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Background/Objectives. Natural source zone depletion (NSZD) is becoming an accepted 
technology for managing sites with light non-aqueous phase liquid (LNAPL). Several 
measurement methods for quantifying NSZD rates exist, while thermal monitoring is the only 
method that provide continuous measurements and monitoring. Evaluated by several 
researchers, this technology relies on the heat generated by biodegradation to quantify 
biodegradation rates using thermodynamic principles. Temperature data are converted to a rate 
of degradation using a heat balance approach developed by Colorado State University (patent 
pending), subsequently providing continuous NSZD rates over time. Work on thermal monitoring 
to date has led to a practical set of hardware and computational methods that are sufficient to 
drive broad use of thermal monitoring.  Current methods include the use of thermocouples and 
remote data logging hardware. However, with the rapid advancement of wireless 
communications, low cost sensors and management of big data, there is potential for more cost-
effective and robust hardware and computational tools. As such, the objective of the project is to 
employ side-by-side application of current and emerging thermal monitoring methods using 
various hardware and sensors.  Given success with emerging methods, these experimental 
designs may enable NSZD monitoring costs to be driven even lower, and data quality to take 
another leap forward as compared to other conventional methods. 
 
Approach/Activities. At an LNAPL site in Texas, continuous temperature measurements 
NSZD rates at six locations were measured using various experimental designs consisting of 
the following technologies and hardware:  

i) conventional thermal monitoring using thermocouple sticks and data loggers,  
ii) alternate thermal monitoring using new second-generation technology with higher-

resolution temperature measurements,  
iii) thermal monitoring in existing wells,  
iv) heat flux plates and Peltier coolers.  
 

Data from all stations and points are being continuously recorded on a daily basis for 
approximately one year.  
 
  

Results/Lessons Learned. A full year’s worth of data from the pilot test will be presented that 
address the following questions:  

 Do in-well monitoring well configurations for measuring temperature and quantifying 
NSZD rates?  

 Is second generation monitoring equipment as accurate and reliable as conventional 
thermocouple/data logger hardware? 

 Do head flux plates provides reliable data?  


