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Oversight:
The use of biofuels in New York City: opportunities and obstacles.


On April 11, 2007, the Committee on Environmental Protection, chaired by Council Member James F. Gennaro, will hold an oversight hearing on the use of biofuels in New York City: opportunities and obstacles.
I. Introduction


The United States uses an astonishing amount of oil every day, more by far than any other nation.  In 2005, for example, the nation burned 20,802,000 barrels per day (bpd) of petroleum.  Of those, 60%, or 12,549,000 bpd, were imported, 771,000 bpd from the Organization of the Petroleum Exporting Countries (OPEC).  With total world petroleum consumption at just over 80 million bpd, the United States consumes about one-fourth of all petroleum burned per year.


The burning of fossil fuels, including petroleum-based fuels, emits pollutants into the atmosphere, including particulate matter (PM), oxides of sulfur and nitrogen (NOx), toxics, heat-trapping gases such as carbon dioxide, and other pollutants, that cause an array of environmental and human health problems.
  Since they are domestically produced, the use of biofuels such as biodiesel or ethanol can reduce the amount of petroleum imported and burned by stationary and/or mobile sources and can contribute to our economy.  Their use can also help alleviate some of the environmental harms associated with the consumption of petroleum-based fuels.
  This hearing will investigate the extent to which biofuels are currently used in New York City, and the opportunities, obstacles, and other issues associated with expanding their use.

II. Fuel Use


As stated, our country consumes a tremendous amount of fossil fuels.  According to one recent article, the United States, representing 5% of the world’s population, burns 140 billion gallons of gasoline and 40 billion gallons of diesel per year, enough to propel the average car around the world 1.6 billion times.
  With respect to carbon dioxide (CO2) emissions from energy use, about 33% of such U.S. emissions are from transportation, and about 98% of those come from burning petroleum products, with about 60% of emissions coming from burning gasoline and the bulk of the rest from burning diesel (22%) and jet fuel.


The next biggest contributor of CO2 from energy use is the industrial sector, which contributes 28% of the total.  Of this, 39% comes from electricity consumption, with 26% of that electricity generated by burning petroleum.  Next, residential uses contribute 21% of CO2, with about two-thirds of that coming from electricity consumption.  Of that electricity, about 8% is generated by burning petroleum.  Last, the commercial sector contributes about 18% of energy-related CO2, 78% of which is from electricity use.  Petroleum was used for about 5% of that electricity.
  

III.
Public Health and Environmental Effects of Petroleum Combustion
Exposure to pollution from both mobile and stationary sources may result in serious, adverse health effects.  In addition to PM, NOx, sulfur oxides, and volatile organic compounds (VOCs), the combustion of fossil fuel results in the emission of a number of air toxins, including benzene, formaldehyde and dioxin.  The negative health impacts stemming from these emissions are especially detrimental to children and the elderly, the former of whom actually breathe fifty percent more air per pound of body weight than adults.
  

What may be most alarming about diesel exhaust is the considerable evidence that it is a likely carcinogen.  In the United States Environmental Protection Agency’s (EPA) Health Assessment Document for Diesel Engine Exhaust, “diesel exhaust was classified as likely to be carcinogenic to humans by inhalation at environmental exposures . . . .”
  In addition, human epidemiological studies demonstrate an association between exposure to the exhaust and increased lung cancer rates in occupational settings.
  A number of other agencies, such as the World Health Organization, the National Institute for Occupational Safety and Health (NIOSH), the International Agency for Research on Cancer, the California Environmental Protection Agency and the United States Department of Health and Human Services have made similar classifications.
  In fact, as early as 1988, NIOSH first recommended that diesel exhaust be considered a potential occupational carcinogen.
  

Improving air pollution in New York City is also an extremely high health priority, since the City suffers from some of the highest asthma rates in the country.  According to the New York City Department of Health and Mental Hygiene, in 2000, children in New York City “were almost twice as likely to be hospitalized for asthma as children in the United States as a whole”
 (emphasis in original), with the Bronx having the highest rates in the City in recent years.
  In addition, a 2003 study found that one out of every four children in central Harlem has asthma -- a rate that is far greater than experts had previously expected and that is “one of the highest rates ever documented for an American neighborhood.”
  

Additional studies have concluded that “routine exposure to dirty air during childhood actually harms lung development, leading to a permanently reduced ability to breathe”
 and that “[e]nvironmental pollutants in New York City – including combustion byproducts . . . – may increase the rate of low birth weight babies and babies with smaller heads, both [of] which may be linked to lower I.Q. and poorer school performance.”

A.
Particulate Matter
Particulate matter “represents a broad class of chemically and physically diverse substances.  It can be principally characterized as discrete particles that exist in the condensed (liquid or solid) phase spanning several orders of magnitude in size.”
  The particles that tend to be of most concern, however, are the “fine” particles, which may 

deeply penetrate lung tissue.   These tiny particles are “directly emitted from combustion sources and are formed secondarily from gaseous precursors such as sulfur dioxide, NOx, or organic compounds.
  

