A Pilot Study to Detect Radioactive Materials  

in Imported Scrap Metal at Seaports in the U.S.
The U.S. Environmental Protection Agency (EPA), at the request of the U.S. Customs Service, initiated a pilot study to investigate the need for, and feasibility of, safeguarding against illicit or inadvertent inclusion of radioactive contamination in imported scrap metals arriving at seaports.  The EPA is collecting data on the frequency with which radioactively contaminated scrap metal is imported into the United States, as well as tests the effectiveness of a grapple-mounted radiation detection system. 

The EPA installed detection devices, conducted field and laboratory testing of a system for detecting contaminated metals, and developed and provided training for port personnel on operational procedures.  Currently, the EPA has monitored over 1.4 million gross tons of scrap metal off-loaded at New Orleans, Louisiana and Charleston, South Carolina.  A similar study is also being conducted by industry at Morehead City, North Carolina.  These studies are providing information to improve the design of future efforts to detect radioactive materials in imported scrap metal.  

   
 To collect data on the rate of inclusion of radioactive materials in imported scrap metal, the EPA installed radiation detection systems inside the grapples used by cranes to offload scrap metal.  The pilot test employed five grapple-mounted Cricket Radiation Detection Systems manufactured by Rad/Comm Systems Corp. These devices operate in three modes: continuous area scanning, selective grapple load scanning, and manual “search and find” scanning. The detection systems were connected to a remote (up to six miles from the crane) wireless data-logging system on a personal computer. The detector assembly, which is a plastic scintillator unit, is welded in place beneath the grapple-tree baseplate. To avoid damage during operations, units are “ruggedized” to withstand the high G-forces associated with scrap material handling, weather-proofed, and have no exposed cables. At power-up, each system automatically performs a self-testing routine.  The EPA developed protocols for routine operation of the monitoring system and for response to any detection events that might occur (shown on reverse). 

     Monte Carlo N-Particle Transport Code, was used to evaluate performance of the grapple-mounted detection system to identify radioactive materials located in a grapple load or a ship’s hold. In either location, detection probabilities are influenced by the activity of the source and the shielding of the surrounding metal mass. The detection capabilities are considered in the context of ranges of activities and types of radionuclides employed in common industrial and medical devices that could turn up as orphan sources in the scrap metal supply.  
    The pilot study demonstrates the feasibility of establishing a monitoring system for radioactive materials in scrap metals.  It also helps create necessary protocols for implementing such a process. 
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