Chapter 4
Safer Food and Public Health

The Clinton Administration brought great change to the regulation of pesticides and toxic
chemicals, which resulted in stronger protections of public health, especially for children.
Essential to that change was a new law, a scientific review of the older pesticides, cancellations of
products deemed unsafe and a process that involved everyone: consumers, health experts, farmers
and chemical producers.

In the opening months of the Clinton Administration, the National Academy of Sciences
(NAS) issued a report, which concluded that the scientific and regulatory approaches to pesticide
regulation and food safety did not adequately protect infants and children. In response, EPA, the
Department of Agriculture and the Food and Drug Administration -- in cooperation with the
White House -- developed a set of comprehensive legislative principles to strengthen the Nation’s
pesticide and food safety laws, which had not been updated in more than a generation and spoke
only to cancer risks in processed foods. This set of principles called for a new system of
standards for all health risks and all foods and specifically a requirement that infants and children
be fully protected.

These legislative p;'inciples were sent to Congress on September 1993, and proposed
legislative language was sent to Congress on April 1994, For the next two years, Congressmen
Henry Waxman, D-Ca., and Tom Bliley, R-Va., worked with Administration representatives from
the White House, EPA, the Department of Agriculture and the Food and Drug Administration, to
produce a bipartisan package that would receive broad support and become the Food Quality

Protection Act of 1996 (FQPA).
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Congress took up the Food Quality Protection Act in July 1996, The Senate debate lasted
28 seconds -- the House debated just a little bit longer. The bill passed unanimously passed within
days and was signed into law by President Clinton on August 3, 1996,

This landmark environmental law established stronger safety standards for all pesticides
used on food. And for the first time in history, the special vulnerabilities of children would have
to be explicitly considered when setting pesticide safety standards.

“This legtslation is long overdue,” President Chnton said in his radio address that day as he
prepared to sign the bill. “The old safeguards that protected our foods from pesticides were
written with the best intentions, but they're simply no longer up to the job. Bad pesticides have
stayed on the market too long, good alternatives have been kept out. There are strong
protections against cancer, but not against other health dangers. Those wcgknesscs in the present
law put us all at risk, but especially our children.”

The new act also directed EPA to revisit all existing tolerance limits for pesticide residues
on food to ensure they met these tougher standards. At the same time, EPA was implementing its
ongoing re-registratior; program 1o ensure that all pesticides were evaluated based on the most
current scientific information.

On August 2, 1999, using the new tougher standards, EPA announced cancellation
agreements and use reduction of methyl parathion and azinphos methyl - two of the oldest, most
widely used pesticides then in use. These pesticides, known as arganophosphates, can affect the
nervous system. On December 3, 2000, EPA announced an agreement to phase-out diazinon, one
of the most widely used pesticides in the United States. By December 2000, of the 45

organophosphates 43 had been subjected o a final risk assessment.
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By the end of the Administration, of the 612 pesticides subject to re-registration review,
only 167 had yet to be reviewed. EPA also completed one-third of the required pesticide residue
limit reviews under the tougher standard.

Congressional Threats to FQPA

In the 106™ Congress, Representative Richard W, Pombo (R-CA) and Senator Charles
Hagel (R-NE) introduced legislation to roll back the health protections included in FQPA., A
majority of members in both the House and Senate cosponsored the legislation that would have
imposed new procedures on EPA when assessing risk and evaluating data in reassessing existing
pesticide tolerances or residues. The proposed bills would have effectively constructed two
unequal sequences of science and information requirements; One for new registrations and
unaltered tolerances; and another more labortous process to change or cancel a tolerance.

These bills would have defeated FQPA’s primary goa! of ensuring the uniform application
of new safety standard for all pesticides used on foods. A number of members had threatened to
attach the FQPA roll back bill on the VA-HUD Appropriations Bill or the Omnibus
Appropriations Bill. They were unsuccessful.

Safer Pesticides

EPA also streamlined the registration process for reduced-risk pestictdes, giving their
applications priority lréalmenl for review. In fact, in the final four years of the Clinton
Administration, EPA had registered more than 100 safer pestictdes and reduced-risk conventional
chemicals. By the year 2001, over half of all new pesticide approvals were for reduced-risk, safer

pesticides.
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In December 1994, EPA established the Pesticide Environmental Stewardship Program
(PESP) to teach and promote safer pest control techniques with farmers, environmental groups,
all levels of government and community groups. More than 130 partnerships were formed and
resulted in the reduced use of chemical pesticides. For example, through the PESP program, the
Department of Defense reduced their overall pesticide use by 50 percent, which meant a reduction
of 442,000 pounds over the course of the Clinton Administration.

Endocrine Disruptors

As part of the growing concern that pesticides and chemicals were adversely affecting the
endocrine (hormone) system of humans and animals, EPA went to Congress with a plan to
research and evaluate this potential threat. These endocrine disrupters can damage a woman'’s
reproductive system and lead to birth defects and other congenital problems in children.

As part of FQPA, Congress adopted EPA’s proposal to establish a screening and testing
program to determine if pesticides and other chemicals affect the endocrine system. The screening
and testing program established by EPA involved cutting edge science -- both by EPA and outside
scientists. The work reflected the Clinton Administration’s commitment to promoting public
health and environmental protection using the best available science.

Expanding Chemical Information and Public’s Right to Know

On Earth Day 1998, the Vice President launched the Chemical Right-to-Know Initiative to
respond to studies that determined that very little basic toxicity information is publicly available
on toxic chemicals, and that the traditional approaches to implementation of the Toxic Substances
Control Act were not effective. This voluntary program linked two major themes driving EPA’s

efforts; identification of and protection from chemical hazards; and a commitment to increase the
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public’s right-to-know, The goals of this initiative were to acquire absent chemical data and make
baste infermation avaiiabh; to the public on chemicals routinely used in the U S, The program
incorporated a combination of vaiua;ary and regulatory approaches to encourage industry to
voluntarily sponsor chemicals to fill the gaps in missing test data. EPA proposed test rules that
sought basic screening-level data on chemicals not captured in the voluntary program, At the end
of 2000, more than 469 companies, either individually or as part of 161 consortia, had agreed to
test over 2,155 high volume chemicals. The goal is fo have all the information available by 2004,

Consumer Labeling baitiative (CLD

To further increase information available to the public, the Consumer Labeling loitiative
(CL1) was introduced in March 1996 to foster pollution prevention, empower consumer choice
and improve consumer understanding of safe use, environmental, and health information on
household consumer product labels. The initiative was g voluntary partnership involving EPA,
other government agencies, companies that make and distribute housebold cleaners and
pesticides, and various stakeholders. In 2000 the first redesigned labels hit product shelves and
EPA launched the “READ the Label Furst” campaign, a public outreach effort to assist consumers
in choosing the right product for their needs -~ keeping themselves, thei; children and their pets
safe, while also saving money and helping the environment,

Protecting Pesticide Workers

While regulations protecting farm worker from pesticide exposure had been in
development since the 1970s, the Clinton Administration successfully finslized and implemented
the program, providing enhanced protection 1o thousands of farm workers. In 1994, EPA fought

off Congressional attempts to weaken and delay the program. EPA required updated pesticide
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labels with new worker protection information and also produced and distributing bilingual or

multi-lingual educational materials about pesticide safety. These efforts mclude the publication of
more than 1 one million grower compliance manuals, 2.7 million safety training manuals, 680,000
safety posters and more than 11,000 safety training videos and training sesstons to learn or review

the appropriate methods for applying pesticides.
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Chapter §
Enforcement and Compliance Assistance

One of the earliest actions of the Clinton Adminisiration was g reorganization of EPA’s
enforcement efforts. Vice President Gore, in a personal vigit with EPA senifor career managers,
announced a consolidated and strengthened Office of Enforcement corplerented by comphance
incentives and compliance assistance -~ an approach designed to allow EPA to help businesses
understand and meet their obligations, and to provide strong federal enforcement to ensure that
ne unfair competitive advantages were obtained by those not meeting their envirenmental
protection requirements.

The result was a new Office of Enforcement and Comphiance Assurance (OECAY), which
enjoyed unpreccdented success. By the end of the Administration, EPA was collecting the largest
penalties ever paid under each environmental statute it enforced. It was also securing more
injunctive relief than ever, achieving the greatest emissions and discharge reductions, obtaimng
longer jail sentences, entering inte more facility-wide congent decrees that addressed all pollution
sources at a facility, and providing new levels of compliance assistance and incentives.

From 1981 to 1933, the organization of EPA’s enforcement program was largely
decentralized. Attorneys and media-specific (.e., air, water, toxics) technical compliance staff
were divided among the individual media program ofbices and regional media offices. Only cross-
cutting policy and judicial cases were coordinated through the Office of Enforcement.

While this method of organization and strategic approach was generally successful in
resolving specific viplations and providing a general enforcement “presence,” it had several major

firnitations, Frest, it was difficult to prionitize or effectively addeess violations based on
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considerations of environmental “risk™ or significant impact on public health and the environment.
Second, it was difficult to analyze regulated sectors as a whole in order to develop integrated
strategies to promote overall compliance. Third, it was difficult to measure or assess overall
improvements in environmental quality and compliance rates.

The Oflice of Enforcement and Compliance Assurance was reorganized to consolidate all
its activities to a single headquarters organization. The reorganization provided the opportunity
to improve the effectiveness of traditional enforcement activities and develop new approaches to
compliance incentives and compliance assistance. .

From 1996 through 1999, EPA actions resulted in emission reductions of 5.8 billion
pounds of nitrogen oxide, more than 409 million pounds of carbon monoxide and the elimination
of more than 700 million pounds of PCB-contaminated material.

In the same four-year period, EPA actions also resulted in the collection of $849 million in
penalties, almost $500 million in supplemental environmental improvement projects beyond what
the law mandated, and $8.7 billion to correct violations.

Targeted Enforcement

With the reorganization, OECA undertook a new enforcement strategy. It shifted its
focus from pursuing individual cases, hoping to achieve a general deterrent effect, to one that
looked at combined media (air, water, waste and toxic) problems across sectors, geographic
areas, and communities. OECA dramatically enhanced its ability to target its work to the most
significant environmental problems and areas of high rates of noncompliance. Over time, EPA
had increasingly come to recognize that if one or two companies in a particular sector were

engaged in particular behaviors, than many others in that sector were likely doing the same things.
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Similarly, certain types of violations tended 1o aecur in particular places or regions of the country.
~ This was not only bad for public health and environmental protections, but it created a fairness
issue for those who had made the investments to comply with environmental laws.

Using advanced data techniques and analyzing factors such as risk, environmental harm,
and length and rates of noncomphliance, GECA developed compliance priorities. As part of this
strategy, OECA targeted specific geographic areas or select industry sectors where
noncompliance patterns posed significant risks. This allowed EPA to pursue actions that would
yield the greatest environmental besefits, including the most significant Clean Air Act
enforcement initiatives in the history of the Agency. The actions resulted in consent decrees
across a number of sectors, including coal-fired electric utilities, petroleum refineries, and the pulp
and paper industry.

One of the best examples of the effect of this enforcement strategy was EPA’s work on
the “grandfathered” power plants. On November 3, 1999, Administrator Browner and Attorney
General Janet Keno announced the result of the largest investigation in the bistory of EPA -2
two-year operation involving nearly 100 people: complaints against seven utibty companies and
17 of the coal-fired plants under their eantrol who had for years been illegally releasing massive
amounts of air pollutants, Another eight coal-fired plants were also issued notices of violation,
including administrative orders against the Tennessee Valley Authority, Ultimately, the number of
actions grew to eight Jawsuits and 42 plants.

Under the 1990 amendments to the Clean Air Act, the electric utility companies were
allowed to perform routine maintenance, but they were not allowed to make significant changes to

the plant ~ such as increased generating capacity, increased burning of ¢oal, or medifications that
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prolonged the life of the plant — without seeking permits and adding state-of-the-art poliution
control devices, When Congress amended the Clean Air Act in 1977, it believed the old plants
would be replaced by newer, cleaner technologies. So it largely “grandfathered” these plants from
meeting the tougher standards applied 1o new f{acilities, unless the facilities engaged in major
modifications. In 1998, coal-fired plants dumped 12.4 million tans of acid rain-producing suifur
dioxide and 5.4 million tons of smog-;;radaci ng nitrogen oxide into the air.

EPA investigators found evidence that these utilities spent hundreds of millions of dollars
modifying their plants - increasing their life and increasing their pollution without applying for
permils, without public notice and without installing pollution control technology required by law,
One plant spent $60 million on five new furnaces. Another spent $10 million on 10 new burners.

[n 2000, EPA reached landmark agreements with three power companies ~ Tampa
Electric Company, Virginia Power, and Cinergy Corporation — system wide agreements which
together could yield hundreds of thousands of tons of reductions e sulfur dioxide and nitrogen
oxide emissicns annually. The other suits were still ongoing.

Throughout the Administration, several large-scale cases produced unprecedented results,
In July 1997, a judge ordered Smithfield Foods to pay $12.6 mullion for over 6,900 violations of
the Clean Water Act at its hog slaughterbouse opemti;ans in Smithfield, Virginia. At the time of
the violations, the facilities were illegally discharging over 1 million gallons of wastewater per day
into the Pagan River, a tributary of the James River which flowed into the Chesapeake Ray. The
State of Virginia had declined to act so EPA stepped in.

In October 1998, EPA reached a settlement with seven major diesel engine manufactorers

that had illegally installed defeat devices to disable emission control systems. The settlement
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would ultimately prevent 75 million tons of ritrogen oxide emissions from entering the
atmosphere by the year 2025 and included $83.4 mullion in penaltes.

In January 2000, Koch Industries agreed to pay $30 million — the largest civil fine ever
imposed under a federal environmental law -« to settle claims related to more than 306 oil spills.
Koch was also required to spend $5 million on environmental projects.

In July 2000, EPA settled with Willamette Industries for failing to obtain Clean Air Act
permits at 13 facilities in four states. The company agreed to pay $11.2 million, the largest Clean
Atr Act civil penalty ever assessed for factory emissions of air pollution. The penalty was shared
. with the three states that joined EPA in the suit. The new pollution control equipment required by‘
the settlement would prevent the release of approwimately 27,000 tons of pollutants,

Compliance Assistance and Incentives

As EPA reorganized its enforcement programs, it recognized that enforcement actions
alone could not assure comphance across the regulated community. Thus, as part of the
reorganization, EPA also created an extensive sector-based approach to compliance assistance.
This approach focused Agency efforts on developing industry-based strategies to tmprove
compliance in ways that were cheaper, cleaner and smarter. EPA created 10 Compliance
Assistance Centers, Each Center was targeted to a specific industry or local government sector
and worked to explain, fn plain language, the federal environmental regulations that applied to
that sector, During the Adminisiration, those centers were visited on average more than 700
times a day by small and large businesses, farmers, local governments, technical assistance
providers and the public, resulting in positive change. Based on an on:line Cenfers survey, more

than 70 percent of the respondents sad they took one or more of actions as a result of visiting a
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Compliance Center. These actions included changing a production process; changing how they
handled waste; obtaining a required permit; and/or con"tacting a regulatory agency for more
information or requested technical assistance from EPA. Vice President Gore’s National
Performance Review recognized the Compliance Assistance Centers in 1996 with a Hammer
Award.

Audit Policy

Recognizing that many companies were prepared to “get right,” EPA developed the Self-
Disclosure (or Audit) Policy, which provided incentives for self-disclosure and correction of
environmental violations. Companies that self-policed and discovered environmental violations
and promptly disclosed their violations to EPA could receive a partial or complete waiver of
penalties, By 2000, more than 670 companies had disclosed violations at more than 2700
facilities. American Airlines alone eliminated nearly 700 tons of air poltutants annually.

Several states sought to develop their own audit programs. While EPA consistently
supported state policies that providca incentives for self-disclosure of environmental violations, it
did not approve of audit laws which undermined a state’s enforcement authority by providing
loopholes that allowed‘ polluters to hide important information from the state and its citizens, or
limit the state’s ability to respond to serious threats to public health and the environment. Over
the years, a number of states had enacted self-audit laws with positive results. Regrettably, some
of these laws had provisions that allowed companies to keep information on harmful pollution and
public health effects secret, or provided broad immunity for environmental crimes. EPA’s
position was that these provisions were not in the best interests of the public, and oftentimes were

in potential violation of federal environmental programs for which the states had accepted
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responsibility to manage. Of particular concern to EPA were laws and programs developed in
Texas, Michigan, Ohio and Colorado. EPA worked to close the loopholes in those laws to ensure
-that bustnesses could operate in an atmosphere that encouraged voluntary self-policing, assured
citizens that they would have access to im;}o::t ant information, and ensure serious violations
would be dealt with appropriately.

Policing Polluters

During the Clinton Administration, }Eif;z‘-& doubled the number of criminal mvestigators and
completed many high-impact prosecutions, including a vecord 208 vears of jail time imposed on
criminal defendants in 1999, EPA’s criminal enforcement program investigated and prosecuted
environmental crimes that seriously threatened or harmed public health and the environment.
Successful investigations encompassed a wide range of criminal activities, including toxic waste
dumping that resulted in serious injuries and death; industry-wide ocean dumping by cruise ships;
oll spills that caused significant damage to waterways, wetlands, and beaches; international
smuggling of chlorofluorocarbon (CFC) refrigerants that damaged the ozore layer and increased
skin cancer nisk; and illegal handling of hazardous substances, such as pesticides and asbestos, that
exposed children and other vulnerable groups to potentially serious illness,

Successful prosecutions included Alan Elias, the owner and operator of Evergreen
Resources, who was sentenced by a federal district court in April 2000 to serve 17 vears i prison
for environmenta! vicolations that lef} one of his employees with permanent and severe brain
damage. Royal Caribbean Cruise Lines pled guilty to illegaily dumping ol and hazardous

chemicals into the ocean and was ordered to pay fines totaling 327 million. {n some cases, Royal
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Caribbean was discharging chemicals from their on-board dry cleaning and photoprocessing

facilities into coastal waters.
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Chapter 6
Science, Research and Development

Recognizing that good science was ¢ritical 10 EPA’s work, EPA took a number of actions
{o improve the quality and management of its science. The Clinton Administration’s work in this
area was recognized and lauded by the Agency’s Science Advisory Board and the Office of
Research and Development {ORD) Board of Scientific Counselors -- an independent advisory
group. EPA’s groundbreaking work on the health hazards of fine particle maiter irf the air also
recetved growing recognition. Numerous external scientific reviews of EPA’s work and other
scientific studies also confirmed EPA’s original work in that area, Changes within ORD ‘3.150
helped set a new standard for the other scientific work conducted throughout the EPA’s program
offices and research facilities,

Since EPA’s creation in 1970, its scientific practices and results received constant
attention -- and often criticism, Congressional oversight committees and the udiciary expressed
concern over the Agency’s ability to base its regulatory and enforcement actions on defensible,
rehiable, credible science. EPA’s science had been reviewed critically in reports from the National
Research Council, the Agency’s Science Advisory Board and the General Accounting Office.

The vear before the Administration came to office, a panel was convened 10 report on the
role of science at EPA. That repon, Sgfegnarding the Future: Credible Science, Credible
Pecisions, concluded that "EPA scignce is of uneven quality, and the Agency’s policies and
regulations are frequently perz:ei%:d as lacking a strong scientific foundation.”

Paramount among the improvements undertaken by the Administration was the adoption

of Agency-wide peer review requirements and the increased outreach to the scientific community,
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including the Administration’s “Science to Achieve Results” (STAR) program. In January 2001,
the EPA’s independent Board of Scientific Counselors approved the second edition of the EPA
Peer Review Handbook.

As EPA’s work became even more complex, the importance of good science only
increased. For EPA’s research to have credibility within the scientific community, the Agency
recognized that. its work had to withstand the rigors of scientific scrutiny. But it also knew that in
addition to comprehensive scientific peer review, the Agency’s science also had to withstand
review by Congress, the regulated industry and the public, some of whom did not always
understand the appropriate role of science in guiding the work of a regulatory agency or even the
nature of scientific study, analysis and review itself.

The work of EPA in making important public health decisions -- and yet simultaneously
continuing to ask more scientific questions -- would only continue to grow. Opponents of EPA
argued that as long as there was yet another study that could be done, then no decisions could be
made. This argument ignored the fact that the very nature of science itself is to ask another
questton. |

EPA, along with other science agencies, needed to educate the public and Congress on the
appropriate role of science — both its opportunities and its limitations. EPA’s work to provide the
protections Congress promised the American people was based on the best available science at
that point in time, subject to a comprehensive peer review. Allowing those who would misuse the

scientific process of asking that next question to delay action would be unfair to the public.
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Science Management Improvements

Early in the Administration and continuing throughout, EPA commissioned a number of
different studies and reviews of the Office of Research and Development, In response to the
recommendations received, EPA undertook a ﬁma;tiﬁzaal reorgénization of its Office of Research
and Development (ORD) in 1995, This reorganization consolidated 12 laboratories, three field
stations and four assessment centers into three national research laboratories and a nationa)
assessment center,

This reorganization reduced Washington, D.C., headquarters stafl by half and established
a National Center for Environmental Research to manage a $100 million competitive research
grants .pmgram ar 2 $10 million competitive graduate fellowship program.

The reorganization strengthened and expanded ORD peer-review practices for proposals,
publications, risk assessments and laboratory programs. It also improved science quality through
regular strategic planning based on risk assessment and risk management criteria, This allowed
more rational and consistent priontization of EPA’s research activities and facilitated EPA’s
ability to focus on longer-term high payof! scientific issues and problems.

In 1993, EPA established an inter-office Science Policy Council to provide a more
integrated approach to science and technology issues and a more effective means {0 use science
information in its decision-making process. The Council made notable contributions toward
improving agency peer review, children’s health assessment, risk characterization, cumulative risk

assessment, and human health and ecological risk assessment guidance.
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Risk Analysis_

An important principle in establishing the new ORD organization was improved risk
modeling, which consisted of two related phases -- risk assessment and risk management. Under
the Clinton Administration, EPA adopted the risk assessment process proposed by the National
Academy of Sciences in 1983. The new process took into account exposure assessment, hazard
identification, dose-response assessment, and risk characterization. Risk management entails
determining whether and how risks should be managed, reduced or prevented.

Peer Review

The central role of peer-review to excellent and relevant science was affirmed in a
memorandum dated June 7, 1994, from Administrator Browner, The Administrator implemented
an Agency-wide peer-review program which called for office and region-specific standard
operating procedures. In 1995, ORD was assigned responsibility to coordinate the all of the
Agency’s scientific planning and peer-review activities.

In 1997, the EPA Science Policy Council decided that a single, Agency-wide document
was needed to guide Agency staff in the appropriate review of scientific and technical information,
In response, the Science Policy Council published the first edition of its Peer Review Handbook in
1998, The Handbook recognized that Agency peer review should not be restricted to the final
draft of work products. It said that such reviews undertaken at the planning stage of work could
often be extremely beneficial.

Before the end of the Chinton Administration, pe.er review of final EPA research was
tracked closely, detailed procedures had been developed for peer review and response to

comments, and candidate documents for peer review were evaluated annually for consistency with
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Agency policy and record keeping. The second edition of the EPA Peer Review Handbook was
approved by the Council in January 2001

Economic Analysis

At the beginning of the Clinton Administration, EPA was still using the same economic
guidelines that had been issued ten years earlier. Recognizing the need to modermize these
guidelines, EPA issued a new set of economic guidelines to improve the quality and consistency
of economic analyses that support EPA’s decision-making. Like any science, economics
constardly evolved i response 10 new knowledge and technical innovations,

The new economic guidelines were a critical tool for the Agency’s work. They specified
the economic principles and procedures used by EPA to evaluate the costs and benefits
associated with environmental policies and regulations. They also specified how to analyze the
economic impacts of decisions and assess the distribution of costs and benefits among various
segments of the populations, with a special emphasis on disadvamaged and vulnerable groups.
EPA was recognized as being a leader in this area by the Scignce Advisory Board.

