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Excavator Mounted Bucket Assay System
The Excavator Mounted Bucket Assay System (EMBASSY) - designed and manufactured by ANTECH 
for Studsvik - is designed to assay and determine the radiological contents of an excavator bucket. 
Using EMBASSY, Studsvik can detect, assay and segregate radionuclide contaminants found in soil, 
gravel or rubble thereby minimising the waste generated from remediation of the site and saving 
disposal costs.

EMBASSY is designed to perform measurements that directly allow the determination of whether the bucket contents 
are In-Scope or Out-of-Scope with regards to the appropriate regulations. This process will reduce the time taken to 
remediate a site, which in turn will save project costs and allow you to meet programme timescales.  The benefit of using 
EMBASSY 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. This minimises the risks to the workforce and, by combining 
characterisation with the excavation, will save time and costs.

Studsvik’s EMBASSY is controlled and operated by a measurement technician who remains outside of the radius of the 
danger zone associated with the operation of the excavator. This ensures a safe operating environment and minimises the 
risks at the workface.  The technician controls EMBASSY via a ruggedized tablet computer, which communicates with the 
system via a wireless link. The measurement results inform the technician as to the sentencing of the bucket contents. The 
technician instructs the excavator operator in the appropriate disposition of the bucket contents.

Your project 
delivery will be 
accelerated…

...because 
of Studsvik’s 
EMBASSY 

complete real time 
characterisation 

solution

Studsvik’s EMBASSY Customer Benefits
• Robust real time sentencing decisions that will ensure compliance 

with transport and disposal regulations
• Site clearance projects will be optimised by allowing real time 

decisions to be made. This speeds up the sentencing programme 
and can support project acceleration

• Project acceleration will in turn save the cost of extended site 
attendance and minimise site based overheads such as equipment 
hire

• Doses received by the workforce can be minimised by preventing 
double handling of the waste

• Enables back-fill excavations during the process
• Instant determination of whether material is In-scope or Out of 

Scope of EPR10 
• Removes the requirement for an extensive sampling campaign – 

time and cost and coverage (confidence in the sampling regime)
• 100% of material assayed giving full confidence in sentencing as 

Studsvik / ANTECH have proven track record in providing assay 
solutions



Excavator Mounted Bucket Assay System

Technical Facts
EMBASSY utilises a large-area temperature controlled 
NaI(Tl) detector. When in its home position it is irradiated 
by a europium source (highly collimated, so as not to give 
the excavator operator a dose) which provides an on-the-fly 
constantly updating calibration. The detector is also kept at 
a constant temperature via a heater.

The assay is performed from above, therefore EMBASSY 
uses the excavator bucket to shield unwanted signal – 
rather than the bucket blocking the signal you are trying 
to measure (as for systems that measure from below). The 
detector housing also contains shielding to block interfering 
background radiation.

EMBASSY also takes into consideration the moisture 
content of the material that is being assayed and will 
sentence on dry weight (or an agreed water percentage). 
This allows EMBASSY to be operated in a range of weather 
conditions (moisture contents) without the need to re-
calibrate.

EMBASSY is not a “black box” system. The controlling 
software displays the gamma spectrum for each 
bucket measurement, such that it can be viewed by a 
Measurement Technician who can ascertain whether the 
system is functioning correctly. This gives confidence in the 
fidelity of the measurements.

Many industries handle radioactive substances or 
generate radioactive residues through the processing 
of raw materials. Historic activities have given rise to 
numerous brownfield sites that are contaminated with 
radioactive materials. Land on these sites suspected to 
be contaminated with radioactive material will require 
characterisation in order to ascertain the need for 
remediation. Subsequent remediation operations, and 
further characterisation, may then be required.

Following remediation operations, the newly 
exposed surface of the material remaining after the 
remediation operations will need to be characterised 
in order to demonstrate successful remediation. 
Further remediation operations may then be required. 
Remediated material will also require characterising 
in order to determine its suitability for future use or 

waste sentencing. The flow chart below details the 
various stages involved in a land remediation project.

Characterisation via sampling can be undertaken. 
However, this can require extensive numbers of 
samples to be obtained in order to demonstrate the 
required level of confidence in the characterisation, 
which has time and cost implications. Studsvik’s 
EMBASSY characterises 100% of excavated material 
as it is being excavated. Material is excavated until 
only that which is Out-of-Scope of the appropriate 
regulations remains. As the material is assayed during 
excavation, there is no need for characterisation 
studies post remediation operations. The box labelled 
EMBASSY in flow chart shows all of the operations 
that EMBASSY conducts simultaneously.

Land Characterisation / Remediation
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Reliability
EMBASSY has been designed to be very resilient to site 
conditions, with both operational safety, maximum 
throughput and continued operability in mind. As such, 
multiple redundancies have been designed in to the workings 
of EMBASSY, in order to ensure continued operability in the 
event of component failure and also to avoid the need for 
manual handling of the system.

If the europium on-the-fly calibration becomes unavailable 
and the heater fails, a range of temperature dependent 
calibration curves can be utilised. This ensures continued 
operation of the detector.

EMBASSY is controlled via a webpage. As such, EMBASSY 
can be controlled by a range of devices, e.g. a tablet 
computer or smart phone. This offers optimum redundancy 
in the control of EMBASSY.

The detector is mounted in a manner to minimise the effects 
of vibration due to excavator operations. The detector 
housing can be easily demounted from the excavator for 
periods of intense vibration, e.g. prolonged driving over hard 
surfaces such as concreted roadways.

Operational Safety
EMBASSY has been designed to be as safe as possible to 
install and operate.

EMBASSY is attached to the excavator, rather than being 
a stand-alone system. Stand-alone systems are prone to 
being damaged by the excavator bucket, as the bottom of 
the bucket is often below the line-of-sight of the excavator 
operator.

When not in use (i.e. during excavation operations) EMBASSY 
is suitably positioned so as to not interfere with safe 
excavator operations or be in the eye line of the excavator 
driver.

EMBASSY draws power from the excavator and is operated 
wirelessly. Therefore, there are no trailing cables, as would be 
present for a stand-alone system.

Wireless control of EMBASSY allows the Measurement 
Technician to be safely located outside of the working area of 
the excavator.

EMBASSY characterises and sentences material as it is being 
excavated. Thus, double handling of excavated material 
is prevented. Therefore, minimising doses received by the 
workforce.

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.


