Summary of Research on Diesel and Asphalt Hazards
I have researched this project extensively and my medical conclusion is that it will seriously affect the health and well-being of the Meadow Vista residents (not just those adjacent to the truck routes and asphalt plant.)  More importantly, it will jeopardize the health and safety of the children of the three schools in Meadow Vista, particularly the two on Placer Hills Road.  In fact, one of the schools is just 50 feet from the road.  It should be noted that current legislation requires that schools be built at least 500 feet from a traffic roadway.

It is well documented in hundreds of state, federal and worldwide environmental studies, published in renowned scientific journals, that toxins from diesel fuel and asphalt can cause serious health hazards both in the short and long term.  These effects will be especially grave in the Meadow Vista community because of its unique geography and weather patterns.  Meadow Vista sits in a bowl-like valley, which is an inversion area, and therefore acts as a pollution trap.  Also the air patterns in the summer, at night, cause the pulling of cool air back down into the valley, thereby creating a worse pollution problem (note that Teichert plans to run their operation at night.)  The arguments that the asphalt plant is state-of-the-art and that the overall pollution would be greater if trucks traveled from Marysville or Sacramento are, at best, misleading.  They don’t consider the local environment.

Some of the studies that support the detrimental effects of this project in Meadow Vista with respect to air pollution, particularly diesel fuel, as well as asphalt, are as follows:

Diesel Fuel and Air Pollution Studies

New England Journal of Medicine, 1993.  “Association between Air Pollution and Mortality in Six U.S. Cities.”  

The adjusted mortality-rate ratio, least to most polluted, was 1.26.  There is a positive association with death from lung cancer and cardiopulmonary disease.  The main culprit was fine exhaust particles (with diameters of less than 2.5 microns) that can penetrate indoors and more importantly deep into the lungs.  Other offending pollutants are sulfates, soot, acid condensates and nitrate particles.  There were references to many other studies that found elevated levels of particulate air pollution to be associated with declines in lung function or with increases in respiratory symptoms such as cough, shortness of breath, wheezing, asthma attacks, and rates of hospitalizations, chronic obstructive pulmonary disease and restricted activity due to illness.  
New England Journal of Medicine, review article, 2004.  “Air Pollution and Health.  Good News and Bad.”

1989-1995, several epidemiological studies reported adverse effects from unexpectedly low levels of particulate- air pollution.  Research continues to suggest that air pollution levels common in many urban and industrial environments are important risk factors for adverse health effects in humans.  Short term exposure excaberates existing pulmonary and cardiovascular disease and increases the risk of symptoms, the need for medical attention and death.  Long term, repeated exposure, increases the cumulative risk of chronic pulmonary, cardiovascular disease and death.   The Children’s Health study monitored the lung function of school children from the ages of 10-18 yrs, in 12 So. Calif. communities over 8 yrs.  Air pollution was significantly associated with deficits in lung development.   These deficits were associated with a correlated set of pollutants that included fine particles (diameter less than 2.5um,) nitrous dioxide, acid vapor and carbon.  These results are consistent with previous studies that implicate fine particulate matter. Such matter, which can be inhaled deeply into the lungs include sulfates, nitrates, acids, metals and carbon particles with various chemicals absorbed onto their surfaces.  These are ubiquitous as derived from common combustion processes (engines, cars, trucks, manufacturing, power generators and burning biomass.)  These particles are transported over long distances and penetrate indoors.  Mortality studies show exposure to response relationships for particulate-matter pollution in the case of both short term and long term exposures are nearly linear, with no discernable safe thresholds within relevant ranges of exposure.  Likewise, in the Children’s Health Study the relationship of exposure-response appears to be linear, without discernible safe thresholds.  The short term risks are increased with the elderly, infants and people with chronic cardiopulmonary disease and asthma.  The long terms effects are with everyone, especially children.  Reduced lung function is a risk factor for complications and death during adulthood.  The general mechanistic pathways include pulmonary and systemic oxidative stress and inflammation, enhanced initiation and progression of atherosclerosis, and altered cardiac autonomic function.
New England Journal of Medicine, 2004.   “The effect of Air Pollution on Lung Development from 10 to 18 years of Age”