Advancing Science and Technology

During the Clinton Administration, EPA researchers made significant advances in science
and zec?;ngiogy‘ Examples include the areas of drinking water, clean air, ecosystem protection,
children’s health and pollution prevention. In support of the Safe Drinking Water Act, EPA
Research improved the understanding of the risks posed by microbial pathogens and chemical
contaminants, ORD research demonstrated potential adverse health effects of arsenic and
chlormation by-products, EPA research also identified potentially harmful chemicals created when

pzone 1s used to diginfect water.
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EPA made advances in science for clean air. Particulate matier from power plants and
motor vehicles posed a significant air pollution problem to the nation. EPA played a major role in
assessing the health risks of airborne particles and understanding their sources. In 159¢, EPA
completed a comprehensive Air Quality Criteria Document that served as the scientific foundation
for EPA’s standards to conirol particulate matter,

Protecting children’s health by taking tnto account their particular sensitivittes was one of
EPA’s highest priorities. During the Clinton Administration, EPA made important strides in its
research programs to better understand and respond to risks to children. In 1997, EPA revised its
Exposure Factors Handbogok to take into account children’s unique patterns of activity, In 1998,
EPA joined with the HHS to establish “Centers of Excellence in Children’s Environmental Health
Research” at eight leading research institutions.

In December of 1997, EPA relcased its eight-volume Mercury Study Report to Congress
that evaluated the human health and environmental impacts of mercury emissions to air resulting
from human activity. This work hecame the basis for EPA’s finding under the Clean Air Act that
mercury should be regulated.

Advancing technology to protect the environment was an important goal of EPA.
Through the Enviranmental Technology Verification Program, EPA was able to develop twelve
public-private partnerships and verify sixty-six technologies for the marketplace.

Ountreach

Through creation of programs such as the “Science To Achieve Results” (STAR} grants
and graduate fellowship programs, the Agency engaged the nation's best academic scientists in

research to provide the basis for sound environmental decisions and policies.
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The STAR program was one of EPA’s tools for focusing on science and for improving the
scientific basis for decisions on national environmental issues. The program worked through a
competitive, merit-based process that encouraged the participation of the nation’s best scientists.
STAR was structured to bring new ideas and solutions to deal with current environmental
problems, and to identify and help resolve issues likely to become environmental problems in the
future.

In 1998, ORD initiated a post-doctoral program designed to employ scientists and
engineers at the beginning stages of their careers. The program provided a fresh stream of highly
trained and motivated professionals who could apply state-of-the-science solutions to

environmental problems.
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Chapter 7

EPA and the Courts

Dring the Clinton Administration, EPA and other regulatory agencies found themselves
facing an increasingly conservative federal judiciary that was willing to revive constitutional
theories brigfly held -~ and quickly discarded -- during the early years of Franklin Roosevelt’s first
term,

For example, before Franklin Roosevelf’s time, the Supreme Court had never found an act
of Congress to be unconstitutional because Congress had given away, or “delegated)” many of ifs
powers to the Executive Branch, But in 1935, the Court made such a finding.  Around that time,
the Court also restricted the power of Congress to enact laws - and the President to enforce them
-~ under the Interstate Commerce Clause of the Constitution, That period lasted from just 1935
to 1937, when the Court retreated from these positions,

But during the Clinton Administration, both these restrictive Jegal theories gained currency
again. By the end of the Administration, EPA and other agencies watched as legal theories, long
thought dormant, either become precedent or awaited Supreme Court deliberation.  Other legal
theories, previously robust, changed shape significantly during this time.

Legal Challenges Expected

Since EPA was founded, between 50 10 80 percent of its major regulations in any given
year have been challenged in court. Certain lawsuits fited by regulated industries or their
representatives have aimed to reduce or delay envirommental requirements. But in other cases,

environmental groups have used the legal system to attempt to strengthen environmental
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protections or increase the speed at which such requirements are carried out. Often EPA has been
sued by both industry and environmental groups on the same matter.

The 1980's saw the development of the “Chevron Doctrine,” under which the Supreme
Court said that lower courts should give deference to a reasonable agency interpretation of

ambiganties in a statute as long as there was a plausible basis for Agency’s approach. Chevron

i, 467 1.5, 837 (1984),

The 1990's witnessed an erosion of this doctrine. At the same time as the Chinton
Administration sought to apply the environmental laws to a new range of problems, and as
Congress largely disengaged from the task of re?res%zing the environmental laws to meet emerging
challenges, courts became increasingly unwilling to acknowledge that environmental statutes may
harbor ambiguities — and EPA received less ééference as a result. Following are some of the most
important cases the Administration faced.

Reducing Smog and Soot

By far the most significam legal maner faced by EPA dufing the Chnton Administration
was litigation conceraning is revised National Ambient Air Quality Standards specifying
permissible lavels of air pollution from ozone (smog) and particulate matter (soot). These rules
were designed 1o protect millions of Americans from the harmiul effects of scot and smog, such
as lung mnjury, asthma problems, and premature death. The Clinton A&ministration fhad found in
1994 thart it was not credible to defend, in litigation, the Bush Admintstration’s decision to ignore
3,000 relevant new scientific studies, panticularly those demonstrating the effects of exposure {0

ozone over a longer period of time and at lower levels,
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A large industry coalifion and several states sued EPA on nearly every conceivable ground
in the U.S. Court of Appeals for the D.C. Circuit to set aside EPA’s revised standards. 1o May
1999, a split three-judge pane! of the court held that the revised air quality standards could not be
implemented by EPA. (American Trucking Associations v. Browner, 175 F, 3d 1027} The count
sent the standards back to EPA with instructions to éievebp an [intelligible principled for
determining what level of risk to public health should guide the setting of air quality standards.

The major holding by the court surprised all the parties and observers - reviving a tong-
dormant constitutional doctrine from the New Deal known as "nondelegation.” The court ruled
that the Clean Air Act, as toterpreted by EPA, violated the Constitution's separation of powers
clause, because the Act gave the agency too much freedom to choose among alternative levels of
clean air protection ~- Congress had thus given away, or Ddelegated.ll too much of its legislative
authority to EPA.

While the court recognized, under its long-standing decisions, that EFA’s decision could
not be based upon the consideration of costs and benefits, it implied that the Agency would be
unable 1o satisfy the remand’s call for an “intelligible principle” without considering cost, and
ultimately would have 10 go back to Congress to have the law fixed, The court also found that
while EPA had suthority to revise the ozone standards, Congress had taken away, in 1990, EPA’s
authority to enforce those revised standards,

EPA asked the Rl Court of Appeals to review the decision, Even though five judges
agreed it should be reconsidered and only four disagreed, rehearing was denied because this did
not represent & majority of the eleven judges of the court. Two judges had removed themselves

from the case.
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EPA asked the Supreme Court to overturn the D.C. Circuitlls ruling in the American
Trucking case, The Court accepted the case for review. In a related petition, the American
Trucking Association and other industry parties asked the Supreme Court 1o reverse the D.C.
Circuit's established position that EPA should not consider costs 1o industry when setting the
national ambrent air quality standards -- suggesting that costs could provide the missing
“intelligible principle" that could avoid the constitutional problem. The Supreme Court granted
the indusiry petition as well, and heard oral argument in the two cases on Election Day 2000.
EPA’s position was presented by Solicitor General Seth Waxman.

As the Administration prepared to leave office, many observers thought American
Trucking could become the most significant environmental law case of a generation. It raised
fundamental questions about the appropriate role of expert administrative agencies and about how
much.authority Congress may delegate under.the Constitution, Because the Clean Air Act placed
many constraints on EPA -- includilng ffgat the standards be set at levels "requisite 1o protect
public health with an adequate margin of safety,” in consultation with an expert scientific advisary
committee — a finding of unconstitutionality ccauid'cail into question a wide range of public heaith,
safety, and consumer protections,

Reducing Interstate Transport of Smog.

EPA collaborated with states and industry groups to study how best 1o reduce the long-
range transport of nitrogen oxides (UNOxD), a key precursor to ozone pollution -- across the
entire eastern U.S, This resulted in EPA[ls deciséon to address the interstate movement of air
pollutanis through the INOx SIP Calt,[] a rule requiring 22 states and the District of Columbia to

limit NOx emissions 1o specified numerical levels (Tbudgets(ly in order to help downwind urban
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areas meet the pzone standards. The NOx SIP Call offered the affected states the flexibility to
choase their own mix of pellution controls, so long as they met the NOx budgets.

Various upwind states and industry groups sued EPA in the D.C, Circuit. The Court

largely upheld EPAls approach. Michigan v. EPA, 213 F.3d 663 (2000). 1t found that EPA
reasonably interpreted the statute fo seek cost-effective pollufiian reductions in defining the scope
of an upwind state’s obligations. States are pow in the process of complying with the SIP Call,
which should lead to large reductions in transporied NOx emissions by the start of the summer
ozone season in 2004, likely through significant pollution controls placed on old Midwestern coal-
fired power plants.

Protecting 1solated Waters

On January 9, 2001, the Supreme Court issued an opinion with significant implications for

the scope of waters regulated under the Clean Water Act. Solid Waste Authority of Northern

ook County v. United States Army Corps of Engineers (*SWANCC™),

For twenty-five years, the government had interpreted the Clean Water Act as regulating
discharges into most waters in the United States, including isolated, non- navigable intrastate
waters where the use, destruction or degradation of such isolated waters could affect interstate or
foreign commerce. Since the 1980', the government had specifically recognized isclated
wetlands used as hahitat by migratory birds as falling within the protection of the Clean Water
Act.

In a series of cases in the late 1990, the Supremé Coutt had constricted the scope of
Commerce Clause federal jurisdiction, recognizing a greater role for states under the Constitution.

The Court agreed {0 hear a challenge 1o the Solid Waste Authority’s permit on Commerce Clause

]7



grounds, as well as on the narrower issue of whether Congress intended the Clean Waler Act o
cover such waters,

While the Court did not address the constitutional question - gvoiding a potentially
dangerous imit on the constitutional basis for faderal environmental actions - the Court did
decide that Congress had not clearly ndicated an intent (o regulate such waters, In the Court's
view, ingnacting the Clean Water Act, Congress had exercised its authority to regulate
navigation, and the only waters it had clearly expressed an intent 1o regulate were navigable
waters, their tributaries, and adjacent wetlands, What remains unclear from the Court's decision is
whether it also established a further limitation of the “Chevron Docteing™ -- requiring a clear
Congressional statement of intent -~ any time state concerns are implicated.

Excavation in Wetlands

in a case that significanily limited protection of wetlands and other waters covered by the

Clean Water Act, the court in National Mining Association v. Corps, 145 F.3d 1389 (D.C. Cir.

1908}, held that the Act did not prevent dredging that had the effect of draining wetlands. EPA
and the Army Corps of Engineers bad promulgated a rule in 1993 (known as the “Tulloch rule™)
that required a permit under the Act when excavation activities cause redeposits of even small

amounts of material, where the activity would destroy or degrade a protected water. According

to the court in National Mining Association, the fallback of small volumes of matenal during
excavation was not an “addition” of a pollutant, and the Agencies therefore lacked statutory
authority to regulate the material. In 1999 EPA and the Corps modified their mie to implement

the court's decision and, in 2000, promulgated a new rule clarifying the scope of their authority
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under the Act. The Administration repeatedly called upon Congress to fix this significant
limitation on wetlands protections.

Protecting Polluted Watersheds

During the Clinton Adminisiration, there were several citizen suits addressing EPAls .
obligations to develop total maximum daily loads (DTMDLs[)}, which are maximum allowable
amounts of pollutants for rivers, lakes, and other water bodies that do not meet water quality
standards. Section 303(d) of the Clean Water Act directs states to identify their impaired waters
and develop the necessary TMDLs. Many courts have held that EPA has a duty to step in and
develop TMIILs in those states that are not carrving out the Actlls requirement. While courts
* have dismissed & number of these cases, EPA was under court order in 18 states to develop
TMDLs if the states faided to do so.

EPA’s development of TMDLs subsequently resulted in litigation challenging these EPA
actions. In two leading cases, the courts have upheld EPAls development of TMDLs where
states have defaulted. Dioxin/Organochlorine Center v. Clarke, 57 F.3d 15317, $* Cir. 1995}
{upholding EPA’s authority to issue a TMDL for dioxin in the Columbia Rriver}; Pronsoline v,
Marcus, 91 F. Supp. 1337, N.D. Calif. 2000 (upholding EPAlls authority to develop TMDLs for
waters impaired solely by nonpoint sources of pollution, such as agricultural runoff). The extent
of the obligations posed by consent decrees led EPA 1o develop a comprehensive approach 10
TMUDLs through new regulation,

Empowering Indian Tribes to Carry out Environmental Programs

Under several of its statutes, EPA can authorize {ndian tribes to administer environmentsl

programs in their territories similar to the way in which EPA authorizes states to administer
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A concerned EPA's

environmental programs in their states. A 1998 case, Montana v, El
deciston to treat the Confederated Salish and Kootenai Tribes of the Flathead Reservation in
Montana in the same manner as a state under Clean Water Act section $18(¢) for purposes of
setting water quality standards for all surface waters within the exterior boundaries of the
Reservation, Montana challenged the legal test used by EPA in determining that the Tribes have
adequate authority to set for surface waters on or adjacent to lands within the Reservation that are
owned by nonmembers of the Tribes, so-called [fee lands.0 In a significant victory for EPA's
approach to tribal delegation issues, the Ninth Cireit Court of Appeals upheld tribal regulation of
non-Indian activities on fee lands under an EPA-authorized program. This was a significant
victory for EPA’s work to support tribal environmental capacity.

Addressing Hazardous Wastes

Regulations identifying waste as haz&rdous'are a pivotal element of EPAls hazardous
waste management program, since only wastes that are identified as hazardous are subject to
EPADs stringens hazardous waste management regulations. Accordingly, EPA ensures that these
regulations capture wastes that pose a hazard to human health or the environment, but do not
capture, and impose unnecessary costs on, wastes that do not pose a hazard. EPA has had
significant victories in cases challenging EPA decisions regarding the identification of hazardous

waste. American Petrolsum Inst v, EPA, 216 F.3d 30 {D.C Cir. 20003, Environmental Defense

Fund v, EPA, 210 F.3d 396 (D.C. Gir. 2000}, Association of Battery Recvclers v, EPA, 208 F.3d

1047 (D.C. Cir. 2000) (hazardous wastes can be regulated even where a only small number of

people are exposed to the potential hazard}.
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EPA has had significant litigation success in defending industry challenges to important

regulatory conirols on the burning and treatment of hazardous wastes. Horsehead Resource

Development Corp. v. Browner, 16 F.3d 1246 (D.C, Cir. 1994) (controls on emissions from

burning of hazardous waste); Steel Mfi's. Ass'n. v, Browner, 27 F.3d 642 {D.C. Cir. 19%54)

{treatment of hazardous waste prior to disposaly; Edison Electric Inst. v, EPA 996 F 2d 326

{D.C. Cir. 1993) {same); Louisiana Environmental Action Network v, EPA 172 F3d 63 (D.C.

Cir. 1999); Associstion of Battery Recyclers v, EBA 218 F.3d 1047, 1058-59 {D.C. Cir. 2000},

EPA also prevailed in itigation challenging the expansion of its toxic waste reporting

requirements on the Toxics Release Inventory (TRI), Trov vy, Browner, 120 F3d 277 (D.C. Cir.

1997).

Advancing Hazardous Waste Cleanups

EPA identifies the most hazardous toxic waste sites and lists them on the National
Priorities List for cleanup, EPA has successfully defended challenges to these listing decisions,

thus aliowing EPA to focus its cleanup efforts on the worst sites. Seg, e.g., RSR Corp. v. EPA,

102 F.3d 1206 (D.C. Qir. 1997},

During the Clinton Administration, EPA was successful in preventing polluters or other
parties from halting EPA cleanup activities through Court injunctions and also ensuring that
polluters pay for the cleanups. EPA's approach ensured that hitigation would not interfere with
prompt cleanup of hazardous sites, and that cleanups fully protect public health and the
environment, comply with Federal and State environmental requirements, and are undertaken in
consultatton with alf intergsted parties, including citizens, governments, and businesses, EPA has

won virtually all of the lawsuits in which pofluters challenged EPAls cleanup decisions. See
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United States v, Vertac, 33 F. Supp. 2d 769 (E.D. Ark. 1998), Lmted States v. Burlington

Northern R. Co., 200 F.3d 679 (10™ Cir. 1999).

EPA also ensured that cleanups were performed or financed by the persons responsible for
the contamination, rather than by public funds. EPA won numerous cases where polluters have
disputed their liability for costs. See, e.g., United States v. Occidental Chemical Corp., 200 F. 34

143 (3d Cir. 1999); A&W Smelter and Refiners_Inc. v. Clinton, 146 F. 3d 1107 (9™ Cir, 1998);

United States v. Lowe, 118 F.3d 399 (3® Cir. 1997); United States v, Kevstone Sanitation Co.,

Inc, 867 F. Supp. 275 (M.D. Pa. 1994}, EPA also has successfilly opposed polluters’ efforts to

have Superfund declared unconstitutional under the Commerce Clause. United States v. Olin

Corp., 107 F.3d 1506 (11" Cir. 1997).

Maintaining.a Role for Citizen Enforcement

Most of our environmental laws contain provisions that allow citizens to sue businesses
they believe have violated the laws or regulations. These citizen suits are an important component
of an effective environmental enforcement program.  EPA has supported citizens’ right 1o sue a
violators, In two tmportant cases, the Supreme Court recently addressed the scope of these

citizen suits. In Steel Co v, Citizens for 2 Better Environment {118 8. Ct. 1003, 1598), the Court

held that although citizens cannot sue under the Emergency Planning and Community Right-to-
Know Act for violations that are wholly past at the time they file their sult, they may bring suit

when there is a continuing violation or a threat of a future violation, In Friends of the Earth v.

Laidlaw Environmental Services (120 8, Ci, 693, 2000}, the Court held that an industry that

viclates the Cleanr Water Act cannot defeat a citizen suit by comung into compliance with the Act
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only after the citizen suit was filed, EPA supported the citizen groups in both these cases by filing
briefs in the Supreme Court,

Challenges to EPA Guidance Documents

Two emerging issues of law posed special challenges t0 EPA. These concerned the
reviewability of guidaﬁce documents, and the review of the Agency’s scientific decisions.

EPA issues maty policy and interpretive documents that are not legally binding but
provide useful guidance to EPA staff and the public about EPAls programs. Different parties
have challenged g nurber of EPAls policy and interpretive documents, érguing that the
documents should be subject to judicial review and, in some cases‘,nzhat the documents should
have been issued through notice and comment rulemaking procedures. In some cases, courts

have agreed with EPA, finding that these explanatory documents were not subject to judicial

review and that notice and commant rulemaking was not required. Public Se

Colorado v. EPA. 225 F3d 1114 (10™ Cir. 2000) (EPA letter); Molyeorp, Inc. v. EPA 197 F.3d

543 (D.C, Cir. 1999) (background document); Florida Power & Light Co. v. EPA, 145 F.3d 1414
(D.C, Cir, 1998) {statement in preamble to proposed rule). However, in Appalachian Power Co.
v. EPA, 208 F.34 1015 (2000}, the D.C. Circult found that an EPA guidance document
Osignificantly broadenedl] the rule it purported to interpret and in effect amended the underlying
rule, an action for which notice and comment rulemaking would be required. In Barnck

Goldstrike Mines v, Browner, 215 F.3d 45 (D.C. Cir. 2000), the Court found that judicial review

was available for certain documents, including a letter and preamble staterments, that

Jcommandedl] certain actions. As the agency seeks to interact more openly and informally with
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the public and provide helpful guidance to industry, these rulings could portend significant
difficulties.

Science~-Based Decisions

In several recent cases, the courts have engaged in a searching examination of EPA's
scientific analyses and conclusions. This is a highly techmcal area, where courts traditionally have

been at their most deferential when reviewing agency decisions. Chlorine Chemistry Coungil v.

Browner, 206 F.3d 1286 {(D.C. Cir. 2000} involved regulation of the level of chloroform in

drinking water. EPA had developed and made available to the public scientific information
indicating that the risk of cancer posed by chloroform is lower than for most other carcinogens,
i-e., that there might be a level of chioroform in drinking water below which there is po risk of
cancer, In establishing the final standard, EPA chose not 1o rely on that information because EPA
had not yet fully evaluated the implications of such a scientific finding on its overall approach to
regulating carcinggens. The court criticized EPA for not using the resuits of its own scientific
model and found that the Agency had ignored the Obest availableD science in establishing the
chloroform standard.  Although the count acknowledged that using a new approach to estimating
cancer risk might set a significant precedent, it determined that that was not a sufficient reason to
justify establishing the standard on the basis of an older approach which was not the most

scientifically accurate. See also Leather Industries Ass(n v. Browner (40 F.3d 392, D.C, Cir.

1994) (in challenge to EPA regulations establishing maximum concentrations of toxic pollutants
that can be present in sewage sludge intended for use as fertilizer, court determined that
éssampzifan that children would come into contact with fertilized land every day for the first five

years of their lives was not rational).
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Likewise, EPA's extensive 1993 risk assessment of the hazards posed by environmental
tobacco smoke, and, in particular, its conclusions that second hand tobacco smoke is a human
lung carcinogen, has been subject to extensive attack by the tobacco industry. EPA has appealed
to the 1.8, Court of Appeals for the Fourth Circuit an adverse North Carolina District Court
finding that the agency erred in failing to place industry representatives on its independent
advisory panel. As part of that appeal, EPA i3 vigorously defending the scientific basis for its

1993 study. Flue-Qured Tobacco Coop. Stabilization Corp. v. EPA. 4 F. Supp. 2d 435
{M.D.N.C. 1998}
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Appendix I

CHRONOLOGY
§993-2G00

Carol M. Browner s sworm s as the 82 EPA Administestor,

In his Siate of the Union address, Peesident Clinton announces his budpet coonomic stimalus
package and specifically memions Superfind reform.

Carol Browner, in her first press conference as Administeaiorn, announcos 2 program 1o nuake
sinoko-belching buses a thing of the past by establishiag new diese] exbaust lmits for now buses
ang requiring alder buses to be retrefitted with csission controls,

Rober M. Sussman is sworn in as the 8 EPA Deputy Administrator.

Cryptosporidiom sutbreak in Milwaukee drinking water, Over 50 poople dic, and 400,000
beooane L

Prosidont Clinton signs Excoutive Order 12843 on Procurement Reguliions and Policies for
Federnl Agencies for Ozone-Depleting-Sabstances, dirccting federal agencies 10 reduce ihe use of
OD3s.

EPA lsunches ds web page. In the first month, the page gots 100,000 hits. Later, the number of
hits per month grows to 100 million.

Nattonal Academy of Sciences repont conghudes that scientific and regalatory approaches do not
aderuntely predect infants and childron from pesticide residues in food. The roper calls on EPA
tor ke significand changes in methods for assessing oxposuses to pasticides, analyze the
potential far iarmiul or toxic effceis, and use ithe dita to chameiorize actuat risks to children,

EPA announces the fivst round of Superfund reform, {ocusing on cxpoditing site clesnups and
increasing enforcement fairness.

EPA’s national refrigerant recycling program requirciments begome effective, These
requirements will protect the ozonc Iaver and enable o smeoth, cost-effective {ransition to non-
ouond-doploting substitutes,

EPA Inunches the ENERGY STAR Compaters program 0 helps consumers idemiify mency-saving,
guprgy efficiont computers. By the end of the Clinton Administration, the ENERGY STAR
program oxpands drumatically and more than 350 million ENERGY STAR labeled products are
soid, saving consunters over $1 billion in encryy bills cach year,

EPA publisiies 4 repart that quantifies the risk (6 adults and childeen of exposures 1o second-hand
fobaveo smoke indoors.

EPA larunches ihe Reduced-Risk Initiative 1o oxpedite the sepistration of reduced-risk pesiteides
o replace more oxic, older chemicals.
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Feb.
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President Clinton issnes Exeeutive Order 12856, Federal Complignce with Right to Kriow Laws
and Pollution Prevention Requircments, requiring all federal facilitics to report their cmissions to
the TRL

Fhe Clinton-Gore Administration unveils a wetlands protection initidive which includes more
than 40 ¢hanges 16 current wetlands policy, including establisking a more effective process so
that landowners and farmors can seek review of permit decisions without having 1o go to count,

Bethichem Stoel pavs $6 million penalty for RCRA viclations as part of the Ageney’s Great
Lakes Initintive.

