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Oversight: PCBs in our Schools
I. Introduction

    On April 29, 2008 the Committee on Environmental Protection, the Committee on Investigations and the Committee on Education, will hold a joint oversight hearing on the topic of “PCBs in our Schools”.  Invited to testify are officials from the Mayor’s Office of Sustainability and Long-Term Planning, Chancellor Joel Klein of the New York City Department of Education, Suzanna Mattei, Regional Director of the New York State Department of Environmental Conservation, George Pavlou, Deputy Regional Administrator Designee, of the Environmental Protection Agency, Region 2, Commissioner Thomas Friedan, New York City Department of Health and Mental Hygiene, Sharon Greenberger, President, School Construction Authority, Dr. Daniel Lefkovitz, a community activist,  Kevin Madonna, Esq and Robert Kennedy, Jr., Esq., of the Law Firm of Kennedy and Madonna, Dr. Bob Herrick, Harvard School of Public Health and Dr. John Tharakan, Howard University, among others.

II. PCBs in New York City Public Schools

     On April 7th, 2008, the New York Daily News commenced a series of articles
 about Polychlorinated Biphenyls or PCBs detected in New York City public schools.  The New York Daily News (“the News”) investigation found PCBs in the caulking around window sills and door frames at nine New York City public schools.
 Results from six of the nine schools tested which included five elementary schools and one middle school
, showed unacceptable levels of PCBs.  The six schools with unacceptable PCBs levels include PS 199 on the Upper West Side of Manhattan, PS 30 in Harlem in Manhattan, PS 86 in Jamaica, Queens, PS 160 and PS 178 in the Baychester area of the Bronx, and IS 131 in the Soundview section of the Bronx.
  According to the News’ report, “of the tested schools with unsafe PCB levels, the lowest level found was nearly four times the federal threshold of 50 parts per million.”
 As previously mentioned, many buildings constructed or renovated in the 1960s or 1970s may have used a PCB-tainted caulking.  According to the articles, 266 public schools were built during that time, with 88 located in Brooklyn, 61 in the Bronx, 53 in Manhattan, 39 in Queens and 25 in Staten Island.


In response to the investigation, New York City Health Commissioner, Dr. Thomas R. Frieden, released a letter to the Daily News regarding the investigation.  According to the letter, DOE consultants tested for PCBs in the schools identified in the article, collecting more than 250 air and dust samples, and found non-detectable levels or levels far below the federal threshold for clean-up, with two exceptions.
 PS 199’s air test came back with a PCB level (560 ng/m³) near the “lowest concentration the test could detect and well below the national reference for air samples” (1,000 ng/m³) and PS 153 had one dust sample that had a PCB level slightly above the level the EPA uses for clearance after a cleanup.
  The difference in findings is that the Daily News investigator tested intact caulking samples and the DOE consultants tested air and dust samples. As a result of the DOE consultant’s tests, the Administration has determined that their findings “are more relevant than the ones [the Daily News] reporting has generated, and they don’t reveal a health risk to students or teachers.”
  


After the initial Daily News report, two additional schools in the Baychester area of the Bronx were tested by the City and found to have, “alarming PCB levels in dust-wipe samples from PS 153 and in the soil of IS 181.”
  According to the article, the level of PCBs found in a soil sample from IS 181’s schoolyard was high enough to be considered hazardous waste by EPA standards.
  The DOE has fenced off the area of the schoolyard and plans to remove and replace the soil.  Despite these findings, education officials are still not taking action to test for the presence of PCBs in the 266 schools identified as being built or renovated in the 1960s and 1970s, believing that if the caulking is left alone, it is harmless.
 However the caulking will weather or break down over time and takes many decades to reach a level where it does not present any threat.

