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ANTECH G3102-4216 Excavator Mounted Bucket Assay System (EMBASSY) 
The Excavator Mounted Bucket Assay System or EMBASSY system is designed to assay and 
determine the radiological contents of an excavator bucket. It was designed for detecting, 
assaying and segregating Technically Enhanced NORM (Naturally Occurring Radioactive 
Material) but its use can be applied to almost any radionuclide contaminant found in soil, gravel 
or rubble. These include both activation products and fission products including Co-60 and Cs-
137. The great advantage of the EMBASSY system is that material handling is greatly reduced 
as uncontaminated soil or rubble may be returned directly to the source or excavation site and 
no further handling is required. Only contaminated material requires further handling. 

The device consists of a detector assembly in a shadow shielded housing which is temperature 
controlled. The shielded detector unit is fixed to a shaft with a cam such that the shielded 
detector can move up and down the shaft and simultaneously rotate as required. The shaft is 
fixed at two positions to the heavy steel protective grille, which is located in front of the 
excavator operator’s cab. The excavator bucket (shown in the measurement position) and the 
detector assembly in the upper storage position can be seen in Figure 1. 

 

 
Fig. 1. This drawing of the EMBASSY system shows the shielded detector assembly in the upper storage 
position, rotated towards the front of the operator cab. Note that the excavator bucket is in the measuring 
position. 
 

The mechanism allows the shielded detector to be stored in a position to the right of the 
operator and at the top of the cab assembly. Once the operator has filled and levelled the 
contents of the excavator bucket, it is moved at a pre-determined position underneath the 
excavator boom as shown in Figures 1 and 2. 

Using an electric cable hoist, the shielded detector is moved and rotated to a position in front of 
the cab and immediately above the excavator bucket, which is pre-positioned by the operator in 
the measurement position. By positioning the bucket in line with the spring-loaded rod fixed to 
the front of the operator cab, the excavator operator has only to consider accurate positioning of 
the bucket curl angle. The shielded detector is shown after it has been lowered and rotated into 
the measurement position in Figure 2. 
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The EMBASSY system employs a high efficiency 4 in. by 2 in. by 16 in. collimated thallium-
doped sodium iodide (NaI(Tl)) scintillation detector with a relative efficiency of greater than 
200% and housed in a graded lead and steel shield. The detector is mounted in a manner to 
include temperature stabilization and vibration reduction. 

 

 
Fig. 2. This drawing of the EMBASSY system shows the shielded detector assembly at the bottom of its 
travel and rotated into the measurement position. Note that the excavator bucket is in the measuring 
position. 
 

The EMBASSY system is designed to measure Ra-226 in an excavator bucket with sensitivity of 
better than 0.5 Bq/g (13.5 pCi/g) based on the assumption that both the source distribution and 
the density of material in the bucket are uniform. Fission and activation products, based on 
measuring either Cs-137 or Co-60, can be measured at even lower detection levels. 

Measurements using the EMBASSY system are controlled and approved by a measurement 
technician who remains outside of the radius of the danger zone associated with the operation 
of the excavator. He employs a ruggedized tablet computer, which communicates with the 
EMBASSY system over a wireless link.  

Once the excavator operator has positioned a loaded bucket for measurement, the 
measurement technician repositions the shielded detector assembly over the excavator bucket, 
performs the measurement and then returns the detector assembly to the storage position.  
Following the measurement the analysis computer (which is part of the EMBASSY system) 
transmits the measurement results to the tablet computer operated by the measurement 
technician. The data includes the measured gamma spectrum and the specific activity of 
selected radionuclides. With this data the measurement technician determines the disposition of 
the contents of the excavator bucket and instructs the excavator operator in the appropriate 
disposition of the bucket contents. 

The great advantage of the EMBASSY system is that uncontaminated material can be returned 
to the excavation and no further handling is required. 

 