The results of this study were summarized in the above review article.  They proposed the mechanism to be either decreased growth of alveoli or more likely airway inflammation. 
American Journal of Respiratory and Critical Care Medicine, 1995.  “Particulate air pollution as a predictor of mortality in a prospective study of U.S. adults”
This study linked ambient air pollution data from 151 cities with 552,132 adults, 1982-1989.  The adjusted risk ratios of all–cause mortality for the most polluted to the least were 1.15 and 1.17, when using sulfate and fine particulate measures respectively.  Particulate air pollution was associated with cardiopulmonary and lung cancer mortality but not with mortality due to other causes.
American Journal of Respiratory and Critical Care Medicine, 1999.   “Long Term Inhalable Particles and Other Pollutants Related to Mortality in Non-Smokers.”

Long term fine particulates and suspended sulfates, sulfur dioxide, ozone and nitrogen dioxide related to mortality in 6,338 non-smoking Seventh Day Adventists, 1997-1992.  There was a strong association with lung cancer from the fine particulates, ozone and sulfur dioxide.  Basically, this study showed the association between air pollution and pulmonary disease, lung cancer and the Seventh Day Adventists who do not smoke.

American Journal of Respiratory and Critical Care Medicine, 2004.  “Synergistic Production of Lung Free Radicals by Diesel Exhaust Products and Endotoxins.” 
This study was done in rat lungs. 

American Journal of Respiratory Cell and Molecular Biology, 1998.  This study shows the effects of diesel exhaust particles on cell function and release of inflammatory mediators.

Journal of Immunology, 1999 and 2000.  “Induction of Apoptosis by Chemicals from Diesel Exhaust.”  (note:  apoptosis is defined as cell death.)

American Journal of Respiratory Cell and Molecular Biology, 2000.  “Diesel Exhaust Induced Cytokines Expression in Bronchial-epithelial Cells.”  This discusses the effects of diesel exhaust with damage to the lungs and blood vessels.

Circulation, 2004.  This discusses air pollution and cardiovascular disease.

Stroke, 2005.  This reports the findings of an outdoor air pollution and stroke study done in Sheffield, England.  Stroke mortality was from 37% to 26% higher in the highest to lowest polluted areas.  Hospital admissions were 13% to 11% higher.  If causality were assumed, 11% of stroke deaths were from air pollution.  

Lancet,2002.  “Association between Mortality and Indices of Traffic Related Air Pollution in the Netherlands.”  Traffic related air pollutants, nitrogen dioxide and black smoke, concentrations were measured as indicators of air pollution.  Black smoke is measured by light absorbance of filters used to gather particulate matter from the air.  Black smoke mostly arises from diesel engines, where as NO2 is from all motorized vehicles.  The distance of 100 meters to a freeway and 50 meters to a road was considered exposed.  In the introduction they referred to other studies that show respiratory disease in children is proportional to background air pollution in cities and especially with distance to or living adjacent to busy streets. The conclusions were that there is a much higher risk for cardiopulmonary death living near a major road, and that non-cardiopulmonary, non-lung cancer deaths were unrelated to air pollution.  This study was not even targeting diesel exhaust, just regular traffic, which is a mixture.

Environmental Health Prospect, 2002.  “Diesel Exhaust and Asthma.  Hypothesis and Molecular Mechanisms of Action.”  This review article discusses diesel exhaust, its components and mechanisms of resultant pathology. Diesel exhaust contains many substances that are listed as toxic air pollutants by the State of California and hazardous air pollutants by the U.S. Environmental Protection Agency.  Diesel exhaust is composed of vapors, gases, and fine particles emitted  by diesel fueled engines.  Diesel exhaust consists of a complex mixture of particulate matter, including elemental carbon and polycyclic aromatic hydrocarbons particles (DEPs defined as fine particulate matter smaller than 2.5 microns,) as well as acid aerosols, volatile organic compounds (VOCs), various hydrocarbons and gases, including carbon dioxide, carbon monoxide, nitric oxide, nitrogen dioxide and sulfur dioxide.  Numerous components within diesel exhaust, including some of the acid aerosols, VOCs and gases are non-specific airway irritants at high levels.  DEPs, include an inert carbonaceous core ideal for adsorbing heavy metals  and organic compounds such as polycyclic aromatic hydrocarbon  PAHs.  The PAHs can easily diffuse through cell membranes and bind to receptors in the cytoplasm.  Lower level DEPs promote the release of specific cytokines, chemokines, immunoglobulins and oxidants in the upper and lower airways causing an allergic and inflammatory response.  This initiates a cascade that can culminate in airway inflammation, mucus secretion, serum leakage into the airways, and bronchial smooth muscle contraction.  DEPs may also promote expression of TH-2 phenotype which has been associated with asthma and allergic disease.  The timing of exposure in early life may also be critical in fostering the persistence of this phenotype.  DEPs have a greater effect in conjunction with environmental allergens than they do alone.  Epidemiological evidence shows that children living along major truck routes have an increased risk for asthma and allergic symptoms.  The Center for Disease Control in Atlanta that:  1) there is a 75% increase in asthma in the United States between 1980 and 1994, 2) pediatric asthma displays a 160% increase in children less than four and a 74% increase in children over the age of four during the same time period.  Other epidemiological studies show 1) these effects are worse in industrial countries, 2) the risk of an adverse outcome, which is intubations, cardiopulmonary arrest or death, has doubled in California between 1986 and 1993, 3) children raised in more polluted regions of the country and along busy streets are more likely to develop respiratory diseases 4) children living near busy diesel truck routes have a decreased lung function compared to the same with just automobiles.  