EPA issues a final rufe establishing the first air toxics standard under the 1990 CAAA. The mic
will reduce toxic atr cmissions (rom approximately 3,000 dry cleancrs by about 7,380 tons per
yoar,

EPA announces its first Hazardous Waste Combustion Initigtive against 38 viokters of
hazardous waste combustion regulations, secking over $22 mitlion in penaltics.

President Clinton and Vice President Gore announce in g Rose (Garden cercmony the Partngeship
for a New Gencration of Vehicles,

EPA establishes the Mationnd Environmental Justice Advisory Commiltee,

Fresident Clinton sigos Excontive Ordor 12873, on Acquisition, Recycling and Waste Prevention,
directing foderal agencies 1o use recyeled paper and atber reoycled products,

EPA issucs « final rule that will reduce toxie air cmissions at 29 coke ovens by approximately
£.506 sns per vear,

Clinton Administrntion ksaches the Brownfields initiative with a $200,000 grant to Cleveland,
Ohio.

EPA adds hydrochlororfiuarcarbons (HCFCs) and contsin waste chemicals fo the TRL

EPA promudgtes program-specific grant regulations for specific grants apphied 1o Tribes under
i Indian Environmental General Assistance Program Acl of 1992,

EPA soeoessfully phases ot the production and consumption of ozone-depleting halons in the
{indted States, while working closcly vath the Deparument of Defense to ensure an adequaio
supply of halons for misston-critical uses,

The Clinten AdminiSiration submils to the Congress a “Safe Drinking Waler Act
Reauthorization Overview” This doctnent proswots te baekground information and
explamdtion of the Administration’s 10 recommendations for reauthorization of the Safe
Drnking Waer Act,

Adininisiror Beowncr integduces the Clinton Administration’s Saporfund Reform Bill

President Clinton issues Excoutive Order 12898 o ¢nvironmensal justice, directing 2l fodorsal
agencies (o make eovironmentad justice an indegral part of eheir policies, proprams, and agtivities.
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04/06  EPA issucs a final mle implementing the control of vehiclo refucting omissions through the use
of vehicle-based systemns, 11 applics 1o light-duty vehicles and light<duly trucks, and will phase-in
such that by 1998, 100% of Hght-duty veldcles must meet the standards,

04719 EPA issues thie Combingd Sewer Overllow Policy thist will eventually belp protect the health of
40 millien people.

04420 The Clinton Administration’s Pesticide and Foad Safety Refonn proposed legisiation is submitted
10 Congress,

04722 EPA issucs a final mike establishing new standards for chemical planis that will lake more than
half » million tong of woxic pollodion out of the air (0 90% reduction),

04729 Presidont Clinton issues 3 presidential memorandum directing foderal agencies to build more
effective day-to-duy working relationships with Tribal govermments by respecting the tribes
sovereign rights of seff-goverament.

May  MITRE corportion reloases #g independeny assessment of EPA’s laboratorics, which becomes
the basis for & scrics of science management improvements,

June  EPA scientits, working with the Natdonal Weather Seevice, establish 3 UV-B Radiation Index,
and a S0-station network provides daily predictions of population exposure o UV-B radiation.

(6417 EPA implements s agenty-wide poer roviow program which calls for office and region-spocific
standard aperating progedures.

G714 Adiinistrator Browagr announcss the gstablishmgns of a new EPA/Tribal Operations
Cammitiec, compased of Tribal ropresontatives and EPA senjor managers, to faciiliate
commuupication and wnderstinding betwoen EPA and Tribes,

07720 Administrator Browner announoes (he sgency’s Commeon Scase initiative to develop “cleaner,
cheaper, and smarter™ ways of protecting the cavironment for six industry sectors.

10/07  Second largest RORA setiloment (332 mithan) with Koduk for hazardous waste viclations,

/14 Two men sentenced 1o prison for 27 months under RCRA for illegal hazardous wasie disposal
which resnlted in the deaths of twe nine-vear old boys,

/18 Fred Hansen sworn in as 9™ EPA Deputy Administrator,

Nov.  BPA adds 286 additional chemicals and chemical categorics (o the TRI inventory,

11729 EPA provides funds to crente Grst National Compliance Assistance Center, which eventuully
ieads 10 the 1en cemers cuerendly in operation, The first conter (metal finishing) gocs on kg in

carly 1995

1129 Tenneco Pipehioe pavs $6.2 million TSCA penalty and 15 required to cleanup comamination at
gver 40 comprossor siations,

G141 EPA’s Acid Rals Progron beging. The innovative market-bascd trading program cost-eflectively
Css omissions of sulfur diaxide from power plants in half (from (980 Jevels), Within fwo voars
researchiers roport uaprecedented reductions ia aoid rain.
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EPA initiates the 1 phase of the cleaner-burning gasaline program. With the 2 phase
tintroduced in June 2000), the cleancr-busning gas will reduce smog-forming air potistion by
over 100,000 tons and toxic air pollution by about 24,000 tons per year,

104" Congress is sworn in. The House of Represeniatives elects Newt Gingrich as Speaker,
eading 10 the "Contract with America.”

EPA Administrator Carcl Browner anpouncey the Hrownlields Action Agenda, oullining EPA's
activitios and future plans 1o help States, Tribes and communities implement and realize the
benefits of the Brownfields Initiative.

The Drepartment of Justice penounees thet MiameDade County will spond an ¢stimatod 3360
ilkon to repair tts sowage sysiem,

EPA announces enforcement-oriented Superfund Administrative Reforms to promote firer,
faster and more cffective seitlements. EPA issues the “Superfund Administrative Improvemenis
Closeout Report.”

President Clinton announces an iniliative 10 r¢invent environmental regnlation, in part by
consolidnting all federal air rules for any single industry into one rule. In Sceptember 2000, EPA
1ssucs its pilot rule which consolidates the requiremcenis of 16 federal rles for the synihetic
organig chentign! manufacturing indusiry,

EPA scis the first-cver water qualBy standards for loxic substances For all of i Great Lakes,
which provide drinking water for 23 million Americans.

EPA begins using seifcoedification (o stecamiing the pesticide registration process,

The House of Representatives passes HLR. 561, which would have wepkened significamt
provisions in the Clean Waler Act, in¢luding EPA’s basic autheritics to profect the aalion's
wellands and (o establish nationad, minimum techaotogy-based standards to contyel ioxics and
other dischiarges to the nation’s waters.

EPA and State leaders boplemont the National Environmental Performance Partnership System
{REPPS) to unprove how EPA and the States work together to protect the environinem.

Waorking with ECOS, EPA seiy up the Qzone Transpert Assessment Groap 1o develop
secominendations on transboundary smiog probloms ia il castorn 1.8, The 2-vear consuliative
process involves 37 siates. the Distriet of Coluwsbia, EPA, industry and cavironmenial groups,
EPA anacunces Projoct XL {eXeellonce and Leadership), a national pilot program i allows
state andt local governmants, bugingsses and foderal factities to dovelop Innovative siriopics with
EPA o test botter or miorg cost-offoctive ways of achicving envirorunental and public heaith
protection

Pficsieria outbreak in North Carofing kitis 2 wallion fish.
Chnton Administrtion annsunces selection of 15 cities as Brownficlds Redevelopmant Projects.

Prosident Climon issucs Excoutive Order 129649, requiring those who wonld do business with the
foderal government 1o report on over 650 toxic chemicals that are emitied,
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EPA announces a third round of Superfund refonns to promote cost-eficetive cloamup chioices, to
reduce litigation and transaction costs, sad (o ensure that states and communities are informicd
and involved in cloanop decisions,

EPA creates the Environmcenial Technelogy Verification Program to accelerate the
commereiatization of new technologics.

EPA announces a policy o explicitly izke children into account when assessing environmental
#igks.

£PA and other foderal agencies experience first shutdown due 1o lack of appropriastions,

The New York Times publiches a front page story on EPA’s eaforcoment actions and ingpoctions
forped 1o B¢ Qut dut 1o budge! Cuts impased by stop-gap funding bills,

EPA roaches $43 million soitloment with GM, resulting in the first judicial rocali aimed &t
curbing damage to the environment

EPA and stmost all oshier foderal apencies studdown again due o lagk of appropristions. Al
foderal employers roturn to work by Jan. &, 1996, following acgetintions between the White
House and Congrass,

US recovers $128 million from Qecidenial Petroleum in final Hitigation surrcunding the cleanup
of Love Canal,

Fresident Clinton and Congress reach agreement on EPA’s budget. The culs are minimal
commprured 16 initial proposals,

EPA successfully phases out production and consumplion of ozone-depleting CFCs, meihyl
chlorefonn, and carbon wirnchlaride, while assuring continued Himited production for cssential
uses, including meterpd-dose inhalors utalized by asthma sufferers.

EPA's first rule regalating poliution from non-road engings takes cffect. This rule address non-
read dieso! cogings used in construction and agricultural equipment. Later rules address other
wregoses such as imwn and garden ogolpment, locomotives and rogrcations] beats. These niles
provide noeded pollution reductions in urban arens.

EPA publtishes the Air Duality Criteria Document for Porticulote Matter, which reviews the
Ertost data associniod with risks from both fine aad coarse particles in support of the national
ambient i quality standards

EPA reaches $140 million CAA settlement with Colorads Public Service Company that reduccs
air pothelion in the M, Zirke! Wilderness Arga.

froguais Pipeline company is nssessed a $22 million CWA criminaf fine for poliating streams
and wertands while building a pipeline from Canada 1o New York,

Washington DC residents wake up on the 4™ of July 1o a “boil water” alert. Later investigations
found that Distriet officials had diverted $41 million in water angd sewer funds (o the District
goverament’s budget, while letting sewsage and waler svstems fall into disrgpair, EPA stepped in
to rebuild and restructure DC’s water and sewer systems and restore public confidence in the
safety of their drinking water,
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$35 million CAA setilerment with Georgia-Paciflic, part of the air pollution initiative on the
woods products industry.

The White House Agreemont 16 dresige the New York/New Jersey Harbor is finalized. This
vompletes Vice President Gorg's July 24, 1996 annouacement of a break-through plan “to protect
and presenve the environment and promoie conomic growth in the Port of New York and Now

Jersey.”

President Clinton signs the Food Quality Protection Act of 1996, ¢siablishing strong now
standards for pesticide residues in food and rogquiring for the frst time that ihe standards 13ke
into acoount special risks to children. ‘

President Clinton signg into law the 1998 Amondmonis 1o the Safs Drinking Water Act, which
include the establishment of the first over drinking wator State Revolving Loan Fosd, protection
of water source aroas, snd roguirgmoents that drinking wator systems report (o the public on the
quatity of thalr drinking water,

Prosidont Clinton announits sow initintives o actclerate cleanup of brownficlds and Superfuad
sites, sirenigihen eivivennental enforcemant, and expand communily right-to-know,

EFA pnsounces & seven step National Agenda to Proteet Children’s Healths from Environmenig!
Threais.

Three corporations are fined $78 million for a Puerto Rico oif spifl, the largest Federal
cavironmental criminal fine in U history,

The 400" Superfund construction is completed al the Lord-Shope landfill in Grand Township,
PA,

In Kalamazoo, Michigan, President Clinton proposes new initiatives to increase the proteciion of
coemmmniiies from loxic pellution. The main components of the proposal were to acceleraie
Superfund cleanup, expand the Brownficlds Redevelopment Initiative, improve commianity
#eoess W information on 4osic pollition. and streagthen erimiinal enforcement of environmentad
faws,

tnted pommits to making its eovironmenial perdsnnance dota publicly available on the internat
under & Project XL agroement, the first comprny ever 1o do so.

EPA issues Sl rales 1o imploment the 2™ phase of the Acid Rain program for NOy enissions,

Fhe cleetric uiility industry again sucs EPA, but the U.S. Court of Appeals spholds the rales in
their eatirpty s Angust 1997,

EPA issucs e Arsenic Rosearch Plan, as required by the 1996 Amendments o the SDWA,
which will buikl a foundation for the now arseaic standard proposed in June 2060,

EPA and the Canrding Mindgiry of the Eavirommesnst sigo the Great Lakes Binational Toxics
Steategy to reduce pollution in (he Great Lokes.

On Earth Doy, EPA relouses Surf Yewr Watershed, & new intornet tool that alfows citizens i find
thetr wilershed address ond lenrn about covironmenial conditions in ki communily,
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President Clinton issucs aa Excoutive Order on {he Proicction of Children From Environmental
Health Risks, which requires all foderal agencics 1o assign a high priorty to addressing health
and safery risks 10 ¢hildren, 1 coordinaic research prioritics on children’s health, and to ensure
that their standurds ke into acoount spesind risks to children. The Execcutive Order alse creates
i1 Task Force on Environmenial Health Risks and Safery Risks to Children, co-chaired by EPA
Adminigtrator Carol Browner and Department of Health and Human Services Scorclary Donns
Shalala.

EPA anpounges the Beaches Environmenial Assessment, Closure and Health program 1o reduce
ihe risk of disease to the aisn’s users of regreational water,

EPA issues its first-over “plain Janguage” compliance guide. This ong is for dry ¢leanors,
EPA adds soven new industries required 10 roport waste relcases to the TR

Vice President Al Goro announces the Clinton Adminisiration’s Brownfields National
Partnership, a siow round of Brownficlds project grants, and Presideat Clinton’s Brownfields
kegiskive package.

Smithficld Foods is fined $£12.6 million {the second largest CWA penalty ever) for polluiing a
river with slanghiorhouse wasic waior,

Pecsident Clinton approves stronger, more profective air guality slandards to fusiber cantrof
poilution from oz0me and particulaic matier {smog and soot) and issucs 2 wema 10 EPA on
nnplementation of the standards.

EPA publishes final rulcs annoencing iougher health standards for sinog and sop! pollution, A
conlition of fndustry and siptes sue EPA, In May 1999, the DC Circuit Court of Appeals romands
tee standards and raises fundamental logal issues regarding Congress” delognmiion of authorty,
wihile uphoiding the scientific basis of the new standards, In May 2000, the Supreme Count
accepts ap appast from EPA sod DO, and arguments wore presenied befors e contt on
November 7, 2000, A raling expented is in Spring 2001, In the meantime, EPA reinsiaics the i~
hour gzone standard on July 5, 2000,

The Taxpayer Relief Act reimeves 1he tax disincentive for cleaning up brownficlds propertics.

Fish kil in the Pokomoke River on the Chesapeake Bay in Marviond is attyibuted 0 aosic
Prigsteria outbreak,

The Clinjor Administrtion forms a Federal Inferagency Task Force, load by EPA and NOAA o
ackdress Plicsierta ontbreaks.

ERA sompletes the award of the first alioiment of the Drinking Water Stae Revolving Fund to
all 58 Staies.

Fish kill o the Maryland's Ring's Creck on thie Chesapeake Bay is attributed (o a toxic Plicsteria
outbroak.

Prestdent Clinton signs Excoutive Order 13061 cstablishing the American Heritage River
initiative.

GTE, in ihe biggest use of the seif-disclosure (andit) policy, resobves 680 OWA and FPCRA
viokuions ot 313 GTE Hicthides in 21 stases,
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Vice President Gore directs federal departments and agencies lo develop an action plan to ¢lean
up Americs’s waterways.

The Clinton Admimstration signs the Kyoto Protocel, the first-tver iniernational agreement to
address the threal of global warming, Agof Dee. 20680, the protocol has not been mtified by ihe
Sematg, .

The inferagency Task Porce lead by EPA and NOAA publishes the National Harmful Algal
Biloam Resegreh ond Monitoring Straiegy: An Initial Focus on Pliesteria, Fish Lesions and
Public Health_ in response to foxic Phicsionn ontbreaks in the mud-Atiantic,

First gikty pleza in a criminal enforcement initiative invelving itlegal duinping and discharges
into oceans by cruise lines.

The metal finishing industry anpounces an gmbitious sol of environmental porformance goals
developed thirough the Comman Sense Initintive,

EPA issucs the fina! mie announcing the National Low Emissions Vehicle (NLEV) Program
after an uaprocedented offort with states, swio and fucl companics, eavironmentalists, and others.
Mortheastern siates and cnvironmnantalists sparked the offort by pushing for adopiion of the
{alifornia Low Emission Vehicle suindaeds. By 2001, the NLEV propram will provide 99%
reduction in VOCs and %4% reductions for NOy, for light duty veliicles.

EPA’s Science Policy Council publishes the first edition of the Peer Review Handbook 1o provide
detailed procedures to ensure effective peer review,

$56 mitlion sctilement with ASARCO is EPA's first multi-media settioment involving different
stafnics af different Facilitics,

Prasident Clinton proposes a Global Climats Clnge Technology Initiative (CCT) to promote
reduciions in greenhouse gases by sopporiing advances in cocrgy efficiancy, rencwable energy,
and carbon-reduction echnelogics. .

EPA 55ucs the first Contaminant Candidate List (CCLY, mandated by the 1996 SDWA
Amendments, wlscl: identsfics knowsn or ansicipuiad priority contaminanis el may require
regulation

EPFA issucs the linat Tribal Aathority Rule. The TAR specifics, or the first time, the provisions
ol the Clean Air Act for which EPA may trcat Indian tribes like states o implement air programs
in Indian Country, Severl industry gronps sue EPA, but in May 2000 the DC Circuit Coun of
Appeals npholds the reke.

Vice Prosident Gore announces that major muro manudncturers voluntarily apree o produce 2
cleaner car that omits 70 poreont less polution.

EPA issues tle Clean Water Action Plan, a CHnten Adndnistrstion proposal 1o ensure clean,
healthy water for sl Americons. The plan targets the lnrgest ronutining throals 1o water qualily
€0 Belp clenn up the alosost 40 pereent of Amcrica’s surveyed walerways still 100 polluted for
fisling and swimming, ‘

Viee President Gore snnounces the first round of sixteen commanities in the *Showcase
Communities™ initiative in the Brownficlds National Partnership agenda
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EPA promulgates the Palp & Paper Cluster Ruste, which cuts toxic air polhuiant ¢missions by 60
percent. Thig is the first integrated mudti-needia regulation,

Vice President Gore announces High Production Chemisal Tosting Challenge, a program
designed to ensure that the Amcrican public has access ta bagic public health and eavironmental
cflects data for those chemicals which are produced in the highest volumes in the U.S.

Administrator Browner and Attorney General Janet Reno anpounce indictments against three
individuals whe transported homeless men across state bings {0 illegatly remove asbestos withowt
providing them with the required training or safety cquipment. This is part of the agency’s on-
foing rational initiative against the improper handling of asbestos,

EPA and State Officials sign a joint agrocment 10 pursue regulatory innovations.

EPA lnpnches the Seqior Facility Indexing Project, making environmental compliance data from
six sociors publicly availsble on i Interngt.

CWA sertfement with Hudson Foods, which will reduce agricularallivestock runoff into the
Chesapeske Bay,

President Clinton issues Executive Order 13084, Consultation and Coordination with Indian
Tribal Governmens, Each agoney Is dirgoted 1o develop and wtilize an effective process to
permit clocted officials and other represeniatives of indian tribal governments (o provide
meaningful and tmely input is the dovelopmuat of polioes on matters that significantly or
uniguely uffoct their communitics,

Mew York City signs o consent deonos reguiring # 1o build g filtration plars for its Croton
Drinking Water Systern, which provides drinking water 1o | millon Now York Gty citizens.

First Lady Hiliary Chinton anponnces EPA’s Child Health Champilon Campaign in cloven pilot
communities nationwide. The program is designed 0 empower jocal citizens and communities
10 take stops to profect their children feans eavironmeniat health theeats like lead paint and
asthma-causing potlutangs,

EPA initiates the SunWise School Progeam, shich aims io reduce childhood incidence of
morbidity and mortality from skin cancer and ether harmiud effects of overexposure to aitraviolet
rays, The program now reaches over 10,000 children in 32 siates.

CAA Seitlemant requires Honda 1o spend $268 mitlion io selile allegations it sold cars with
disabled emission control diagnostic svsiems.

EPA issucs guidelings (o staes for water conservation plans for public watcr supply sysiems.
Yice President Core anapunces the establishiment of the first cight Ceanters of Exccllence in
Childeer’s Environmental Health Research - research centers dedicated solely do the study of

children’s environmental health hnzards,

President Clinton expands the public's right to know with the announcement of a new proposed
rule rogdiring water wlilitios 1o provide regular repons fo their customers,

EPA announces H Job Training asd Dovelopment Dewwnistration Projects as part of the
Browaficlds Proprmm,
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EPA and NOAA issuc a Federal Event Response Plan for Harmfut Algal Blooms, in response to
previous piicsteria outbreaks. 1t will be expanded to include other harmful algae like red tide.

EFA promulgates the Consumer Confidence Reposting Rule, requiring drinking water systoms to
sepad 1o thelr cusiomens on the quality of the drinking waier they supply.

Pilot process initiated for risk assessoent of organophosphaic pesticides,

Yice President Core announces the Chinlon-Gore Livable Commuenitics Initiative to coordinate
and enhance federal programs that can bely cormunities grow in ways that ensure o bhigh quality
of life and strong, susiainable econowmic growth,

EPA issnes its first annual sational assessman of drinking waster compliance,

FMC Corporation pays $170 miltion io seftle huazardeus waste charges at its phosphonus
production facility in Idaho. The seitlement includes an $11.8 million fine, the argest RCRA
civil penally ever assessed,

The diese] engine manufacturers cases are settied for §1 billion, The settiement is expected to
mmoeve over 75 mition toas of MO, from tie air. The seutics sicms from EPA rescarch
dotermining thnt some diesel rucks emdt tueh more nifrogen oxide under certain conditions
than axpocted. These findings lead to further EFA testing that indicates certain diesel
manufactarers used “defeat dovices™ 1o gnable their ongings to improperly pass federsl cmissions
{0818,

Foilowing the OTAG process, EPA issucs 2 plan 10 reduce NO, emissions across the Easiern
L& Afler a conlition of indusiry and states sug EPA, thic DU Cirguit Court uplicids EPA’s rule
on March 3, 2600, Pollution controls raust be in plsce by May 2004

The 600" Superfund construction is completed at Bevere Chemical in Nockaminon, PA.

EPA announces the Complianee ncentive Initiative witls pork producers, with the geal of
significanily reducing pollution runoff fram CAFOs.

EPA opens the Environmental Pennitting Clearinghouse on the internet to provide information
abont permitling proccdures, reforms, and innovations,

President Clinton signs fiest ¢vor requirement 10 profect sgainst crvptosporidium in drinking
water. This is the first new standard sot vnder the 1996 Safe Drinking Water Act.

EPA promulgaios Grst rules nddressing nuorobiyl contamination of drinking water: the Stage |
Disinfectant/Bisinfection By-Products rde and the Tderbin Enhanced Surface Water Treatment
e,

The Federal Governunent reaches settioment with envisomnents! plaintiffs In Bragg v. Robortson
regarding CW A regudations, This resolves olsims against the Ary Corps of Engincors
concerning CWA permitting in moumaintop mining and valiey fills. Linits on permits were
imposed, and a comprehensive EI5 was ordered,

The Chinton Administration issucs “Asthma and the Enviroument: A Strategy to Proteot
Children.” 2 repon that lays owt a {0-vear plan of research and public health progrmms and
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surveitlance, with a special focus an eliminating the disproportionate tmpact on the poor and
minoritics.

President Clinton proposcs the Betier Amgorica Bonds program, as part of the Administration’s
Livability Initiative, to help state and loenl governments initiate land and watcr pretections for
futyre gencrations,

President Clinton proposes a new Clean Air Partnership Fund to help local, state and (ribal
govermments form partoerships to initiate local clean air projects,

Wice President Gore, Seerciary of Agriculinre Glickman, and Administrator Browner release the
Linified National Strategy for Animal Feeding Operations (o reduce potentially harmful runoff
from animal focding oporations,

The Federd Govermnent issucs the Fedoral Event Response Plan for Harmful Algal Blooms and
Pligsterin, in 0sp0nsg 1o the i Pliasteria outbreaks.

