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I. Introduction

On December 17, 2007, the Committee on Environmental Protection, chaired by Council Member James F. Gennaro, will hold a hearing on Proposed Int. No. 168-A, related to the use of ultra low sulfur diesel fuel and the best available technology for reducing the emission of pollutants by diesel fuel-powered ferries owned by, operated by or on behalf of, or leased by the city.  Expected to testify are officials from the Mayor’s Office of Sustainability and Long-Term Planning, the United States Environmental Protection Agency, the New York City Department of Citywide Administrative Services, the New York City Department of Transportation, the Council on the Environment of the City of New York and representatives of environmental advocacy groups such as the New York Public Interest Research Group, the Natural Resources Defense Council, the American Lung Association of the City of New York, the American Cancer Society, Eastern Division, Michael Northrop, Sustainable Development Program Director of the Rockefeller Brothers Fund, the Sierra Club, along with other interested parties.

I.
 Introduction
Diesel emissions from marine vehicles pose serious health concerns for those who live and work in New York City.  According to the United States Environmental Protection Agency (EPA) diesel exhaust is a likely carcinogen.  Pollutants that are associated with diesel emissions are also responsible for non-cancer health effects.  Particulate matter and nitrogen oxide, result in respiratory conditions, such as aggravated asthma and decreased lung function.  The health impacts associated with diesel exhaust are more serious in New York City, where 700,000 adults and 300,000 children have been diagnosed with asthma at some point during their lives.
  

The Staten Island Ferry fleet generates significant nitrogen oxide (NOx) and particulate matter emissions and the Sections 108-111 of the Clean Air Act (the “Act”) call for reductions in criteria pollutants including ozone, nitrogen oxides and particulate matter.   The use of ultra low sulfur diesel fuel (ULSD) fuel (diesel fuel with a sulfur content of no more than 15 parts per million (ppm)) and the best available technology to reduce emissions in the City’s public ferry fleet will help the City to comply with the Clean Air Act and reduce Greenhouse Gases as required by the New York City Climate Protection Act, Local Law 55 of 2007. This and similar efforts will also help reduce the City’s health care costs associated with increased asthma hospitalizations, cancer and non-cancer health effects and reduced productivity.

II.
Statutory and Regulatory Background


The Clean Air Act is the comprehensive federal law that regulates air emissions from stationary and mobile sources.  Pursuant to the Act, the EPA sets National Ambient Air Quality Standards (NAAQS), for pollutants present in ambient air.  These nationwide standards ensure “that all Americans have the same basic health and environmental protections.”
  NAAQS exist for six principal pollutants, including several that are associated with diesel exhaust—ozone, particulate matter (PM), sulfur dioxides, and nitrogen oxides.  States are required to develop and submit to the EPA state implementation plans (SIPs) that explain how each State will attain the national ambient air quality standards.  

Section 211(c) of the Act authorizes the EPA to regulate fuels, and section 213 of the Act authorizes the EPA to set emissions standards for nonroad engines such as marine engines.  In November of 2005, EPA passed regulations, found at 40 CFR 80, known as the Highway Diesel and Nonroad Diesel regulations, which mandate reduction in sulfur content of all diesel fuel and emissions restrictions for nonroad engines.
  The rule placed stringent emissions standards on nonroad engines for such pollutants as particulate matter (PM), carbon monoxide (CM), nitrogen oxides (NOx) and hydrocarbons (HC), and as of June 1, 2007, required that refiners produce nonroad diesel fuel that meets a maximum sulfur level of 15 ppm.
  According to the EPA, this sulfur standard is based on its “assessment of the impact of sulfur on advanced exhaust emission control technologies and a corresponding assessment of the feasibility of ultra low sulfur fuel production and distribution.”
  These requirements follow federal standards that went into effect at an earlier date for onroad sources, such as heavy-duty vehicles.
  