They refer to a number of other studies:  a study in Italy of 39,000 children showed children living on streets with heavy truck traffic were 60 to 90% more likely to report acute and chronic lung symptoms such as wheeze, phlegm, and diagnoses such as bronchitis, bronchiolitis, and pneumonia..  A study done in Germany with over 3,700 adolescent students living on streets with “constant” truck traffic were 71% more likely to report allergic rhinitis and two times more likely to report wheezing and asthma-like symptoms.

Health and Clean Air Newsletter, 2004.  “Car Crazy.”  This is a summary of other studies, and the focus is on the health damage of traffic.   In particular the focus is on children who live or attend school near traffic. The newsletter states that most of the work has been done in Europe and only more recently in the United States.  Their conclusions are that there is no doubt that living, schooling or working in or near heavy traffic results in not only very clear, very serious illness but death.  1. There was a study of nine highway patrolmen on a 3:00 p.m. to midnight shift with pollution monitors in their cars.  They were followed for 4 days in a row.  They found changes in heart rate, blood vessels and blood levels of chemicals that indicate inflammation, including C-reactive protein.  The conclusion was that traffic pollution was linked to pathophysiological changes that involved inflammation, coagulation and cardiac rhythm.  2.  Other studies show that ozone, or smog, has been linked to death and asthma.    Also, as carbon monoxide levels rise so do levels of death from congestive heart failure.  

Another study showed diesel particles and sulfur dioxide was associated with premature death.

Another study in Amsterdam showed adults 100 meters from a freeway or 50 feet from busy roads were two times as likely to die from lung or heart disease.  Another Amsterdam study with particulate pollution (black smoke) and nitrogen dioxide shows that these were both linked to death the next day; after a high pollution day.  These effects were higher in the summer and along busy roads.  Another study by UCLA with babies born to mothers living next to busy freeways showed they were three times as likely to have heart defects.  A Denmark study concluded that children exposed to two times the normal vehicle pollution had a 25% increase in lymphoma. 
There was a study done in the Bronx at Hunt’s Point regarding increased diesel truck traffic.  Hunt’s Point is one of the world’s largest produce and meat markets.  There is obviously a lot of diesel truck traffic going in and out and they showed that the rates of infectious diseases and chronic disease were well above average and that death from pneumonia and flu were two times that of New York City.  They also showed that the deaths from COPD were 20% higher and stroke 55% higher.  Also in this study, the asthma rate was found to be the second highest in the United States and third highest in the world.   They also stated the relationship between truck traffic and levels of DEPs were linear. 

Numerous studies around the world show the direct relationship between air pollution, especially diesel trucks, and chronic asthma and decreased lung function in children. Many studies also document that the closer to the road one is the greater the effect. For example a study done in 1995, involving 2,160 children at 12 schools they found a clear linkage between levels of black smoke (a marker for diesel trucks) and both declines in lung function and increased respiratory symptoms.  Another study involved 15 healthy volunteers who exercised intermittently while breathing dilute diesel exhaust for one hour.  They then took samples from respiratory tracts and the blood and found increased inflammatory markers.  Many studies show diesel exhaust particles cause increased inflammation of the lungs and blood vessels, thereby causing the corresponding diseases.  Also noted in this, traditionally regulators measure the weight of particles, not the number.  This is an important distinction because in at least some trucks when the particle mass drops, the number of particles jumps, as much 3,500%.  Analyzing particles from a 1985 diesel engine scientists found 99.5% were fine or ultra fine (DEPs), small enough not only reach the deepest parts of the lungs but pass through the cell walls and into the blood stream.