The response of the Administration has caused an outcry from many parents, elected officials, union leaders and other community members.  Many are concerned that the long-term effects of PCB exposure are unknown and could be very dangerous to a developing child.  The United Federation of Teachers (UFT) took a “better safe than sorry” approach and called on the necessary City agencies to take immediate action to “mitigate the potential risk to students and staff”,
 and further called upon Chancellor Klein to include the removal of PCB exterior caulking in the City’s long term capital plan and to create a unit within the Division of School Facilities/School Construction Authority to immediately respond and assess reports of damaged PCB caulk in public schools.
 The School Construction Authority is charged with the duty of building new schools as well as managing the design, construction and renovation of capital projects.  The Division of School Facilities is responsible for maintenance and safe operation of schools.  Both entities should assure that schools do not contain environmental toxins.  Many local elected officials have also called for immediate testing of schools at risk due to their construction before PCB containing caulk was banned, and for state and federal funding to remove PCB caulking at all schools.  

III. What Are Polychlorinated Biphenyls?

     PCBs belong to a broad family of up to two hundred and nine man-made organic chemicals known as chlorinated hydrocarbons. PCBs were domestically manufactured from 1929 until their manufacture was banned in 1977
.   PCBs were used in a variety of equipment and consumer products, including electrical transformers and capacitors, carbonless “carbon” paper, paint, chlorinated rubbers, plastics, sealants and caulking, adhesives, glues and tapes.
  PCBs were also used in a wide array of cooling and insulation applications.
  Properties of PCBs that made them valuable included their tendency to feel slippery, and thus serve as a lubricant,, their inability to conduct electricity easily and their utility as a flame retardant.
 PCBs were also used to reduce brittleness as a plasticizer.
  PCBs were used in caulking materials because they made the caulking sticky and easier to apply to window frames.
   
     PCBs are very stable in the environment and are known as “persistent pollutants” because they do not break down
.  Consequently, once PCBs are released into the environment through improper disposal or leakage from PCB transformers and capacitors, they take decades to slowly degrade.
  As a result, products made before 1977 containing PCBs and still in use, still contain PCBs in toxic levels.  There may be no safe levels of PCBs for vulnerable populations. 
  PCBs still in use can volatize in the air and travel long distances.  As a result PCBs are considered ubiquitous in the environment.
 They are found at low levels nearly everywhere in the world, even places where no PCB products were ever used, such as the Arctic.
 PCBs can enter water and soils as a result of accidental releases or spills.
  For the foregoing reasons, PCBs that were added to window and door caulking that was used in schools more than thirty years ago still present a potential public health risk in schools today.  

IV. Statutory Basis for Regulation of PCBs

     The Federal Toxic Substances Control Act (TSCA) of 1976 15 U.S.C. 2601-2692 is intended to protect the public from exposure to hazardous substances.  It specifically prohibits the manufacture of PCBs, controls the phase out of their use and regulates their safe disposal.  PCBs are the only chemical class specifically named in TSCA because Congress believed that they posed a significant risk to public health and the environment.  The Code of Federal regulations, at 40 CFR 761.30, lists the only authorized uses of non-totally enclosed PCBs which are all in transformers.   Any use other than those enumerated in 40 CFR 761.30 is prohibited.  Since 40 CFR 761.30 does not include use in caulking in window or door installations, its continued use in those applications is prohibited.  
     The Environmental Protection Agency, at 40 CFR 761.61 (E) (4) (ii), defines “PCB remediation waste” to include “contaminated soil” and specifies a cleanup level of 1 part per million for unrestricted use in “high occupancy areas”.  An unrestricted use is a remediation that does not include any limiting conditions because it contemplates significant human contact.  In a high occupancy area, if PCB remediation waste is not cleaned up to 1 part per million, a “cap” or cover is required.  PCB caulking is defined as a PCB bulk waste product, subject to disposal pursuant to 40 CFR 761.62.

     As a practical matter, the use of PCBs in caulking and sealant materials has never been authorized by the Environmental Protection Agency.
  It was used before the passage of TSCA and it is the position of the Environmental Protection Agency that the “prospect of authorizing the continued use of PCBs in residential settings or where children might be exposed is extremely unlikely”.
  Accordingly, since its continued use is “illegal” and the potential for exposure is “significant”, the official position of the EPA is that PCB-containing caulking “must be removed upon discovery”
  If PCBs are not removed after discovery and an EPA directive to remove it, EPA could impose penalties  on the Dept of Education of up to $25,000 per day for each day of noncompliance
V. What are the Health Effects of PCBs?
     PCB exposure can occur through dermal contact, incidental ingestion via surface contact, and inhalation.
  Disturbed caulking presents a greater risk of exposure but undisturbed caulk also presents a risk of exposure due to its potential to volatize and due to impacts from deterioration and weatherization..
  