As noted earlier, EPA also promulgated emission standards for marine engines. 
  The Tier I emission standards for marine engines are equivalent to the nitrogen oxides (NO x) limits, negotiated and adopted by Annex VI to the International Convention on the Prevention of Pollution from Ships, 1973, as Modified by the Protocol of 1978 Relating thereto (this convention is also known as MARPOL 73/78).  The Annex VI standards apply to engines over 130 kW installed on vessels constructed on or after January 1, 2000 or engines that undergo a major conversion on or after January 1, 2000.
  The Annex VI limits were superceded by the EPA Tier 2 standards for these engines in 2007.
  It is the position of EPA that marine vehicles are a significant source of primary and secondary PM, NOx and SOx emissions.  
 EPA also believes that emissions from ships are a great concern in deep water ports in the United States.
  

These federal provisions enacted to achieve clean air do not occupy the field or prevent local government from acting insofar as its actions pertain to the publicly owned ferry fleet.  There is still a role for State and local governments committed to improving the air quality and quality of life for their residents.  The Congressional findings and declaration of purpose of the Clean Air Act state that, “air pollution prevention (reduction or elimination of the amount of pollutants produced or created at the source) and air pollution control at its source is the primary responsibility of States and local governments”.
 

However there is currently no local law that mandates the use of ULSD and emissions-reduction technology in marine vehicles generally and the public ferry fleet, specifically.  The above-described federal laws and regulations require use of ULSD and compliance with EPA Tier I and Tier II standards for marine engines. 

III.
Health Effects of Diesel Exhaust

A.
General Discussion

Exposure to diesel exhaust may result in serious adverse health effects.  In addition to containing particulate matter, nitrogen oxides and sulfur dioxides, the exhaust contains air toxins, including benzene--a carcinogen—formaldehyde—a probable carcinogen and dioxin, known for its noncancer and reproductive health effects.
  A recent report by the Clean Air Task Force found that PM 2.5 and ultrafine particle levels in ferry passenger compartments average about three times the simultaneous levels in ambient air.
  Levels of polycyclic aromatic hydrocarbons and black carbon in ferry passenger compartments are even higher relative to ambient air.
    Pollution from marine vessels is also linked to heart and lung disease and even premature mortality.
  By modeling PM concentrations, another recent study concluded that pollution from marine shipping causes 60,000 premature cardiopulmonary and lung cancer deaths worldwide annually.
The negative health impacts stemming from exposure to these emissions are especially detrimental to children and the elderly.

There is the considerable evidence that diesel exhaust is a likely carcinogen.  In the EPA’s 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 including the National Institute of Occupational Safety and Health (NIOSH), the International Agency for Research on Cancer, the World Health Organization, the California Environmental Protection Agency, and the United States Department of Health and Human Services have come to the same conclusion.”
  In fact, as early as 1988, NIOSH first recommended that diesel exhaust be considered a potential occupational carcinogen.
  

The connection between diesel exhaust and asthma is significant in New York City, which has 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”, with the Bronx, in recent years, being the borough with “the overall highest rates of asthma hospitalizations, deaths and prevalence among children as well as adults.”
  (emphasis in original)  A study by Harlem Hospital Center and Harlem Children's Zone, with help from Columbia University's Mailman School of Public Health, 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.”

B. 
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, oxides of nitrogen, 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”.
  According to the EPA’s National Air Toxics Assessment – the Agency’s ongoing, comprehensive evaluation of air toxics in the United States – New York City is among the areas of the country with the highest modeled ambient air concentrations of diesel particulate matter.
  

C. Nitrogen Oxides

Nitrogen oxides combine with volatile organic compounds in the air, such as 

hydrocarbons -- also emitted by nonroad vehicles -- to form ground-level ozone, or smog, in the presence of heat and sunlight.
  Ozone can also cause a variety of respiratory problems, including aggravated asthma, decreases in lung capacity 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 “severe-17 nonattainment area” for ozone.
 

