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Trees siphon toxins out of soil

Genetically engineered plants added to mercury-polluted area

By Ruth A. Gyure
For the Poughkeepsie Journal
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Bacteria in dirt naturally breaks down toxic mercury into less harmful forms.



Genetically engineered cottonwood trees can take up mercury through their roots.
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DANBURY, Conn. — In an unobtrusive vacant lot in the City of Danbury called "Barnum Court," something important is going on beneath the surface of the soil. In this dark world, invisible to the human eye, billions of chemical reactions catalyzed by bacterial proteins are transforming toxic mercury compounds into far less harmful substances.

And now, scientists have planted genetically modified trees in hopes they will speed the cleanup of this site, so it can once again be used by city residents.

There is a long history of mercury contamination in this area, over the Dutchess County border. Danbury residents are familiar with the famous and notorious hat factories that thrived in the 1800s. Workers soaked animal fur (usually beaver) in a nitrate of mercury solution to chemically alter the fibers, making them suitable for felting into hats.

Mercury is toxic to the nervous system and can disrupt many other normal reactions in the human body. It made felt industry workers ill, and polluted surrounding soil and water at a time when the government did not regulate hazardous waste disposal.

Microbes survive
As a microbial ecologist and professor at Western Connecticut State University, I am interested in how natural microbial communities survive these high levels of mercury. Certain bacteria's genetic makeup allows them to take in mercury and convert it into a less harmful form. Though it is not necessary for any of life's processes, mercury is a part of most natural ecosystems, and resistant bacteria have probably been around as long as bacteria and mercury have co-existed on the planet. Like any bacteria, those strains that take in mercury can disperse widely, but only thrive where they can compete, so it's no surprise bacteria that can withstand high mercury levels are found at Barnum Court.

When mercury was first dumped onto the soil at Barnum Court, it overwhelmed the bacteria, so excess mercury seeped into groundwater and nearby streams where it accumulated in fish and fish-eating animals. Humans are exposed to mercury primarily by eating contaminated fish. The government also regulates he use of mercury in industry.

Most mercury now at Barnum Court is tightly bound to the soil, and people who touch it can be exposed. It's not an immediate threat, but it prevents development of the site. Digging up and carting away the contaminated soil would be expensive, so scientists with the University of Georgia, a biotechnology firm called Applied Phytogenetics and the City of Danbury have instead planted trees genetically modified to reduce mercury soil pollution.

Called "phytoremediation" because it uses plants to clean up pollution, the project is using cottonwood trees that rapidly take up mercury from the soil because they have been given cloned genes from the type of mercury-resistant bacteria present in the soil.

It isn't yet known whether the trees hold the mercury in their tissues or release it to the air.

Amounts to be measured
At the end of our experiment, we will measure levels of mercury in the soil and tree roots, stems and leaves to find out how much mercury remained in the soil and how much was taken in by the tree. If plants contain higher than normal levels of mercury, they will be disposed of in facilities approved by the Environmental Protection Agency where mercury can be contained or reclaimed.

Air quality is being monitored and no dangerous levels or increase in ambient mercury has been detected so far. We feel it is important to neutralize or decontaminate soil in a controlled manner. Slow volatilization of mercury is a natural process. It results in natural cycling of mercury over a widely dispersed area over long periods of time. Dangerous levels of mercury accumulate only when large amounts are dumped, contaminated waste is incinerated or industrial sources continually emit mercury from the same point. The slow natural processes occurring in the soil at Barnum Court are not comparable.

As a researcher, an environmental advocate, a teacher and a mother, I would not participate in a project I felt posed any unmanageable risk to others or myself. I feel projects such as those going on at Barnum Court are worthwhile, beneficial to the environment and human health, and necessary in light of the vast areas of contaminated land and water that resulted from decades of human carelessness and greed.

Mercury transformation and removal from soil, whether through natural or enhanced bacterial processes, will allow gradual and cost-effective decontamination of soil at Barnum Court, and will allow the land to be reclaimed for profitable, safe use. Such processes on a larger scale may someday help future generations live safer and healthier lives.

It may be an unobtrusive vacant lot, but something quite amazing is going on in Danbury.

Ruth A. Gyure is a microbial ecologist at Western Connecticut State University in Danbury.
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