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INTRODUCTION 

Appendix D of Title 40 Part 61, “Methods for Estimating Radionuclide Emissions,” of the Code of 

Federal Regulations (CFR) provides a procedure that US Department of Energy (DOE) facility owners 

and operators can use to estimate radionuclide emissions to the atmosphere for dose calculations instead 

of measuring emissions for minor sources under 40 CFR Part 61, Subpart H, “National Emission 

Standards for Emissions of Radionuclides Other than Radon from Department of Energy Facilities.” The 

procedure assumes that any radioactive material heated above 100°C is completely vaporized and emitted 

to the atmosphere. In 1991, the DOE Oak Ridge Reservation (DOE-ORR) requested approval to use 

different release fractions (RFs) for uranium because of its high melting and boiling points (1,132°C and 

3,818°C, respectively). In response to the request, Environmental Protection Agency (EPA) Region IV 

approved the use of modified RFs for elemental uranium provided no reaction had taken place to alter its 

chemical form. In 2015, DOE-ORR requested approval to use different RFs for radioactive tungsten, also 

because of its high melting and boiling points (3,410°C and 5,660°C, respectively). EPA Region IV 

approved the use of modified RFs for heated radioactive tungsten metal. In accordance with the two 

precedents set for heating uranium and radioactive tungsten metals, in 2016, DOE-ORR requested 

approval to use modified RFs in similar fashion for other radioactive solid metals and compounds with 

melting and boiling points above 500°C that might be heated above 100°C in future research projects and 

experiments, and again, the EPA Region IV granted approval to use modified RFs for the list of 

compounds. 

This document contains the EPA approval letters and historical documentation used in the process to 

obtain approval for the use of alternative Appendix D emission factors. The approval to DOE-ORR 

allows modifying the existing regulatory RFs to 1 when radioactive solid metals and compounds are 

heated to temperatures greater than or equal to the boiling point of the solid, to 10-3 when radioactive 

solid metals and compounds are heated to temperatures greater than or equal to 90% of the melting point 

and less than the boiling point of the solid, and to 10-6 when radioactive solid materials are heated to 

temperatures above ambient air temperature but below 90% of the melting point of the solid. 
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