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The responsibility for research, development, and demonstration of
commercial airborne waste management technology in the United States was
transferred to the Consolidated Fuel Reprocessing Program (CFRP) at the
Oak Ridge National Laboratory during 1982. The objective of the Commer-
cial Airborne Waste Management Program (CAWMP) is to conduct the re-
search, development, and demonstration of the airborne waste recovery,
treatment, storage, transportation, and disposal technology required to
meet existing and/or anticipated regulations in the most cost-effective
manner and in a time frame consistent with the needs of the nuclear fuel
cycle. The endpoint of this process will be the transfer of licensable
technology that has been fully demonstrated in an integrated, hot facility.

As a result of the existence of licensed facilities in the front
end of the nuclear fuel cycle and the inclusive nature of the airborne
wastes produced by the fuel reprocessing plant, the focus of the CAWMP
(and the reason why it was combined with the CFRP) is the management of
the reprocessing plant off-gas streams. Examination of the many poten-
tial candidate species, both radioactive and nonradioactive, in a cost-
benefit context, results in the following list of materials that must be
recovered and managed through disposal: iodine (129I), krypton (85Kr),
carbon (^C), particulates, and nitrogen oxides (N0x). Recovery of all
of these, except carbon, is mandated by current regulations.

Management of airborne (or any other) waste generally involves the
following steps: recovery, treatment (immobilization), interim storage,
transportation, and disposal. Each of these steps must be carried
through a series of development phases (e.g., cold bench-scale; cold
pilot-plant; hot, integrated demonstration) before being transferred to
the private sector. Upon assuming the responsibility for the CAWMP, the
CFRP staff members undertook a scoping assessment of the technologies
required to manage the relevant airborne wastes. The recovery (retention)
of airborne radionuclides is generally well-developed since the first-
generation processes have been used for iodine and particulates for
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decades by the DOE nuclear materials production plants. Later-ganeration
processes [e.g., recovery of noble gases with fluorocarbons, Iodox,
recovery of CO2 with Ba(0H)2] have been carried separately through the
cold pilot-plant stage. However, the design and demonstration of a hot,
integrated flowsheet for the recovery of all airborne species to the
extent necessary to meet applicable regulations (i.e.y 40 CFR 190) are
still required.

Treatment of the recovered airborne wastes is generally less-well
developed. Tentatively preferred processes have been identified as
follows: iodine — barium iodate and/or silver zeolites in concrete with
additives; krypton — implanted as ions in a metal alloy and encapsulated
in concrete; carbon — barium carbonate in concrete with additives;
particulates — encapsulation of HEPA filters in concrete; ruthenium —
ruthenium traps encapsulated in concrete. Many of these processes have
been selected on the basis of results from limited cold, laboratory-
scale development, and a substantial amount of additional work is needed
to provide the confidence and information necessary for the design and
operation of hot, full-size equipment.

The technology for interim storage and transportation appears to
be straightforward engineering extensions of existing technology,
assuming that the waste forms listed above are to be employed. This is
because all of the wastes are expected to be in the form of drummed
concrete waste forms very similar to low-level wastes currently being
produced by reactors. However, the ability of these waste forms to
withstand postulated transportation accident scenarios and still meet
the applicable regulations remains to be investigated.

Waste disposal concepts are the least well-developed aspect of
airborne waste management technology. It appears that long-lived
materials such as 1^ 9I, ̂ C , and particulates will have to be emplaced
in a geologic repository and that shorter-lived airborne wastes (i.e.,
krypton, ruthenium) may be acceptable in shallow-land burial grounds.
However, there is not yet any general agreement on these concepts.
Furthermore, virtually no work has been done on developing repository
criteria for these wastes which may affect the recovery and treatment
phases as well as disposal.

The long-range goal of the program is to demonstrate of all of the
steps necessary to manage airborne wastes. One major aspect of this
goal involves the design, construction, and operation of a hot, integrated
facility for recovering and treating all of the airborne wastes in a
manner that complies with applicable regulations. The design of such an
integrated flowsheet is currently being pursued under the auspices of
the CFRP. It is anticipated that the demonstration of this flowsheet



will begin about 1990, although the location has not yet been finalised.
Plans call for the waste products from the integrated, hot demonstration
to be smplaced in an appropriate disposal test facility in the early
1990s so that the performance of the waste packages can be evaluated
under realistic conditions.

Simultaneously, the more basic airborne waste management development
needs will be addressed. Studies concerning recovery and treatment will
be made to verify initial assumptions and results, to provide detailed
design and operating information, and to test the waste forms for
compliance with transportation regulations. The development of advanced
processes will be supported if these processes prove to be significantly
more cost-efficient than the existing ones. Work will begin in FY 1984
to develop interim criteria to aid in conducting other activities and in
providing guidance to the appropriate regulatory agencies. Disposal
technology will be developed over a somewhat longer period since it will
be needed later than the treatment technology and more time will be
required for its advancement from the present status. Initial work will
involve identifying and developing a reasonable consensus on acceptable
disposal methods for each airborne waste species. These methods will be
developed in detail in the late 1980s, leading to the demonstration
(mentioned above) in the early 1990s. It is hoped that the work can be
done in test facilities under the auspices of other programs; therefore,
interfaces will be established with the appropriate DOE waste disposal
organizations.

Interfaces will also be established with other programs involving
technologies relevant to the CAWMP, such as airborne waste management
programs being conducted by DOE defense nuclear materials contractors
and foreign countries.

It is anticipated that all research and development activities
under the auspices of the CAWMP should be completed by about 1990. The
recovery/treatment and disposal demonstration phases of this program are
expected to continue for a substantially longer time to monitor the
performance of the relevant systems.