Vicg Prosident Gore chalienges chemical industey 1o expind public access to data on the most
widely used chemicals,

On Earth Day, Vice Prosidoat Gorg anodunces now siandneds to resfore visibility in onr Nationad
Parks and Wildorness Areas to nntural conditions. Scenie vistes in these arcas wiil be improved
by this rule as EPA roguires, for tse first thug, that many “grandfathered™ power plants instafl
potlution control dovices,

Viga President Gore announces the expaasion of the Water Alliances for Voluntary Efficivacy
Prrogram af ¢he Sustainable Amoriean Conforence in Botroit,

EPA taunches the Tools for Schools Program o improve the health and performance of school
children nationwide by improving the eperlion and mainlenance practices in their schoo!
buildings,

EPA overhauls the complipnee assurance program for c8itsfving (gt new cars and light-duty
trucks mect national air pollution standards. Known as CAP 2004, 1l program will save vehicke
manufacturers about $55 wiltion a year and lead to improved air quality.

EPA issucs siew final rales to improve the accuracy of euission measurcinent techaigues that also
fower operating costs for the Acid Rain Program.

EPA anncunces # set of phority actions (o envourage environmenial stewardship and soccieraie
environmenal progress in the Aiming for Excellence repon. '

Under a seif-disclosure {audit) policy scitfenient, American Airdines agroes 10 use lower sulphur
fuel, which is expected (o ¢liminnte stmast 700 toas of pollution from the air annually,

Rovat Carribean Cruise Lines pleads guilty gnd pave $18 million criminal fine for domping wasie
oil and haznrdous chomicals inlo the otenns, Total eriminal fines against the company amonnted
o over $27 million,

EPA mrets and surpasses the first wolerante reassessment deadting under the Food Quality
Prowction Act, and cancels significant food uses of two organophosphate pesticides — azinphos-
wiethyl sud methyi parathion
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EPA csiablishes the National Contaminant Occurrence Database, a5 reguired by the 1998 SDWA
Amendnenis, 1o provide a repository and 300088 1o dals on the 6Cowrrdnce of contaminants in
drinking water, which will support decision making for fifure drinking water confamingn{
regulations,

President Clinton announces new Steps 10 restore Americn’s rivers, lakes and coastal watgrs,
Under 3 proposed nde, EPA will work with siates (0 betier assess the healih of US. watcrways
amd 1o develop detailed plans to make them safe for fishing and swimming,

EPA issues Federal Guidance on estimating cancor risks from radiation. The new cancer risk
cocfficients for over 800 radionuclides 1ake info account age-specific dala that includes risks (o
infants and children in calculating average population risks.

The 780° Superfund construction is compicted at Pepe Field in Booaton, NI,

EFA’s Hlue Ribboo Pancel — formed t¢ investigate the health offects and environmenda] benefils
and challenges of MTBE - issues a package of recommsndations. The Panel concludes thay
waler concerns are driven primarnily by sesthetic issues todor and tasie) and that hoalth concorng
arise only rarcly. The issue fares up in early 2000 when 60 Afinutes does a segment on the issue,
The following March, the Clinton Adnmunistration announces kogiskative principles w address the
MTBE issue. Several Congressmen and Scontors inteodduce hills to address the issue, and seveeal
stales rofpuest watvers from the RFG program,

W. Michagl McCabe is appointed Acting Depotly Adwinistentor.

Over 50,000 commnnity water systems issug their first ever consumer confidence reports, giving
some 250 million Americans access 1o tnformation about the quality of their drinking water.

President Clinton announces a new EPA rule strengthening the public’s right o know abowt
kighly toxic chemicals released to the envirenment, The rule establishes or strengthens reporting
requircinends for 27 porsistont Mcaccumubtive foxics, including mercary, diexin, and PCBs.

EPA complewes the teport Feological ComibBiions of Estuaries in the Gulf of Mexico to presest an
contopical seport card on conditions of estuarics in the Guill

EFA proposes the Radon Rule, seiing out 8 snigue mudtimedia approach to allow local Ooxibility
ins adedrossing risks.

Historic CAA lawsuit filed against §7 clogtric utility companies charged with expanding
operstions st their coal-fired plamis and ingreasing poilution without secking required permits,

EPA nnnounces that while the air quality plans for 10 snajor urban arcas (including Atlanta,
Houston, New York, Chicago, and Washington, D.C.) show a strong commitment to reducing
smog, most will need 1o fake additonal steps.

EPA {akes action on petitions filed by cight northeastern states seeking 1o mikigate what they
deseribe as significant irxosport of NOy, ong of the main precursors of ground-level ozone. This
action will reduce NO, enmissions from 392 facilities by 50%. Several states and indusinies sue
the Agency in 2000, and g court decision 18 expocicd in 2081

Prosident Clinton announces sow standurds Ry passenger vohiclos and gusoline. For the first

time, harger vehicles Hike SUVs and wrucks will have 1o moer the same standaedy as cars: The
gasoline sulfur standards will onsure the offectivencss of low cmission-conirol tochnologics in
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vehicles and reduce harmiul air pollution. Thiese new standards requice passenger vehicles o be
T3 1o 95 % cleaner than those on the road today.

The National Academy of Sciences’ Institute of Medicine releases a landmark study of indoor air
and asthma,

EPA is successfhl in converting the agency's major systems (0 Year 2000 without problems.

EPA issues {inal revisions © the Lead and Copper rule which strengihen protection to
spproximaicly 20 porcent of humgn ¢xpasure 1 kead i drinking water,

Koch Industries assessed argest EPA civil penalty ia history — $30 million.

First scttlement with clectric utility (Tampa Electric Company) resulting froms EPA's
enforcement initiative against coal-fired power plants,

EFA, along with HUD, HHE, and other federal agencices, releases an infegrated gimstegy o
chiminated childbood load poisoning by 2010

EPA lnunches the “Read the Labod First” and the Consumer Labeling Iadtintive, which will make
dcuschold product labels easicr to read and understand.

A Federal Court upholds, in Pronsofine v. Marcus, EPA’s longstanding mterprstation and
practice of identifying waters impatred by nonpoint sources of polfution and developing TMDLs
for such waters.

EPA performs extensive radiation monitoring (o ensure protection of public health as
uncontrolled fires rage near the Los Alamos National Laboratory (May) and the Hanford nuclear
reservation (July),

EPA reams up with USA Foday and The Heather Chonnel io publish the Air Quality Index (a
daily indicator of 1l hieatthfulness af Jacal air quality) on their daily weather page and wcbsucs
rgspectively, throaghout the ozone season (May-September).

EPA promulgates 2 fingl public notification rule requising public waier sysicms to alent
conswmers within 24 hiours if there is 4 serious problom with their drinking waier that may pose a
hoalth righ.

Longest prison sonicnce for an onvironmental crime - 17 yoarg - sot following an individual's
conviction on RORA violntions thi Ieft an emploves with permanest badadamage duc i
£XpOsurD 1 Cyanide gas.

EBPA proposes the graund water rule 1o address the hoalth threais 1o consemoss by migrobisl
sonlamination in ground water,

Presigent Clinton issues Excoulive Order 13158, Marine Protoeiod Arcas, to betier prolect
heaches, cousis, and ooean waters from pollution.

EPA launches the National Envirenmentat Pesformance Track program to provide rewards and
incentives for strong environmental performance.

EPA proposes the arsenic il 1o provide adequnte haman health protection,
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The promium for new cleaner-burning reformalated gasoline soars, eventually peaking af over
304, The isspe remains volatile all sumuner. However, afler EPA and DOE request that the
Federal Teade Commission investigate, the price incroment seitles down 10 fovels predicied by
EPA and other analysts (3-8¢)

EPA groposes ruleg to clean up poliudion from hoavy dudy Trucks and buses. EPA anaounges the
¥ plase in July and intonds to issuc thic 27 phasc by the ond of 2000, When both of phases are
fally in cffiset, beavy daty trocks and buses will b 98% cleaner tian today's models for smog»
causing cmissions and 20% cleaner for soot —alimost as ¢lean as alicrnatively fucled vehicles
such as compressed natural gas vehicles,

EPA reaches agreement to phase out the residential uses of the commonly used pesticide

~ Dursban, or echlorpyrifos,

Congress passes the FY 2000 military construction supplemental appropriations bill, which
vontaing a rider prohibiting EPA from implemeniing the TMDL rele in FY 2000 and 2001,

Adrinisinaior Browner signs the final Total Muximem Daily Load Rule, strengthoning the
framowork for idontifying and cleaning up polhued water bodics, two days prieric the
Congressional rider becoming offoctive. The final rule is published 0713

Willamette Industries spends $90 nutlion o scttle CAA enforcoment, part of the Agency’™s one
going wood products enforoeracat intiative, Thas includes an $11.2 million penalty, the largest
wivik penalty assessed againse a single stationary source facility under the CAA

3600 million CAA settlement witl BP-Amoco and Koch Refining will remove 60,000 tans of air
pollution annoafly.

W, Michael MeCabe is sworn in as 10" EPA Deputy Administrator,

EPA anaounces the summary sesults of Hs snmial report on, and evaluation of, status and tronds
in our pation's air. The 1999 Frends Repord shows that while lovels of all six oriteria air
potlutants are down since 1999, work must cominue 1o ensure improvements in air quality ~
¢specinily as the cconomy, the number of vehicle miles traveled. and the population continoe 1o
HIOW,

EPA reloases the rosults of the first phase of lis national assossinent of omissions of toxde air
poliutants containiag dain on cinissions and ambiot conceairations,

EPA announces Commuter Choloe — a now voluntiry program io which EPA partaers with 1he
private scotor and state and local govermnents to imploment new progranss desigaed to
encourage environmentally friendly commuier choices for enplovees.

The Clinton Administration and Canada finalize a dralt agreement to reduce emissions of smog-
forming chemicals. Under the agreement, Canada’agrees to have its power plants meet the
standurds of EPA’s NO,, SIP Call and to strengthen o U5, levels its fuel standards, its vehicle
and aonsroad equipment emissions standards, and cinissions from certain other industrics. EPA
hopes to have the agreement signed by the end of 2000,

EPA’s Brownficlds Inftiative wing the [nnovations is Government Award fom the Joha F

Kennedy Schoof of Government, Hanvard University and the Council for Excelience in
Government,
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EPA mokes public, for the first time cver, data that list ilpipe poliution levels for, and ranks
asccardingly, all new-mcde! cars, wagons, pickup trucks, minivans, vans and SUVs on the basis
of thuir tablpipe omissions. The rankings are the poliution cquivalent to the gas milcage ratings
that EPA issuse annually.

President Clinton signs Executive Order 13175 whigh supercedes E.Q. 13084 on Consultation
snd coordinntion with Indian Tribal Governments. The new E.O. now requires federal agencics
to dovelop and wilize a process for consulting indian tribal governments oo matices that
significantly affect thom, and to appoint g Kdoral official in cach agency 1o cnsure the process is
implemented. .

BPA announces mulfi-million dellar seiticment in prisciple with Virginia Power (VEPCO) as
part of {15 natienal inisative against CAA vielations by electric utilities,

EPA launches its inleractive on-line comphianice assistance clearingheuse that provides tinks o
a1 of the ageney’s compliance assistance materials 58 well as mporials froms all 50 states and
other public and private organizations.

Adnuinisteator Browner joins with the State of Hlinois and lie City of Chicago to sign the $6° XL
projeet,

£PA hoids the Nationul Achievement Track Charter Event, secognizing the 250 facilities that arc
tnitial mombers af the program.

BPA finds & i3 “appropriate and necessary” o dovelop reguiations to congrol and reduce
eimissions of mereury and other toxic air pollutins from cosl and oll fired power planis,

EPA publishes fhse final rale on mercury detorminating which

EPA announces a new, enhanced internet site Window to Alv Envirerment o improve ocal and
national aceess 1o integrated and dvnamic geograplic information.

EEPA proposcs the Concentrated Animal Feeding Operations rule which addresses harmifol rapoff
from animal {eediots containing nutrients, pathogens, beavy motals, and antibiolics,

££PA requires for the first time that afl copy/printing paper used by EPA Headquarters will be
U reoveled,



Appendix H

ORGANIZATIONAL & LEADERSHIP

HISTORY
1993 - 2000
Administrater
Carol M. Browner 0121/93 - present
Deputy Administrator
Robert M. Sussman 03/11/93 . 10/17/94
Fred Hansen 10/18/94 . 09/30/98
Peter D. Robertson (Acting) 10/01/98 - 12/07/99
W. Michael McCabe {Acting) 12/08/9% . 08/05/00
W, Michael McCabe 08/06/00 - present

Associate Administrator, Office of Congressional & Intergovernmental Relations'

Robert W. Hickmott 1963 . O1/26/97
Joseph R. Crapa 07127197 . 02/28/99
Diane E. Thompson 03/01/99 - present

Associate Administrator, Office of Policy, Economics and ltmﬁvation’b

Richard T, Farrell 002139 - present

Associate Administrator, Office of Reinvention®

J. Charles Fox 02/10/97 - 11/61/97
Jay Benforado {Acting) 11/02/97 - 001499

Assistant Administrator. Office of Policy'

From 1989 to 1997, the Office of Congressional and Logislative Affairs.

*From 1999 to 2000, the Office of Policy and Reinvention. Created from two separate
organizations: the Office of Reinvention {Associate Administrator) and the Office of Policy
{Assistant Administrator).

*Created in 1997,
*From 1983 to 1998, the Office of Policy, Planning and Evaluation,
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Richard D. Morgenstern (Acting)  03/31/91 . 06/12/93
Pavid M. Gardiner 06713193 - 07/01/99

Aszeciate Administrator, Office of Communications, Education, and Media
Relations®

Loretta M. Ucelli Q2983 - 04/24/99

Stephanie A. Cutter 04/25/99 - 06/05/99
Yacant 06/06/99 . 11/17/9%
Steve Snider 11718729 - present

Assistant Administrator, Office of Administration and Resources Manazement

Sallyanne Harper (Acting} 05/02/93 - 1114793
Jonathan Z. Cannon 11715493 - HEFHENTEN
Sallyanne Harper (Acting} 0776595 . G066
Alvin Pesachowitz {Acting) 0707406 - 10722498
Romulo L. Diaz, Jr. 10723798 - present

Assistant Administrator, Office of Alr and Radiation

Michael H. Shapiro {Acting} 01719/93 - 11713793
Mary D. Nichols 11714793 - OR/16/97
Richard D, Wilson (Acting} 08/17/97 . 02/20/9%
Robert Perciasepe (Acting) 02/21/98 . 10/29/98
Robert Perciasepe ‘ 10/30/98 - present

Assistant Administrater, Office of Enforcement and Compliance Assurance®

Scott C. Fulton (Acting) 01721793 - Q6712793
Steven A, Herman 06113493 ~ present

Assistant Administrator, Office of Environmental Information’

Yacant 09/26/99 - 12/21/00
Edwin A. Levine 12/22/G0 - present

L3

Assistant Administrator, Office of International Activities

Alan I3, Hecht (Acting) 01721793 - OR(30/94

SFrom 1991 to 1998, the Office of Communications, Education, and Public Affairs.
SFrom 1990 to-1993, the Office of Enforcement,
*Created in 1999
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William A. Nitze 08/31/97 - present

Assistant Administrator, Office of Prevention, Pesticides, and Toxic Substances®

Victor J. Kimm (Acting) 01/21/93 - 10/21/93
Lynn R, Goldman 10/22/93 - 12/31/98
Susan H. Wayland (Acting) 01/01/99 - 08/03/99
Vacant 08/04/99 - 03/01/00
Susan H. Wayland (Acting) 03/02/00 - 12/21/00
lames V. Aidala 12/22/00 - present

Assistant Administrator, Office of Research and Development

Gary J. Foley (Acting) 01/20/93 - 08/29/94
Robert J. Huggett 08/30/94 - 05/31/97
Henry L. Longest II (Acting) 06/01/97 - 10/22/98
Norine E. Noonan 10/23/98 - present

Assistant Administrator, OfTice of Solid Waste and Emergency Response

Richard J. Guimond 01/21/93 - 10/21/93
Elliott P. Laws 10/22/93 - 02/15/97
Timothy J. Fields (Acting) 02/16/97 - 06/30/99
Timothy J. Fields 07/01/99 - present

Assistant Administrator, Office of Water

Martha G, Protho (Acting) 01/05/93 - 10/14/93
Robert Perciasepe 10/15/93 - 07/21/98
J. Charles Fox (Acting) 07/21/98 - 10/22/98
J. Charles Fox 10/23/98 - present

Chief Financial Officer’

Sallyanne Harper 07/13/97 - 01/15/00
Michael W.S. Ryan (Acting) 01/16/00 - 08/30/00
Vacant 08/31/00 - present

General Counsel

Gerald H. Yamada (Acting) 03/08/93 - 10/21/93

*From 1980 to 1990, the Office of Pesticides and Toxic Substances.
*Created in 1997.
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Jean C. Nelson
Jonathan Z. Cannon (Acting)
Gary 8. Guzy (Acting)
Gary 8. Guzy
Inspector General

John C, Martin
Nikki L., Tinsley {Acting)
Nikki L. Tinsley

Regional Administrator, Region |

John P, Devillarg
Mindy 8. Lubber {Acting)
Mindy 8. Lubber

Regional Administrater, Region 2

William I, Muszynski (Acting}
Jeanne M. Fox

Regional Administrator, Region 3

Stanley Laskowski {Acting)
Peter ¥l Kostmayer
Stanley Laskowski (Acting)
W, Michaet McCabe
Vacant

Bradley M. Campbell

Regiona! Administrator, Region 4

Patrick, M. Tobin {Acting)
Joha H. Hankinson, Jr.

Begional Administrator, Region 8

Valdas V. Adamkus
David Ulinich (Acting)
Francis X, Lyons

Regional Adminisirator, Region 6

Joe D. Winkle {Acting)
Jane N. Saginaw
Stanley Meiburg {Acting)

10722143
O7/G6/95
11/1198
07/07/99

11/07/83
01/04/97
10722198

02/06/94
(41/G8/60
043/16/00

01/20/93
04703794

01/20/93
03/14/94
06/03/9%
0717795
12/08/99
12115/99

12/07/92
01/69/94

10/08/31
06/01/97
05/03/99

G1/20/93
01/09/94
07/23/95

Q7105798
070047198
07706195

present

01/03/97
10/21/98
present

01/07/00
03/15/00
present

04/02/94
present

03713794
06/02/95
$7/16/95
12/07/99
12714199
present

OTH0R/S4
present

05/30/97
05/02/99
present

01/08/94
07/22/95
06714797



Gerald Clifford (Acting)
Gregg A. Cooke

Regional Administrator, Reﬁiou 7

William Rice {Acting)
Vacant
Dennis D. Grams

Region:al Administrator, Region 8

Jack W. McGraw (Acting)
William P. Yellowtail
Jack W, McGraw (Acting)
William P. Yellowtail
Rebecca Hanmer (Acting)
William P, Yellowtail

Regional Adlﬁinistralor, Region 9

John C. Wise (Acting)
Felicia Marcus

Regional Administrator, Region 10

Dana A. Rasmussen
Gerald Emison (Acting)
Charles C. Clarke
Charles Findley

06/15/97
05/10/98

01/21/93 -

01/19/94

01/30/94

01/24/93

01/30/94 -

03/19/96

09/02/97 -

04/28/00

09/04/00 -

01/21/93
10/04/93

11/13/90
07/11/93
03/06/94
07/16/00

- 05/09/98
- present

01/18/94
- 01/30/94
- present

- 01/18/94
03/10/96

- 09/01/97
04/27/00

- 09/03/00
present

- 10/02/93
- present

- . 07/10/93
- 03/05/94
- 07/15/00
- present

Biographical information for the above can be found at: www.epa.gov/history
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Appendix 11

LIST OF BACKGROUND DOCUMENTS

Title

Tier 2 — Report to Congress

Achieving Clean Air and Clean Water: The
Report of the Blue Ribbon Panel on
Oxygenates in Gasoline

EPA Staif Paper on Gasoline Sulfur Issues

Summary Documents relating to the D.C.
Circuit Court’s Decision on EPA’s
Public Health Air Standards for Smog
and Soot

Latest Findings on National Air Qnality: 1999

Progress Report on the BPA Acid Rain Program
Nov, 1999

NAPAP Biennial Report to Congress: Au
Integrated Assessment

Caral M. Browner memorandam; “Announcement
of Actions for Strengthening EFA’s
Tribal Operations”

Robert Perclagepe memorandum: “Progress on
Implementing the President’s Executive
Memorandom Concerning Government-
to-Government Relations with Native
Amernican Tribal Governments”

Executive Order, Consultation and Coordination
with Indian Tribal Governments

Protecting America's Wetlands: A Fair, Flexible
and Effective Approach

Robert Perciasepe memorandum: “The Watershed
Approach: Our Framework for
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EPA Jul, 31, 1998
EPA Sept. 15, 1998
EPA May I, 1958
EPA May 1999
FPA Aug. 2000
EPA

National Science and May 1988

Technology Council

EPA Jul 14, 1904
EPA Sept. 1987
White House Nov. 6, 2000

White House Office onAug. 24, 1993
Environmental Policy

EPA Oct. 7, 1994



Ecosystem Protection”

Presidemy Clinton's Clecn Weter Initiative
Watershed Approach Framework

25 Years of the Safe Drinking Water Act:
Protecting Our Health from
Source to Tap

Liguid Assets 2000 America’s Water Resources
ata Turning Point

Safe Drinking Water Act Reanthorization
{verview

Protecting Public Health and Water Resources
in Indian County ~ A Strategy for
EPA/Tribal Parinership

Clean Water Action Plan — The first year. The
Jutnre.

Clean Water Action Plen - The Second Year
Keport: Progress Through Partnerships

Watershed Success Stories — Applying the
Frinciples and Spirit of the Clean
Weater Action Plan

Superfund Reforms Anmmal Report FY 1998

Tunovarions in QSWER: Muaking Safer, More
Livable Conmunities

Brownfields Application for Innovations in
Amerigan Government Award

Fnvirommentol Health Threats to Children
Executive Order, Protection of Children from

Environmental Health Risks and
Safety Risks
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EPA
EPA
EPA
EPA

EPA

EPA

Feb. 1994

June 1996

Dec. 1899

May 2000

Feb. 1994

Oct. 1998

EPA and other FederalFeb. 1999

Agencies

EPA and other FederalFeh, 2000

Agencies

EPA and other FederalSept. 2000

Agencies

. EPA

EPA

EPA

EPA

White House

Mar, 1999

Apr. 2000

Undated

Sept. 1996

Apr. 21, 1997



Asthma and the Environment: 4 Strategy to
Protect Children

May 2000

America s Children and the Exvironment
A First View of Available Measures

Office of Poliution Prevention and Toxics
Dec. 1990
Progran Activities for Fiscal Years
1998 and 1959

Office of Pesticide Programs Biennial Report
Dec, 1599
for FY 1998 and 1959

fnnovative Approaches to Enforcement and
Complionce Assurance — Action
Plan for Innovation

“A Look Back and a Look Forward: EPA's
Office of Enforcement and Compliance
Agsurance Activities Yield Significart
Environmental Results™ :

Protecting Your Health & the Envirommnent
Through lnnovative Approaches to
Compliance — Highlights from the
Past 3 Years

Clinton Administration enforcement statistics

Major Enforcement Cases: 1993- 2000
{By Statute)

Carol M. Browner memoraadum; “New
Strategic Enforcement Organization”

Steve Herman memorandum: “Operating
Principles for an Integrated
Enforcement and Compliance
Assurance Program’”
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Health Risks & Safety
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NAAG Journal
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Steven A, Herman memorandum: “Core
EPA Enforcement and Compliance
Assurance Functions”
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Environmental Justice Facet Sheet

Environmental Justice Implementation Plan
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I. EXECUTIVE SUMMARY
Purpose of the Tier 2 Study

This Tier 2 Study examines whether il is approprinte to require more stringent emission
standards for new passenger cars and light duty trucks, which muke up the majority of molor
vehicles on the road 1oday.  As directed by Congress, the Environmental Protection Ageacy
{EPA} in thix cxamination assesses the air quality need, technical feasibility, and cost
eifcciivencss of such technplogies. This study is the finst step in determining #f more siringent
vehicle standards are needed to mect the National Ambient Alr Quality Standards.

