





LEGAL DISCLAIMER

This report was prepared as an account of work sponsored by
an agency of the United States Government. Neither the
United States Government nor any agency thereof, nor any of
their employees, nor any of their contractors, subcontractors or
their employees, makes any warranty, express or implied, or
assumes any legal liability or responsibility for the accuracy,
completeness, or any third party's use or the results of such
use of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial
product, process, or service by trade name, trademark,
manufacturer, or otherwise, does not nec sonstitute or
imply its end: ment, recommendation, ng by the
United States Government or any agency wereor or its
contractors or subcontractors. The views and opinions of
authors expressed herein do not necessarily state or reflect
th==~ of the Unit~~ “*~te~ ~~rernment or any agency there~*
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ACRONYMS

acceptable source impact levels

degrees Centigrade
Chemical Abstract Service

U.S. Department of Energy
U.S. Department of Energy, Richland Operations Office

degrees Fahrenheit
Federal Register

high-efficiency particulate air

National Environmental Policy Act of 1969
notice of construction

Plutonium Finishing Plant

Pacific Northwest National Laboratory
Plutonium Reclamation Facility
polyvinyl chloride

Remote Mechanical A
Remote Mechanical C

State Environmental Policy Act of 1971
small quantity emission rate

toxic air pollutants
volatile organic compound

Washington Administrative Code
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Plutonium-bearing materials in containers and as hold-up need to be stabilized to minimize safety
concerns, reduce radiation exposure to PFP and Hanford Site personnel, and reduce public risk.

4.0 PROPOSED ACTION AND PROJECT PROCESS DESCRIPTION

The proposed action is thermal stabilization of polycubes in muffle furnaces using a batch process. The
thermal stabilization process will convert polycubes to a form suitable for long-term storage.

The polycubes are a mixture of plutonium and/or uranium oxide in a polystyrene matrix, cast into the
shape of rectangular parallelepipeds. The polycubes, varying in size from 1.27 centimeters by

5.08 centimeters by 5.08 centimeters (0.5 inch by 2 inches by 2 inches) up to 5.08 centimeters by

5.08 centimeters by 5.08 centimeters (2 inches by 2 inches by 2 inches), contain less than 0.1 metric ton
(220 pounds) of plutonium and are packaged in vented containers (WHC-SD-CP-TI-204).

Polycubes also contain other materials [i.e., aluminum paint and/or polyvinyl chloride (PVC) tape] that
have been used to cover and/or seal = polycube surfaces. An engineering study (WHC-SD-CP-TI-204)
suggested that approximately 2.5 w 1t percent of the : ©  dard 5.08-centimeter (2-inch) cube is
associated with PVC tape while 4.5 weight percent represents the weight of a cloth tape with polyethylene
backing.

The proposed action will use the existing muffle furnaces (up to 5 total) located in the former RMC and
RMA lines of the 234-5Z Building. The muffle furnaces are used for stabilizing the plutonium-bearing
materials (i.e., metal, alloys, and oxides) to meet the DOE-STD-3013 storage requirements. Support
activities include sampling the thermally stabilized material for residual moisture content and repackaging
the thermally stabilized material for long-term storage.

The thermal stabilization of polycubes involves the following:

o Transferring the containers from the 2736-Z vaults to a glovebox in 234-5Z Building -

e Removing the polycubes from the containers and placing the polycubes into trays (referred to as
boats)

e Placing the boats into one of the muffle furnaces and ramping up the temperature to a final
temperature of approximately 950°C (1,742°F) and holding the temperature for a set amount of time

¢ Allowing the furnace to cool down
¢ Sieving, sampling, and packaging.

The programmed ramping up of the temperature allows for maximum efficiency and safety in removing
organic compounds from the polycubes.
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stabilization process, and compares these values with corresponding WAC 173-460-080 SQER limits.
The bounding yearly values are based on a total polycube mass of 180 kilograms (396 pounds), which is
assumed to be all organic material, i.e., radiolytically degraded polystyrene. Although it was assumed
that all polycubes would be processed within a single calendar year, the polycubes will be thermally
stabilized over approximately 12 months during 2001 and 2002. The results summarized in Table 2
clearly indicate that the emission rates for WAC 173-460 TAP class A or B chemicals from polycube
thermal stabilization do not exceed SQER.

Approximately 2.5 percent weight of a polycube is attributed to PVC tape and 4.5 percent weight to the

" cloth tape with polyethylene backing. Studies performed by PFP (1998) indicated that the thermal

decomposition of PVC in air produces primarily water, carbon dioxide, hydrochloric acid, and a very
small quantity of organic fragments. The only regulated organic compound produced is butane. The
SQER for butane is 2.3 kilograms (5.06 pounds) per hour. Based on 2.5 percent weight of polycube, the
concentration of PVC in a 400-gram (0.88-pound) batch of polycubes is expected to be approximately

10 grams (0.02 pound). The emissions of butane from such a small amount of PVC would be much lower
than the SQER.

The same studies indicated that any polyethylene present in the plutonium oxidesto! thermally
stabilized in the glovebox furnace would be oxidized to m dioxide and water before any flammable
gases could be produced. The flammable gases produced were identified in the studies. None of the
flammable gases prc iced were regulated as TAPs.

The criteria pollutants of concern from thermal stabilization of polycubes are volatile organic carbons
(VOCs) and carbon monoxide. The total estimated emissions of 7.38 kilograms (16.3 pounds) per year
from all the VOCs are calculated to be less than the threshold level of 1,812 kilograms (4,000 pounds) per
year for total VOCs as specified in WAC 173-400-110(5)(d). The total estimated emissions from carbon
monoxide are expected to be 793 kilograms (1,750 pounds) per year. This is less than the threshold level
of 4,530 kilograms (10,000 pounds) per year for carbon monoxide as specified in

WAC 173-400-100(5)(d). Request for exemption is included in the cover letter for this NOC application.

8.0 SUMMARY

The projected emissions of TAPs from the thermal stabilization of polycubes are negligible as discussed
in Section 7.0. All TAPs emissions are well below SQER levels described in WAC 173-460-080. The
total potential emissions from all the VOCs and carbon monoxide are calculated to be less than the
threshold levels as specified in WAC 173-400-110(5)(d). No additional control systems or monitoring
systems are proposed for this operation. There will be no significant impact to the ambient air due to this
thermal stabilization.

9.0 REFERENCES
61 FR 36352, "Record of Decision for Plutonium Finishing Plant Stabilization Final Environmental
Impact Statement, Hanford Site, Richland, WA", U.S. Department of Energy, Washington, D.C.

DOE/EIS-0244-F, Plutonium Finishing Plant Stabilization Final Environmental Impact Statement,
May 1966, U.S. Department of Energy, Richland Operations Office, Richland, Washington.
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Figure 1. Plutonium Finishing Plant - 200 West Area.
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