The health effects associated with these fine particles include aggravated asthma, chronic bronchitis, decreased lung function and acute respiratory symptoms.
  It is also believed that “the largest proportion of deaths caused by particulate matter [is] related to cardiovascular illness.”
  The EPA officially designated the New York Metropolitan Area as a nonattainment area for PM 2.5 in 2004.

A. Nitrogen Oxides and Volatile Organic Compounds

Nitrogen oxides combine with VOCs in the air, such as hydrocarbons, to form 

ground-level ozone, or smog, in the presence of heat and sunlight.
  Ozone may cause a variety of respiratory problems, including aggravated asthma, decreased lung function and increased susceptibility to respiratory illnesses.
  It is damaging to lung tissue in high concentrations and during long-term exposure.
  New York City continues to be classified as a nonattainment area for ozone. 

B. Sulfur Dioxide 

Sulfur dioxide (SO2), which converts in the atmosphere to sulfate particles, results in a number of negative health and environmental impacts, including effects on breathing, increased respiratory symptoms, and aggravation of existing heart disease.”
  SO2 also contributes to lower visibility and acid deposition, the latter of which has been of great concern in New York State.

D.
Toxins

Toxins, such as benzene, formaldehyde, lead, mercury and dioxins, may produce 

harmful health effects.  Benzene, a known carcinogen, may cause disorders of the blood and the blood-forming tissues, while formaldehyde, which is classified by the EPA as a probable human carcinogen, may cause irritation of the eyes, nose and throat.
,
  Lead and mercury may cause birth defects and other reproductive problems and may also affect the nervous system.
  Finally, “[d]ioxins are toxic to the immune system, interfere with hormone function, and are toxic to reproduction.”


E.
Carbon Monoxide and Formaldehyde


Carbon monoxide (CO) is harmful because it reduces oxygen delivery to the body's organs and tissues.  It can result in negative cardiovascular effects to those already suffering from heart disease, nervous system impacts, vision problems, and reduced manual dexterity, as well as contribute to smog.
  Formaldehyde, which is classified by the EPA as a probable human carcinogen, may cause irritation of the eyes, nose and throat.
  
F.
Carbon  Dioxide and Climate Change


There is a general consensus among scientists that global warming pollution concentrations in the atmosphere have increased and are continuing to increase, and that these increases cause global climate change.
,
,
  As a result, many government entities are taking action to reduce these emissions.  In May of 2005, Mayor Bloomberg signed on to the United States Mayors Climate Protection Agreement on behalf of New York City, which, among other things, commits cities to meet or beat the Kyoto Protocol’s carbon dioxide reduction schedule.  


As discussed in an earlier section of this report, the United States generates significant amounts of CO2 from transportation, the generation of electricity, and other energy production from the burning of petroleum-based fuels.  Therefore, these uses significantly contribute to global warming emissions.

i.
Climate Change in the New York Metropolitan Area 

The EPA has documented over the last century a one-degree Fahrenheit increase in temperature in Albany and a 20% increase in precipitation in New York State.
  In the New York City Metropolitan Region, the temperature has warmed nearly 2 F( over the past 200 years.
  Global climate change models have projected that warming in the region will range from 1.7-3.5 F( in the 2020s, 2.6-6.5 F( in the 2050s and 4.4-10.2 F( by the 2080s.

According to the Metropolitan East Coast Assessment of Impacts of Potential Variability and Change, organized by the United States Global Change Research Program, global warming may result in an increase in the frequency of droughts and severe coastal flooding and erosion events and an increase in the loss of wetlands in the City due to sea level rise, resulting in the reduction of wildlife habitat, protective barriers against coastal flooding and the filtering of pollutants.
  According to Janine Bloomfield, Ph.D., of Environmental Defense, the City and surrounding region, with approximately 600 miles of coastline, extensive lowlands, and low-lying roads, bridges, tunnels, subways, airports, and other infrastructure, is extremely vulnerable to the potential impacts of sea level rise due to global climate change.
  Others concur that the City’s low-lying areas, and significant infrastructure located on those lowlands, are at risk from global warming.
,
  

In addition, due to global warming, New York City is expected to face many more days at 90 F° and above, resulting in an increase in illness and death related to heat stress, as well as an increase in summer electricity demand on an already taxed power grid,
 as well as potential increases in asthma attacks due to increased pollen counts.
  

IV. Biofuels

Though there are others, the primary biofuels under consideration today are biodiesel and ethanol, including cellulosic ethanol.  Each has a different manufacturing process, different qualities and different impacts on emissions, among other things.

