Geographic Location: Northeast
Title: The Perchlorate Issue: Unfounded Fear or Pending Disaster 
Introduction

Pollution is an unfortunate consequence of modern society. It dates back to the first civilization with people having to deal with soot from cooking fires and the build up of human wastes in drinking water. Today pollution is much more severe of a problem than it was in ancient times. Every year the number of exotic chemicals that enter the environment increases with each new consumer product being developed. Water pollution is a critical problem throughout North America. Pollution can enter drinking water causing a variety of short term and lifelong illnesses. 
Massachusetts, like many states, is concerned about the safety of public drinking water. The state has an agency called the Massachusetts Department of Environmental Protection which regulates water pollution. They set guidelines for water safety and provide regulations that keep the water clean according to the established guidelines. State agencies such as the Massachusetts Department of Environmental Protection must meet or exceed similar policies enacted by the United States Environmental Protection Agency. Recently, the state had to investigate the health concerns of a potentially hazardous pollutant that is now being detected in drinking water supplies. A group of salts known as perchlorates are making their way into drinking water, leaving the state with the task of determining the health risks associated with the levels being detected. Unfortunately, the perchlorate pollution is taking place near Boston, which is one of the most densely populated areas of Massachusetts. Other highly populated urban areas are also being affected.
Background 


Water pollution can occur through what are called direct and indirect contamination sources. Direct contamination takes place when chemicals and other wastes directly enter water supplies. These pollutants are usually attributed to commercial operations and waste treatment plants. However, many households produce water pollution through the improper disposal of wastes in sinks and toilets. Plus, any chemicals added to lawns may make their way into drinking water supplies. Most states have strict water quality guidelines that limit the amounts and types of pollution directly entering water supplies.

Indirect sources of water drinking pollution include contaminants from polluted air and soil. Air pollution enters the water when rain or snow carries the pollutants into drinking water supplies. Many types of soil pollutants are carried into bodies of water used for drinking water. Again, household activities are major sources of this type of pollution. People have been known to pour waste motor oil and pesticides into their backyards.  This in turn can make its way into water supplies as a non-point pollution source. Non-point pollution refers to pollutants that cannot be easily traced to one stationary source or point such as an industrial waste pipe.  

Recent research findings are putting perchlorates under much scrutiny as a water pollutant. Perchlorates are manufactured for a variety of purposes. These salts are usually mixed with other chemical to produce explosives used in fireworks and rockets. The military is a large user of perchlorates in weapons systems. They are also used in the manufacturing of many materials including automobiles, electronics components, dyes, fabrics, oils, and paints. Many states have major perchlorate manufactures and users as shown in Figure 1. 
  
Figure 1: Perchlorate manufacturers and users (Image courtesy of the United States Environmental Protection Agency)


The National Academy of Science, in 2005, produced a report after evaluating dozens of research studies on the effects of perchlorates on human health. They found that drinking water should not exceed 20 parts of perchlorates per billion parts of water. Levels above this amount causes thyroid problems that could affect the development and health of people and maybe even wildlife. Current studies are showing that even lower dosages of perchlorates interfere with the endocrine system thereby acting as endocrine disruptors. Military scientists came up with other conclusions about perchlorates. They found that perchlorates were safe at levels of 200 parts per billion. Both agencies are not involved in water quality policy so they were not obligated to make recommendations about safe levels of perchlorates in drinking water.  This decision would have to be made by the different states being impacted by the pollution.
The Issues 

In 2005, the Massachusetts Department of Environmental Protection had to develop water quality guidelines for perchlorate levels. This was spurred by the fact that perchlorates were entering the water supply. The state adopted a guideline stating that perchlorate levels could not exceed 1 ppb in drinking water supplies. This cutoff was consistent with the National Academy of Sciences report and the recommendations of the Environmental Protection Agency. Massachusetts set stricter guidelines than other states.

The tight guidelines did not place perchlorate manufactures and users in Massachusetts. Military operations in the state were especially disturbed with this information. They did not agree with the guidelines stating that there is weak scientific evidence backing it. Plus, the manufactures and the military do not want to be responsible for the cost of environmental compliance rules that they feel are inaccurate or unfair. Right now the state of Massachusetts is sticking by its guidelines. However, there is pressure to change these regulations and “environmentally tough” states such as California have adopted much higher limits.
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Key Principles 
1. Endocrine disruptors
2. Public health
3. Perchlorates
4. Water pollution 

Ethical Considerations 

1. Who should be responsible for the cost of monitoring and cleanup of perchlorate pollutants in each state?
2. Should the government place controls on a pollutant that has not yet been established to cause long term health effects? 
3. Do local governments have a right to determine the criteria of their drinking water?
4. How should government health agencies handle differences in scientific findings related to public health?
Civic Engagement & Service Opportunities

1. Volunteer for a local community group involved monitoring water quality in your area.

2. Write or e-mail your local politicians about water quality issues in your area.

3. Form a student group having an environmental protection mission.

4. Set up a public forum at your school discussing possible sources of perchlorate pollution in your area.

Learn more about community service as part of your educational enrichment by visiting the following websites: http://www.learnandserve.org/, http://www.servicelearning.org/, http://www.aahe.org/service/srv-links.htm.
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