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ABSTRACT

In 1988 the Department of Energy became the first Federal
agency to adopt the Presidential Guidance prepared by the Environmental
Protection Agency, which incorporated the recommendations of the
International Commission on Radiological Protection published in 1977.
The most important provisions adopted are discussed in this paper. Two
controversial issues are also discussed. Problem areas which gave rise to
proposed revisions are explained. The use of implementation plans to
achieve compliance with the standards is discussed. Finally, conversion of
the DOE Order to a Federal regulation is explained.

INTRODUCTION

Within the Department of Energy (DOE), the Assistant Secretary for
Environment, Safety and Health (EH), Dr. Paul I. Ziemer, is responsible for
the development of policy, guidance and standards for the protection of
Department of Energy workers, contractor workers and the public. Within
the EH organization, the Office of Health Physics and Industrial Hygiene is
responsible for the following:

- developing or proposing revisions to policies, standards, minimum
requirements, and guides to good practice for radiation protection
programs at DOE facilities;

- assuring that DOE requirements are being complied with by
performing in-field appraisals;

- providing national and international representation on radiological
protection bodies;

- providing direct support and management of the DOE Laboratory
Accreditation Program.

This paper will discuss current initiatives within the DOE Office of
Health Physics and Industrial Hygiene in developing and implementing
contemporary radiation protection guidance.
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DEVELOPMENT OF DOE ORDER 5480.11, RADIATION PROTECTION OF OCCUPATIONAL
WORKERS

Following publication of the International Commission on Radiological
Protection's (ICRP) recommendations on dose limitation in 1977, the
Department of Energy (DOE) established two committees to revise its
occupational radiation protection standards: the Policy Committee composed
of DOE staff and the Technical Committee composed of DOE and Contractor
health physicists. By 1985 the first draft of the revised Order was
prepared, and a second draft was completed in 1986. In 1987 the
Environmental Protection Agency (EPA) published its Presidential Guidance,
entitled, "Radiation Protection Guidance to Federal Agencies for
Occupational Exposure." The DOE Order was then changed to incorporate the
provisions of the Presidential Guidance and was published on December 21,
1988 to be effective January 1, 1989.

Occupational Radiation Protection Standards

The radiation worker whole body limit was based on a summation of the
external and internal dose equivalents and was set equal to 5 rem annual
effective dose equivalent. This was done to conform to Recommendation 3 of
the Federal Guidance, which was taken from the ICRP 1977 recommendations.

For calculating the effective dose equivalent from internally
deposited radionuclides, the organ weighting factors specified by ICRP and
the formula defined for the quantity H were specified.

The annual dose equivalent for the lens of the eye was set at 15 rem
and the dose limit for other organs and tissues was capped at 50 rem.

In addition to the basic limits, provisions were made for planned
special exposures above the occupational dose limits. This provision was
similar to the recommendation in ICRP Publication 26 and was included
because of the requirement in the Federal Guidance document that agencies
publish generic procedures to be used in the event an exposure above the
recommended limits was allowed in a nonemergency situation.

A limit was also established for exposure of the unborn child of a
radiation worker. The limit was set at 0.5 rem effective dose equivalent
during the gestation period with an additional caveat that efforts should
be made to "avoid substantial variation" above a uniform monthly exposure
rate that would assure compliance with the limit.
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Derived Air Concentration (DAC) Guides

The DAC's are to be used for the design and control of exposures in
the workplace. The values are based on the metabolic data and dosimetric
models in ICRP Publication 30.

Quality Factors

No changes were made to the quality factors used in previous guidance
and DOE Order because of controversy among various Federal agencies and the
scientific community. The Federal Guidance did not address quality
factors.

Monitoring Requirements

To demonstrate compliance with the intent of the Federal Guidance,
monitoring requirements were expanded to include explicit controls for the
workplace for internal and external exposure of personnel.

Design and Control

The Federal Guidance document included limiting values of dose for
the workplace. They are to be applied prospectively to the design and
control of the workplace.

Release Criteria

Limits for the unrestricted release of contaminated property onsite
are specified. They are based on draft ANSI N13.12, "Control of Surface
Contamination on Materials, Equipment, and Facilities to be Released for
Uncontrolled Use, " and are similar to those in the Nuclear Regulatory
Commission's (NRC) Regulatory Guide 1.86.

