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INTRODUCTION

The Nuclear Waste Policy Act of 1982 (Public Law 97-425) requires

the President to evaluate the use of commercial repositories for

disposal of defense high-level wastes as an alternative to disposal in

defense-only repositories. The evaluation shall consider cost

efficiency, health and safety, regulation, transportation, public

acceptability, and national security. This paper presents a comparative

assessment of potential health and safety impacts of various disposal

options for defense wastes.

The different options for defense waste disposal considered in this

comparison include (1) disposal in either commercial or defense-only

repositories, (2) repository locations in either salt or hard rock, and

(3) emplacement of defense waste packages either with or without

overpacks. An important requirement in comparing health and safety

impacts of the different options is that applicable radiation standards

of the Environmental Protection Agency (EPA) and Nuclear Regulatory

Commission (NRC) ' will be met in all cases.
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LONG-TERM HEALTH AND SAFETY IMPACTS

The comparison of potential long-term health and safety impacts of

the different disposal options for defense waste focused primarily on

releases of radionuclides to the accessible environment via groundwater

flow. Releases over 10,000 years, which is the time period for the

proposed EPA standard, were estimated using the GARD2 computer code.

The input parameters for this code include the radionuclide containment

time in waste packages, radionuclide release rate from the repository,

groundwater travel time to the accessible environment, and retardation

factors for radionuclides in groundwater. The code involves many

simplifying assumptions which, when combined with suitably conservative

parameter values, should provide overestimates of radionuclide releases

to the accessible environment.

The input parameters for the calculations are described as follows.

[1] Radionuclide inventories in defense wastes were obtained from data

of Baxter by assuming 0.5 metric tons of uranium per waste

package.

[2] The groundwater travel time to the accessible environment was set

at 1,000 years in all cases, which corresponds to the minimum

requirement established by the NRC.

[3] Radionuclide retardation factors in salt and hard rock were chosen

from conservative values recommended in the literature. '

129,
* Tht. radionuclides C and I were included in the source term even

though they are not likely to be encapsulated in borosilicate glass
with the other waste products.



[4] Waste packages without overpacks were assigned a containment time

of 300 years, which is the minimum NRC requirement. We assumed

that overpacks would be used only for codisposal in commercial

repositories, and the containment time in this case was set at

1,000 years.

[5] The radionuclide release rate from the repository was assumed to

depend on the temperature of the waste package when containment

failure occurs. The temperatures and release rates were estimated
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from thermal analyses for repositories in salt and tuff ' and

from the temperature-dependence of the solubility of borosilicate

glass. The assumed fractional release rate for a defense-only

repository was 1 x 10 y . The values for codisposal in

commercial repositories ranged from 1.2 x 10 y for waste

packages with overpacks in hard rock to 5 x 10 y for no

overpacks in salt.

The EPA standard establishes release limits for radionuclides to

the accessible environment over 10,000 years and requires that the sum

over all radionuclides of the ratios of predicted releases to the

release limits be less than unity. With the assumptions described

above, only 1 4 C , 9 9Tc, and I will be released within 10,000 years.

For defense-only repositories in salt or hard rock, the sum of the

release ratios for these radionuclides was estimated as 8 x 10~ . For

codisposal in commercial repositories, this sum ranged from 8 x 10 for
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waste packages with overpacks in hard rock to 4 x 10 for no overpacks

in salt. These results suggest that all disposal options for defense

wastes would meet the EPA standard.



The predicted releases for the different options given above vary

by only a factor of five. These differences are insignificant compared

with the large uncertainties associated with realistic performance

assessments of actual repositories.

An analysis by the EPA has suggested that most of the long-term

radiological impacts from commercial repositories in salt or hard rock
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would involve releases of Am and Am resulting from drilling

intrusion by humans, rather than releases of mobile radionuclides by

groundwater flow. Releases of defense wastes by drilling intrusion

probably would not depend greatly on the particular disposal option.

Based on the EPA analysis and the ratio of the inventories of Am and

Am in defense and commercial wastes, we estimate that releases

from drilling intrusion in a defense-waste disposal area would be two
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and three orders of magnitude less for Am and Am, respectively,

than from drilling into a comnercial-waste area. These releases would

be small compared with the EPA standard.

SHORT-TERM HEALTE AND SAFETY IMPACTS

The short-term health and safety impacts of defense waste disposal

are related to repository construction and operations. Estimates of

impacts on workers and off-site populations from accidents and from

radiological and nonradiological effluents were obtained from similar

estimates for commercial repositories. Although estimated impacts are

somewhat greater in hard rock than in salt, all disposal options should
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meet applicable standards ' and none of the options appears to have

a significant advantage over the others*



CONCLUSIONS

A comparative assessment has been performed of the potential long—

and short-term health and safety impacts of different disposal options

for defense high-level wastes. Conservative models and assumptions were

used. The assessment suggests that considerations of health and safety

will not be significant in choosing among disposal options, primarily

because of the need to meet stringent standards in all cases. Rather,

the ease and cost of assuring compliance of a particular disposal option

with health and safety standards may be a more important factor.
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