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In-Situ Method to Determine Soil Thermal Conductivity at Sites Using Thermal Monitoring to Quantify Natural Source Zone Depletion






Abstract

At petroleum release sites, Natural Source Zone Depletion (NSZD) rates can be calculated based on measured vertical temperature gradients above and below the methane oxidation zone if the thermal conductivity (KT) of the soils is known. Current practice is typically to estimate the thermal conductivity using literature values based on soil type, or less frequently, using an instrument applied ex-situ to soil cores brought to the surface. The first method is not site-specific, while the second method results in a one-time measurement that can be variable and inaccurate. In this study, an in-situ method was applied to calculate soil thermal conductivity based on seasonal change in soil temperatures [6]. This method requires at least four complete seasons (one year) of high frequency (e.g., daily) temperature data collected to measure NSZD rates, data which are commonly collected at many NSZD thermal monitoring sites. When applied at four locations across two sites, the thermal conductivity values obtained using this in-situ method were comparable to literature values and less variable than ex-situ thermal conductivity measurements. Overall, the in-situ method yielded thermal conductivity values for the four locations and various depth intervals between 0.30 and 1.37 W/m-K in the vadose zone, and 1.25 to 1.94 W/m-K for locations in the capillary fringe or saturated zone, similar to literature estimated values. The in-situ method did not appear to be reliable when using temperature data from very shallow depths (<0.6 m) due to highly variable temperature signals, or from below depths of 7.3 and 5.8 m bgs for Site A and Site B, respectively, due to the attenuated temperature variations (amplitude of 0.5 °C) below these depths. This in-situ method appears to be a useful alternative to ex-situ measurements or literature estimates. In addition, the insitu method can be used to track changes in thermal conductivity that may occur from year to year due to changes in soil moisture content.



Keywords: Vadose Zone Hydrology, Hydrology Modelling, Ecohydrology, Hydrochemistry





Subscription required

Please login to access the full article,
or register if you do not yet have an account

Not yet a registered user? Please Register Here








Login


Did you forget your username or password?































Track Your Manuscript















×
Manuscript Status






Close













Explore SciTechnol


	 Author Guidelines
	 Reviewer Guidelines
	 Hybrid Model
	 Associations
	 Submit Manuscript
	 Conferences







 Awards Nomination 



Google Scholar citation report

Citations : 298

Journal of Hydrogeology & Hydrologic Engineering received 298 citations as per Google Scholar report









Journal of Hydrogeology & Hydrologic Engineering peer review process verified at publons
















Journal Highlights


	 Climate Change 
	 Desalination 
	 Drainage basin 
	 Eco hydrology 
	 Erosion 
	 Floodway Analysis 
	 Ground water quality 
	 Hydro informatics 
	 Hydrogeology 
	 Hydroinformatics 
	 Hydrological Processing 
	 Hydrology Modeling 
	 Hydrometeorology 
	 Infiltration 
	 Irrigation Hydrology 
	 Isotope hydrology 
	 River Water 
	 Soil moisture 
	 Storm water Planning, Modeling and Management 
	 Surface Water 
	 Water 
	 Water Quality 
	 Water Resources 
	 Watershed Management 
















Tweets by @





















SciTechnol is an online publisher that enjoys global presence with International Journals on Clinical, Medical, Environmental, Pharmaceutical, Neurosciences and Business Management.

seks hikayeleri
türkçe porno
sikiş
konulu porno
konulu porno
konulu porno
rokettube
sarışın porno
türkçe porno
brazzers
xnxx
türk porno
porno hikayeleri

 




Follow Us


	
	
	
	
	






Tags


	Journals
	Conferences
	Submit Manuscript
	Hybrid Open Access
	Sitemap
	Alliance
	Careers
	Contact Us






© SciTechnol 2024. All Rights Reserved.









Contact Info


	


40 Bloomsbury Way
Lower Ground Floor

London, United Kingdom
WC1A 2SE




	


+44-203-769-1765




	


+44-738-964-6375




	


+44-203-004-1157 




	


editorialoffice@scitechnol.com



	


https://www.scitechnol.com/



	


https://twitter.com/scitechnol3





































































open access