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ABSTKACT

The Curium Source Fabrication Facility (CSFF) at Oak Ridge

National Laboratory (ORNL) was decontaminated to acceptable

contamination levels for maintenance activities, using

standard decontamination techniques. Solid-and liquid-waste

volumes were controlled to minimize discharges to the ORHL

Waste Systems. This program required two years of decon-

tamination effort at a total cost of $580K.

INTRODUCTION

The CSFF1 was designed and constructed at the Oak Ridge National Laboratory

(ORNL) in 1963 to prepare and encapsulate multigram quantities of curium-242

and curium-244 for the U. S. Atomic Energy Commission's Systems for Nuclear

Auxiliary Propulsion (SNAP) program. At the termination of the SNAP programs,

the facility operated as a Curium-244 Fuel Development Facility for the U. S.

Department of Energy (DOE) until 1979. At this time, the CSFF was placed on

the DOE's surplus facility list and plans were formulated to decontaminate the

facility.2

DESCRIPTION OF FACILITY

The CSFF (Figure 1) contained four manipulator operated stainless steel lined

cells that were surrounded by steel tanks containing two feet of water for

*Operated by Union Carbide Corporation under contract W-7405-eng-26 with
the U. S. Department of Energy. ,

By acceptance of this article, the j
fcjf A t ^ iTn publisher or recipientacknowladges i . . , . , , ,o ,7rn , i A
MII\ I r H th# us-Gover^«"t'*"9h««° I DISTRIBUTION OF THIS DOCUMENT IS U N L M T E U / J ^
IllfiW I kit r * M l n • nonexcluiiva. royalty-free (^

licanse in and to any copyright



UNCLASSIFIED
OBNL-OWG 63-4906R3

CONCRETE

STEEL DECK
(OPERATING FLR. BELOW)

REMOVABLE WATER FILLED
STEEL TANKS

ARMOR PLATE

' MANIPULATORS

TRANSPARENT PANEL
FILTER BOX AND GLOVE PORTS

CELL VENTILATION
EXHAUST

FIGURELJ..



2

neutron shielding. The water shielded cells contained precipitation vessels,

powder handling equipment, vacuum hot press, calorimetry equipment, and an

inert gas-shielded tungsten arc (GTA) welding system. The beta/gamma

shielded manipulator cell (Cell 5) contained leak test equipment, analytical

balances, and a GTA welding jig. The cell access area behind the cells was

used as a loadout area for contaminated equipment and for manipulator

removal and repairs.

DECONTAMINATION OF WATER SHIELDED MANIPULATOR CELLS

At the initiation, of the decontamination effort there was 350 grams of

curium-244 sesquioxide (21ttfCm203) in powder form in the water shielded cells.

The 1*Cm203 was recovered, inventoried, encapsulated in stainless steel con-

tainers, and stored in another facility. The cells and associated equipment

were then sprayed with an aqueous detergent solution at a rate of 1 x 10 5 m3/s

(2 gpm) and a nozzle pressure of 7 MPa (1000 psi), to remove insoluble par-

ticles of 2lflfGiti203 from all in-cell surface areas.

The next stage in the decontamination cycle was accomplished by applying a

Turco-4501 solution on all in-cell surface areas, followed by a warm oxalic

acid solution rinse to remove oil, grease, and rust that had accumulated on

the non-stainless steel equipment. All in-cell surface areas were then wiped

with wet cotton swabs containing a high percentage of solid sodium bisulfate

'(Sani-Flush cleanser). Test wipes were removed from the cell system and were
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found to be alpha contaminated to greater than 1.0 MBq (>6 * 107 dpra). The

decontamination procedure was repeated until the analytical data indicated a

general contamination level of less than 2.0 KBq (<1 x 105 dpm) alpha per

wipe. All accessible surface areas inside Cell 3 were covered with a

strippable paint (ALARA Decon Yellow) and a plastic tent with an airlock

entry was constructed around the Cell 3 access plate. Operating personnel

protected with plastic airline suits removed the cell access plate under

controlled conditions. All vessels, piping, and associated equipment were

coated with strippable paint, transferred to Cell 3, and placed in stainless

steel drums for storage in the ORNL Retrievable Waste Storage Area.

Final decontamination of the in-cell surfaces of the water shielded cells was

accomplished by the wet wipes saturated with Sani-Flush powder which reduced

the in-cell surface area contamination to less than 1.0 KBq (<6 * 101* dpm)

alpha per wipe. A final application of strippable paint to the in-cell sur-

faces reduced the contamination level to an acceptable tolerance for in-cell

maintenance and repairs for future DOE programs.

DECONTAMINATION OF THE BETA/GAMMA SHIELDED MANIPULATOR CELL

The Beta/Gamma Manipulator Cell (Cell 5) was contaminated with particles con-

taining alpha and beta emitting radionuclides (<2 KBq per wipe). The decon-

tamination techniques used on Cell 5 were identical to those previously

reported. After the contamination level had been reduced to less than 1 KBq

' (<6 x 101* dpm) alpha or beta on a smear, operating personnel entered the cell
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in plastic airline suits to remove excess equipment, and scrubbed the in-cell

surface areas by hand until the smear level was reduced to less than 100 Bq

(<6000 dpm) alpha per wipe. The in-cell surfaces were painted with an epoxy

paint (Colma Sol) and the smear level was reduced to ORNL requirements

(1.0 Bq or 60 dpm alpha) for the future operations planned for this cell.

DECONTAMINATION OF CELL ACCESS AREA

After the completion of the in-cell decontamination, the outside surfaces of the

water shielded tanks were cleaned to ORNL standards for alpha contamination

levels that permitted, repainting for future operations. The floor area behind

the cells was decontaminated and repainted to meet ORNL standards for alpha

contamination 1- Is for limited access operations.

All service equipment associated with the curium program was decontaminated to

ORNL tolerances for packaging and burial in the ORNL SWSA. The CRL Model 8

extended reach manipulators were removed from the cells, decontaminated to

acceptable levels, repaired, and stored for future DOE programs.

SUMMARY

The ORNL CSFF was decontaminated, using standard techniques, to an acceptable

contamination level for reuse in future DOE programs. The decontamination

program resulted in a minimum of liquid and solid wastes being generated and

met the ALARA principle of low radiation dose to personnel.
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