The Clean Air Aci (CAA) directs the EPA to identify and sot national ambient air quality
standards (NAAQS) for pollutants that cause adverse effects 1o public healih and the
environment. EPA has set standards for six common air pollutants, known as “criteria
pollutants.” They are ground-fevel ozone (an important component of smog), carbon monoxide.,
leud, nitragen dioxide, sulfur dioxide, and particalate mater {measured as PM,; and PM, ). For
each of these six pollutants, EPA set health-based or “primary” standards to protect public health
and welfare-based or “secondary” standards 10 protect the enviromment (Crops, vegetation,
wildlife, buildings and national monuments, visibility, etc).

The CAA scts specific exhaust emission standards, beginning with the 1994 maodct year,
for light-duty vehicles (LDV). or passenger cars. and Hght-duty wucks (LDT), including sport
utidity vehicles, nmnivans, and pick-up tracks, These are “Tier 1 enission standards, The Act
requires the study ol whether o not Turther reductions in emissions rom these vehicles should be
required by setting more siringent “Tier 27 coisston standards. This assessment must address the
aced for further reductions in motor vehicle emissions to sttain aad maintain the NAAQS,
mcluding, at a mioimmum, three factors:

» the air quality need for more stringen! standards,
* the availability of technology 1o implement more stringent standaeds, and
* the cost effectivencss of more stringent motor vehicle standards, as well us

alternative mcans (o attain and mainiain the NAAQS.

This *“Ter 2 Study” addresses these factors, as well as others relevant © the consideration
of whether to cstablish wore siringent light-duty car and truck emission standards, For exumple,
the study incorporates in its analysis the National Low Emission Vehicle (Natanal LEY or
NLEV) program, a volustary agreement amiong automakers and Northeastern states o produce
cleaner cars nationally, The National LEV program ensures that, heginning in model year 1999
and fully phased in by mode! year 2001, vehicles will meet emission standards that are ¢leuner



than Tier | standards by harmonizing with the more stringent exhaust ensission standards
required by California.

The requirements for the Tier 2 Study and the manner by which the study was developed
are described in Chapreer 1L Intreduction, As required by Congress, this study was released to
the public for comment on April 23, 1998, After the close of the public comment period, EPA
summarized the comments received, modified the draft siudy as necessary, and created this final
report for subimission o Congress.  The public commaents and EPA’s response, when
appropriate, are swmnarized in Appendices E and F. Qverall, the comments resulted in minor
changes o the study and did not change any of the findings of the suudy,

This study does not include proposed new emission standards, Instendl, o focuses on
addressing the three factors identified in the statute and raiscs and discusses broadly other related
issues. it is determined that more stringent catission standards are necessary and viable, the
Agency will, through a rulomaking process, promulgate such standards by the end of 1999, The
issues discussed ia this study would be more fully developed and analyzed as part of this
rulomuking,

Stutus of Adr Quality in the United States

Air quality io the United States continucs to improve. Nationally, the 1956 air quality
levels are the best on record for all six criteria pollutants. In fact, the 19905 show a steady fread
ol Hnprovement,

The improvements in air quality and economic prosperity that have occurred since EPA
initiated air pollution control programs in the early 1970s illustrate tha economic growth and
ervironmental protection can be compatible. Since 1970, national totad emissions of the six
criteria polhuants deelined 32 percent. while U.S. population increased 29 percent and gross
domestic product increased 104 percent. Motor vehicle emissions have decreased 58% for
volatile organic compounds, 40% for carbon monoxide, und 3% for nitrogen oxides while
vehicle mlles troveled have increased 121 percent.

Diespiie these continued improvements in air quality, however, approximately 46 million
peaple Hve in counties where air guality levels cxcceded the level of the national sr quality
standards {or at kst one of the six oriteria poliutunts that were ia effeet in 1996,

Even taking into eonsiderstion the trend toward improving air quality. mony arcas will
not be in sttwnment with the NAAGQS in 2007, in spite of implementation of the National Low
Emission Vehicle (Nattonal LEV) program, programs to reduce regional transport of ozone
emissions, and other air pollunion controls, Farthermore, many arcas that are in aftaisment will
need ongoing programs (o maintain their attainment, especiatly in light of continued ceononiic
prowth.



Motor Vehicles’® Conirihution to Alr Pollution

While current cars emit about 97% fewer pollutants than 1970 models, emissions from
motor vehicles still contribute a large portion of our air pollution. Nationwide, mobile sources
are estimated to contribute more thay half of the nitrogen oxides (NOx) inventory, 42% of the
vilatile organic compounds (VOC) inventory; one-quarter of the particulate matter-1G (PM- 1)
inventory; and 80% of the carbon monoxide (CO) emissions.

In 1996, LDVs and LTS contributed more than 23% of aattonal VOU emissions. LDV
and LDTs contributed more than 53% of national CO and contributions 10 national NOx were
almost 22%.

Americian motonsts raveled 2.8 wrilfion miles in 1997, with 4 nearly constant growth of
2% w year. In sddition, sport utility vehicles, minivans and small pick-up trucks comprise almast
half of the passenger vehicles sold mn the Usited Sistes today. dramatically changing the overall
composition of motor velicles on the romd, as well as the emissions inventory,

Overview of the Tier 2 Study

Emissions from motor vehicles include volatile organic compounds, carbon monexide,
nitrogen oxides, and particulate maiter. VOC and NOx emissions combine to produce ozong, or
smog, in the atmosphere. Gaseous VOC and NOx emissions also help form PM i the
atmasphere, Elevated levels of wnbient ozome, CO, and PM have been associated with increases
in both human morbidity and mortatity. In addition, VOC emissions from motor vehicles
include known and probable buman catcinogens. NOxX emissions contribute (0 impaired
visibility and crop damage, as well as the actdification of lakes and estuaries.

Chapier {1 Assessment of Air Quality Need describes and assesses the air quality need
for more stringent control of LDV and LT cmissions. The available evidence, discussed in this
chapter, supports the necd for omission reductions beyond that provided by the Tier 1 standards,
the Nattorad LEV program and other control programs,

LDV and LDT emissions primarily affect the attainment of NAAQS for theee pollutants:
orone, particulate matier, and carbon monaxtde. Motor vehicles” emission of these pollutanis or
their precursors and the cifects on NAAQS attainment is discussed, The atmospheric pathways
through which LDV and LT emissions offect these NAAQS are identified, as well as health and
welfare impacts that arc not directly addressed by the NAAGS,

This assessment finds that, in the time frame contemplated for Tier 2 standards, there will
be an air quality need for emission reductions (o aid io meeting and maintaining the NAAQS for
hoth ozone and PM. Air quality projections of both ozone and PM-10 In the vears 20017 16 2000
show continucd nonattainment in & vumber of local areas, even after the implomentation of
existing cmission contrels. The contribution of LDVs and LDTs 10 VOC and NOx cmissions
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that form ozone is projected to be substantial. Further VOC andfor NOx ¢mission reductions
beyond those provided by the Tier | light-duty motor vehicie standards, National LEV, and other
programs are still necded tn order for alf accay of the nation 1o attain the NAAQS for ozone.
These reductions would also provide seeded assistance to additional areas in maintaining their
projecied compliance with the ozene NAAQS.

Further reductions in emissions of PM and PM precursors beyond those provided by the
Clean Air Act are still necded in order for all areas of the nation (o attain the NAAQS for PM, ;.
These reductions would alse provide needed assistance to additional arcas in maintainming their
projected compliance with the PM,, NAAQS.

While emissions of PM from LDVs are relatively sinall, the trend toward heavier vehicles
and the use of diesel fuel makes this an issue that must he analyzed. PM emissions from
gasoline-fucled vehicies are quiie low, while PM emissions from diesel vehicles meeting the
Tier | PM standards are at least an order of magnitude preater, Widespread use of the diesel
engine in LDV and LI¥Ts withowt more stringent Tier 2 standards {or particulate cnvissions
could significantly increase smbient levels of PM,,, worsedng compliance further,

In contrast with ozone and PM, EPA does not project significanmt numbers of CO
sonatiainment ureas in the future. Funhermore, any future exceedances will occur during
wimtertime conditions. The air quality need for further CO emission reductions from motor
vehicles is being evaluated separately, in the context of the requirement o gvaluate cold CO
envssion reduclions,

Chaprer IV, Assessment of Technical Feasibility cxamines the technological feasibility of
controlling light-duty vehicle and hight-duty truck emissions beyond the Tevel of control provided
for by Tier | amission standards. The technological feasibilicy of more stringent LDV and LDT
emission standards is apporent, There is abundant evidence that technology exists 1o reduce
LDV and LT emissions below Ticr | levels,

The review of vehicle emission control technology beging with a discussion of the
emizsion performance of current Tier 1, National LEV, and California LEV tcchnology vehicles,
The chapter then reviews the status and potential of a number of emission control wechnologics
which could be used 1o get emission control beyond Tier 1, and even bevond Natienal LEV,
standards. Vartous wehmologies that could be used fo reduce vehicle emissions below levels
eurrenily incerporated in the National LEVY and California LEV programs are described, ranging
from kmprovements o base cngine designs Lo advancemients in exhaust after-treatnent sysiems,
The oficct that gasoline sulfur may have on potential Tier 2 technelogies s examined, as it has
beeomo apparent that this s o oritical factor to be considercd,

The wehnologics discussed o this chapter are either currently i production op onc or
morg vehicle models or are in the final stages of development. Given the rapid pace of
technological advances made in the motor vehicle manufacturing industry in recent years, ong



CAN ASKUMC Cven greater opportumties available 1 2004 and bevond. Automotive manufacturing
companies are already producing LD Vs that meet Nanonal LEV standards, achieving much
lower enmnssion fevels than currenily required. Some manulacturers have commiited to market
LDTs that meet National LEV standards as soon as the 1999 model] year.

An examination of the cost effectiveness of more stringent light-duty emissions standards
is found in Chapter V. Assessment of Cost and Cost Effectiveness, including a review of the cost
cflectiveness of both mohile and stationary source controls for the primary pollusants of concemn.
Information on costs and cost effectiveness for potential future enmission control technologies is
presented in this chapler, This includes the cost offectiveness of LEV wehnologies, as well as
technolopies that achieve emission reductions beyond LEV standards. The chapter estimates
cost effectivencss of cortain emission reductions without making a detenmination of the specific
anumerical valoes of potential regulatory standards.

Extimates of the cost of Puture technologies are highly ancertain and often inflated.
Frequently, engineers from the auto industry, as well as government regulators and outside
experts, predict futare costs that eventually prove 1o be oo high when the technology is actually
manufactured and instalicd on mass-produced vehicles., As stated previousty, Tier 2 standards
cannot be effective until the 2004 model year at the earliest. Therefore, although the cost
cstimates included in this study are EPA’s best assessment of future iechnology, they may be
conservatively high.

EPA cvaluates specific motor vehicle emission control technologies, mncluding tghter air-
fuc! controls and tmproved catalyst designs, EPA estimates that these technologios should be
able to reduce NMHC {non-meibane hydrocarbons) by as much us 77% amd NOx emdssions by
8%, relative 1o Tier | vehicles on o per mile basis, at a cost well below 3500 per ton on an
annual basis, Comparing these reductions relative (o National LEV yickds a 7% reduction in
NMHC and 309 in NOx, at 3 cost also well below $3000 per ton, These emission reductions
would also be more than sufficiont 1o meot the default Tier 2 standaurds Bated in Table 3 of
section 202{) of the CAA,

EPA cvaluaies the cost effectiveness of other current or potential control methads for
controlling emissions. The techniques for reducing LDV and LDT cmissions appear to be
comparable to or more cost effective than many alternative metheds of emission reduction. In
developing the National LEY regulations, EPA found that the Natiooal LEV standards provided
cost effective emission reductions frorm the Tier 1 standards relative to other emission control
programs (roughly $2000 per ton of NMHC and NOx controlled).

In addition to estimates of cost, this chapter also attempts w quantify the emission
reduction capabibities of these future technologies. [n this way, the cost effectiveness, i units of
dellars per ©n of emissions reduced, can be culculated and compired.



Next Steps

Fotlowing submission of this Repert to Congress, EPA will by rule. determine whethern
1} there is an air quality nead for further emission reduciions: 2} the technology for mecting more
stringent emissions standards will be available; and 3) obtaining further reductions in emissions
fromn light-duty vehicles and centain light-duty trucks will be needed and cost effective. If these
conditions exist, EPA will promulgate emission standards Jor such vehicles by December 1999,
providiag significant and frequent opportunities for the invelvement of interesied parties
throughout the rulpmaking process,

I its rulemaoking, BPA will examine additional issues, as discussed in Chapter VI
Regulatory fsywer of this Tier 2 study, They will include the relative stringency of LDV and
LDT standards, the appropriateness of having separate standards for gasoline and diesel vehicles
versus having the same standards for such vehicles, and cffects of sulfur in gasaling on catalyst
efficiency.

Al L.DVs have historically been required to mect the sarne sumerical ensission standards.
For example, large luxury cars and small sub-compacts both naeet the same cmission standards,
hecause both types of vehicles are used as personal transporiation. In contrast, higher numerical
emission standards have historicaily been esiablished for LDTs, As LT become a larger
portion of the passenger flect, they have a disproportionate tmpact on in-use emissions. Options
for setting LOT emisston standards given a particular set of LDV standards include: roquiring
LDTs to meet the same munerical emission standards as LDVs; setting the LDT sdandards to
reguire use of the same emission control technology as the LDV stundwrds; or seiting different
standards based on vehicle use,

Another consideration is whether the same emission standards should be applied o
similar vehicles regardless of what fuel is utilized. Here, the primary fuel options for
conventional vehicles are gasoling and diese] fucl. The pollutants of most interest with regard to
applying the seme standards to gasoline and diesel vehicles are NOx and PM exhaust emissions.
Both diesel und gasoline vehicles appear o be capable of meeting the range of posstble Tier 2
NMHC and CO emission standards, so the issue of equivalent standards does not arise with
respect to these pollutants,

Suliur in gasoline affects emissions of HC, CO and NOx by inhibiting the performance of
the catalyst. Recent information from test programs perfornied by the Coordinating Rescarch
Council (CRC) and the auto industry suggesis that not only do LEV and Tier | vehicles exhibit
decreased emissions perfornynce due to fuet sulfur, but the more advanced the weehoology, the
more sensitive (0n @ percentage basis) the catalysts are to sulfur. The studies indicae thut
increasing suifur content could more than double NOX emissions and have a less severe, though
noticeable, cffeer on HC emissions. EPA addressed this issue in a recently released Steff Paper
en Gasaline Sulfur Ivsues (May 198 EPA plans to consider issues related to subfur levels in
gasoline, including geographic applicability and costs of controls, as part of the Tier 2
rulemaking.
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IL. INTRODUCTION

In drafting the Clean Air Act, as amended in 1990, Congress envisioned that it may be
necessary to require additional emission reductions from new passenger vehicles in the beginning
of the 21st Century to provide needed protection of public health, Scction 202 (i) of the CAA
outlines a process for assessing whether more stringent exhaust emission reductions from light-
duty vehicles and light-duty trucks should be required. Congress required the Environmental
Protection Agency to report the results of this assessment to Congress. Congress ideatified
specific standards' that EPA must consider in making this assessment, but stated that the study
should also consider other possible standards. These standards, referred to as the “Tier 2
standards™ in this study, would be more stringent than the standards required for LIDVs and LLDTs
in the CAA beginning in model year 1994%, but could not be implemented prior to the 2004
maodel year.

Specifically, Congress mandated that this study examine®:

1) the need for further reductions in emissions in order to attain or maintain the National
Ambient Alr Quality Standards, taking into consideration the waiver provisions of section
209(b),

2) the availability of technology (including the costs thercof) in the case of light-duty
vehicles and light-duty trucks with a loaded vehicle weight of 3750 Ibs or less, for
mecting more stringent emission standards than those provided in subsections (g) and (h)
for model years commencing not earlier than after January 1, 2003, and not later than
mode] year 2006, including the lead time and safety and energy impacts of meeting more
stringent emission standards; and

' Clean Air Act; Section 202 (i); Table 3: Pending Emission Standards for Gasoline and Diesel Fueled
Light-duty Vehicles and Light-duty Trucks 3,750 lbs LVW or Less.

Pollutant Emission Level in
grams per mile (g/m3i)

NMHC e .125 gfmi
NOXo i e s 0.2 gimi

* Section 202 {g) and (h).
* Section 202 (i), Congress specified that, "The Administrator, with the participation of the Office of

Technology Assessment, shall...” However, the 104th Congress voted ta cease funding the Office of Technology
Assessment after September 30, 1993, prior to the Apgency developing plans for the Tier 2 study.
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k) the need for, and cost effectiveness of, obtaining further reductions in cissions from
such light-duty vebicles and tight-duty trucks, taking inte consideration alternative means
of attaining or maintaining the national primary ambient air quality standards pursuant o
stake impleentation plans and other requirement of this Act, including their feasibility
and cost effectiveness,

As the first deaft of this study was being completed, an historic agreoment between
sutomakers and the states, coordinated by EPA, established g voluntary NMational Low Emission
Vehicle program. This program requires that vehicles, sold in medel year 1999 10 the Northeast
and sold nationwide in model year 2001, meet more stringent eoission standards than current
federal Tier | standards. The National LEV program also harmionizes, to the greatest practical
extent, federal requirements with the more stringent exhaust emisston standards established by
the state of Califoraia.’ This program was prompied by the established air quality need in the
norticastern United States w assist states in meeting the National Ambient Anr Quality
Standards. The National LEV program provides an additional feasibility and cost effectiveness
baseline for more stringent exhaust emission standards in the future compared (6 that identified
by Congress for the Tier 2 standards,

i conducting this study, EPA ensured that issues relevant to the study were explored
using a public process, The Agency published a Staff White Paper (See 62 FR 18346; Apri} 15,
U7 and conducted a public workshop on April 23, 1997, In addition, the Agency participated
in numerous meetings with states, environmnental organizations and industry representatives,

As required by Congress, this study was released to the public for comment an April 23,
tOUR, Afier providing 45 days for public comment, EPA suminarized the comments received
{sce Appendices E and F), modificd the draft study as necessary, and created this final report for
submission 1o Coagress. :

Bused on the conclusions of this study, EPA now plans o determine, by rule, whether: 1)
there s a need for further emission reductions,; 2) the 1echnology for meeting more stringent
coissions standards will be available; and, 3) further reductions in emissions from Hight-dusy
vehicles and cortatn Hght-doty trucks will be needed and cost effective, taking into consideration
other alternatives. I EPA determines that these conditions exist, then EPA shall promudgate
cmission standards for such vehicles.

T Colifornis has the suthority under section 209k of the CAA to estahlizh state specific vehicle and
engine cmissiuns gud wosting pragrams,


http:pUf;.iu.mt

A

HE.  ASSESSING THE AIR QUALITY NEED

The goal of this chapter is to assess the air quality need for additional control of motor
vehicle emissions that hinder arcas of the country from attaining and/or maintaining National
Ambient Air Quality Standards, in particular those for ozone. particulate matter and carbon
monoxide.® To understand the impact of these polflutants, und ozone precursors, this chapler
oullines their threat to public health and welfare and the manner in which they are formed and
transported 10 air. In assessing air quality need, EPA examined projections of future areas of
NAAQS vonattsinment, as well as projections of areas necding o closely monitor maintenance
plans it the future. This chapter then assesses the contribution of lighi-duty vehicles (LDVs) and
light-duty trucks (LT} 1o the overall inventory for each pollutant and bricfly explaing other
benefits of LDV and LT emission controls. Finally. this chapter reviews future projections of
air quality given afl known and projocted control strategics in the time frame contemplated for
potential Tier 2 controls. BEvidence that additional motor vehicle controls shoudd be considered
would include the fact that motor vehicles substantially contribute 1o total emission inventories in
nonattainment arcas and in areas which affect nonattainment through transport, a8 well a8 areas
that may have difficully maintaining their atainment status,

The available data indicate that in the time frame contemplated for Tier 2 standards there
will be an air quality need for emission reductions to aid in meeting the NAAQS for both ozone
and PM. EPA is continuing to evidaate the air quality need for further CO emission reductions
in the context of the requircment to evaluate cold CO emission reductions as discussed bater in
this chapier. The availuble evidence also indicates that motor vehicle enussions will remuin a
significant contributor (¢ air pelivtion in a significant number of arcas of the country.

A Health and Welfare Effects of Qrone

Ground-level ozonc is the prime ingredient of smog, the pollution that blankets many
arcas during the summer” Short-term exposures (1-3 hours) to high ambient ozone
concentrations have been linked 1o increased hospital admissiens and emergency room visits for
respiratory problems, Repeated exposures to ozone can exacerbatc symptoms wud the frequency
of episodes for people with respirntory discases such as asthma, Other health effects auributed o
short term exposares include significant decreases in lung function and increased respiratory
symptoms such as chest pain and cough. These effects are generally associated with moderate or
heavy exercise or exertion. Those most at risk include children who are uctive ontdoors during
the summer, owldoor workers, and people with pre-existing respiratory diseases like asthina. In

*The Tier 2 stundurds would have ro direct impact on the NAAGS for suliue dloxide. Hawever, pasuline
suifnr cantrols to eaahle ighter Tier 2 standacds, as discussed in Chapter VI, wonld reduce ambient levels of suifur
digyide, .

® Orone also occars astnrally in the siratosphers and provides # proteciive fayer digh sbove the surth,

g
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addition, long-term exposures o ozone may cause irreversible changes in the lungs which can
fead 1o chronie aging of the lungs or chronic respiratory disease,

Ambient ozone also affects crop yield, forest growth, and the durability of materials,
Because ground-level ozone interleres with the ability of a plant to produce and store food, plants
become more susceptible 1o disease, insect aitack, harsh weather and other environmental
stresses. Ozone chemically attacks elastomers (natural rubber and centain synthetic polymers),
texiile fibers and dyes, and, to a tesser exient, paints. For example, clastomers become brittle
and crack, and dyes fade afier exposure to ozone.

Ozone ix not emitted directly into the atmosphere, but is formed by & reaction of VOC
and NOx i the presence of heat and sunlight. Ground-level ozone forms readily in the lower
atmosphere, usually during bot sumer weather, VOGs are eanitied from a variety of sources,
including motor vehicles, chemical plants. refineries, factories, consumer and commercial
products, and other industrial soarces. VOCs are also amitted by natural sources such as
vegetation, NOx is emitied Trom motor vehicles, power plants and other source of combustion.
Changing weather patterns coniribute to yearly differences in ozone concentrations and
differences from city to city. Ozone can also be transported into an area {rom poilution sources
found hundreds of miles upwind.

VOC emissions are not only important {or their contribution to mnbicnt ozone, Some
fraction af the VOCs emitted from motor vehicle are toxic compounds, Al elevaied .
concentrations avd exposures, hurnan health effects from air toxics can vange from respirtory
cftects to cancer, Oiher health impacts include neurological, developmental and reproduoctive
cffects,

NOx emissions produce o wide variety of health and welfare effccts. Nitrogen dioxide
can frritgte the lungs and lower resistance to respiratory infection (such oy influenza). NOx
CIMSSIONS are an important presursor 1o acid rain and may sffect bath terrestrial and aquatic
ceosystems, Atmospheric deposition of nitrogen leads o excess nutrient enrichment prablems
{"cutrophication”} in the Chesapeake Bay and several other nationally important estuaries along
the Bast and Gulf Coasts, Entrophication can produce multiple adverse effects on water quality
and the agualic environment, inchiding increased nuisance and loxic algad blooms, cxcessive
phvtoplankion growth, low or no dissolved oxygen in bottom waters, and reduced sunlight
causing losses 19 submerged aguatic vegetation critical for healthy estuarine ecovystems.
Nitrogen dioxide and airborne nitraic also contribute to pollutant haze, which bmpairs visibility
and can reduce tesidential property values and revenues from tourism,

B. Role of YOC and NOx Emissions in Producing Atmospheric Ozone
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The production of ozone from VOC and NOx emissions’ involves a complex set of
chemical reactions, and different mixtures of VOCs and NOX can result in different ozone levels.
For example, large amounts of VOC and small amounts of NOx muke ozone rapidly, hut ozone
production is quickly limited by removal of the NOx. VOC reductions under these
circumstances show little effect on ozone while NOx reductions reduce ozene. (This condition is
referred to as NOx hmited.)

