








officially ceased production of uranium metals and the sites
ision was changed to remediation only.

The Femnald site remediation involves a variety of material
(process and pit waste, soil, fly ash, drummed waste) with a
variety of contaminants such as heavv metals, organics, and
radioactive elements. The task of remediating Femnald is
divided into subtasks called Operable Units (OUs). Presently,
there are five Operable Units. Each is responsible for
remediating 2 specific medium or site location. Table |
descril  be different responsibilities for the Operable Units at
the FEmwr, and Figure 2 shows the physical layout of OU 1.
Because the bulk of Fernald's process wastes come from QU
1, which contains several waste pits, this paper will focus on it
as a vitrification site.
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Figure 2 - Operable Unit 1

Operable Unit | contains approximately 350 000 m’ of pit
wastes and up to 540 000 m’ of soi he pits, in the caps,
and in the 1 1e: nt. However, present
estimates assume that only a portion of the soil sun the
pits is contaminated to the extent that it requires treatrnent.
Table 2 shows the quantities of contaminated material expected
in OU 1. The major cost driver at Fernald is not the fact that
the materials are radioactive, but rather, the large quantities of
materials needing remediation.

MAWS TECHNOLOGIES

The object of MAWS is to reduce waste volume through a
vitrification process that exploits the chemical nature of the
Fernald waste strcams. By blending them in optimum
proportions, this process increases the overall volume reduction
of the final treated waste, and it eliminates the additives that
would otherwise be necessary for making vitrified waste. Soil
washing, ion exchange, and vitrification technologies can each
individually result in volume reductions. The pet volume can

Waste Soil
M’ M’

25,749 75192

14,128 41,614

163,049 25,398

Pit 4 . 41,064 100,742

Pit 5 . © 15573 184,028

Pit 6 . 8836 60.770

Clear Well . 7310 28326

Bumpit . 6.938 12,180

Totals 342,647 528.250

Table 2 - OU | Waste Quanties

be further reduced by integrating the process to form a
synergistic effect. MAWS centers on stabilization by
vitrification, with soil washing and ion exchange, to sbtain
synergism. Figure 3 is a process flow diagram showing the
integration of the various technologies into the MAWS system.
Descriptions of the technologies follow:
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Vitrification

Glassware was made by the Romans several hundreds of
years before Christ, and some of this glasswarc has been
discovered in ancient shipwrecks. The glassware has eroded
less than % millimeter over 2,500 years. The erosion rate of
the crude Roman glass in corrosive salt water implies that low-
leve! radioactive wastes dissolved in molien glass should
remain entombed in the glass for extremely long periods of
time (10,000 years or more). The extremely low leach rate for
such a glass should keep concentrations in the environment
below regulatory limits and thereby provide protection of the
environment indefinitely.

Wastes placed in a vitnifier are treated by physically
making the wastes part of the glass. At zlevated temperatures,
