Another study showed that during the 1996 Olympics in Atlanta, people were asked to use buses instead of cars to reduced congestion.  The concentration of traffic pollution fell by 50% and this resulted in a decrease in acute care visits for asthma by 44%.  

Another study in Vancouver, British Columbia, found an increased rate of birth defects with even low rates of air pollution.  
Finally, the Annual Review of Public Health concluded that the tobacco, asbestos and lead firms have engaged in deceiving policy makers and the public for decades.  They found historical similarities in behavior suggesting that chemical, pharmaceutical and oil companies were probably doing the same.  
Environmental Health in a recent study with UC Berkeley and Lawrence Berkeley National Laboratories showed a spatial relationship between schools close to freeways and busy roads (close was considered 500 feet) and respiratory diseases such as asthma.  In 2003, California legislated (SB 252, Escutia) laws that limits the placement of new schools close to freeways or busy traffic to 500 feet.

Health Effects Institute; Research Report, PartII, 2000. “National Morbidity and Mortality of Air Pollution, Study Part 2.” This looked at daily particulate matter of 10 microns or less, ozone, sulfur dioxide, nitrous dioxide and carbon monoxide levels in 90 cities.  The effects of air pollution do not reach 0 until a lag of five days has occurred.  There is a very strong association between particulate matter levels and exacerbation of chronic obstructive pulmonary disease and heart disease severe enough to warrant hospitalization.

Stroke, 2003.  “Stroke mortality associated with living near main roads in England and Wales: a geographic study”  Stroke mortality was 7% higher in men living within 200 meters of a main road compared with men living greater than 1000 meters away.
 Lancet, 2002.  From the Southern California children’s study.  This showed that there was three times increase in asthma in children doing three or more sports in high ozone communities, compared to children who did no sports in both communities or did fewer than 3 sports in high ozone communities. 
 Epidemiology, 2001. “Effects of  Ambient Air Pollution on Daily Mortality in a cohort of Patients with Congestive Heart Failure,” in Seoul, Korea showed a strong association between air pollution and congestive heart failure.  

 American Journal of Respiratory Care and Critical Care, 1999.   This study (which I alluded to above) demonstrated acute inflammatory responses in the airways and peripheral blood after short term exposure to diesel exhaust in healthy human volunteers.  They were exposed to air and diluted diesel fuels with intermittent exercise.  Bronchial lavage and biopsies, as well as blood samples, were done which showed well defined markers of systemic and pulmonary inflammatory responses, which were underestimated by standard lung function tests.

 Immunology, 1995, showed that air pollution with nitrous oxides primed eosinophils for subsequent exposure to allergies.

The Journal of Occupational and Environmental Medicine, 2003, showed that truck drivers in Sweden had an increased risk of lung and prostate cancer. 
 Environmental Research, 2002, showed an association between childhood asthma hospitalizations with residential exposure to state traffic routes.  This was done in Erie County, New York.  There was an increased incidence of hospitalizations when children with 200 meters (approx. 600ft.) of roads, especially those traveled by diesel trucks.  

Epidemiology, 1997, showed air pollution from truck traffic caused decreased lung function in children.  

Epidemiology,2003, documented that veterans living within 50 meters of a main road were more likely to report persistent wheeze as compared to those living more than 400 meters away from the same road.  This association was not dependent on pre existing doctor diagnosed chronic respiratory or cardiac disease.  They note similar results in a study of 3 groups of 1500 women in Tokyo.
Environment Science and Technology, 2000, showed that a newer diesel engine (1991 Cummins) delivered decreased overall particle mass emissions but 15-35% times the number of particles as an older 1988 Cummins engine (ultra fine particles make up the difference, i.e. DEPs.) These are the small particulate matters of less than 2.5 microns, which cause the worst effects.