Large amounis of NOx and small amounts of YOU result in the formation of inorganic
nitrates, but Bitde azene. In these cases, reduction of VOO emissions reduces ozone, bt the
reduciion of NOx ensissions can sctually increase ozone. {Thix condition is referved 1o as VOU
Himited.] The highest levels of ozone are produced when both VOC and NOx cmissions are
present in significant quantitics.

The formation of ozone 1s further complicated by biogenic {natoral) emissions,
meteorology and transport of ozone and ozone precursors. The contribution of YOO cmissions
from biogenic sources (o focal ambient ozone concentrations can be significant and often
proaduces conditions which are NOx Himited. Many of the above chemical reactions are sensitive
to temperature. When ambient temmperatures remain high for several days and the air is relatively
stagnam, ozone and 1S pregursors can actually build up and produce more ozene than typically
would oceur on o single high temperatare day. When air is moving, ozone and its precursors can
be transported downwind and contribute to elevated ozone levels outside of the area where the
NOx is emitted,

This study focuses on the response of ambient ozone to the reduction in cither YOU or
NOx emissions, or both, In general, specific Tocal areas are often deseribed as being VOC or
NOx limited, Rural areas sre almost always NOx limited, due o the relatively large amounts of
biogenic (from plants and trees) VOO emissions there. Urbanized areas can be gither VOC or
NOx-limtied, or & mixture of the two (uoderate sensitivity to cither pollutant, vorsus strong
sensitivity (o one and hitle sensitivigy to the other). In projecting Ruture attalnment of the revised
grone NAAQS, EPA found that significant reductions in both VOU and NOx emissions would
he pecessary.

€. Current Complinnce with the Ozone NAAQS

As of October, 1997, EPA classified 59 ozone nonattainmicnt arcas with respect 1o the 1-
hour ozone standard, encompassing all or pant of 249 countics. The population of these 59 areas,
based on the 1990 Lensay, is approximately 102 million, or 40 percent of the total ULS,
populution. These arcas are Jocated in the 37 easternmost states, Arizona, New Mexico, snd
California,

7 CO also participates in the production of ozone, moch 1ike 4 slowly reacting YOO,
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In July 1997, EPA cstablished a new B-hour ozone NAAQK to better protect against
longer exposure periods at Jower concentrations than the current Whour standard, The 1-hour
NAAQS is still applicable in cortain areas during the transition o the cight-hour standard (62 FR
IRES6, July 17, [997). EPA revicwed ambicnt ozone monitoring data for the penod 1993
through 1993 1o determine which counties violated either the §-hour or 8-hour NAAQS for ozone
during this tirme period *® Eighty-four countics violated the I-hour NAAQS during this 3-year
period, while 248 counties violated the 8-hour NAAQS. The 84 counties had a 1990 population
of 47 miilion, while the 248 counties had a 1990 population of 83 million. EPA is reviewing
mewe recent wr quality data for 1996 and 1997, A prelinunary assessment of 1994 through 1996
azone monitoring data reveals only marginal changes in the number of countics experiencing a
nonatiainment problem with the 8-hour NAAQS, and essentially no change in the population
levels impacted by nonatiainment.

U.S Population {1990 Census) Living in Areas
Violating the Ozone NAAQS in 1993-1998
{Millions)

36

CiAitainment Aroas

#Violating 1-Hour and 8-
Hour Dzons NAADS
@ Viciating Only 8-MHour

Orone NAAGSE

. Future Ambicnt Ozone Levels

The analysis of future ozone attainment provides a busis for assessment of the need for
additional emission reductions to achicve attainment and assure maintenance of the NAAQS.
EPA recently perfornued two projections of future ozone attainment status in the years 2007 o
2000, The first was pat of BPA’s 1997 ozonc NAAQS rulemaking.

* Tais use of the term "sonaiainment” in reference o a specific aren 15 ot meant as an official designetion
ur fature dotermination oy i the aiainment status of the arsa.

® 1.5, Enviranmental Pratection Ageacy, Finding of Significant Contribution and Rulomaking for Certain

States i the Ozone Teanspott Assessment Group Region for Purposes of Redating Regional Teansport of Ozonp;
Praposed Rule, 62 FR 60318 iNovember 7. 19973 ("OTAQG SIP Call NPRM™L
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The secand was conducted for the EPA's recent notice of proposed rulemaking regarding
requirceients for State Implomentation Plans for 37 castermmost states. Through a two-vear
effort known as the Qzone Transpont Assessment Group {OTAG), EPA worked n partnership
with state and local government agencies in the 37 casternmost states, indusiry and academia to
address ozone transport. The work resulied in a proposed role to reduce the regional franspost of
ozouc {OTAG SIP Call NPRM)L The ozone projections supporting the OTAG SIP Call NPRM
used more advanced regional ozone madeling tools than those made io support of the revised
ozone NAAQS. However, the ozone NAADS anglysis covered the entire nation, while the
OTAG S1P Call NPRM only addressed ozone levels in the gasters UK. Therefore, both are
discussed below. In developing a projection of future ozone nonattainment {or the purpose of
thix siudy, EPA combined the projections from the OTAG S1P Call NPRM for the 37-state
OTAG region with the projections from the Regulatory Iimpact Analysis (RIA} for the revised
ozone NAAQRS for the remaining T states in the continentat United States.

As part of the RIA for the revised ozone NAAQS, EPA projected future ambicent ozene
levels in 2010 using a Regional Oxidant Model (ROM) extrapolation methodelogy. One of the
scenarios evaluated was a 2000 baseline, which included emission controls which have already
been implemented or mandated by the Clean Air Act, regional NOx enussion coniral in the
eastern U.S. estimated to be associated with the then upcoming OTAG S1P Call KPRM, plus the
National Low Emission Vehicle program. This set of emission control strategies gencrally
represents all of the emissions reductions which may be expected from micasures currently
adopted or planned by the states.

EPA used ROM air quality modeling. historical ozone sir quality monitoring data and
emission inventory estimates to project bascling 2010 ozone levels {or counties in the 48
contiguous states. For the purpose of this study, the standard and consolidated metropolitan
statistical arcas (MSAx and CMSAS) contuining these countios were identified, Nine arcas with a
1990 popuiation of approxinately 49 million people were projected 1o be in nonattaimment of the
1-hour ozone standard, 32 million people otside of California, Nincicon areas {with
approxiately 79 million people as of 199} were projecied (o be in nonattainment with the 8-
hour ozone NAAQS, St nullion people outside of Califorma. The 51 milion people hving in the
projected nopattainment areas owtside of California represent more thas o fifth of the US.
population in 1990.'°

The Tier 2 standards would primarily affect ozone sutside of California due to the
applicability of Califoraia’s traditionally more stringent motor vehicle standards 1o vehicles sold
in California. However, the Tier 2 standards would also indirectly, but significantly improve
prone levels within Culifornia, This indireet benefit is due to the migration of non-California
vehicles into California when people move 1nto that state, Tt is also duc (o the temporary
busingss and leisure travel of non-Californians into California. The California Air Resources

? Pupubitions in 1994 are presented i this siudy because of their ready avaitibitity and aceurugy,
Popuiaiions ia feture NAAQS nenattaisment and muintenance areas will generally be much higher.
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Board (ARB) recognized this bonefit in the context of the NLEY program, The California ARB
used the benedits of the NLEV program to compensale {or emission mersases associstod with a
defay in the implementation schedule for zero-emission vehicles,

Onge an area attains 8 NAAQS, the CAA requires that it establish a plan for maintaining
this attainment. Otherwise, future economic and population growth ¢an increase emissions to the
point where the area again violatcs the NAAQS. To estimate the number of areas that need to be
concerned about ozone NAAQS compliance in the [wure, EPA (for the Tier 2 study) also
identificd metropolitan arcas containing counties that were projecied to be below the 8-hour
ozone NAAQS, but with a relatively smali margin of safety (i.e.. 15%). VOO and NOx emission
reductions assouiated with the Tier 2 standards would assist these arens in maintaining their
compliance,

In the ozone NAAQS RIA, EPA also projecied that available local VOU and NOx
controls {at a cost of up 1o $10,000 per ton of VOC or NOx in 1990 dollars) could bring only two
of theso 19 wreas into aftainment with the new 8-hour NAAQS, Seventeen (173 of the 19 arcus
remained oul of attainment after all available local controls. Overall, the available local controls
1 the 19 areas only achieved 38% and 23% of the necessary VOU and NOX emission reductions
required. Cloarly, these areas would need additional ermssion reductions in order to achieve the
new ozone NAAQS. As mentioned above, both the OTAG SIP Call and National LEV programs
were includid in the baseling projections. Therelore, only miotor vehicle controls beyondd those
provided by Tier 1 and Nanonal LEV would qualily as additional control.

in the OTAG SIP Call NPRM, EPA proposed that 22 states and the District of Columbia
he requircd to submit revised $1Ps demonstrating reductions in NOx emissions in order to reduce
the transport of ozone into ozone nonattainment arcas. EPA relied upon the ambient ozone
modeling conducted during the OTAG process in developing the proposed emission reductions,
OTAG evaluated @ wide variety of VOC and NOx emission conurols {or stationary, arga and
mobile sources over a two yeuar period. EPA reviewed OTAG ozone modeling which included
utility NOx enussion reductions most clesely resembling those betng proposed, and controls for
other sources {stattonary, areas and mobile) required by the CAA or which had already heen
implemented. This modeding, like that conducted during the ozone NAAQS revisions process,
also assumed the implementation of a National LEV program. Complate datails of the modeling
process can be found o the OTAG SIP Call NPRM and associated documeats, A list of the
spectfic eminsion control strategios assumed i this modeling is prosented in Appendix A, Fumure
Ozone Nonattaimnent Projections,

For the purpose of the Tier 2 study, EPA reviewed the results of the OTAG SIP Call
NPRM analyses andd found that 8 arcas with a population of approximately 41 million people
were projected 10 be in nonattainmoent of the T-hour ozone standard. Fifteen arcas (with
approximaiely 63 million people) were projected 1o be in nonattaimunent with the 8-howr ozone
NAAQS.
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Combining the OTAG SIP Call NPRM projections for the OTAG region with those of
the ozone NAAQS RIA for the remainder of the country, EPA developed the following
prajections of ozone nonattainment and maintenance areas in 2007 (OTAG region) and 2010
{remaining 1 states). The metropolitan areas projected to be in nonatiainment are presented in
Appenidix A.

Table 3.1 206772010 Ozone Nonattainment with CAA Coatrels, OTAG SIP Call, & NLEV

OTAG Nun-€A, Now- | Cabifarey {3016}
Region OTAG {101
£2007
Yiolating -Hasr NAAQS
Number of Areas g tH 4
1593 Population {millions} 41 g ig
Vigiating 8- Hewr NAAQS
Number of Areas i3 1 6
1990 Population {milbons) 63 2 28
Maintenance of the B-Hour NAAQS {within 15% of NAAQS)
Number of Arcas 83 I 7
1940 Popalatios (millions) 118 H 4

For the purposes of this study, EPA also identified the Standard Metropolitan Statistics]
Arcas (SMSA) and CMSAs containing countics which were projected to be below the &-hour
orzone NAAQS, but within 15% of the NAAQS. EPA found 103 areas (96 non-California areas)
10 have projected ozone levels withio 15% of the NAAQS, with a 1990 population of 136 mallion
€129 million outside of California). As alrcady stated, additional emission redactions would
certatnly assist such arcas to maintain thelr aitainment status and may actually be required, given
nwicorplogicnl variabilily and encertaintios in emisston and ozone modeling.

These projections of future ozone nonattainment provide evidence for the need for
additiomal YOC and NOx emission reductions beyond those considered in these studies. The
CAA provides states flexibility in selecting local emission control strategics to achicve the
NAAQS. EPA has augmented these local conwols with cost effective national programs, sotme
mandated by the CAA and others using ERPA'S discretionary authority under the CAA. The
above analyses indicate that both lecal and national nacasures appear 1o be necessary for the
nation o achicve the ozone NAAQS. Tier 2 stundards for LDVs and LDTs appeartobea
reasonable national control option {or consideration. Because the above ozone projections of
future nonattatnment already assumed and incorporated the permanent implementation of the
National LEV program, the focus for motor vehicle control programs should be on VOU and
NUx einission controls beyond the National LEV standards.
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E. Contriboetion of LDV/LDT Ensissinny te Total VOC and NOx Inventories

Since motor vehicles and thelr fuels were first regulated 25 to 30 years ago, their relative
contribution 10 ozone nonatiainment probloms has diminished, in spite of explosive growth in the
amount of travel. The relative cost of adopting further motor vehicle controls compared to other
reduction strategies depends in part on their future contribation to VOO and NOX cmissions in
ozone nonattainment arcas and arcus contributing to ozone nonatiainment through pollutant
iransport. Auto industry comments received by BPA after publication of a preliminary white
paper on Tier 2 standards issues indicated that an updated assessment should be made of the
importance of LDVs and LDTs o the ozone nonattainment problem. Specifically, commenters
suggested that new information about the durability of emission ¢ontrol systems would alter the
projections of nonattainment made in the studics mentioned previously, perhaps to the extent that
1o wdditional measures would be needed. In developing the study, EPA analyzed new mobile
source modeling data associated with a number of tactors,

Emissions from motor vehicles are usually estimated by combining estimates of
ginissions per mile (commonly called emission fuctors) with local estimates of vehicle miles
traveled. EPA developed a series of models to project in-use ersission factors from oneroad
motor vehicles, EPA is currently revising the MOBILES model, MOBILEG will be issued in
1939,

While the analytical efforis involved in developing MOBILEG are stil] underway, EPA
performed preliminary assessiments of four key factors which could affect the need for Tier 2
standards.''  These factors are:

i3 In-use emission deterioration mies for Ther 1 vehiddes, LEV:, and late model Tier
{} vchicles;

23 The effect of "off«cycle” driving patterns and conditions on LDV and LDT
cmissions, as well as the effect of off-cycle emission standards on ticse
envissions;’?

3 The effect of fuel sulfur on emissions from low emitting vehicles, such as CA
LEVs and NLEVS; and

W MOBILES is being developed throngh 2 exteasive and open process which is continving i paralled
with the Tier 2 stumiurds process, The changes (0 MOBILESb descebed herein should rot be construed as pre-
judging the outcome of the MOBILES development process, but simeply represent EPA s current best esthnaie of
wrme of the factors which are most relevant to the evaluation of the Tier 2 LINWVLET standards.

" "Dif-cycle” emissions are those which cccur during driving conditions 5ot included in EPA’s hisiorical
certifieation driving cycle, the LA-4 cycle. The specific off-cyele driving conditions addressed here ure aggressive
driving {(high speeds and high accelerations) and driving with ine air conditioner on,

s
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4y The characterization of the LDT fleet {ie., relative LDV and LI sales, and LDT
registrations and annual mileage versus age)

Regarding the first facior, recent testing of in-use vehicles produced since the late 1980s
shows much lower deterioration rates than were projected in 1993, As most of the in-use
emisstons from LDV and LDTs projeciod by MOBILES were due to deterioration in emission
control after a vehicle was first sold, reducing this deterioration decreases projected in-use
emissions dramatically.

In contrast, updated estimates of the other three {actors all t1end to increase in-use
emission projeciions, Emissions during driving conditions not represented in EPA's certifieation
deiving cycle tend o be higher than those included in the test, since prior o implemeantation of
the Supplemental FTP there is fittle incentive for manufacturers 1o reduce these "off-cycic”
eniissions. Higher levels of (uel sulfur have been shown to increase emissions by reducing
catalyst efficiency. In-use emissions increase whenever vehicles aperate on fuel containing more
sulfur than certification fuel, Morenver, vebicles with very low cnissions, such as LEVs, now
appear to be much more sensitive o sulfur than Tier § vehicles, Finally, LDTs tend to omit more
than LDVs as their cimission standurds bave waditionally been numerically higher, The recent
drgmatic trend toward the purchase of LIYTs {e.g., sport utility vehicles) over LDVs was not
predicted in MOBILESD. Increasing the fraction of in-use driving represented by LTS invreases
flect-wide emission projectinns.

Overail, the four changes 1 MOBILESD increase projected in-use ernissions from LDVs
and LDTs {relative to MORILESD) in areas with enhanced Tnspection and Maintenance (I/M)
programs. CO and NOx crmssions also incrense 1n arcas without I/M. However, NMHC
emission projections decrease in arcas without UM, A more detailed discussion of tis analysis
and the modilications made to MOBILESD can be found in Appendiv A.

EPA uscd the modificd MOBILESD maodel described above te estimate the contribution
of LDV and LDT emissions in four urban ozone nonattamment arcas. The four arcas wore: Now
York City, Chicage, Atlania, and Charlotte, The first three arcas represent the three greaiest
ozone air quality chalienges in the castern ULS. according to the OTAG ozone madeling.
Charlotte represents & smaller, bot growmg arca with g growing ozong problen.

The LDV/LDT and total motor vehicle contributions (o total VOU and NOx emissions in
the four ozone areas are shows in the figures below, Light-duty vehicles and tucks contribute
14-20% of total VOC emissions and 22-32% of total NOx emissions based on the modificd
MOBILESH model. All of these percentage contributtons are higher than would have been
predicted using MORBILESD.
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Given that the modified MOBILESD model projects higher emissions than MOBILESS,
the number of ozone nonattainment arcas projested 1o exist in 2007 should be a1 Jeast as high as
was deseribed above. Thas, the new MOBILES model s unlikely to climinate the need for
further VOO and NOx emission reductions o order for all arcas (o attain the ozome NAAQS.

The contribution of LDVs and LDTs to emission inventorics in ozone nonattainment arcas is also
sulticionily targe to be considered a reasonable target for further emission control.

¥, Health and Welfare Effects of Particulate Matter

Particulate matter is the general term for the mixture of solid particles and liguid droplets
found in the air. Particolate matter includes dust, dir, soot, stnoke, and liguid droplets thin are
direetly enitied into ithe air from natural and manmade sources, such as windblown dust, motor
vehicles, construction sites, factories, and fires, Particles are also formed in the atroosphere by
condensation or the transformation of emitied gases such as sulfur dioxide, nitrogen oxides, and
volatite organic compounds.

Scientific studies suggest a likely causal role of ambient particulate matter in contributing
to a series of health effects. The key health offects culegories associated with particulaie matier
mclude premature mortality, aggravation of respirsiory and cardiovascular diseage {as indicated
hy increased hospital admissions and ermergency room visits, school absences, work loss days,
and restricted activity days), changes in Jung function and increased respiratory symptoms,
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changes o lung Ussues and structure, and altered respiratory defense mechanisms. PM also
causcs dmmage to materials and soiling. It s 2 major cause of substantial visibility impuirment in
many parts of the US.

Maotor vehicle particle cimissions and the particles formed by the wansformation of motor
vehicle gaseous emissions end ¢ be in the fine particle range. Fine particles (those less than 2.3
micrometers in diameter) are of health congern because they easily reach the deepest recesses of
the fungs. Scientific stadics have linked fine particles (alone or in combination with other air
pollutunts), with a series of significant health problems, including prematurs death; respiratory
related hospital admissions and emergency room visits; aggravated asthma; acule respiratory
symptoms, including aggravated coughing and difficult or paiaful breathing: chvonic bronchits:
and decreased tung function that can be expernienced as shoriness of breath,

G. Current and Future Nonattainment Status

The first NAAQS for particulate matter regulated total suspended particudaie in the
atorosphore, In 1987, BPA replaced that standard with pae for inhalable PM (FM, - paiticles
fess than ten microns 1n 8i20), because the smaller particles, due (o heir ability 1o reuch the lower
repions of the respiratory truct, are more likely responsible for the adverse health effects. The
major source of PM,, is fugitive emissions from agricultural tilling, construction, fires, and
unpuved rosds, Some revisions to the PM,, standards were made in 1997, EPA has akso
recently added new fine particle standards (PM, ). Most of the particulaie due to motor vehicles
falls in the fine particle category. These standards have both an annval and a daily componeat.
The anpual component s set to protect against long-tern: exposures, while the daily component
profects against more extreme short-ternt events.,

EPA recently projected ambient PMy levels and the number of US. countics expecied (o
be in violation of the revised PM,, NAAQS in 2010.7 Forty-five CMSAs. SMSAs and
countics"® were projected to be in nonattminment of the original PM,, standards in 2010; Eleven
CMSAs, SMSAs and countics were projecied 1o be tn nonattainment of the revised PM,,
standards. Using the same methodology, 102 CMSAs, SMSAs and couniies were projected (o
violate the new PM, ; NAAQS. Morc information about this analysis may be found in Appendix
A,

It should be noted that an error was made in the figure in the Draft Tier 2 Study which
indicated the number of areas that would be in nonattainment of the PM standurds ("Countics

¥ Regulatory Impact Analyses for the Particulute Mutter und Ozose Natiomt) Ambdient Al Quality
Standards and Proposed Regional Haze Rule, Innovative Strategies and Economics Group, Uffiee of Al Quality
Planning und Swndards, U.S. Environmentst Protection Ageney, Research Triangle Purk, N.C., July 14, 1997,

“ Current definitions of PM |, nosstiainment countics were used. These definitions sometimes include the
enlire CMEA or SMSA and sometimes include anty 3 county,
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Projected to violate NAADS for PM in 20103, page 23}, That figure showed 147 areas violating
the new NAAQS for PM, .. This error resulted from a double-counting of 45 of the counties
which are also projected o be t violation of the PM,, standard. The rorrect number is 102
counties, as shown in Table 3.2,

Table 3.2 Projected 2010 PMIIYPMES Nonatisinmeni

22-Stute Mon-CA, Non- California
OTAG OTAG
Region *
Violating Origisal PMIONAAQS
Number f Areas & 25 12
1994 Populotion {millions) 8 3 T
Violating Revised PM1G NAAGS
Number of Areas i 3 &
1944 Popunlation {millions) 4 1 bt
Violuting New PM2.5 NAAQS
Number of Arcas X9 3 i
194G Populativn (millions) 34 8 i3

¥ Plus ME, VT, NH, and Tuture szone nanaitainment sreas is TX and AZ

Based or the 1990 census, about 1} reillion people lived in the 11 counties projected to
be in nonattainment of the revised PM,, NAAQS, with shout half living in the 22-stare OTAG
region {plus arcas with future ozone problems} and about hali ving s California. Ambient PM
reductions from more stringent motor vehicle standards would primarily affect arcas outside of
California, because Cultfornia has ity own motor vehicle emission control program. Califoeraia
arcas would alsc benefit, however, through the temporary travel and permanent migration of cut-
stale vehicles mte California. O the nonattainment counties outside of Califorma, two are
within urban areas (Dallas, Philadelphia). These urban areas contain the vast majority of the
non-California, nonattainment population.

In 1990, about 55 million people lived in the 102 counties projected to be in
nonatiainment with the new PM, ( NAAQS, with about 60% living in the 22-state OTAG region
{plus arcas with future ozone problems) and about 28% fiving in California.

Overall, o significant number of arcas are projected 10 exceed the PM,, NAAQS in 2010
with cxisting emission controls, indicating that farther particulite emission reductions appear 1o
be necded. Tier 2 particulate standards would reduce ambient levels of PM, ¢, as well s PM, (or
at Jeast prevent increases), since the majority of particalate emissiens from baoth gasoling and
digsel powered vehicles are smialler than 2.5 micrometers in diameter. As mentioned above, the
number of counties projecied to violate the new PM, ; NAAQS is much larger thar that for the
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revised PM,, standards, Thus, Tier 2 particuluie standards intended to assist attainment of the
PM,, NAAQS could also benefit areas with clevated PM,  levels.

EH. Particulate Emissions from Light-Duty Vehicles and Trucks
I Idrect Tallpipe Emissions

Congress set Tier 1 PM emission standasds for LDVs and LDTs in the 1990 amendments
to the CAA, These standards are §,10-0.12 g/mi at 100,000 miles. Tier 1 and LEV gasoling
LDVx and LDTs emit well below these Tier T PM standards {less than 0,010 g/mi). Diescl
vehicies mect the standards, but with very litle compliance margin,

EPA prajects that PM emissions from Tier 1 and LEV LDVs and LDTs average 0.01
g/mi a1 20 mph and 0.02-0.03 g/m1 a1 35 mph (from PARTS model). [n contrast, diesel vehicles
are projected o emit L10-0L 11 g/mi PM. Thas, diese] PM cinissions are 3.5-10 times higher
than those from gasoling vehicles. The greater PM emission level of light-duty diesels currently
has a Junied bapact on ambient PM levels. doe o the sinall number of light-duty diesels being
sold. However, diesel engines ars becoming @ more popular option for larger LDTs and lighter
HDVs, particularty pick-ups and sport utility vehicles. PM emissions from the light-duty fleet
could increase dramatically if diesel sales increased withoul a change in the Tier | diesel PM
standavd,

‘The Tollowing chart shows the relative contribution of vehicles versus other fine particle
emission sources (excluding fugitive dust emissions).
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Secondary Formation of PM from Gaseous Enmissions

In addition to their divect wilpipe PM emissions, gascous emissions from LDVs and
LTS can also affect ambient PM levels. In particular, gaseous emissions of SOx, NOx and
VOC fonm serosols in the atmosphere through chemical transformation. These acrosols exist as
PM in the atimosphere.

