
Waste-Clearance Strategy for DOE 
Waste Processed at Commercial Facilities 

S.Y. Chen, Manjula Pfingston, and Dave LePoire 
Argonne National Laboratory 

for submission to 

American Nuclear Society 
1996 Annual Meeting 

and Embedded Topical Meeting 
June 16-20,1996 

Reno, Nevada 

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 responsi
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, or otherwise does not necessarily constitute or imply its endorsement, recom
mendation, or favoring by the United States Government or any agency thereof. The views 
and opinions of authors expressed herein do not necessarily state or reflect those of the 
United States Government or any agency thereof. 

The submitted manuscript has been authored 
by a contractor of the U. S. Government 
under contract No. W-31-109-ENG-38. 
Accordingly, the U. S. Government retains a 
nonexclusive, royalty-free license to publish 
or reproduce the published form of this 
contribution, or allow others to do so, for 
U. S. Government purposes. 

dismmsmn or im mxmm is UNLIMITED g L<L^ 



DISCLAIMER 

Portions of this document may be illegible 
in electronic image products. Images are 
produced from the best available original 
document 



Waste-Clearance Strategy for DOE 
Waste Processed at Commercial Facilities 

S. Y. Chen, Manjula Pfingston, and Dave LePoire 
Argonne National Laboratory* 

INTRODUCTION 

Past practices of die U.S. Department of Energy (DOE) field facilities may have resulted in the 

presence of minute amounts of radioactive contamination in some hazardous wastes shipped from the 

DOE facilities. In May 1991, the DOE Office of Waste Operations issued a moratorium on shipping 

potentially mixed waste from DOE facilities nationwide to commercial treatment, storage, and 

disposal (TSD) facilities. Strategies for clearance of radioactive materials based on low-risk criteria 

have been prescribed by international organizations.1 A potential waste-clearance strategy was 

developed to address the DOE mixed-waste moratorium issues, which had resulted from a lack of 

existing volume contamination regulations. This strategy also has important potential applications 

for establishing site clearance limits that ensure worker and public risks remain well below regulatory 

limits. 

BASIS-COMPARISON OF DOSES/RISKS 

On-site worker and off-site public doses calculated for the eight commercial TSD facilities were 

found to be exceedingly low. Maximum annual worker doses ranged from 2 x 10"5 to 7 x 10"2 mrem. 

*Work supported by the U.S. Department of Energy, Secretary for Waste Management, under 
contract W-31-109-Eng-38. 
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The potential radiological doses to the general public residing near (within 80 km [50 mi]) the TSD 

facilities were assessed. An examination of the operations and waste disposition identified no 

credible off-site release of radioactive material to the atmosphere at two facilities.2 At the other six 

facilities, for which population doses were evaluated, maximum annual individual doses ranged from 

1 x 10"7 mrem to 6 x 10'3 mrem. The maximum annual collective population doses ranged from 

4 x 10'7 to 3 x 10"1 person-rem. The total population dose was estimated to be 0.4 person-rem for 

all DOE waste sent to TSD facilities. 

Federal radiation-protection limits differ for members of the public and those exposed as a result of 

their occupation. The calculated maximum individual public radiation doses are less than 0.1% of the 

air-pathway limit (10 mrem/yr) established by the U.S. Environmental Protection Agency (EPA) for 

protection of the public (40 Code of Federal Regulations (CFR] 61). The calculated public radiation 

doses are less than 0.01% of 100 mrem/yr, which is the DOE limit (DOE Order 5400.5) for 

protection of the public from all sources and all pathways combined. Maximum annual doses to 

workers are less than 0.1% of the 100-mrem/yr DOE guideline for the general public, such as the 

unmonitored worker might have been exposed at the TSD facilities. 

The calculated worker and public doses are also compared with those derived from natural 

background radiation. The estimated doses in any one year to maximally exposed workers do not 

exceed 0.03% of the average annual dose from background radiation (about 300 mrem to an 

individual in the United States3). The estimated doses in any one year to a maximally exposed 

member of the off-site public do not exceed 0.002% of the average annual dose from background 
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radiation. For the entire population within (80 km) 50 mi of the various sites, the estimated maximum 

population doses in any particular year do not exceed 0.00001% of the average dose from natural 

background radiation received by a similar population. 

The calculated TSD doses are lower by a factor of 10 or more than the International Atomic Energy 

Agency's exemption level of 1 mrem/yr.1 For individual cases in the DOE where environmental 

assessments4,5 have been (or are in the process of being) prepared for the release of radioactively 

contaminated metals, the calculated TSD dose levels are found to be quite comparable with these 

other DOE dose values. 

STRATEGY TOWARD WASTE CLEARANCE 

Numerical guidance exists for the unrestricted release of surface-contaminated materials, such as U.S. 

Nuclear Regulatory Commission (NRQ Regulatory Guide 1.866 and DOE Order 5400.5.4 However, 

equivalent guidance does not exist for the unrestricted release of volume-contaminated materials. 

Generic guidance on release of bulk contamination is provided in DOE Order 5400.5 (and in the 

proposed DOE 10 CFR 834 Ruling), which allows establishment of "authorized limits for release" 

based on as-low-as-reasonably-achievable (ALARA) analysis.7 

The most important element of ALARA and, therefore, the entire release strategy is weighing costs 

against risks. Potential individual risks from release of DOE wastes have been found to be very low, 

generally below 5 x 10"8. Therefore, it would be feasible to establish a waste-clearance process based 
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on the risks by establishing the "authorized limits for release." How to characterize risks becomes 

a crucial element in this process. The authorized limits are intended as an interim measure before a 

universal unrestricted standard is developed. The authorized limits are basically intended for site- or 

region-specific concerns, with each limit based on the specific cost and risk information as input to 

ALARA practice. A complex-wide standard may be developed over time, as commonalities are 

identified among sites and the wastes generated. Furthermore, international agencies, such as the 

International Atomic Energy Agency and the Commission of the European Communities, are 

developing an unconditional clearance standard for slightly contaminated radioactive materials. 

DISCUSSION AND SUMMARY 

Although it would be feasible to establish a clearance approach for the release of DOE TSD wastes 

to the commercial treatment and disposal facilities, it is important that such releases would also meet 

state or local regulations. Also, as an input to the ALARA analysis, a baseline cost estimate should 

be established. In addition to the licensed radioactive disposal cost, cost elements associated with 

waste characterization, surveying, instrumentation, decontamination, packaging, interim storage, and 

transportation, are important. Coupled with cost is the risk assessment. In accordance with existing 

DOE guidance, sites can establish authorized limits of release for their TSD wastes based on site-

specific concerns and data. In summary, it is feasible to establish a DOE TSD waste clearance 

strategy based on the existing guidance on ALARA. A risk tool in dose assessment is being developed 

as an important component of the clearance strategy. Other requirements for successful 

implementation include state and stakeholders' acceptance and other logistical considerations, 

including cost estimate and implementation details, to be identified later. 
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