D. Sulfur Dioxide 

“The major health concerns associated with exposure to high concentrations of sulfur dioxide (SO2) include effects on breathing, respiratory illness, alterations in pulmonary defenses, and aggravation of existing cardiovascular disease.”
  Sulfur dioxide, which converts in the atmosphere to sulfate particles, also contributes to lower visibility and acid deposition--which has been of great concern in New York State.

E. Toxins

Diesel exhaust also contains a number of toxins that may produce harmful health 

effects, such as benzene, formaldehyde, lead, mercury and dioxins.  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 adverse reproductive health effects 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.”

F. Benefits of ULSD and Retrofits

     Reducing the level of sulfur in diesel fuel is an important component in the effort to stem the negative health effects associated with diesel exhaust.  Using ULSD with a sulfur content of 15 ppm in marine vehicles rather than standard diesel, which has an average sulfur concentration of 500 ppm, results in significant reductions in sulfur dioxide, in addition to reductions in particulate matter and nitrogen oxides, and when used with emissions-reduction technologies, can achieve dramatic reductions of many pollutants.


Emissions-reduction technologies may be installed as “retrofits”, after a vehicle is manufactured, or may be included as original equipment.  As mentioned above, these pieces of equipment, the most common of which are diesel oxidation catalysts and diesel particulate filters, can significantly reduce the pollution that is associated with diesel exhaust.
  

Diesel particulate filters are capable of reducing particulate matter emissions by more than ninety percent and nitrogen oxide emissions by between fifteen and twenty percent.
  These devices can also reduce emissions of carbon monoxide, hydrocarbons and toxins by up to ninety percent.
  Such technology must be used in conjunction with diesel fuel with a very low sulfur content to prevent filter clogging and failure.  Diesel oxidation catalysts, which may be used with standard diesel fuel, can achieve reductions in particulate matter of between twenty to fifty percent and reductions in hydrocarbons of up to ninety percent.

IV.
New York City ULSD and Retrofits

ULSD and retrofits are currently being utilized by city agencies throughout the city.



1.
New York City Transit Authority 

     The New York City Transit Authority (NYCT) was one of the first bus fleets to use this fuel on a widespread basis.
  This important step, which helped make the cleaner fuel commercially available, paved the way for many other entities across the country to use such fuel in their fleets.  For example, since NYCT’s switch to this fuel, fleets in the District of Columbia, Boston and New Jersey have followed suit.
  Since 1996, every diesel bus in NYCT’s fleet has had a diesel oxidation catalyst installed, while since September 2000, all such buses have been using diesel fuel with a sulfur content of no more than 30 ppm.  In all, the NYCTA has repowered 638 buses, replacing original two-stroke engines with new, four-stroke engines that are up to 94 percent cleaner burning.  NYCTA retired its last 2-stroke diesel engines in the summer of 2005.  NYCTA has retrofitted 3,017 buses – more than 90 percent of the entire fleet of diesel engines – with diesel particulate filters, an emissions control technology that reduces diesel particulate emissions from engines by as much as 95 percent. NYCTA also committed to retrofit the remainder of the fleet by the end of 2007. At this point, all of the NYCTA’s 3,017 buses are operating on the cleaner fuel.

2.
New York City Department of Sanitation
     The Department of Sanitation (DSNY) has been using cleaner diesel fuel in sanitation vehicles for over three years.  Since July 2004, DSNY’s entire diesel fleet has been switched to ULSD fuel.
 In January 2002, the New York City Department of Sanitation launched a pilot program for retrofits on four sanitation trucks along with use of ULSD fuel. Since then the DSNY retrofitted or installed pollution control devices on more than 600 of its vehicles. 