The great majority of sulfur that enters the gasoline engine via the fuel is emitted inthe
form of sulfur dioxide, A small fraction (1-2%) of the sulfur is emited directly as sulfuric acid,
Suifur dinxide reacts in the atmosphere o produce sulfur trioxide, which quickly combings with
water o form sulfuric acid, Sulfuric acid exists as a particuluie matier in the atmosphore, duc o
is low vapor pressure. Sulfurie ackl can subsequently react with ammonia o form ammonium
bi-sullate and anumonium sullate, both of which also exist as PM in the stnosphere,

Most NOx emitted canverts (o gascous nitric acid in the atmosphere. Nitric acid can react
with anumonia 1o form anunonium nitrate, which becomes PM in the atmosphiere, However,
ammonia reacts preferentially with sulfuric acid over nitric actd. As therg is generally an excess
of sulfuric acid in the aimosphere relative to ammonia, the presence of sulfuric acid suppresses
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the formation of anmmoniutm nitrate and therefore the contribution of NOx cmissions 1o fine
ambient PM. Implementation of control programs required by the CAA is leading to significant
reductions in sulfur dioxide emissions. which will reduce ambient levels of sulfuric acid.
Therefore, the conversion of NOx to nivate PM could increase,

Organic acrosol can be formed in the atmeosphere {rom gaseous VOC emissions. The
reactions that form secondary organtc aerosol are generally more complex than those forming
sulfates and niteates. primarily because of the great variety of specific organic molecules
comprising VOCs." Cyclic-olefins and aromatics produce the most secondary orgasic acrosol
per mass of VOC. Conilerous trees are the primary souree of eyelic-olefing (pinene and
terpinene), while gasoline-focled vehicles are a primary source of ambient aromatics,

I Health and Welfare Eifects of Carbon Monoxide

Carbon monoxide (CO)Y is a tasteless, odorless, and colorless gas produced though the
incomplete combustion of carbon-based fuels, CO eniors the Bloodsiream through the lungs and
reduces the delivery of exygen (o the body s organs und tissues. The heulth threat from CO i
most serious for those who suffer from cardiovascular disease, particolarly those with angina or
peripheral vascular discase. Healthy individuals also are affected, but only at higher lovels,
Exposure to clevated CO kevels 15 associated with impairment of visual perception, work
capacity, munual dexicrity, learping ability and performance of complex tasks

i Current and Future Nonattainment Status

Since 1979, the number of areas in the nation violating the NAAQS for CO' has
decrcased by a factor of almost ten, from 48 areas i 1979 (o five arcas in 1995 and 1996, For
the 1997 calendar year through the end of November 1997, only one area of the country had
expericaced an exceedance of the standard,

In addition (o the substantial decrease in the number of areas where the NAAQS is
exceeded, the severity of the excesdances has also decreased signmificantly. From 1974 (o 1996,
the measured atmospheric concentrations of CO during an excecdance decrcased from 20-25
ppm at the beginning of the period to 10-12 ppm at the end of the period. Expressed as a
multiple of the standard, atmospheric concentration of CO during an exceedance was two Lo
almost three times the standard in 1979, By 1996, the CO levels present during an excecdance
decrcased to 10-30% over the 9 ppm standard,

" A more detsited discussion of secondary organic asroso! can be found in Appendix 1.

" The NAAQS for CO as defined in 40 CFR Par 388 10 "9 parts per mittion for an 8-hour average
eenceairation 2ol o be exceaded marg than ance per year”
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Linlike the case with ozone and PM, EPA has not made any recent comprehensive
projections of future ambient CO levels and attainment and maintenance of the CO NRAAQS.
Howcver, sbmilar to the Congressional requirement for this Tier 2 study. section 202(1) of the
CAA requires a separate study of the need for more stringent Cold CO standards, EPA is
currently conducting this study.

2. Contribution of LDVS/LDTs te Carbon Manoxide Emissions

At the national level, motor vehicle exhaust i3 exlimaiod (o contribute more U throe-
fourths of afl CO emissions; In cities, 95 percent of all CO omissions wre produced by
autimobiles, Other sources of CO include indusirial processes within lurge Factories, power
plants, and natural sources such as wild fires.

National Carbon Monoxide Emissions
{million shortions)
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Cdon-Road
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28000 - Yehicles

1990 1993 1996 1888 206¢ 2002 26808 2007 2008 2010

Calendar Year

Exceedences of the CO NAAQS over the past three years tended 1o occur during winter
manths of the year, This may indicate that further reductions 1n emission standards should be
dirceted towurds emissions duning cold weather ("eold TO standards,” which apply at
temperatures of 15 (o 28 degrees Fohrenheit), rather than warn weather (Tier 1 CO standards,
which upply ot temperatures of 68-86 degrees Fohrenheit). However, as many of the CO
nonatianment arcas are in the southern part of the U.S., more stringent "warm weather CO”
standards should not be ruled out at this time,




L Air Toxic Emissians from Molor Vebicles

The Clean Al Act lists 188 harardous air pollutants (HAPs) or air toxics requiring EPA
evalaation and regulation (sce CAA Section 112), The measurable health effects of exposure to
air toxics inciude not enly cancer, but also non-cancer cffects, such as immunological,
newralogical, reproductive, developmentad, and respiratory offcets. Usually cancer incidence 1s
chosen 1o measure the problem since non-carcinogenic end points are much more difficull to
relate 1o specific toxic emissions.

EPA is developing an Integrated Urban Air Toxics Strategy, to be finalized by the end of
1998, The strategy will list certain area source categorics of HAP emissions for later regulation
under section TH2(d) and will reduce the incidence of cancer attributable to exposure to HAPs
emitted by stationary sources by not less than 73 percent. Another goal, per section 202(1) of the
Clean Air Act, is to develop cost-effective standards for motor vehicles and their fuels for at least
benzene and formaldehyde.

Mobile sources contribute signilicamly to only a small subset of the 188 HAPs. In 1993,
EPA published the Motor Vebicle-Related Alr Toxics Study (MVRATS). This study
comprehensively summarized what was known abowt motor vehicle~-related air toxics, focusing
on carcinogenic risk, Only qualitative discussion of non-cancer effects was included due to the
lack of suffictent heabth data to quantify these effects. The primary carcinogens examined were
henzene, formaldehyde, 1 3-butadiene, acetuldehyde snd dicse] particulute matter. Roughly 8-
B% of total YO emissians from gasoline vehicies consist of benzene, formaldehyde, 1,3-
butadiens, or acetaldehyde. In general, emissions of air toxies from gasoline vehicle exhaust are
expected 1o decrease proportionately with reductions in VOC emisstons. The primary diesel-
related nir toxic addressed quantitatively by MVRATS i1s diesel particulale, The consideration of
Tier 2 purticulate emission standards is addressed in more detail in Chapier VE



CHAPTER 1V. ASSESSMENT OF TECHNICAL FEASIBILITY

The purpose of this chapter is to examine the technical feasibility of controlling light-duty
vehicle emissions beyond the level of control provided for by Tier 1 emission standards. This
chapter reviews and describes a variety of technologies capable of reducing emissions from Tier
I levels. This chapter also estimates the emission reductions of selected technologics.
Automotive emission control technology has made remarkable advances in the past several years
and many of the technologies discussed in this chapter are technically feasible.

Some of the technologics discussed in this chapter, such as improvements to basc engine
designs (to reduce engine-out emissions) and advancements in exhaust aftertreatment systems
(improved catalyst designs), are either in production on at [east one or more vehicle models or
are in the final stages of development and will likely be introduced in model year (MY )}1999 or
MY?2000 vehicles. Other technologies, such as fuel cells, are in earlier stages of development
and are potentially feasible by MY2004.

The next question 1o be addressed by this study is how cost effective these technologies
are. The cost-cffectiveness discussion can be found in Chaprer V. Assessment of Cost and Cost
Effectiveness. For illustrative purposes, this chapter will provide a brief discussion of potential
Tier 2 technologies. A more extensive discussion of the various technologies can be found in
Appendix B. Vehicle Technology.

In section 202(i), Table 3, of the CAA, Congress provided specific numerical vatues for
Tier 2 standards for EPA to consider in this study. Congress also instructed EPA to consider
standards that were different (either more or less stringent) than those specificd in the CAA, as
long as such standards were more stringent than the Tier | standards. The emission reductions
associated with the selected emission control technologies discussed in this study will be
comparced with those required to meet the standards shown in Table 3 of the CAA.

The review of vehicle emission control technology begins with a discussion of the
emission performance of technology found on current Tier 1, National LEV, and California Low
Emission Vehicle (LEV) technology vehicles. The first section also reviews the status and
potential of a number of emission control technologies which could be used to get emission
control beyond Tier | standards. The second section describes various technologies that could be
used 10 reduce vehicle emissions below levels currently incorporated in the National LEV and
California LEV programs. The third section provides a bricl overview of the effect fuel sulfur
may have on potential Tier 2 technologics. '
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A, -arrently Feasible Vehicle Emission Control Technology

There have been considerable advances i emission control technology on conventional
vehicles over the past several yeurs, Many of these sdvances ovcred as a result of the standards
incorporated in the California LEV program which ure mose stringent than Tier | levels, Le.,
Transitional Low Emission Vehicle {TLEV), LEV, and Ulirs Low Emission Vehicle (ULEV).
These standards are inchuded in the NLEV program, which will generally require the introduction
of vehicles meeting the LEV standards nationwide s MY2001. In fact, there are alrcady many
yehicles in production, including some federal models, that meet TLEVY and LEV stundards, and
in some cases, UGLEV standards,

Table 4.1 Tier 1, Defaolt Tier 2, and LEY Emission Standards and Certification Levels
for Light Duty Vehicles (LDV)*

880 Mie {pimt HiE 08D Mie {gfon)
NMEC ¢o NOx NMHC HE NOx
Srundard Tier | 8423 34 X #34 4.2 .44
Tier 2%+ - n~ - G128 17 £.20
LEY 8.0735 3.4 8.3 .09 4.2 .30
Cert Levels | Tier 143825 84733 f.83-040 (44524 0.6-3.4 0.04.0.60
LEV CRER 8213 §.06-0.13 3230078 0.2-1.3 4.47-0.26

¥ Burticulaie stmmdurds: Tier 1w LR p/mi (36,080 miles) 404 gl (140,008 milex)
: LEY = 0,08 ghni (100,000 miles)
% Defaubt Tier 2 giandards s Tuble Yofihe CAA

Certification daia in Table 4.1 derives from manufuctarer certifications for 1998 LEV-
cortificd vehicles, As the data show, manufacturers are certifving LLEVs with NMHC cimissions
and NOx emissions at less than one-third the level of the 100,080 mile standards. Centification
to one-half or more of the standurd s more typical. EPA recognizes that this additions! margin
gives manpfacturers the abtlity 1o ensure their LEVs comply with the standards even with in-use
variability and uncertuinty of vehicle performance of the newer LEV vehicles, but it also
demonstrates that the technology 18 feasible to praduce vehicles with crnissions well below Tier |
fovels, 1038 guite clear, given carrest federal and California centification information, that the
technology exists for essentially all conventional vehicles 1o achieve lower emissions than are
required by Tier | standards,”

" This stedy Tocuses on Teasible technology thal can achieve HE and NOx reductions. Even though
technalogy refating specifically to CO reductions is not discussed in deiait, BPA notes that many of ae techaslogies
used 1o reduce HO emissivas also yield CO reductions as well,
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EPA also analyzed various individual technologios Tor their ability to provide further
cmissions reductions, Improvement in emission controls requires reducing emissions levels
coming out of the engine (Menginc-out” emissions) or increasing the efficiency of exhaust
aftertrepiment systems. Typically, manuiacturers ase both approaches when trying o lower
ernission levels. Emission reduction improvements for conventional vehicle technology (ie.,
vehieles cquipped with gasoline-fucled engines) come from four main 1echnological arcas. These
are improvements in base engine design, more precise air-fuel ratio control, betier fuel delivery
and atomization, and continued advances in exhaust aftertreatment, The table below summarizes
technoliogies that can be used to reduce emissions from Tier | vehicles. It is timportant to point
out that the use of all of the following technologies is not required to further reduce emissions.
The choices and combinations of technologies will depend on several factors, such as cost,
current engine-out emission levels, effectiveness of existing emission contrel systems and
tndividual manufacturer preferences. As noted above, with the exception of a fow technologics,
many of these technologics are used on at least a few Tier 1, TLEV, LEV and ULEV vehicles
already in production.

Table 4.2 Feasible Technolegies for Emission Reductions (Reductions from Tier 1 Levels}

Technology HC N{Ox
Madificziions to combastion chamber 3-10% 310%
Maliinle valves with variable valve fiming i 3 i0%
Increased EGR {inclading elecironic conral} 0% xi0%
tasproved AR control (e, improved HEGEH, mproved powerdrids control 143% 20%

module micropracessor, fasier Tuel injocions, lransienl adapiive fuel contrel
alpocithms, dugt HEGO, and smproved ealibration)

UEGO A% 23-35%
AlrHeel contro] in individeal cylindens Ji% 3%
invreused BOR {nchuding elestronic EGR} 0% = 0%
Adr-assisted fuel injectars 309 0%
Catabys! improveimenis (hermal stability, washooat. coll densities) 10 |13
incrsased catalyst loading asd volume 10% 28%
Advanced catalyst designs (tri-metal, multi-layered) 23145 30-37%
Clase-coupled catalysis 870% Hi0%
Blectrically-heated catalysts 210% 5-16%
HC adsorbers z10% 8%

NQTE: Tn general, these pereentages canroi be simply semmed 10 achieve ¢ tatal amission reduction when more
than one emissien conirel teehnolegy is heiag apphed.
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Most of these 1echnalogies are either conventional technologies or exieasions of
conventional technologies that have been in existence for some lime now and have becn proven
commercially, and are currently used on at least a fow Tier |, TLEV, LEV, or ULEV vehicles.
EPA is not aware of any potential safety concerns or energy impacts associated with their use.
Again, because these technologies are cstablished technologies, EPA does not feel that any of
these technologices require unigue lead time considerations, The primary [cad time issuc is
developrient of specific scts of control technology and engine calibrations for individual engine
families and vehicle models. This aspect of lead time will be considered during the Tier 2
rulemaking process.

The following discussion, focusing on technology needed for HC and NOx reductions, i3
based on “Low-Emission Vehicle and Zero-Emission Vehicle Program Review”, a staff report
published in November, 1996 by the Colifornia Awr Resources Board (CARB) as part of its
bianmual roview of the California LEV orogram, information from the Manufaciueers of
FEmission Conirols Association (MECA) and numerous vehicle manufuciiere. EPA also
contracted Energy nad Environmental Analysis, Inc. (EEA) (o conduct a study evaluating the
potentinl availubility of emission control lechnology 10 meet more stringoy emussion standards
for light-daty vehicles and hight-duty trucks. The report is titled “Benefits and Cost of Potential
Tier 2 Emission Reduction Technologies.” A detailed discussion of these technologies is
provided in Appendix B. Vehicle Technology.

L. Base Engine Improvementis

There are several design technigues that can be used to reduce engine-out emissions,
especially for HC and NOx.  The main causes of excessive engine-oul emissions are unburned
fuel for HC and high combustion temperatures for NOx. Methods for reducing engime-out HC
emissions include the reducing of crevice volumes in the combustion chamber, reducing the
combustion of lubricating oil in the combustion chamber and developing leak-free exhaust
systems, Leak-free exhaust systems arc listed under base engine improvemenis because any
maodifications or changes made to the exhsust manifold can directly affect the desigs of the base
engine. Buse engine control strategies for reducing NOx mclude the use of “fast burn”
combustion chamber designs with increased exhaust gas recirculation (BGR) and multiple valves
{intake and exhoust) with variable-valve timing,

2. Improvements in Air-Fuel Ratie Contrel

Maciern three-way catalysts require the air-fuel ratio (A/F) 10 be as close 1o stoichiometric
operation {the amount of air and fuel just sufficient for ncarly complete combustion} ax possible,
This is because three-way catalysts simultancously oxidize HC and CO, and reduce NOx. Since
HC and CO are oxidized during A/F operation slightly Tean of stoichiometry, while NOx is
reduced during operation slightly rich of stoichiomewy, there exists a very small AF window of
operation around stoichiometry where catalysl conversion efficiency is maximized for ail three
pollutants (less than 1% devtation tn A/F or roughly +£0.15). Thus, it is imperative (0 maintain
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the A/F ratio within this tight window of stoichiometric operation if emissions are to be further
reduced. In fact, the tghter the A/F ratio can be maintained, the higher the overall three-way
catalyst conversion efficiency that can generally be achieved, vesulting in further reductions 1o
emissions. Therefore, technologics that enhance tighter A/F control can realize sigoiticant
reductions in HC, €O, and NOx emissions,

Contomporary vehicles have been able te muntain stoichiometric operation, or very close
1o i, by using closed-loop feedback fuel control systems. At the heart of these systems is u single
heated exhaust gas oxygen (HEGO) sensor. The HEGO sensor continuously switches botween
rich and lean readings. By altempting to maintain an equad number of rich readings with lean
seadings over a given period, the fuc] control system is able to maintain stoichiometric operation,
While this fuel control sysiem is capable of maintaining the AJ/F ratio with the required accurncy
under steady-state operating conditions, the system accuracy is challenged during transiont
operation where rapidly changing throtie conditions occur,

In addition o improved HEGO sensor designs, an additional post-catalyst HEGO sensor
can be used for additional fuel control refinements, resultiag in a more robust and precise fuel
control system and reductions in HC and NOx. Another technology that can improve A/F control
is the use of an universal exhaust gas oxygen (UEGQ) sensor, also known as a “linear oxygen
sensor,” in liew of a conventional HEGO sensor. UEGO sensors are capable of recognizing both
the direction and magnitude of A/F transients since the voltage output 18 "proportional” wilh
changing A/F ratio {each voltage value corresponds (o a certain A/F), facilitating faster response
of the fuel feedback control system and tighter contrel of the A/F ratio.

Rich and lean A/ spikes that oceur during transiont operation can resudt in high
crntssions. Therelore, any technalogies that can help the fucl control system better anticipats
these AZ/F spikes can vesult v lower emissions. There are several technologies that can help
achicve this, such as conirolling the A/F in each individual cylinder, rather than for the entire
engine, and the incorporation of transient adaptive fucl control algorithms that compensate for
component solerances, componont wear, varving cavironmental conditions, varying fucl
compaosition conditions, vic., that occur during transient operation. Finally, the use of clectronic
throttle controt in licu of conventional mechanical systems, faster response fuel injectors, and a
quicker power-tzain contrel module microprocessor can help further tighten A/F comrol.

3. Improvements in Fuel Atomization

In addition to maintaining a stoichiometric A/F ratio, it is also impaortant that a
homogeneous air-fuel mixture be delivered at the proper time and that the mixture is finely
atoraized to provide the best combustion characteristics and lowest emissions. Poorly prepared
air-fuct mixtures, especially afier a cold start and during the warm-up phase of the engine, result
in significantly higher emissions of enbisned HC, stnce combustion af the mixiure is less
complete. By providing better fuct stomization, more cificicat combastion can be attsined,
which should aid in improviog fucl cconomy and reducing pollutunts. Sequential muulti-point
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fuel injection and air-assisted fuel injectors are examples of technologies available for improving
fucl stomazation.

Typically, conventional multi-point fuel injection systems inject fuel into the intake
manifold by injector pairs. This means that rather than injecting fuel into each individual
cylinder, a pair of injectors (or even a whole bank of injectors) fires simultaneously into several
cylinders, Since only one of the cylinders is actually ready for fuel at the moment of injection,
the other cylinder(s) gets fuel at inappropriate times. With this less than optimum fuel tnjection
tising, {uet puddling and intake manifold wall wetting can oceur, both of which can hinder
complete combustion, Sequential iniection, on the other hand, delivers 4 more precise mmount ol
fue) ter each evlinder at the appropriate {ime. Because of the emission reductions und other
performance beneflis “umed” fuel injection offers, sequential fuel injection systems are very
common o today's vehicles and are expected 1o be incorporated in mogt, if not o, vehicles
50080,

Another mothad to further homogenize the air-fuel mixture is through the use of air-
assisted fuel injection. By injecting high pressure air into the fugl injector, and subsequently, the
fuel spray, greater atomization of the fuel droplets can oeeur. Since achieving good fuel
atomizanion is difficult when the air flow into the engine s low, alr-assisted fuel injection can be
particularty beneficial in reducing emissions at low engine speeds. I addition, indusiry studies
show that the short burst of additional fuel necded for responsive, smooth transient maneuvers
can be reduced significantly with air-assisted fucl injection due to a decrease in wall wetting in
the intike manifold.

4, Improvements to Exhaust Aftertreatment Systems

Tremendous advancements in exhaust aflertreatment systems have emerged in the last
tow veurs, The advancements in exhaust aftertreatment systems are prabably the single most
umportant area of emission control developmient. Such advancements allow manufacturers to
more effcctively reduce exhaust emissions, both during warmed-up operation as well as right
alter a cold start, when the majority of emissions occur. Catalyst manulactorers are progressively
moving o paliadium as the main precious metal in automotive catalyst applications.
haprovements 1o catalyst thermal stability and washceout technologies allow manufacturers to
place catalysts closer to the ongine, thereby increasing the catalyst’s light-off time and thus
increasing its emission reduction capability. The design of higher cell densitics and the usc of
two-layer washoont upplications increases catalyst efficiency, There hag also been much
development in HO und NOx ahsorber techaology, which uet 1o trap pollutants during cold starts
and release them aftor the catalyst is operating effectively. The use of secondary air injection
systems and insalated or dual wall exhaust pipes also contribute 1o the improvements In exhuust
aftertreatment and reduction in HC cmissions. A detailed discassion of these wechnologies s
provided in Appendix B. Velicle Techmology.

4

s, Improvemenis in Engine Calibration Technigues

32



One of the most important emission control strategies is not hardwarg-relafed. Rather, #t
is the soltware and, more specifically, the algorithing and calibrations contained within the
software that are used in the power-train control module (PUM) which control how the various
cnging and covission cnatrol components and systems operate. Advanceiments i software along
with refinements e existing slgerithms and calibrations can have @ major impact in weducing
ermdssions. As the PCM becomes more powerful with greater momory capability and speed,
algorithms can beeome more sophisticated.  Advancements in COmpuLer pracessors, engine
control sensors and actuators and computer seftware, in conjunction with experience 1n
developing colibrations, allows manufaciurers to improve and refine their calibration skills,
resulting in even lower coussions.

Manufacturers have suggested to EPA that perhaps the single mos effective method for
controlling NOx emissions will be tighter A/F control which could be accomphished wiik
atlvancements in ¢alibration techmigues without necessarily having to use advanced techoologics,
such as UEGO sensors. Manufacturers have found ways to improve calibration strategics such
that meeting federal cold CO requirements, as well as complying with LEV standards, have not
required the use of additional hardware, such as electrically heated entalysts {EHC) or adsorbers,

Since emission contrel calibrations are typically confidential, it is difTicult to prediet what
advancements will oceur in the future. 1t is clear, however, that improved calibration technigues
and strategics arg a very imporlant and viable method for further reducing cmissions.

