Summary of important processes affecting solute fate and transport (From Wiedemeier et al., 1999)

	Process
	Description
	Dependencies
	Effect
	Quantification

	
	
	
	
	

	Advection
	Movement of solute by bulk ground-water movement.
	Dependent on aquifer properties, mainly hydraulic conductivity and effective porosity, and hydraulic gradient. Independent of contaminant properties.
	Main mechanism driving contaminant movement in the subsurface.
	



	Dispersion
	Fluid mixing due to ground-water movement and aquifer heterogeneities.
	Dependent on aquifer properties and scale of observation.  Independent of contaminant properties.
	Causes longitudinal, transverse, and vertical spreading of the plume.  Reduces solute concentration.
	Estimated by:
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	Diffusion
	Spreading and dilution of contaminant due to molecular diffusion.
	Dependent on contaminant properties  and concentration gradients.  Described by Fick’s Laws.
	Diffusion of contaminant from areas of relatively high concentration to areas of relatively low concentration.  Generally unimportant relative to dispersion at most ground-water flow velocities.
	






	Sorption
	Reaction between aquifer matrix and solute whereby relatively hydrophobic organic compounds become sorbed to organic carbon or clay minerals.
	Dependent on aquifer matrix properties [organic carbon content (foc) and clay mineral content, bulk density ((b), specific surface area, and total porosity (n) and contaminant properties (solubility, hydrophobicity, octanol-water partitioning coefficient).
	Tends to reduce apparent solute transport velocity and remove solutes from the ground water via sorption to the aquifer matrix.
	


Kd = foc.koc




	Recharge
(Simple Dilution)
	Movement of water across the water table into the saturated zone.
	Dependent on aquifer matrix properties, depth to ground water, surface water interactions, and climate.
	Causes dilution of the contaminant plume and may replenish electron acceptor concentrations, especially dissolved oxygen.
	Site Specific 


	Process
	Description
	Dependencies
	Effect
	Quantification

	
	
	
	
	

	Volatilization
	Volatilization of contaminants dissolved in ground water into the vapor phase (soil gas).
	Dependent on the chemical’s vapor pressure and Henry’s Law constant.
	Removes contaminants from ground water and transfers them to soil gas.  Typically unimportant for most ground water systems.
	Ca = HCl

	Biodegradation
	Microbially mediated oxidation-reduction reactions that degrade contaminants.
	Dependent on ground-water geochemistry, microbial population and contaminant properties.  Biodegradation can occur under aerobic and/or anaerobic conditions.
	May ultimately result in complete degradation of contaminants.  Typically the most important process acting to truly reduce contaminant mass.
	C = Coe(-kt)

	Abiotic Degradation
	Chemical transformations that degrade contaminants without microbial facilitation; only halogenated compounds are subject to these mechanisms in the ground-water environment.
	Dependent on contaminant properties and ground-water geochemistry.
	Can result in partial or complete degradation of contaminants.  Rates typically much slower than for biodegradation.  
	Chapter 3

	Partitioning from NAPL
	Partitioning from NAPL into ground water.  NAPL whether mobile or residual, tend to act as a continuing source of ground-water contamination.
	Dependent on aquifer matrix  and contaminant properties. as well as ground-water mass flux through or past NAPL plume.  
	Dissolution of contaminants from NAPL represents the primary source of dissolved contamination in ground water.
	Chapter 2
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