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INTRODUCTION

The waste package testing program Is concerned
with development of a design which Beets two
principal performance requirements; containment
of radioactivity for a specified period of 300-
1000 years, srd subservient contro'lied release of
radioactivity ot *^ae specif-led value ( e . g . , less
than 10-5 parts per year). Waste package Materials
testing 1s conducted under conditions expected to
occur in the waste repository and also under other
conditions which simulate possible accident scen-
arios. Results of the waste package testing ire
used for Baking refinements in design and for
predictive purposes, and constitute the bases
under which compliance with the performance re-
quirements wi l l be demonstrated.

In support of the waste package testing program,
a substantial effort has been undertaken to define,
the very near-field (within approximately 2 B)
environmental conditions to which waste packages
wil l be exposed in a salt repository. Based on
current conceptual designs for disposal of defense
high-level waste (DHLW), commercial high-level
waste (CHLW), and spent fuel (SF) in a salt
repository1 and physical properties of the host
rock, calculations with several computer codes
have been made of the ambient radiation and
temperature fields resulting from emplacement of
the radioactive wastes. The radiation and thermal
output of the wastes wil l decrease with time due
to the radioactive decay. Using the calculated
radiation and temperature profiles as bases, con-
servative test conditions are established for
evaluating the performance of the waste package
end its components.

Heat and radiation effects on the host rock and
any fluids (brines) present in the very near-
f ie ld region are also being studied Physico-
chemical changes occur which must bt considered
in establishing the near-field conditions to
which the waste packages wil l be exposed over
long time periods (e .g . , for containment purposes,
over hundreds of years) following emplacement.

Other near-field conditions that wi l l impact per-
formance of the waste package are determined on
a site-specific-basis through site-character!2a-
tion act ivi t ies. These conditions include the
composition and quantities of brines which may
contact the waste packages, composition of the
host rock, the redox conditions in the repository, .
and stress states in the host rock around the

waste packages.

The principal conditions and site-specific para-
meters that must be determined in order to precisely
define the waste package environment for a salt
repository are discussed In the following sections.
A1!so discussed is the work under way or planned to
resolve what we cannot currently specify with
confidence.

' TEMPERATURE AND RADIATION FIELDS

Repository/waste package design features such as
waste loading, shielding (thickness of the over-pack i
a real loading, and so on, wil l determine the
ambient thermal and radiation fields for a given
repository horizon. The current conceptual designs
for disposal of DHLW, CHLW, and SF in a salt
repository have bean discussed previously.1 The
radioactive waste form (v i t r i f ied waste -- a
borosilicate glass — or disassembled spent fuel
assemblies) will be contained in a metal canister
which is further protected from the environment by
a barrier (overpack) material. At present, the
primary candidate for the overpack is r low-
carbon steel .2 At a minimum, the waste package
consists of the canistered waste form and its
overpack.

The current waste package design does not consider
the use of a backfill material other than sal t . l
Conceptually, i t is planned that the waste packages
wi l l be emplacsd in vertical boreholes within a
single repository horizon. -Crushed salt may be
placed around the waste package following emplace-
ment. The creep behavior of salt assures that the
borehole i tself wil l close with tine and the waste
package eventually wil l come into intimate contact
with salt having about the same density and poro-
sity as the intact rock mass.

The repository/waste package design, age and iso-
topic composition of the original waste, and host
rock properties are principal determinants of the
temperature and dose rate values which will vary
both spatially and with time following emplacement.
The maximum waste loading, and hence the highest
temperature and radiation dose rate, is associated
with the CHLW package.1

% A ft
Kircher and Gupta3 have discussed the v a r j $ i | %
computer codes used for performance a s s e s f
purposes in the salt repository program, including
the thermal analyses. Computed temperature profiles
as determined by the Office of Nuclear Waste
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