Opening Briefing:

You have just been elected mayor of the rural town of tumbleweed. A week after your election the Commissioner of public works, Clem Brackish, notifies you that a well (well A in the site picture at right) analysis has indicated the presence of unhealthy levels of chromium and methylene chloride in the groundwater. Well A is located approximately 200 meters from the local landfill  (see tan stippled area at right). During the course of your conversation with Mr. Brackish, you discover there is no contingency plan for such a predicament. You are faced with several challenges. The first is to limit further contamination of the well and the second is to develop a long-term plan to deal with the problem and the potential threat to public health. Although it is not certain that the landfill is the source of the contamination, it is clear that it is the most likely source. Given this threat to public health, you must make a decision concerning what short-term action you should take. Click one of the buttons to the left. 

Scenario 1 

Declaring a state of emergency has caused a major public relations problem. Many of the citizens of Tumbleweed are moving out, all of the tourist trade is disappearing, and the Chamber of Commerce is furious. The EPA is on its way, but it wants a more through analysis of the nature of the problem and more insight into the source of the contamination.  You must now decide what course of action to take in preparation for the arrival of the EPA.   Select one of the buttons to the right. 

Scenario 2 

It is wise to analyze all of the wells and the river and compare those analyses to that of the leachate.  If the landfill is the source of the contamination, then the leachate analysis should show high concentrations of the same contaminants.  The analyses are in, and show that the leachate contains no chromium beyond trace amounts, and far less methylene chloride than the water in Well A. Well B water contains similar amounts of the contaminants as Well A, but the other wells and the river do not show the presence of the contaminates.  Choose one of the options at right.

Scenario 3 

It is wise to analyze all of the wells and the river water in the area. One problem you have neglected to address is to try and link the contamination to the source. Can you simply assume that the landfill is the source of the contamination? Are there other potential sources in the area? The analyses show that there are also small amounts of chromium and methylene chloride in well B but not in the other two wells or in the river water. Does this make sense to you?  To follow your next course of action, choose option 1 or 2 below. By the way, it was not wise to use the river as the source for your drinking water before you analyzed it. 

Scenario 4 

This is a good first step. By covering the landfill you eliminate the possibility of more surface water flowing over and through the landfill and continuing to contaminate the surrounding areas. One concern you should have, however, is isolating the cause of the contamination. How would you best accomplish that goal? Remember any testing you do should be done in such a way that the data will be of use to the EPA.  Choose one of the options at right to continue. 

Scenario 5 

This is not a wise move. You have not determined the source of the contaminants. It is possible that a site up stream in the river is the source of the contaminants. You must systematically approach the problem by first locating the source, and then take action to reduce the risk to the population in the effected area. Choose one of the options at right. By the way, it was not wise to use the river as the source for your drinking water before you analyzed it. 

Choice A: 

Declare a state of emergency and inform the EPA and local health officials. 

Choice B:

Seal the landfill by covering it to reduce the amount of water percolating through it and notify the EPA. 

Choice C:

Carry out an analysis of the leachate from the landfill and compare it to what was detected in Well A. Analyze samples from the other wells in the area and from the river west of the landfill. 

Choice D:

Analyze all wells in the area and begin to provide drinking water from the river west of the landfill, to replace the well water. 

Choice E:

Begin to excavate the landfill to locate the source of the contaminants. 

Choice F:

Begin looking at your inventory of local businesses and attempt to find one that would produce chromium and methylene chloride as waste products. Test the soil and well water around any site that would fit this description. 

Choice G:

Analyze the leachate from the landfill to determine whether the contaminants in Well A are also found in the landfill. 

Choice H:

Clearly, the contaminants are from some other source. The river is the most likely source. Analyze the river water at 1km intervals for 10 km. on either side of this map area. 

Choice I:

Excavate all of the landfill material and move it to a safe location. 

Ending A:

This is a highly impractical and expensive, if not dangerous, course of action. Fortunately the EPA has arrived to save the day.  Unfortunately you cannot give them any concrete evidence about the source of the contamination.  It is not clear that the landfill is the source, in fact what little evidence you have turned up does not support the site as the source of the contamination found in Well A. 

Ending B:

Your investigators have located a metal refinishing firm located between wells A and B that utilizes the contaminants found in the wells. An analysis of the soil around the site also shows unsafe concentrations of each of the contaminants, and some other carcinogens. The EPA has arrived, and because you have made wise decisions except at the start of the crisis, the EPA now knows the source of the contamination and can begin remediation immediately. 

Ending C:

The EPA has arrived. Unfortunately you cannot give them any concrete evidence about the source of the contamination.  It is not clear that the landfill is the source, in fact what little evidence you have turned up does not support the site as the source of the contamination found in Well A. 

Ending D:

The leachate analysis shows that the leachate does not contain the contaminants except in trace amounts. The EPA has arrived. Unfortunately you cannot give them any concrete evidence about the source of the contamination.  It is not clear that the landfill is the source, in fact what little evidence you have turned up does not support the site as the source of the contamination found in Well A. 

Ending E:

Your investigators have located a metal refinishing firm located between wells A and B that utilizes the contaminants found in the wells. An analysis of the soil around the site also shows unsafe concentrations of each of the contaminants, and some other carcinogens. The EPA has arrived, and because you have made wise decisions at every step, the EPA now knows the source of the contamination and can begin remediation immediately. 

