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sections of this form; note that we reserve the right to edit for clarity and space requirements. 
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	First Name: Daniel
	Last Name: Sola
	Title: Senior Hydrogeologist, Vice President
	Organization  Company: Hydro Geo Chem, Inc.
	Cell Phone: 480-387-0963
	Email: dans@hgcinc.com
	Title 12 words max: Measurement of Vadose Zone Permeability for Groundwater Recharge Projects
	Summary 25 words max for the program booklet: Measurement of vadose zone 
	1: vertical hydraulic conductivity at the field scale is important for groundwater 
	2: recharge projects because the vertical permeability controls achievable recharge rates.
	bio: Daniel V. Sola, R.G.  Mr. Sola is a hydrogeologist and has been putting water into, and taking it out of, the ground for over 30 years.  One of his first big projects was designing and monitoring performance of a 2700 GPM groundwater recharge basin as part of  the groundwater cleanup at the Twin Cites Army Ammunition Plant.  More recently he completed field studies, siting, modeling, and design for a series of Rapid Infiltration Basins for  treated effluent for a community on the outskirts of the Twin Cities Metropolitan area where access to the regional sewage system was cost prohibitive.  He moved to Phoenix on 2013 from Minnesota but has worked in the valley on Superfund cleanups and related projects since the mid 1990’s.  He joined Hydro Geo Chem in 2016 and is Vice President in charge of the Phoenix Office. 
	Abstract: Measurement of vertical hydraulic conductivity in the vadose zone is a primary challenge in evaluating the feasibility of groundwater recharge projects because it controls achievable recharge rates. Vertical hydraulic conductivity at the field scale can be determined by measuring the air permeability of the vadose materials and then converting to hydraulic conductivity. HGC measures vadose zone pressure responses to changes in barometric pressure at various depths in nested probes and uses these data to calibrate a numerical model. The time-variable barometric pressure is used as a model surface boundary. Calibration is achieved by matching observed lag and attenuation of the atmospheric ‘signal’ as it propagates through the subsurface.  The vertical gas permeability determined using the calibrated model, in conjunction with soil porosity and saturation measurements, can be used to compute the vertical permeability to water (hydraulic conductivity) of vadose zone soils. This method has the advantage of measuring permeability over a large area and avoiding problems with local heterogeneity.  In arid settings such as the Tucson Basin, because the water content is low, the vertical gas permeability obtained from the method essentially represents the intrinsic vertical permeability of the materials and thus is representative of the vertical permeability to water.HGC has used this method to measure vertical vadose zone gas permeabilities at more than 50 sites. Many of these sites are landfills where the method was used to measure refuse and cover soil permeabilities and landfill gas generation rates. The method was also used to measure vertical permeabilities of vadose zone soils outside the landfill footprint to design systems to control vertical and lateral migration of landfill gas. Permeability measurements at these sites were made to depths of up to 300 feet.  Thus, the method is applicable to the typical vadose zone at many of the sites in the Tucson Basin.  This approach to measuring permeability is essentially identical to the method developed by Weeks (1978) to measure vertical air permeability of the vadose zone. Actual and theoretical examples of measuring vadose zone permeability using this method are presented. 


