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INTRODUCTION

A pilot plant designed and procurred by AWC, Inc., a small business

firm providing Health Physics services to the nuclear industry, arrived on

Johnston Island in late November, 1985.

The process used in this pilot plant, the AWC TRUclean Process*, was to

be tested under research and development conditions on Johnston Island to

determine the effectiveness of transuranium (TRU) removal from soil. The

research was to provided sufficient information to the Field Command of the

Defense Nuclear Agency (FCDNA) to allow the FCDNA to determine the cost

effectiveness of decontaminating the soil versus the complete disposal of

the contaminated coral/soil and its replacement.

In order to evaluate the TRUclean process, four Thallium-activated

sodium iodide, Nal(tl) detectors were used to determine the total

radioactivity contained in the coral matrix as it entered the system. An

additional four Nal(tl) detectors were used to identify any residual

radioactivity in the coral/soil as it exited the system.

*patent pending
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The radioactivity was determined by measuring the 59.5 KeV gamma rays

emitted by the americium-241 (241 Am) which is associated with plutonium-239

contamination. Comparisons of the radioactivity in the incoming and exiting

materials yielded the decontamination factors.

A dry screening or sieving operation was used to sort the incoming

material into separate size fractions with the fractions going through the

screen dropping directly into an intermediate transport device (auger). The

fractions not going through the screen were vibrated over the screen and

down into a crusher to become properly sized fractions. Once these

fractions left the crusher, i.e. properly sized, they joined the fractions

which fell through the sieve into the auger.

The screened and sized fractions proceeded by way of the auger to the

TRUclean Processing Unit. The TRUclean process is not a dry sieving

operation but utilizes fractional classification in a water slurry to

decontaminate the coral/soil.

Confirming measurements were made utilizing:

1. Nal(tl) detectors

2. Field Instruments for the Detection of Low Energy

Radiation (FIDLERs)

3. High Purity Intrinsic Germanium Detectors (HpGe)

4. Radiochemical Analyses

METHODS & PROCEDURES

The operation of the fractional classifier (TRUclean Processor) to

remove TRU from coral/soil required the critical adjustment to and the



proper combinations of several mechanical systems such as:

- Delivery rate of the feed conveyor

- Size of the fractions delivered from the crusher and screen.

- TRUclean Processor variations.

- Water delivery and removal rates

- Discharge rate of processed fractions

Though TRU was first successfully removed from the island's coral/soil

on December 16, 1985 actual test runs did not begin until January, 1986.

One hundred and eighty-one (181) test runs were completed in order to

determine the most appropriate operating parameters so a production rate of

50 cubic yards per week could be obtained. Once this goal was reached,

research was conducted to improve the decontamination factors and thereby

increase the volume reduction for the TRUclean process. These improvements

required alterations and modifications of the equipment before additonal

test runs were conducted-

The original design of the pilot plant was based upon a simplified

configuration. However, it was recognized early in the research that

multiple staging of the TRUclean Processor units would enhance and increase

the decontamination of the soil. In order to simulate this staging,

collected materials which contained the higher concentration of TRU were

reprocessed. The reprocessing proved very successful and it was confirmed

that the use of several of the TRUclean Processors in sequence would indeed

greatly enhance the overall decontamination efficiency.

RESULTS AND CONCLUSIONS

As the coral/soil matrix exited the TRUclean process, all materials



passed underneath the detector array. If any particles due to particle

dynamics or geologic configuration had bypassed the TRUclean Processor,

these particles were detected and manually removed by a Health Physics

Technician. The detection and removal could occur automatically in a

prototype or production model.

Representatives samples were taken from each test run to verify that

the material was equal to or less than 500 Bq/kg. The samples were split

into two (2) aliquots and sent to independent laboratories for radiochemical

analyses. The laboratory results did verify that the project goals were met.

All of the processed material deemed equal to or less than 500 Bq/Kg

were taken to a concrete pad and spread to the depth of (one inch) 2.54 cm.

Fifteen minute counts were made of each laydown of the material. Each

measurement indicated that the TRUclean fractional classification process had

removed the radioactive contaminants to the cleanup criteria of.less than

500 Bq/Kg.

The following conclusions were reached as a result of the research

conducted with the TRUclean process on Johnston Island:

1. Processed materials will have a total TRU activity of less than 500

Bq/Kg.

2. Approximately 90% of the TRU activity in coral/soil is removed by a

single pass through the fractional classification process.

3. A volume reduction of greater than 90% of the original contaminated

volume can be achieved with the returned "clean" volume less than or

equal to the cleanup criteria.

4. Reprocessing or multiple staging of the process units will yield

overall efficiencies of greater than 90%.



At the conclusion of the Johnston Island research, the pilot plant was

shipped to the Nevada Test Site (NTS) and arrived at the area 25 E-MAD

facility the last week of August, 1986. The equipment and instrumentation

were then moved to the Engine Transport Maintenance Buildings (train shed)

for recommended modifications. (Sunderland, 1987).

Research on soil types other than coral/soil have been conducted at the

NTS during the past nine (9) months. The test data from this research has

confirmed the conclusions of the Johnston Island research and verified that

the TRUclean fractional classification process is a viable and economical

alternative to the disposal of radioactive wastes associated with soil.
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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, makes any warranty, express or implied, or
assumes any legal liability or responsibility for the accuracy, completeness, or use-
fulness of any information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights. Reference herein to any spe-
cific commercial product, process, or service by trade name, trademark, manufac-
turer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof.
The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof.