     A number of scientists believe there is no safe level of exposure to PCBs.
  PCBs are known to cause a variety of adverse human health effects.
 According to the Environmental Protection Agency and the World Health Organization and studies in animals provide conclusive evidence that PCBs cause cancer and a number of serious non-cancer health effects, including effects on the immune system, reproductive system, nervous system, and endocrine system.
 
     Studies in humans provide supportive evidence for the potential carcinogenicity and non-carcinogenic effects of PCBs.
  The different health effects of PCBs may be interrelated, as alterations in one system may have significant implications for the other regulatory systems of the body.
 PCBs are “highly lipophilic”
.  When they are ingested by people and animals, PCBs are stored in the fatty tissue and then are slowly released into the blood stream.  Even at low exposure levels, the concentration of PCBs in fatty tissue can accumulate to a high level. This is the process called bioaccumulation. PCB accumulations in the fatty tissue of organisms low in a food chain are biomagnified when consumed by the animals in the higher level of the chain. As PCBs bioaccumulate in organisms and biomagnify in the food chain, they create health hazards at all levels. The short term health hazards associated with PCB exposure for humans include irritation to the eyes, nose and throat.
 Acute exposures can damage the liver and in some extreme cases it can cause death.
 Chronic health effects are often not readily apparent and may last for months or years.
 There is evidence that PCBs cause skin cancer in people and liver cancer in animals.
 Long term effects include liver damage, reproductive problems, a severe, acne like rash, and damage to the nervous system resulting in numbness, weakness and tingling in the arms and legs.

     Epidemiological studies have associated prenatal exposure to PCBs with altered neurological development in neonates, toddlers and school age children.
 Prenatal exposure results from inhalation and ingestion.  PCBs cross the placenta.  A Dutch study, found that prenatal PCB exposures may result in neurotoxic effects that persist into school age and cause subtle cognitive and motor developmental delays.
  PCB exposures may also modulate sex steroid hormones and influence behaviors that show sex differences such as childhood play behavior.
  
     Teachers who worked in a PCB contaminated school building for many years had elevated PCB blood levels.
  The PCB blood levels increased with age and tests reflected the potential for inhalative exposure to PCB in a school setting.
 although specific adverse health impacts were not reported in the study.
     PCB exposures, even in minute amounts, can affect the permanent teeth of children.  A study found developmental defects in the enamel of the permanent teeth of 71.3 percent of children exposed for a period of between eight and nine years to PCBs in comparison to 49% percent of the control group.
  

     Some studies have suggested that the exposure levels of PCBs to teachers in schools are only incrementally higher than the “total body burden” of adults.
 However evidence shows that the “background” PCB body burdens of the average American, 8-13 parts per trillion, are at or near the range at which adverse effects occur in animals.
 “At a maternal body burden of 13 parts per trillion, puberty is delayed; girls experience slower breast development and penises and ducts in testes are smaller”.
  When exposure to PCBs caused endocrine disruption at a critical time in physical development, testicular volume might not be associated with appropriate pubertal development.
  Other studies show that the offspring of mothers at the higher end of the reference range for PCBs face significantly greater risks of developmental impairment.

     Neurodevelopmental effects have been linked to elevated levels of PCBs including lowered intelligence and behavioral deficits such as inattention and excessive response to stimulation.
 When 212 children recruited as newborns to overrepresent infants born to women who had eaten Lake Michigan fish contaminated with PCBs were tested, the most highly exposed children had an average IQ score of 6.2 points below that of children with lowest exposures.
  The results of exposures in infants were still detectable at age nine.
  PCB exposures among adults may adversely effect memory, learning and may promote depression.

     To summarize the variety of known adverse health effects of PCB exposure, it is a probable human carcinogen;  it is responsible for non-cancer health effects on the immune system; it causes a variety of reproductive effects including decreased birth weight and decreased gestational age; It is responsible for neurological effects including learning deficits;  PCB are responsible for endrocrine effects including changes in thyroid hormone levels and PCBS have been associated with elevated blood pressure and cholesterol.