A.
Biodiesel


Biodiesel is a fuel manufactured from vegetable oils, animal fats, or recycled restaurant greases.  Commercial production of biodiesel - in the United States mostly from soy beans or yellow grease (primarily recycled cooking oil from restaurants) - began in the 1990s.  Blends of biodiesel and petroleum diesel are typically denoted as “B” followed by the volumetric percentage of biodiesel, such that B20 would be 20% biodiesel and 80% petroleum.
 


Due to its high oxygen content, which improves combustion, the use of biodiesel reduces emissions of PM, hydrocarbons, CO, and air toxics, with the amount of emission reductions dependant upon the blend level.  Past studies have shown, however, that the high oxygen content of biodiesel leads to an increase in NOx emissions (ranging from a negligible increase for B5 to a 10% increase for B100) when biodiesel is burned in compression engines.
  The National Renewable Energy Laboratory (NREL) and others have been working to address this issue.

Biodiesel also has several performance advantages over standard diesel fuel.  One of the most important benefits is that it is an excellent lubricant, which is important for diesel engines, especially when using ultra low sulfur diesel fuel, as sulfur adds to lubricity.  Biodiesel, however, performs less well in cold temperatures and tends to reduce fuel economy.



The use of biodiesel also helps to reduce our reliance on imported petroleum.  Its overall long term potential to do so, however, depends on several factors, including the stock material used (soy is too expensive to produce significant amounts of fuel) and potential advances in technologies, among other things.  For example, there is the potential for crops such as switchgrass, a native grass that grows on marginal lands with few inputs, such as pesticides, to become the basic stock of biodiesel.  Such a change could improve the costs and overall emissions from this fuel.
 

B.
Ethanol (E85)

Although ethanol can be made from any number of starchy plants, most United States ethanol - about 95% - is made from corn kernels.
  Corn kernels can be converted into ethanol in two ways: wet milling or dry milling.  In the former, kernels are soaked in water or acid to separate the grain into starch, proteins, germ, oil, and kernel fibers.  The starch is then converted to sugars, which are fermented to ethanol, an alcohol.  In dry milling, kernels are ground to a fine powder without separating out the constituent parts. Liquid is then added and a mash is formed.  Following that step, enzymes are added to break starch down to glucose, a sugar.  Finally, this sugar is fermented, distilled, and dehydrated.

Ethanol is the most widely used non-petroleum fuel in the United States and internationally, primarily because of widespread use here and in Brazil.
  Although most ethanol in the United States is used by blending a very modest amount of such fuel with gasoline, with engine modifications, blends could consist of up to 90% ethanol.
   E85 is a blend of 85% ethanol and 15% gasoline. 

The use of E85 provides a number of benefits, including the reduction of harmful tailpipe and greenhouse gas emissions.  In contrast, studies have shown that the use of low ethanol blends increases NOx and VOCs, which results in increased levels of ozone.
   As with biodiesel, by cutting the amount of petroleum fuel we burn, using E85 decreases our reliance on imported oil.  With respect to corn-based ethanol, however, the high energy input required to grow and transport corn and to produce the fuel limits the climate change benefits.  In addition, a significant amount of land would be required to produce enough corn to replace a large amount of petroleum-based fuels. 

i. Cellulosic Ethanol


The process of producing cellulosic ethanol involves taking woody and fibrous parts of plant biomass and converting them into ethanol.  Because the input material is different, the process for converting this non-starch plant matter to ethanol differs from  the process for making ethanol from corn kernels or other starchy materials.
  In short, although the process itself is currently less efficient and more expensive, biomass is extremely common and cheap - there is on the order of 250 million dry tons of forest, crop, and urban wood wastes in the United States annually, which could produce a million barrels per day of fuel.  In addition, the production of cellulosic ethanol requires low inputs of energy, fertilizer, pesticides and herbicides.  Consequently, the payback in terms of reduced emissions, especially for CO2, is significantly greater, particularly if production plants co-produce electricity.
 

C.
Incentives


A broad range of federal and state incentives currently exist to encourage the use of biofuels such as ethanol and biodiesel for school buses, automobiles, ports, airplanes, construction vehicles, etc., as well as for companies that produce biofuels and farmers who grow crops for their production.  Federal incentive programs include the Congestion Mitigation and Air Quality Improvement Program’s (CMAQ) Clean School Bus USA, the Clean Cities Initiatives, and others.
  The State also provides a number of incentives to promote biofuels, including the Alternative Fuel Refueling Infrastructure Tax Credit, the New York City Private Fleet Alternative Fuel/Electric Vehicle Program, and the Alternative Fuel Tax Exemption.

V. Conclusion

Biofuels, such as biodiesel and ethanol, have the potential to reduce emissions of harmful pollutants such as PM and CO2, as well as to provide relief from the costs and dangers of importing petroleum, though there are various issues associated with each fuel.  At this hearing we will hear from the Administration, biofuel advocates, and environmental and public health advocates as we investigate the opportunities for and obstacles to using these fuels.
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