                     3.             New York City Department of Transportation 

The Staten Island Ferry: The Alice Austen

     The Staten Island ferries are an integral part of the New York City transportation infrastructure.  Operating since 1905, the ferries move 65,000 passengers daily.  The ferries operate 24 hours a day, 365 days a year and generate significant levels of pollution, including NOx.  A pilot project involving an emission control retrofit for the Alice Austen, one of the older ferries in the SI Ferry Fleet, was conceived as one of several projects designed to offset emissions associated with Port Authority harbor dredging activities over the next decade.
   According to project estimates, conversion of the entire SI Ferry fleet could remove 500 tons per year (tpy) of NOx emissions.
  Conversion of the entire fleet combined with use of ULSD fuel would also reduce PM sulfur oxides, HC, CO, VOCs and O3.
  Emission reductions for all these pollutants are needed in New York City.

V. Analysis of Proposed Int. No. 168-A

Proposed Int. No. 168 seeks to improve the air quality throughout New York City by amending chapter one of Title 19 of the Administrative Code of the City of New York by adding section 19-306, requiring the use of ultra low sulfur diesel fuel and the best available technology by the New York City Staten Island Ferries.


Paragraph (1) of subdivision (a) of new section 19-306 contains definitions.  The terms defined are “ferry”, “person”, and “ultra low sulfur diesel fuel”.  

The bill defines “ferry” to mean any motorized watercraft that is used as a means of commuter passenger mass transportation by water.


“Person” means any natural person, partnership, firm, company, association, joint stock association, corporation or other like organization.


“Ultra low sulfur diesel fuel” means diesel fuel that has a sulfur content of no more than fifteen ppm.


Subdivision (b) of new §19-306 requires that every diesel-powered ferry vehicle that is owned by, operated by or on behalf of, or leased by the City be powered by ultra low sulfur diesel fuel.


Subdivision (c) of § 19-306 requires that diesel-powered ferries owned by, operated by or on behalf of, or leased by the City utilize the best available technology (BAT) for reducing the emission of pollutants.

     Subdivision (c) of § 19-306 provides for phased implementation of the requirements for best available technology.  Two ferries are required to be using BAT by July 1, 2008, three by January 1, 2009, four by July 1, 2009, five by January 1, 2010 and all by July 1, 2010. 

     Paragraph (1) of Subdivision (d) of Section 19-306 provides that any diesel powered ferry that is purchased or leased by the City after the effective date of this section shall exceed EPA’s Tier II 2007 air quality standards for marine engines by at least 85%.

     Paragraph (2) Subdivision (d) of Section 19-306 provides that any ferry that is owned, operated or leased by the City that exceeds EPA’s Tier II 2007 air quality standards for marine engines by at least 85% shall be exempt from using the best available technology.

     Paragraph (1) of Subdivision (e) of Section 19-306 requires the Commissioner of Transportation to make determinations and publish a list of those determinations as to the best available technology for each type of ferry to which this section applies.  The Commissioner’s determination will be reviewable and may be revised, as needed, no less than once every six months.  The Commissioner’s determination shall be based upon the emissions reductions achievable by the use of the identified technology.  No technology will be approved that results in an increase in NOx or PM.

     Paragraph (2) of subdivision (e) of Section 19-306 states that the City will not be required to replace BAT within three years of having first utilized that technology for a ferry.

     New subdivision (f) clarifies that this section will not be applicable where federal or state funding precludes the City from imposing these requirements or to emergency procurements.

     New subdivision (g) requires the Commissioner to issue a determination that permits the use of diesel fuel with a sulfur content of no more than thirty ppm where diesel fuel with a sulfur content of no more than fifteen ppm is not available to meet the needs of City agencies.  The determination will expire after six months if ultra low sulfur diesel is not available but may be renewed for 6 month periods but not beyond September 1, 2008 

     Subdivision (h) states that subdivision (b) (requiring the use of ULSD fuel) shall not apply where the City makes a written finding that a sufficient quantify of ULSD fuel is available or diesel fuel that has a sulfur content of no more than 30 ppm (where a determination is in effect pursuant to subdivision (g)) is not available to meet the requirements of subdivision (b), provided that, to the extent practicable, the City shall use whatever quantity of ULSD fuel or diesel fuel that has a sulfur content of no more than 30 ppm is available.  A finding pursuant to this subdivision shall expire after two months, at which time the requirements of subdivision of (b) shall be in full force and effect, unless the City renews, in writing, its finding of unavailability of ULSD fuel.