VI.  Research on PCBs in Schools  

     Unfortunately, the presence of PCBs in schools is not a new phenomenon because the PCB-containing caulking was used both in the United States and throughout the world.  As early as 1990, in Berlin, samples of sealants containing PCBs were identified as the cause of elevated indoor air levels in public buildings including community rooms of child care centers.
  In fact, 13% of all schools and 4% of all child care centers had elevated levels of PCB pollution in the air.
  
     In Finland, where they replaced the PCB sealants, due to weathering, PCB contamination was found to have drifted to the soil adjacent to the buildings.
  The Finnish study found that children, in the worst cases, could be exposed to daily doses near the reference dose level
 and recommended that measures be taken to reduce possible exposure of children.

     In the United States groundbreaking work in this area has been done by Doctor Robert F. Herrick and Doctor Daniel Lefkowitz.  Dr. Herrick was involved in the investigation of twenty-four buildings in the Boston area.
  Dr. Herrick’s study in Boston found that one-third of all the buildings contained caulking materials with PCB content exceeding 50 parts per million by weight.
  The buildings studied included schools, other public buildings and a university building.
  With respect to the university building, where PCBs were found in caulking materials in levels of up to 33,000 parts per million, the Environmental Protection Agency mandated removal and disposal of the bulk PCB contaminated waste.
  The remediation consisted of removal of window components, abatement of caulking residues, removal of PCB containing caulking from window frames, removal and replacement of unit ventilators, removal of PCB containing foamboard and duct and space cleaning.

     Soil contamination from PCB containing buildings was also studied by Dr. Herrick.
  His study found soil PCB contamination in and around buildings with undisturbed caulking
 that had, evidently been subject to natural weathering.
 His study suggests that PCB in caulking can be mobilized and dissolved organic matter can leach off the caulking material.
  Based upon this study, Dr. Herrick recommended a national survey of PCBs in building materials and the soil surrounding buildings, especially schools, hospitals, apartment buildings and anywhere where children might be exposed.

VII. PCB Remediation

Where PCBs are found in soils near schools in excess of applicable thresholds, the Environmental Protection Agency requires remediation of the soils
 and PCBs in caulking material should also be removed.  Dr. Daniel Lefkowitz prompted officials to undertake PCB remediation at the Yorktown Heights elementary school that his son attended when he had scraps of the caulking tested and found PCBs 350 times above the federal limit.
  However school districts are reluctant to remove caulk because they are concerned about the costs.
 
With the potential for high remediation costs, it is possible that school districts might be reluctant to reduce exposure to a known environmental threat to the ability of schoolchildren to learn, but school administrators should not have to choose.  

There are currently two methods for disposing of PCBs; incineration, which has its own problems, and dumping PCB-contaminated materials in landfills is another.
  Both methods are costly, controversial and ultimately, unsustainable.

Bioremediation, using the enzymes of earthworms in a solution called Enzymmix, has proved to be very promising to remediate soils contaminated with PCBs.  This bio- remediation method, discovered by a Slovak scientist, was tested at Hydro Technologies, a private environmental laboratory.  Soil samples with PCBs in levels ranging from 250 to 450 parts per million were tested.  According to the Hydro Technologies laboratory director, a single application of enzymes resulted in a significant reduction of between 62% and 76% PCB removal.

Dr. John Tharakan, from Howard University, has also been working with earthworm enzymes and has had similar promising results.  We are fortunate to have Dr. Tharakan with us today.  Dr. Tharakan used PCB containing sludge in five gallon buckets.
  The PCBs ranged from 200 parts per million to 1,000 parts per million.
    His study demonstrated an 80% reduction in total PCB concentration.
 While this research is in the preliminary stages, there can be no better application for bioremediation of PCB-contaminated soils than protecting schoolchildren and teachers and vulnerable populations. 
VIII. Conclusion

     The Committees intend to explore the problem of PCBs in schools, the potential for adverse effects on the City’s schoolchildren and what efforts should be made to identify the location of the PCBs, to remediate the PCB contaminated areas and to replace the PCB contaminated caulking, where appropriate. 
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