Problem in mid-term exam
In the morning of January 9, 2014, a spill from a tank containing 4-methylcyclohexanemethanol at the site of Freedom Industries in the town of Charleston in West Virginia reached the Elk River at a distance 1.5km upstream from the potable water supply intake of the local water treatment plant (see Figure 1). Because the treatment process used at the plant could not remove the 4-methylcyclohexanemethanol from water, the contaminant made it into the drinking water distribution system. Until January 13, 2014, the 300 000 inhabitants of the area were not allowed to use tap water.
The compound 4-methylcyclohexanemethanol is an alcohol used for washing coal (it removes impurities so that emissions from coal burning are cleaner). It is a rare contaminant and, hence, little is known about its fate in the environment. In this incident, it is estimated that a quantity up to 38 m3 leaked from a one-inch (2.5 cm) wide hole at the base of a corroded above-ground tank. The tank was protected by a concrete ditch, which, however, could not contain the large quantity released: 4-methylcyclohexanemethanol flowed over unpaved soil and reached the river.

Considering that the water solubility of 4-methylcyclohexanemethanol is low, describe all the ways in which it can reach the river in this incident.
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have pumped the chemical throughout the local water system.
‘The plant treats an average of 30 million gallons per day,
serving more than 300,000 people up to 60 miles away.

Population  * Total population: 294,350; of that 65,237 are children
affected: 123,451 households
« Median household income is $47,191 (W.Va. average is $40,400)
« Number of families: 78,856; of those 8,445 in poverty; poverty rate 10.7 percent (W. Va. average is 12.8 percent)




Figure 1. Entry point to the system pumping water from the river and spill location (Washington Post, January 10, 2014).