Training

Training requirements were expanded to include general employee,
radiation worker, and radiation protection technician training.
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CONTROVERSIAL ISSUES

Internal Exposures from Nuclides with Long Effective Half-Lives:

The decision was made to enter into the individual worker's radiation
exposure record, and use for control purposes, the effect ive dose
equivalent (using the ICRP weighting factors) actually received each year
rather than the 50-year committed dose from that year's intake. In many
cases this requires more sensitive instruments for measuring internal
deposition than are available. When accurate quanti f ication is - problem,
an estimate may be made from measurements of airborne contamination. The
annual dose also includes the external dose and the incremental internal
dose from any previous deposition. Also, DOE Order 5480.11 requires that a
dual record be maintained; i . e . , both the effect ive dose equivalent for the
year and the 50 year committed effect ive dose equivalent from any intakes
that year.

Neutron Quality Factor (QF):

The re-evaluation of the Japanese atomic bomb dosimetry negated the
only source of human data on neutron exposure. Large-scale animal studies
provided neutron relat ive biological effectiveness (RBE) data for numerous
endpoints and exposure patterns; these data clearly showed values of
neutron RBE relat ive to gamma rays twice the current value. Both the ICRP
and the National Council on Radiation Protection and Measurements (NCRP)
published recommendations for doubling the neutron QF. However,
controversy over the i n i t i a l standard radiat ion, the dose-rate
effectiveness factor and other considerations resulted in DOE keeping the
current value for the neutron Q.F.

SIGNIFICANT PROPOSED REVISIONS TO DOE 5480.11

Non-uniform Exposure of the Skin

As wr i t ten, the Order requires an assessment for a l l non-uniform
exposure of the skin. To avoid t r i v i a l assessments, assessments w i l l not
be required unless the skin dose is l i ke l y to exceed 2% of the l im i t ing
value for skin of the whole body. Rather than spend time making more
measurements In order to improve dose assessment, ALARA considerations
dictate removal of contamination as soon as possible. Analyses of washings
can be used to provide reasonable estimates of skin doses. The wording
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will be clarified to show that exposure to the skin of the extremities is
to be considered extremity exposure.

Methods of Estimating Dose Equivalent

The words "to the extent practical" will be added to this section
because NCRP, ICRP, and Federal Guidance may not be identical or
compatible. Other than the formula for calculating the effective dose
equivalent, the Order does not specify how internal doses are calculated
from bioassay or whole body counting data. Performance standards and
guides will be issued to provide information and guidance.

IMPLEMENTATION PLANS

The DOE Order system covers a diverse set of disciplines, and in an
attempt to provide for a smooth transition when an Order is significantly
amended, a one-year transition or implementation period is provided.
During this period, contractors were required to prepare implementation
plans which outline the status of compliance with the Order. For areas of
noncompliance contractors were to submit a request for exemption or provide
a compliance plan detailing how compliance will be achieved along with
schedules and resource requirements. These plans were to be submitted to
the DOE Operations Offices for review within 45 days of the effective date
of the Order. The Operations Offices forwarded the plans to the
responsible Program Offices, which were to approve them and transmit them
to the Assistant Secretary for Environment, Safety, and Health (EH) for
concurrence. Review of these implementation plans identified several
problem areas:

Air Monitoring Capability

DOE 5480.11 requires that air monitoring equipment be capable of
measuring 8 DAC-hours. A large proportion of DOE contractors stated that
they could not meet this requirement. To facilitate implementation EH has
decided to interpret this requirement as applying only under laboratory
conditions. Efforts are underway to characterize the performance of
instruments under field conditions.
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Radioactive Surface Contamination

DOE 5480.11 provides a table of surface contamination values for
release of materials and equipment from radiological areas to controlled
areas. A large proportion of contractors stated that their survey
instruments were not sensitive enough to detect these levels. EH has
decided to require contractors to determine the minimum detectable
activities (MDA's) for their equipment and submit procedures used to survey
for contamination to EH for review and comment.

Nuclear Accident Dosimeters (NAD)

The only DOE NAD testing facility is shutdown. Efforts are underway
to resume facility operations. Availability of other facilities is being
pursued.

Combining Internal/External Exposures

A number of contractors do not have computer codes to perform the
necessary calculations. EH is issuing a performance standard for internal
dosimetry that will provide this guidance.

Skin Dose

Contractors have expressed di f f icul t ies in calculating skin dose for
non-uniform distribution of dose. Proposed changes to DOE 5480.11 and
additional guidance are being prepared.

FUTURE

Due to requirements of the Price-Anderson Act, DOE is going to
promulgate regulations for its contractors. This means converting DOE
5480.11 into a rule and will include public comment. It is not expected
that substantive changes to the current provisions in DOE 5480.11 will
occur.
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CONCLUSIONS

DOE was the first Federal Agency to implement the ICRP/Presidential
Guidance. DOE is resolving identified difficulties through production of
guidance documents. DOE is converting its radiation protection Order to a
Rule.
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