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Trichloroethylene

Trichloroethylene or TCE (C2HCl3), also known as trichloroethene, is a colorless, sweet-smelling liquid used widely in the decades since World War II as a solvent for metal parts, electronics, and other materials. It was even found in “white-out” office supplies.

Most agencies believe TCE exposure, even at low levels, causes cancer. In addition, reports the federal Agency for Toxic Substances and Disease Registry:

Breathing small amounts may cause headaches, lung irritation, dizziness, poor coordination, and difficulty concentrating. 

Breathing large amounts of trichloroethylene may cause impaired heart function, unconsciousness, and death. Breathing it for long periods may cause nerve, kidney, and liver damage.

Drinking large amounts of trichloroethylene may cause nausea, liver damage, unconsciousness, impaired heart function, or death.

Drinking small amounts of trichloroethylene for long periods may cause liver and kidney damage, impaired immune system function, and impaired fetal development in pregnant women, although the extent of some of these effects is not yet clear.

Skin contact with trichloroethylene for short periods may cause skin rashes.

TCE is the universal toxic contaminant, found in at least 852 of U.S. EPA's nearly 1,500 “Superfund” National Priorities List sites and thousands of other properties. Liquid TCE sinks and spreads within ground and surface water, yet the chemical also vaporizes and rises to the surface. Many TCE plumes in groundwater are several miles long. Though not found in nature, background levels of TCE are detectable in many urban airsheds.

In August 2001, EPA released a draft toxicity assessment for TCE. In summary, it found that children were more susceptible to TCE exposure than adults, and that TCE was five to sixty-five times more toxic than previously believed. EPA's Science Advisory Board peer review praised the “groundbreaking” assessment, finding: 
The Board advises the Agency to move ahead to revise and complete this important assessment. The assessment addresses a chemical, trichloroethylene (TCE), significant for being a nearly ubiquitous environmental contaminant in both air and water, being a common contaminant at Superfund sites, and because it is “listed” in many Federal statutes and regulations. The draft assessment is also important because it sets new precedents for risk assessment at EPA. We believe the draft assessment is a good starting point for completing the risk assessment of TCE. The Panel commends the Agency for its effort and advises it to proceed to revise and finalize the draft assessment as quickly as it can address the advice provided in this report. 

[http://www.epa.gov/sab/pdf/ehc03002.pdf]
If the new numbers are officially promulgated as a drinking water standard—the maximum contaminant level or MCL—it will force cleanup projects to pump and treat longer or adopt innovative remedies. At locations where traces of TCE are found in water supplies, more treatment will be necessary or alternate sources will be required. But the most immediate impact will be at sites where shallow contamination is intruding into homes and other structures as vapor, because there is already a completed pathway to human receptors. Based upon the draft assessment, most EPA regions adopted a new “provisional” air screening level for residential or unrestricted scenarios, corresponding to one excess lifetime (30-year) cancer among a million people, of .017 micrograms per cubic meter.

However, responsible parties—the original polluters or their corporate descendants—challenged EPA’s draft toxicity assessment. In particular, the Defense and Energy Departments, which may face additional cleanup costs of billions of dollars if the new risk findings hold elevated the question within the Executive Branch—and the White House intervened.

As a result, EPA has delayed promulgation of new health standards, instructed its regions to downplay the provisional air screening levels, and joined polluting federal agencies in asking the National Academy of Sciences to review the scientific questions underlying the Health Risk Assessment. A new standard will not be established sooner than 2008, if ever.

TCE Timeline

•
August 2001: External review draft Trichloroethylene Health Risk Assessment: Synthesis and Characterization released.

•
December 2002: EPA Science Advisory Board independent peer review report “Review of Draft Trichloroethylene Health Risk Assessment: Synthesis and Characterization”

•
February 2004: Symposium on New Scientific Research Related to the Health Effects of Trichloroethylene held in Washington, DC.

•
September 2004: National Academy of Science consultation Trichloroethylene Health Risks: Key Scientific Issues initiated under sponsorship of EPA and other federal agencies.

•
February 2005: EPA submitted four issue papers on key scientific issues to the NAS.

•
2005: Public meetings held to gain additional insights on TCE

•
2006-07: Advice from NAS expert panel on TCE science issues and incorporation into revised draft document

•
2007-08?: New Revised draft to likely undergo further peer review and public comment prior to being finalized.

•
2008 and beyond: Final TCE values on EPA's Integrated Risk Information System.
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