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ABSTRACT

The U.S. EnvironmentalProtectionAgency issuedregulationsin 1977 settingforth
environmentalradiationprotectionstandardsfor uranium fuel cycle facilities.The
regulationsrequire that radioactivity in planned effluent releases from uranium
fuel cyclefacilities(radonand itsdaughtersexcepted)be limitedso thatno member
of the public receives an annual dose equivalentof more than 25 mrem to the
wholebody,75 mrem to the thyroid,or 25 mrem to any otherorgan. The Nuclear
RegulatoryCommission(NRC) is responsiblefor assuringthat licensees' uranium
fuel cyclefacilitiesmeet these requirements.

Since issuingenvironmental radiation protectionstandards, NRC developed a
method for radiologicalassessment to demonstratecompliance with standards
coveringuranium mills,UFe conversion,and fuel fabricationfacilities.Generally,
this includes models for atmospheric transport, pathway analysis, and dose
assessment. For certain unique facilities, the models may not be adequate to
demonstrate compliance without using a supplemental environmental monitoring
program, i.e., actual measurement of radionuclide concentration, particle size
distribution, and solubility of particulates in air. We will discuss the dose"assessment
models; their inadequacies to demonstrate compliance for certain unique facilities;
and the ways environmental monitoring can be used to provide reasonable
assurance that standards are met. Design criteria for a cost-effective monitoring
program will be discussed.

INTRODUCTION

On January 13, 1977, the U.S. Environmental Protection Agency (EPA)

issued regulations (EPA, 1977) on environmental radiation standards
for uranium fuel cycle facilities. The regulations specify that
radioactivity in planned effluent releases (radon and its daughters
excepted) from the uranium fuel cycle be limited so that no member
of the public receives an annual dose equivalent of more than 25 mrem
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to the whole body, 75 mrem to the thyroid, or 25 mrem to any other
organs. The Nuclear Regulatory Commission (NRC) is responsible for
assuring that uranium fuel cycle facilities licensed by the Commission
meet these requirements. The following describes NRC's experience
in enforcing the standards covering uranium milling, UF_ conversion,
and fuel fabrication facilities.

DEMONSTRATING COMPLIANCE WITH _NVIRONMENTAL
RADIATION STANDARDS

To demonstrate compliance with EPA's standards, NRC conducted a
radiological assessment on each facility, using effluent release data
as _ource terms. The radiological assessment included pathway
analysis, consisting of (1) pathway identification, (2) pathway
modeling, and (3) dose calculation. Annual maximum doses to the
nearest resident were calculated using (1) measured effluent (air and
liquid) released rates; (2) Regulatory Guide 1.111 for atmospheric

dispersion calculation (NRC, 1977); (3) Regulatory Guide 1.109 for
modeling pathways and dose calculation (NRC, 1976), except that for
the inhalation pathway, dose conversion factors were generated using
International Commission on Radiological Protection (ICRP)
Publication-30 methods (ICRP, 1979); (4) Regulatory Guide 3.51 for
estimating radiation doses to man from airborne radioactive material
resulting from uranium milling operation (NRC, 1982a); and
(5) NUREG-0859 for environmental radiation protection standards for
uranium recovery facilities (NRC, 1982b). The NRC's assessment showed
that air was the critical pathway for radiation dose to man.

For certain facilities, these models may not be adequate to demonstrate
compliance without a supplemental environmental monitoring
program. Requirements for specific monitoring include (1) continuous
air sampling at receptor locations and analysis of composite air samples
for radionuclides; (2) measurement of uranium solubility in air
particulates collected near receptors; and (3) measurement of air
particle size diatribution. Details on environmental monitoring for
uranium mills are given in Regulatory Guide 4.14 (NRC, 1980).

CONCLUSION

In enforcing EPA's environmental radiation standards for uranium
fuel cycle facilities, NRC learned that generic models may not adequately
demonstrate compliance in some facilities. Rather sophisticated
measurements and analyses must sometimes be made to accurately
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estimate dose. At present, all facilities are generally in compliance with
the standards.
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