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Mr. Chairman and distinguished members of the Subcommittee—I am pleased to appear before 
you today to present testimony on our current understanding regarding chemical contaminants in 
drinking water.  My name is Linda Birnbaum; I am the Director of the National Institute of 
Environmental Health Sciences (NIEHS) of the National Institutes of Health and Director of the 
National Toxicology Program (NTP).   
 
NIEHS and NTP have funded years of research on hazardous chemicals in the environment that 
can affect human health, including chemicals that are sometimes found as contaminants in 
drinking water.  I will address three specific contaminants of interest:  hexavalent chromium, 
perchlorate, and trichloroethylene. 
 
Hexavalent chromium, or chromium VI, is a form of chromium that is produced and used in 
many industrial processes, such as electroplating, stainless steel production, leather tanning, 
textile manufacturing, and wood preservation.  Many people know of it as the chemical 
contaminant featured in the movie, “Erin Brockovich”. This chemical is listed in the NTP’s 
Report on Carcinogens as a known human carcinogen; it was first listed in 1980.1  The 
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skin have been shown to cause severe skin lesions and irritation4

 

.  However, these effects are not 
expected at the very much lower doses associated with most people’s exposure from public 
drinking water. 

When inhaled, chromium VI is genotoxic to humans, meaning that it can damage DNA through 
the production of reactive oxygen.5  The carcinogenic effects of breathing chromium VI (nasal, 
sinus, and lung cancer) are well established.  However, for a long time, this genotoxic 
mechanism and resultant carcinogenicity from inhalation were not so clear for the case where it 
is ingested, as in drinking water.  NTP has done extensive animal testing to provide information 
on chromium VI toxicity and carcinogenicity via drinking water.  The NTP studies showed that 
sodium dichromate dihydrate, a water-soluble salt of chromium VI, caused cancer in laboratory 
animals following oral ingestion in drinking water.6

 
  

NIEHS-
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However, in pregnant women, severe iodide deficiency can result in adverse neurodevelopmental 
effects in the fetus and newborn.  This raises the possibility that a similar outcome could be 
produced by exposure to perchlorate in drinking water at sufficient levels and for a sufficient 
period of time.  However, to date, human studies on environmental exposure to low levels of 
perchlorate have been inconsistent.12 13  The authors of a 2005 National Research Council study, 
“Health Implications of Perchlorate Ingestion”, based their conclusions primarily on clinical data 
collected in controlled settings, particularly those described in an article by MA Greer and his 
colleagues.14  The NRC found the epidemiological studies in human populations to be limited 
with respect to this question.15

 

  Further research is required to determine if there are effects on 
vulnerable groups such as low birth weight or preterm infants, or whether maternal perchlorate 
exposure (with or without low dietary iodide intake) causes neurodevelopmental outcomes in 
infants.   

Information continues to be generated about these questions.  A series of papers between 2009 

http://www.nap.edu/openbook.php?record_id=11202&page=R1�


 
 

4 
 

perchlorate detection and remediation system. They will also develop a companion field portable 
prototype for water source spot analysis in the field. 
 
Trichloroethylene (TCE) is a solvent that is widely used for degreasing and cleaning metals.  
TCE has many other industrial uses as an extraction solvent for organic oils, as a reactant in the 
production of other chemicals, and in the manufacturing of fluorocarbons.  TCE is widely 
available as a household cleaner and is found as an ingredient in a number of consumer products 
such as adhesives, rug cleaning fluid, paint removers, spot removers, and typewriter correction 
fluid.21  Due to its widespread use throughout the U.S., TCE is often found as a contaminant in 
ground water and drinking water.22

 

  Due to its volatility and low water solubility, TCE can 
readily evaporate from contaminated water posing an additional concern for inhalation exposure. 
This is particularly important in the enclosed space of the home where showering, dishwashing, 
and laundry activities can increase the potential for exposure by both inhalation and absorption 
through the skin. 

TCE has been a contaminant of concern for decades.  In a 1988 report, children exposed to a 
water supply that included TCE contamination, were reported to have experienced increased 
respiratory disease such as bronchitis, asthma and pneumonia.23

 

 In this case, the wells supplying 
drinking water were contaminated with multiple solvents besides TCE, including a related 
chemical, tetrachloroethylene (also known as perchloroethylene or perc).  As in this case, human 
epidemiological studies are often complicated by exposures to mixtures, making interpretation of 
the data difficult. 

The link between exposure to TCE and cancer in humans is controversial due, in part, to such 
mixed chemical exposures.  However, a statistically significant association between TCE 
exposure and increased incidence of leukemia among the highest group of exposed females was 
demonstrated in a study conducted in New Jersey24. Again, this study was complicated by 
several uncertainties, including lack of detailed information about the magnitude of individual 
exposures and a poor understanding of the relative exposure contribution from inhalation and 
ingestion.  A follow-up study of over 1.5 million residents in 75 different towns showed 
statistically significant elevations in total leukemias, child leukemia, acute lymphatic leukemia 
and non-Hodgkin’s lymphoma in groups of females exposed to TCE concentrations greater than 
5 ppb25.  A more recent occupational study, published in 2007 and adjusting for multiple 
chemical exposures, showed associations between occupational exposures to TCE and prostate 
cancer.26

                                                 
21 
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testing a new remediation strategy that utilizes solar energy as a means to break down TCE in 
groundwater.  The University of Washington’s Superfund Research Center investigates a plant-
based remediation strategy (phytoremediation) to break down organic chemicals such as TCE 
and tetrachloroethylene.  Their innovative approach utilizes a poplar tree that has been 
genetically modified to express a mammalian gene (CYP2E1) that rapidly metabolizes TCE 
inside the plant.35

 

  The University of Arizona is investigating the geological properties that 
determine movement of TCE and tetrachloroethylene underground and are applying their 
research at the Tucson International Airport Area (TIAA) Superfund complex.   Understanding 
how these chemicals migrate and dissolve will aid in the removal or clean-up of these 
contaminants.  The NIEHS Superfund program also funds new technologies for remediation of 
TCE contamination, such as the methods under development by a group at the University of 
Kentucky.  They have pioneered a new type of nanoparticle filter that shows promise for the 
removal of TCE and other chemicals.  
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