2 on the respiratory tract is updating

the lung model. There is also an ICRP task group examining the

lung model and they also expect to revise it. There is some

overlapping membership. The NCRP Committee is expected to have a

report ready for critical review before the end of the year.

Despite continued liaison between the NCRP and the ICRP groups they

are not expected to arrive at exactly the same models.

14



Scientific Committee 57-6 on Bone Problems is being

reconstituted to address the risk of cancer and leukemia from bone

seeking radio_'uclides.

Scientific Committee 57-8 on Leukemia Risk is being

reconstituted to examin& the animal and human data and apply these

data to a reevaluation of risk estimates for leukemia in humans.

Scientific Committee 57-9 on Lung Cancer Risk will use the new

lung model from Scientific Committee 57-2 to evaluate the risk of

lung cancer from internally deposited radionuclides•

Scientific Committee 57-10 on Liver Cancer Risk is preparing

a commentary on the subject• The thrust of the Committee's effort

has been to recommend that, on the basis of the thorotrast
J

experience, the liver be considered as a major organ because of the

higher risk of cancer than previously predicted.

Scientific Committee 57-12 on Strontium is concerned with the

risk to man from the internal deposition of strontium. The report

has been revised following council review and preparation of the

printer's manuscript ._hould be completed before the end of the

year.

Scientific Committee 57-14 on Placental Transfer is concerned

with the radiation dose to the embryo/fetus resulting from the
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transfer of a radionuclide from the placenta to the conceptus. The

committee is expected to have a draft report ready to enter the

review proc_;_s by the end of 1990.

e

Scientific Committee 57-15 on Uranium is reexamining the

chemical and radiotoxicity of uranium. Considerable progress has

been made toward the production of a report to submit for

Scientific Committee 57 review.

Scientific Committee 64 on Radionuclides in the Environment,

in addition to surveying the need for new work in this area,

manages the efforts of Scientific Committee 64-6 on Screening

Models and the effort of Scientific Committee 64-9 on Effects of

Radiation on Aquatic Organisms.

Scientific Committee 64-6 has produced NCRP Report 76,

Radiological Assessment:Predicting the Transport, Bioaccumulation

and Uptake by Man of Radionuclides Released to the Environment and

NCRP Commentary No.3, Screening Techniques for Determining

Compliance with Environmental Standards. The latter document was

also revised to include a much larger group of radionuclides than

originally encompassed. The revision clarified some aspects of the

commentary and the addendum added approximately 400 radionuclides

to the 54 in the original commentary. The addendum simplified some

of the steps and allows for the sc:reening of complicated decay

chains in the environment. The Committee's current effort is

16



4

f

focussed on producing a complete report with air, ground and

surface water models and a more extensive list of radionuclides.

This report is to present a more complete screening model with

specific coefficients for each of the parameters needed in the :

models. Environmental dose factors for approximately 800

radionuclides will be included. The report is ready to enter the

review process.

Scientific Committee 64-9 is revising the report to satisfy

the reviewer's comments, that resulted from Council review.

Scientific Committee 65 was established to formulate

recommendations on: (i) quality control procedures, (2) the level

of accuracy appropriate to the various types of measurements

involved in radiation protection and the means to achieve it, and

(3) traceability requirements for radiation protection

instrumentation. The committee has been concerned with all types

of measurement related to radiation protection. The report has

completed the critical review process and the draft is being

rewritten to satisfy the reviewers' comments in preparation for

Council review.

The report prepared by Scientific Committee 67 on the

Biological Effects of Magnetic Fields has completed Council review

and is presently being revised on the basis of comments received

17
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from the council members, honorary members and special _iaison

organizations.

Scientific Committee 69 on Efficacy in Diagnostic Radiology

produced a report which, in council review, was found to need

extensive revision. The Chairman is working on this revision, which

entails removing much extraneous material and providing current

references. The concept of diagnostic efficacy has been clarified

substantially in the years since work on this report was begun.

Scientific Committee 71 has completed work on its draft

report, "Radiation Exposure and Potentially Related Injury"

following Council review. The printer's manuscript will be

prepared shortly.

Scientific Committee 77 is still working on rewriting a draft

report on "Assessment of Occupational and Public Exposures from

Nuclear Medicine", but due to the many commitments of the chairman

it is not completed.

Scientific Committee 78 on Practic_al Guidance on the

Evaluation of Human Exposures to Radiofrequency Radiation is being

revised on the basis of comments received from Council Members,

Honorary Members and special liaison organizations.
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Scientific Committee 79 on Extremely Low Frequency E!ectric

and Magnetic Fields has prepared a draft report which is 75 percent

complete, lt is hoped that before the end of the year all sections

W

will be completed.

Scientific Committee 80-1 has produced NCRP Report No. 106,

Limit for Exposure to "Hot Particles" on the Skin.

Scientific Committee 80 on Radiobiology of the Skin (Beta-

particle Dosimetry) is revising the report on the basis of

comments from the Council critical reviewers.
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