Atmospheric Enviornment35 Supplement No. 1, 2001, data from Denmark, notes that emissions of fine particles may have increased although the total mass of particles emitted from vehicles may have decreased.  The distribution of diesel particles thought to include smaller particles than those from petrol engines.

Archives of Environmental Health, 1999, showed a survey of personnel exposed to benzene in Mexico City.  They looked at service station attendants and their levels of benzene were approximately 10 times that of office workers in the same area and these were even higher than office workers which were further away.

Atmospheric Environmental Health studied ultra fine particles near a major highway with heavy diesel traffic in Los Angeles and showed that the DEPs (diesel exhaust particles) dissipated 300 meters downwind.

Asphalt Studies

Mutation Research, 2004, showed asphalt fumes were a mix of aerosols and vapors with polycyclic aromatic hydrocarbons which cause mutagenesis in rat lungs.  Mutagenesis leads to cancer.  The asphalt fumes contained toxic compounds of benzene, formaldehyde, arsenic, fine particles, carbon monoxide, volatile organic compounds, nitrous oxide, sulfur dioxide and cadmium.

An article in the American Journal of Industrial Medicine showed an increased risk of lung cancer with asphalt workers in Norway.
  Another article in Occupational Environmental Medicine showed that asphalt workers in Norway had decreased pulmonary function, as measured by FEV1/FVC %, eye irritation, chest tightness, shortness of breath, wheezing, asthma and COPD.  These symptoms and diseases were much increased over the normal population.

Otolaryngology Clinics of North America, 2004, showed olfactory loss secondary to low levels toxins, i.e., asphalt, over long periods.

Otolaryngology, 1992.  “ Effect of environmental pollutants on taste and smell”   Researchers at Duke University show that people who live and work around foul odors often become depressed and irritable.  The olfactory region of the brain is closely linked to the limbic system (the area that controls emotions.)  
A study done by the University of North Carolina and Duke Medical Schools, 2004, found that two Salisbury, North Carolina communities located near asphalt plants, have suicide rates about 16 times the statewide average, suggesting a link between suicide and exposure to asphalt air pollutants.   Carbon disulfides and hydrogen sulfides affect the hypothalamic pituitary axis, hormone levels, and in animal studies, altered the neurotransmitters serotonin, norepinephrine and dopamine, as well as aspartate and glutamate.  These can cause mood disorders and personality changes as well.  In addition the incidence rate of primary brain cancers in these neighborhoods from 1995 to 2000, was 6.4 times the rate of normal.  This is thought to be possibly due to benzene and solvent exposure.  

Other studies show an increase in the rate of lung and brain cancer and suicide in asphalt workers.  Hydrogen sulfides, carbon disulfides, benzene, chlorinated solvents are neurotoxins and these substances are released by asphalt plants.  .  Benzene, toluene and other petroleum neurotoxic chemicals are released in high levels at petroleum clean up spots.
Hydrogen disulfide is readily detectable (rotten eggs) at 200 parts per billion.  However, North Carolina SAB (state air board) reports symptoms of headache, nausea, eye and throat irritation with levels as low as 7 to 10 parts per billion.  Public health studies now recognize hydrogen disulfide as a potent neurotoxin and that chronic exposure to even low ambient levels causes irreversible damage to the brain and central nervous system, with children being the most susceptible to this poisonous gas.

Other studies show that exposure to asphalt fumes cause cancer, central nervous system disorders, liver damage, asthma, respiratory problems, skin rashes, birth defects and harm to the immune system.

The Department of Environmental and Natural Resources in North Carolina showed that solvents used to make asphalt (carbon tetrachloride, trichloromethane, trichloroethylene) had contaminated wells nearby at 50 times the allowable state limit.  Wells had to be closed and, in some cases, the contaminants sank into the bedrock and entered into nearby streams.  Also asphalt storage along the road washed into the local water basins.  

Also consider the effects of nearly constant noise for residents along the truck routes, such as sleep deprivation and serious health effects that that can cause.  Also consider the problems of sleep deprived residents involved in car accidents.  What about moonlighting truck drivers carrying loads of hot asphalt?

Clearly, an environmental impact report should be done given the gravity of the situation and it will most assuredly show that Meadow Vista is inappropriate and that it would have serious and deadly consequences for the community.
Daniel Foreman M.D.
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