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The Hanford Site (Figure 1) is about several generations of processing facilities. The
560 square miles of mostly arid desert. At one 300 Area is a technical support and fuel manu-
time, at the north end of the area along the facturing area. The most recent site area is the
Columbia River, the Department had eight pro- 400 Area where the Fast Flux Test Facility started
duction reactors operating to make plutonium, up and went critical in 1980; it's the new genera-
The 200 Area plateau west and east contain tion activity, mostly technology oriented.

Figure 1. Map of the Hanford Site

(a) U.S. Department of Energy, Richland, Washington.
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Since 1944, waste has been put into cribs, In the late 1950s, some of the SSTs started
tanks, or various kinds of burial grounds, lt is a lealdng. The actual total amount of liquid that
very complex set of waste forms that must be dealt went into the soil was rather small but there was
with over the next 30 years or more to come up still a significant problem. We began a program
with solutions for their ultimate disposal, to take as much of this supernate from these tanks

Over the years, better technology reduced the as possible to prevent further leaks. As the resid-
waste volume, on a per ton of fuel processed basis ual liquid is pumped from the tank, the salt cake
(Figure 2). The old tritium and deuterium plants material left creates new challenges--how to get
were basically a bismuthphosphate processing into the tank and ultimately remove the salt cake.
technology as compared with the current PUREX The SSTs were eventually replaced with more
technology. So over 45 years, the Site has learned effective, double-shell tanks (DSTs). The DSTs
how to reduce waste volumes, which has been a are about 75 ft in diameter and hold about 1 mil-
significant concern, but even so the volume of the lion gallons each. There are 28 DSTs onsite.
material processed has resulted in a significant These tanks, which contain supernate from SSTs
legacy that now must be addressed, as well as current processing wastes from the

In the early days, the high-level processing PUREX operation, are the first target of the
waste was placed in single-shell tanks (SSTs), with vitrification and tank remediation program.
a single-carbon steel envelope, backed by concrete, In the early days the idea was that by
with a lifetime of about 25 years. The wastes, cascading liquid from tank to tank in a cascade
initially liquid, now range in chemical forms in series, to use them as a submerged settling basins,
each tank from supernate liquids to solid precipi- the curie content would be minimized and then
tates. So we have some real challenges. There ultimately the waste would be discharged to the
are 149 SSTs onsite, ground (Figures 3 and 4).
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Figure 2. Fuel Reprocessing Waste Volumes
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Figure 3. Tank Waste Discharged to Ground; Radionuclide Material Balance
(Estimated % of Total Curies)

Cribs were studied critically and the soil This material is in very good condition.From 1970-
column was found to be.perfect for retaining 1973, TRU waste was put in 55-gal drums and
certain radionuclides. Several cribs onsite have literally dumped, and we have no confidence that

segregated various radionuclides (Figure 5). For the integrity of those drums is still intact. So we
the most part they have been kept out of ground- expect that we are going to see some very signifi-
water but they are going to be there for a long cant problems retrieving this material even though
time until they decay or are remediated. The in it's fairly recent, post-1970.
situ vitrification technology is one method for There are also a number of reactors that are

dealing with these cribs, being decontaminated and other facilities include
Solid wastes include retrievably stored trans- canyon-type facilities, processing facilities, the

uranic wastes, wastes that have been generated B Plant, the REDOX, D Plant, C Plant, and
since 1970. For example, the EBR-2 fuel shipping PUREX Plant. Some of them were flushed out
containers contain fragments of experimental fuels before they were shut down; others were not.
that were radiated either in EBR-2 or FFTF. This is going to be a major D&D effort that is
Ultimately ali of this material will be repackaged going to take a long time. And it's going to
and sent to WIPP. To that end, however, we will require some very innovative approaches to be
be building retrieval and repackaging facilities, cost effective.
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Figure 4. Radioacti_ty in Liquids Dbcharged to the Ground

We're looking at the possible ways that we can better job of recovering secondary wastes from
deal with some of these wastes. We think tl, at other treatment processes. There will be a lot of

separations will help, particularly with regard to decontamination going on and we need to be able
soils, leaking, soil washings, to concentrate the to minimize waste volumes for those activities.

waste portion for disposal. We need to do a
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Figure 5. Typical Distribution of Radioisotopes Beneath 200 Area Cribs
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