     Subdivision (i) indicates that subdivision (c), (pertaining to BAT) shall not apply to a diesel-fuel powered ferry, where the City, through its Commissioner of Environmental Protection, makes a written finding that that BAT is not available for that ferry, in which case the City shall use whatever technology is available for that ferry for reducing the emission of pollutants.

     Subdivision (j) requires the City, when determining what is the appropriate technology for such ferry where BAT is not available pursuant to subdivision (i), to primarily consider reduction in emissions of particulate matter and nitrogen oxides, which shall in no event result in the increase of emissions of either pollutant.

     Subdivision (k) requires that any finding made pursuant to subdivision (i) of this section shall expire after six months, at which time the requirements of subdivision (c) shall be in full force and effect, until the City renews the finding, in writing, by the commissioner and the commissioner of environmental protection, that BAT is unavailable. 

     Paragraph (1) of Subdivision (l) requires the Mayor to submit a report to the Comptroller and the Speaker of the Council on or before October 1, 2008 regarding the use of ULSD fuel and BAT for reducing the emission of pollutants, and other authorized technology, for diesel fuel-powered ferries owned by, operated by or on behalf of, or leased by the City. The information in the report must also be included in the Mayor’s Preliminary Management Report and the Mayor’s Management Report for the relevant fiscal year.  The report must include the number of diesel fuel-powered ferries owned by, operated by or on behalf of, or leased by the City, the number of such ferries powered by ULSD fuel, the number of diesel fuel-powered ferries that utilized the best available technology for reducing the emission of pollutants, including a breakdown by the type of technology used for each ferry model, the number of ferries purchased, newly operated or newly leased after the effective date of this section whether or not such ferries are 85% cleaner than EPA’s Tier II 2007 air quality standards for marine engines, and all findings and renewals of such findings issued pursuant to subdivision (h) of this section, which for each finding shall include the quantity of diesel fuel needed to power diesel fuel-powered ferries owned by, operated by or on behalf of, or leased by the city.  The report also must include specific information concerning the availability of ULSD fuel or diesel fuel that has a sulfur content of no more than 30 ppm where a determination is in effect pursuant to subdivision (g) of this section and detailed information concerning efforts by the City to obtain ULSD fuel or diesel fuel that has a sulfur content of no more than 30 ppm where a determination is in effect pursuant to subdivision (g) of this section.  

The report must also include all findings and renewals of such findings issued pursuant to subdivision (i) of this section, including, but not limited to, all specific information submitted by the City upon which such findings and renewals are based, and the type of other authorized technology, if any, utilized in accordance with this section, in relation to each finding and renewal, instead of BAT for reducing emissions of pollutants.

Finally, paragraph (2) of subdivision (l) requires that where a determination is in effect pursuant to subdivision (g), information regarding diesel fuel that has a content of no more than 30 ppm shall be reported whenever information is requested for ULSD fuel pursuant to paragraph one of this subdivision.

     Section 2 of the bill is the severability clause and bill section 3 provides that the law shall take effect thirty days after its enactment, except that the Commissioner of Transportation shall take all actions necessary action, including the promulgation of rules, to implement this local law before the effective date.

VII.
Conclusion

Marine engine diesel exhaust, its component pollutants and the resultant adverse health impacts are of great concern to New Yorkers.  With the use of ULSD and the best available technology (BAT) in marine engines of the City’s ferry fleet, the City can achieve substantial reductions in air pollution.  This will enable the City to better comply with the goals of the federal Clean Air Act and the New York City Climate Protection Act to improve air quality and the health protection provided for all of its citizens. 
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