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Situ Gamma Spectrometry 
Technologies at Fernald 

A Department of Energy (DOE) site 
entering the soil remediation phase is 
presented with a challenge. This 
challenge is to find a work process that 
will 1 .) accurately characterize soil for 
its radiological constituents, 2.) quickly 
identify areas as above or below 
remediation criteria, and 3.) present the 
information in a manner that clearly 

communicates excavation directions to RTRAK (mobile radiation tracking system) 

contractors. Conventional methods using discrete sampling and laboratory analysis require time lags of several 
days to several months as sample analyses are completed. This approach cannot provide soil analysis results in 
time to support excavation subcontractors removing soil in lifts. Excavation “down time” costs quickly 
accumulate and lead to increased remediation costs. At Fernald, an approach is being deployed that is able not 
only to match or better the conventional method in its accuracy, but also to provide the results in “real time.” 

The new approach, now being deployed at Fernald, utilizes traditional gamma spectrometry, vendor available 
field deployable gamma detection devices, and commercially available software, communication, and location 
devices in an innovative fashion. It provides real-time data analysis, display, and mapping of the results. To 
help refine and deploy the approach, Fernald applied for and received support from the DOE Office of Science 
and Technology Accelerated Site Technology Deployment Program (ASTD). 



preliminary quality control checks on the 
data, and monitor the GPS signal for 
satellite linkage. The data is transferred 
by radio wave transmission to a mapping 
van in a nearby location. The data then 
receives an in-depth quality control check. 
Finally, a field map is printed and 
excavation decisions can be made, 
allowing excavation personnel to 
immediately resume excavation activities. 
The RSS employs the same technology as 
the RTRAK. The difference is the 
equipment is mounted on a small jogging 
stroller. The RSS is used to analyze those 
areas that are inaccessible to the RTRAK. 

HPGe (high purity gemuznium detector) The HPGe employs some of the same 
software and hardware as the RTRAK and 

RSS with the exception of the detector crystal. The HPGe is manually located for each measurement until the 
soil area being measured is completely characterized. The HPGe detector has the resolution to differentiate 
between multiple gamma-emitting radionuclides. Therefore, if necessary, it is used in support of and to refine 
decisions made with the RTRAK or RSS. In addition, the HPGe is used to confirm that soils above the action 
level have been removed, as well that the soil remaining in place meets final soil remediation criteria. 

These technologies are currently being deployed in support of excavations at Fernald. Customer satisfaction 
has been high, excavation decision making has been accelerated, and excavation contractor “down time” has 
been avoided. The improvements funded by the ASTD program to date have been a success, with a projected 
return on investment of approximately 11:l .  As with any DOE site, there are many special soil remediation 
situations, such as soils adjacent to pipes and process lines, and soils adjacent to high radioactivity areas. 
These are soil remediation needs still to be met. 
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