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What is the difference between porosity and permeability? How do these characteristics of the subsurface affect the fate and transport of chemicals?
	The ability of a rock to hold a fluid is known as porosity. In mathematical terms, porosity is the open/empty space in a rock expressed as a percentage of the overall volume of the rock. Permeability is the measure of the resistance with which a fluid flows through a rock (Sadhukhan, Gouze, and Dutta, 2012). It requires a lot of pressure to squeeze a fluid in a rock that has low permeability. If a fluid flows easily through a rock, the rock is said to have high permeability. Porosity and permeability are interconnected; permeability depends on porosity since the open space in a rock acts as the fluid flow channels or conduits. 
	The fate and transport of chemicals depends on the porosity and permeability of a rock. The direction and rate of chemical flow within the subsurface is determined by rock porosity.  In a porous rock, contaminant diffusion within the fluid filled empty spaces play a significant role in chemical movement to the subsurface. The chemical flows from high concentration zones towards the low concentration subsurface. Low permeability results into retardation slowing down the movement of chemicals through the subsurface. The migration of the plume is affected by permeability because the chemical flow is slowed down (Padilla, and Vesper, 2018).
A spill from a gasoline tank releases benzene, toluene, ethylene, and xylene (BTEX) and methyl-tertiary butyl ether (MTBE) into the subsurface. The spill travels through the vadose zone and into the saturated zone. The Kow of the BTEX compounds is higher than the Kow of MTBE. What is the significance of the Kow in this scenario? How do we obtain the Kow information? Will the MTBE plume or the BTEX plume travel further into the saturated zone? Why?
	Kow (octanol/water partition coefficient) is significant in determining the behavior of chemicals in the environment. In this scenario, Kow is used to determine the distribution of benzene, toluene, ethylene, and xylene (BTEX) and methyl-tertiary butyl ether (MTBE) on the environment. Kow represent the behavior of a chemical to divide itself between an organic point (vadose zone) and an aqueous stage (saturated zone). The chemical with high Kow values is considered hydrophobic (e.g. BTEX). On the other hand, chemicals with low Kow values are considered fairly hydrophilic (e.g. MTBE), they are highly soluble in water, small bio-concentration coefficients for marine life, and small sediment/soil adsorption quantities (Garrido et al., 2012).
	MTBE from the spill will move with the gasoline until it reaches the saturated zone. Because gasoline is less dense and relatively soluble in water, it will puddle over the water. The MTBE will then separate from the gasoline into the water. MTBE is highly soluble in water and does not sorb to rock surfaces or soil. Unlike BTEX, MTBE will move in the saturated zone at the same speed as the groundwater. BTEX compounds will sorb to rock and oil surfaces. The highly solubility of MTBE in water in the saturated zone mean the MTBE plumes and move kilometers from the source of contamination. BTEX plumes usually move less than 100 meters from the spill. 
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