6. Techuology for Reduction of Particulate Emissions

Parttcutlate emissions from gasoline-Tueled vehicles consist of boath carbon- and sulfur-
containing compounds, The carbonaceous particuiate is produced from both the gasoline Tuel and
cngine lubricating oil. Avatlable data indicate that particslate emissions are highest during eold
starts and lower during bot starts and warmed ep operation.  Technology aimed at reducing
gaseous NMHC emissions, such as improved air-fuel ratio control, tends to reduce carbonaceous
particulate emissions, 18 well. Carbonaceous particulate emission control from gasoline vehicles
will likely acconipany required NMHC emission control. The predominant form of sulfur-
containing particuiste from motor vehicles is sulfuric acid (commonly referred 1o as sulfate), This
suifale is produced in both the engine and the exhaust systen by the oxidation of sulfur diogide,
However, the current approach of operaling engines as close 1o stoichiometric as possible
coupled with advanced three-way catalysts appears 1o keep sulffate conissions ot very low lovels,
Therefore, the primary wechnique avatiable for reducing sulfate emissions is 1o reduce gasoling
sulfur levels.

Dicsel particulate emissions also consist of both carbonaceous and sulfate particulate,
Unlike gasolinc cndssions, carbonaceous particulate and NMHC emissions from a diesel eogine
are not as directly related. Engine.related techniques for reducing panticulide emissions include
higher fuel injection pressures, electronic engine control of injection timing, rate and duration
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and turbo charging/aftercooling, Exbaust afterireatment techniques include the use of an
oxidation catatyst or a trap. The pxidation catalyst primanly reduces the heavy organic portion of
the carbonaceous particufate, which usually represents 30-50% of total carbonaceous particulate
emissions. Fraps can reduce both organic and solsd carbon particulaic and are capable of
cantrodling 70-90% of carbonaceous partculate eomssions,

Dicscl-powered LDVs and LOTs produced in the late 19803 were capable of meeting
particuinte emission stundurds in the range of (L1-0.2 gfm without the use of exhaust
aftertreatment. One manufacturer also produced some vehicles equipped with traps, A few light-
duty diesel models are being certitied (o the cureent Tier 1 standards of 0.1-0.12 g/mi without the
need for aliertreatment. ‘

Sulfute evmissions from a diesel engine form primanly in the engine and generally
represent 2% of the total sulfur in the fucl. The pamury method 1o reduce suifate emissions is to
reduce the sulfur content of diesel fuel, Under some conditions, the use of an oxidation catalyst
or a calalyst-confaining trap can increase tailpipe out sulfate emissions,

B. Advanced Technologies

In addition to the technologics desceribed above wo reduce emissions from conventionat
vehicles, technologics providing even greater reductions are being analyzed and developed.
These technologies are in various stages of developroent and some of them could be introduced
on ULEVs and 7ero enussion vehicles (ZEV) to meet state and federal programs. Manu{acturers
are also developing non-conventional vehicle technologies, in part as & response to the desire for
vehicles with lower emissions than those vehicles currently available or expected in ihe next fow
mode! yoars, Many of these technologies could be utilized in the next generation of vehicles sold
nattonwide.

Califorma’s emission conirol program has served as the impetus for developmont of
advanced emissions control echnology, and wehnologies used 1o meet current stringent
standards in California could also be feasible for introduction nationwide.'® The California LEV
emission conirol program requircs manufacturers o produce DLEVY vehicles 1o order to mcet the

B Califerniy proposed more steingent eaission contral Sandards in December, 1897, The Californis LEY

2 program would redvee by T3% the currsnt NOx standurd for LEVS and ULEV s and Introduce 4 sow culogary of
standards, the super ULEY (SULEYINMOG = 8.0 gimt, 0 = 1.9 g/mi, and NOx = B.82 g/mi). The SULEVY
standards are 126,080 mile standards. Califorms is expecied 1o make v Baal decision regurding the LBV 2 program
in November, 1898, EPA and Californds are treieg to barmonize thele programs when possible {e.g., National
LEV). EPA is closely menitering Cabifarnia’s actions regarding us LEY 7 prapossl and will determine which pars
of the progran. if any, sre appropriate o address in the federal ralemaking
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fleet average NMOG requirements.'” In many instances, manufacturers will use a combination of
the technologies described above 1o design and produce vebicles which comply with ULEY
standards. As California noted in its November, 1996 staff report, manufacturers may also need
to introduce EHCs on some vehicles where cmissions control is more difficult, such as vehicles
with limited underhood space or larger displacement engines.  Blectnically-heated cotalysis use an
auxiliary beating device to brving the catalyst up to its operating tomperature more quickly than
typical heating by engine exhaust. Oee maoufacturer anaounced it hos developed a gasoline-
powered vehtole that utilizes advanced engine designs and catalysts (o reduce emissions levels o
significantly below ULEV standards. Some manufacturers also chose o produce ULEVS using
englaes that burn compressed nutural gas. These engines give manufactarers addinonal
flexibility in designing and producing vehicles that meet the tighter ULEY standards. In general,
these engines are similar 1o gaseline-powered engines, but have modificd fuel delivery and
storage sysiems, Compressed natural gus (ONG) powered vehicles also have lower evaporative
enissions than gasoline-powered vehicles,

California also requires manufacturers o develop ZEV technology, with widespread
introdoction targeted for MY2003. Much of the development eifort to daie has focused on
electric vehicles, and many manufacturers have already made ZEVs available to consumers and
fleet purchasers. These vehicles use many newer technologies, such as advanced charging and
regenerating systemns and vehicle stroctural design. Battery technology, which has been the
miajor technical limitation to date, has been and will be the focus of much developmentat work.
Improved nickel-metal hydride, sodium nickel-chloride, lithium polymer, and Hithium ion
batterics are same of the baltery types being developed for use in electric vehicles produced n
the near future.

Manufactrers are also agtively developing othier non-conventional vehicle propulsion
sysiems which could emit pollutants at lower rates, possibly even significantly lower, than
cuerent Tier | vehicles. While nonc of these systems are currently available in the United States,
they could be technologically feaxible carly in the next century. One system utilizes a hybrid
propulsion system, which combines a gasoline or diesel-powered eagiae with an electric motor
and is optimized to operste af muaximum efficiency over changing driving conditions. These
designs can resull in very high fued efficiency and also very low emission levels (a manufacturer
estimates up 10 one tonth the current levels of HC, CO, and NOx).%

“ The National LEV program does not require ULEVs to be produced Tor # munufactlurer to mael the fleat
average NMOG requirements. However, manufacturers are likely to produce and self vekicles meeting LBV
standards under the National LEV program, espegially if # manufacturer needs o offse? Tier L or TLEVy in iis flet
afier MY 2000 or if a mancfactorer produeces S8-state ULEY eagine {amilics and wanis 1o genorate ot average
NMOG credits.

® One manafacturer has introduced in Japan 2 hybrid vehicle which incorporates a gasoline engine and an
clectric motor. Ervissions are reduced in part by opeating the engine under i constant load aad thus mindmizing

air-fisel rutio changes,
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This type of propulsion is alse being developed as past of a joint venture botween the
federal government and the demncstic aute manufacturers, The Parinership for a New Gengoration
Vehicle (PNGV) has a design goal of producing production prototypes by 2004 that would
achicve up ta B miles per galton with very low emissions.  Design work is focusing on hyboid
clectric drives, powered by direct-injection drives or fuel cells, advanced batteries, advanced
combustion cngines using rencwable fucls and petroleum foels, and inergased nse of lightweight
materials in vehicle construction. Technologies developed from this process, in addition to being
integrated o a PNGY vehicle, could be used to reduce emissions from vehicles moeting more
siringent stundards,

Fucl cells are o promising propulsion system that is being developed for possible
mtroduction (o consumers early i the next century. A fuel cell is an electrochemical device tha
generates clectricity from a chenneal reaction between hydrogen and oxygen, The necessary
hydrogen can cither be carried as a compressed gas or extracted from a fuel carried on the
vehicle, such ay gasoling or mcthanol, The electricity produced from o fuc! cell drives o traction
miotor that in turn drives the wheels. Fuel cell use gives a vehicle long range, good performance,
rapid refucling and low or even 2ero entission levels,

C. Sulfur's Effect on Fier 2 Technology

The sultur found in gasoline docs not affcet engine-out emissions of HC, CO, and NOx,
but it increases exhaust ensissions of these pollutants by inhibiting the performance of the
three-wiy cotalyst {TWCY, The degree of sulfur inlubition to the catalyst has been shown to be
variable and depends upon both catalyst formulation and operating conditions, (Sulfur ighibition
is very sensitive to AJ/F ratio.) Sulfur sirongly competes with poliatants for "space” on the active
catalyst surfaca. This limits the officiency of catalyst systems 10 convert poliutants, Current
evidence, bowever, indicates that sulfur is not a permanent catalyst poison like lead (Pb). This
" means that increases in emissions caused by high sulfur fucls may be at least partiolly roversed
once the high sulfur fuel is no longer used. Studies are underway to determinge how guickly,
completely, and easily the sulfur will come off the catalyst when the vehicle is refueled with a
fow sulfur fuel,

Recent information from the sulfur test programs performed by the Coordinating
Research Councl {CRCY and the auto industry, suggests that not ondy do LEV and Tier |
vehicles exhibit decreased emissions performance due to fuel sulfur, but the more advanced the
technology, the more sengitive {(on o percentage basis} the catalysts are to sulfur. The studics
indicate that increasing suifur content contd more than double NOx emisstons and have a fess
severe, though noticeable, offect on HO emissions. In addition, vehicle manufacturers claim that
clevated fucl sulfur levels can interfere with the functioning of vehicle onbourd diagnostic
systems by triggering the iHlumination of the vehicle™s malfunction light.  Any development of
Tier 2 standurds will review the effcet of sulfur on possible Tier 2 technologies, and possibic
ways to reduce such effect. For example, somc catalyst formulations show less sulfur sensitivity
than others; EPA will pursue this issue further in an effort to better understand why some
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catalysts vespond differently to sulfur. EPA is aware that the American Petroleum Institute
{APh), as well as some catalyst manufacturers, are further analyzing this issue. The Agency will
assess appropriaiz sulfur centrol programs for commercial fuel and appropriate certification fuel
specifications that are more representative of sulfur levels in commeree, as discussed in Chapter
VL
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CHAPTER V. ASSESSMENT OF COST AND COST EFFECTIVENESS

The Clean Air Act requires EPA to examine "the need for, and cost cffectiveness of,
obtaining further reductions in emissions from light-duty vehicles and light-duty trucks, taking
into consideration alternative means of attaining or maintaining the national primary ambient air
quality standards ..." (emphasis added). As discussed in the previous chapter, technology is
available today to reduce emissions from light duty vehicles well below Tier | levels. The
National LEV program assures that passenger cars and light trucks will be produced beginning in
the 1999 model year to LEV levels. The purpose of this chapter is to present information on
costs and cost elfectiveness for potential emission control technologies beyond Tier |
technologies. This includes the cost effectiveness of LEV technologies, as well as technologies
that achieve emission reductions beyond LEV standards. The chapter estimates cost
effectivencss of certain emission reductions without making a determination of the specific
numerical values of potential regulatory standards.

One lesson to be learned from the past 30 years of controlling motor vehicle pollution is
that the costs of future technologies are usually less than originally estimated. The auto industry,
as well as government regulators and outside experts, tend to over-predict future costs. The
actual costs are usually lower than predicted when the technology is manufactured and installed
on mass-produced vehicles. As stated previously, Tier 2 standards cannot be elfective until the
2004 model year at the earliest. That is over five model years from the present. Therefore,
although the following cost cstimates arc EPA’s best assessment of the technology discussed in
Chapter 1V, Assessment of Technical Feasibility, they may prove to be over-predictions when
viewed several years into the future,

[n addition to estimations of cost, this chapter also attempts to quantily the emission
reduction capabilities of these technologies. In this way, the cost effectiveness, in units of dollars
per ton of emisstons reduced, can be calculated and compared.

The sources for the emissions reductions and costs of the various emission control
technologies were the EEA report, the CARB report, MECA, API, confidential information from
vehicle manufacturers and EPA technical assessments. Of these sources, only EEA, CARB and
several vehicle manufacturers supplied information on costs. Conscquently, these are the sources
that arc primarily used for establishing cost effectivencss.

A, Cost Effectiveness of Low Emission Vehicle Technologies

[t is not necessary to incorporale all of the technologies discussed in the previous chapter
in order to produce vehicles capable of emitting below Tier 1 levels. The choices and
combinations of technologies will depend on several factors, such as current engine-out cmission
levels, effectiveness of current emission control technologies, and individual manufacturcr
preferences.
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As discassed i Chaprer IV, Assessment of Techaical Feasibility, two of the most
promising emission conteol strategies for reducing emissions below Tier 1 levels arc more
precise airffuel (A/Fy controf and mmproved catalyst designs, One or the other or 3 combination
of these technologios arg, in fact, what manufacturers huve indicated they will utilize to achieve
LEV stundards under the California oy sational LEV programs,

A vehicle designed to meet LEV standards will achiove the following emission
reducttons refative to Tier | vehicles:

Fable 8.1 r?ercem Reduction in Emissions of a LEV Vehicle {;‘Iemgared to Tier 1

Polluiant Poreent Emissions Reduction
NMHC 70%
’ NOx A(¥%

in the Regulatory Impuct Analysis {R1A) prepared in support of the National LEV
rulemaking, EPA estimated the emission reduction besefits of National LEV vehicles in 49 suntes
{other than California). The costs in the RIA were based on California Air Resources Board
{CARB) estimates of California LEV (CALEV) program vehicle costs, revised in 1996, Ag
summnarized in the table below, the total net present value HC emission reductions were
extimated 10 be 28.0 kilograins (kg), while the NOx emission reductions were estimated 1o be
253 kg, The net present value cost was estimated to be $1135 per vehicle,

‘Fable 5.2 Emissions Reduction, Cost and Cos Effectiveness of g LEV Vehicle

* Cost per vehicls assigned 59% euch 1o NM B aod Nix,

Emissions Reduction Costivehicle Cost Effcctiveness
Pollutant {kg/vehicle) ($) (Shan)
NMHC 28.0 57.5% 2054,
NOx 253 §7.5% 2273,
NMHC+NOx 5333 LIS e 2158,

++ After full phase in 2001 LEV cost i3 estimaied t ho $953 per velics,

As can be seen, the overall cost effectiveness of National LEV vehicles, based on 2 1996
extimate, is 32158 per ton. Note that the above analysis uses gasoling-powered passenger cors
certified on California low sulfur gasoline and operated on higher-sulfar Federal gasoline, based
on information available of the time the program was developed and considers year round
cmission reductions. EPA cxpocts similar cost effcetiveness results had the calculations been
performed for Hght trucks. In addition, EPA expects thut these cost-elfectivencss resulis are
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similar 10 those for the standards listed in Table 3 of section 202(i). The standards listed in that
tuble {and conseguent emission reductions) are similar to LEV standards. The Table 3 NOx
standard is somewhat nmore siringent, the Table 3 NMHC standard 1s somewhat less stringeat. In
adsdition, the wehnologies expected to be used to meet the Table 3 levels (and conscguent costs)
are similar to the weehnologies expected to meet the LEV stundurds.

: The aulcmakers recently voluntarily agreed to produce LEY vehicles under the National
LEY regulatory framework. Some auto companies have also anpounced they would produce
certain light-duty trucks to meet LEV standards sconcr than they would be required under the
National LEV programn. In addition, some companies stated they will voluntarnily reduce
emissions from light-duty trucks net included in the National LEVY progrion, EPA’s analysis of
the cost effectiveness of future light-duty vehicle cmission standards focuses on standurds more
stringent than LEV levels,

B. Cost Effectiveness of Technologies Bevond LEVs

The previous chapter presents information on the weehnicad feasibility of achicving
emission levels beyond the LEY standards. A number of these technologies, sueh as ultra-
precise air-fuel ratip controd, increases in catalyst loading or cell density, closer catalyst
proximity to the exhaust manifold. and variable valve timing, are available today. Others are
¢xpected to be available o vehicle manufactarers before 2004, Although there docs not exist a
large amount of specific data on the costs of such technologices, this section of the study will
summarize the available information.  All of the following percentage emission reductions and
cosis are incremental 1o Tier | technologies.

Estimates of emission reductions resulting from increases in calalyst loading and volume
were consistent among the various sources. EEA estimates a benefie of 1% {or HC and 20% for
NOx. MECA und several vehicle manufacturers concurred with these estimates. For
improvements to catalyst formulations and substrate designs, the estimaies were again g
consensus of 109 for HC and NOx. The benefit of using a close-coupled catabyst werg estimated
by vartous vehicle manufacturers to range up to 70% for HC, and 10% for NOx. Information
from the American Petroleun Instifute suggests that for catalysts utilizing tri-metal and mudis-
tayer designs, emission reductions ranging up to 37% can be achieved for HC and ap to 57% for
NOx.

Estimates of esmission reductions associated with ultre-precise A/F control vary.
Information from MECA and (wo vehicle manufacturers saggest that NQOx emission benefits can
range up to 7%, while EEA estimated emission reductions of greater than 10% {no upper limit
was provided) Tor HC and NOx. For the purposes of this study, BPA cstimates that the
combination of fasier response fuel injectors, a faster PCM microprocessor, improved HEGO
sensor design (3.2, planar design) and the use of dual HEGO sensors and adaptive tansient fuel
control would result in emission reductions at least up to 10% for NMHC and 20% for NOx. The
upper range of the estimates from MECA and the two manufacturers are actuatly higher than this

40



estimate, because they believed that an important part of achieving tighter AJF conrol is the
continued development of more sophisticated calibration strategics used in conjunction with the
above mentioned technology.

Combining the cmissions reduction potential of catalyst improvements and more precise
AFF control eited above, EPA estimates that KMHC wilpipe cmissions of light-duty vehicles and
trucks produced in the 2008 model vear time frame would be 77% less than Tier 1 vehicles. This
would equate 1o a NMHC emission standard of approximately 0.06 g/mi for LDV/LDTIL (LDT
below 3,450 pounds curb weight). As discussed below, EPA does not belicve this is an upper
limit of the capability of future technology o reduce NMHBC emissions.

In the case of NOx cmnissions, the above catalyst improvements and more precise A/F
cantrol were combined with EPA’s technical assessment of the potential for improvements in
EGR systens, such as clecironically controliod EGR. This analysis shows that NOX emissions
from light-duty vehieles and trucks produced in the 2004 model year would be 80% less than
Tier 1 vehicles. This would cquate to a NOx standard of approximately 0.08 g/mi for
LDVALDTIL.

Although the purpose of this study is not 10 propose Tier 2 emission standards, these
cnission reductions can also be compared to those needed to achieve the default Tier 2
standards, listed above in Table 4.1. Applying the 77% and 8096 KMHE and NOx reductions,
respeetively, to the 100,000-mile Tier 1 standards (also listed in Table 4.1 vields 10,0G0-mile
emission levels of approimately 0.07 g/mi NMHC and 0012 g/mi NOx, These levels are below
the defautt Tier 2 standards, suggesting that the default Tier 2 standards are techaicully feasible.

Emissions tests used to estimate the potential for catalyst-related technologics were
primarily performed at low sulfur levels (e.g., 30-10(0 ppm}. Because the effectivencss of some
of the above catalyst-related technologies may be adversely sffecied by fuel sulfur content, the
above emission reductions potentials could be Jess #f vehicles are operated on higher sulfur fuels,

Using thesc enussion reduction faciors, EPA cstimated in-use emissions performanee on
u per vehicle basis to represent a 77% and 80% reducthion i NMHC and NOx emissions,
respectively. EPA performed o preliminary cost analysiz of these echnologios using the sources
cited above as well as EPA's own asseasment. The results showed that the cost of additional
technolegy 1o achicve the crission reductions above for NMHC and NOx combined is $136 for
LDVILIDTE, and 3161 for LOTZ/LDT3/LDTA. (Sce Appendix €. Emission Reductions, Cost and
Cost Effectivenass for details of this analysis)

With this information i was possible o caloulste the cost efferiveness of the selected
technologies that achicve cmission reductions beyond LEV levels, This was done using the
above cost factors and omission reduction cffectiveness for LDVs and LDTs separatcly. The
results are shown below:
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Tabe 83 wmissions Reductions, Costs and Cost Effectiveness of Technologies Beyond
LEV and Incremental to Tier |1

o Nominal Emission | Emissions Annizal T
Vehiole Class/ Level (phmi) Reduction {g/mi) | Cost per Vehicle Casy Effectiveness
Pallotast (%) ($f1an)

LEVADTI

NMHC 0.06 0.181 5733+ 3st

Nidy 0.08 0,422 78.75% 1838.

NMIC+NDx 6,603 13g, 2245,

LBT234

NMHC B.07%# (.199 69,934 3212,

N{x f.14%# (i.459 5135 1843,

NMHC+NOx (1.653 i6i. 2354, ”

ottt ettt ettt

* Cost per vehicle assigned 50% gach fo NMHC and NOx, after assigning EGR cost {§17) to NOx contrel.

#¢ Standards shown represent LDT2/ADTS. Nominal standards foe LDT4 could be 8.09 g/mi for NMRC 224 022
Tor N,

EPA has also calculated the cost eficctiveness of the package of echnologies which
woulid achieve reductions beyond LEV levels as an incremcntal comparison to the National LEY
program. An "in-effect” finding for this veluniary program was published earlior this year, and
Nutional LEV vehicles will be availuble nationwide beginning in the 2001 model year. While
EPA belicves that the proper cost effectiveness gnalysis compares control measures against o
Tier | bascling, an analysis using a National LEV bascline is tlusteative for the purposes of this
stucdy, Using the rame methodology as was presented above, the above package of technologies
reduce NMMC plus NOx emissions beyond those levels achieved by the NLEV standards at a
cost of 37400 per ton. This is only marginally higher than the cost effectiveness of these
techrologics relative (o the Tier | standards.

These estimates of the cost effectivencss of Tier 2 wechnologics do aot include any cost
for reducing the sulfur fevel of commercial gasoline, Since the emission tests used (o estimate
the potential for catalyst improvements were primanily performed at low salfur levels (e.g., <100
ppin and nominally 40 ppm), these cost per ton estimates are most directly applicable when low
sulfur tuel is assumed o be used in both the Tier 1 and Tier 2 cases. The technologics described
above adso reduce emissions when higher sulfur Tuels are used. However, ihe poteniial for
catalyst-related fechoologies, including improved air-fuel ratio control, can be adversely affected
by fuct sulfur coment. This is mitigated by the fuct that the baseline Tier 1 emission levels would
be ngher with high sulfur fuel and the overall emission reduction is a combination of the
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percentage emission reduction times the baseline emission level. Still, similar cost per ton
estimates assuming the use of high sulfur gasoline may be slightly higher. In the case where the
cost effectiveness of Tier 2 technologies is compared to the NLEV standards, the cost per ton
cstimates should be approximately the same at either low or high sulfur fuels, since the effect of
high sulfur levels is affecting both NLEV and Tier 2 technology.

It is important to note that the presentation ol these estimates does not imply that EPA
believes these levels of emission reductions are upper limits of future technology. As discussed
in the previous chapter, therc are a number of cmission control technologices that either have been
demonstrated to date or are expected to be available for use on production vehicles by 2004 that
can achieve emission reductions beyond those discussed above, For purposes of this study, EPA
selected certain technologics for which estimates of emissions performance and costs were
available. EPA expects that other, more cffective, technology will be available prior to 2004,
Nonetheless, it appears the cost effectiveness of technology that exists today to reduce emissions
of light-duty vehicles and trucks beyond LEV levels is within the range of other available control
strategics.

C. Comparison to Other Control Strategies

This scction discusscs the cost effectiveness of other emission control strategies that may
provide alternative means of attaining or maintaining the NAAQS. EPA cstimates the cost and
cost clfectiveness of specific control measures as part of individual rulemaking. The estimates
are made available for public review and comment before final regulations arc promulgated.
Numerous control measures have been put in place since the 1990 Clean Air Act amendments.

A review of national vehicle control measures mentioned in this report showed a range ol

cost cffectivencss estimates. Regarding motor vehicle controls, EPA estimates of the cost
effectiveness of recently promulgated programs are:

’ Tier 1 standards for LDVs and LDTs: $6000) per ton of HC and $1380-1800 per ton of
NOx

. Supplemental FTP (SFTP) standards for aggressive driving: $457-$552 per ton of HC and
$150-$172 per ton of NOx

. SFTP standards for emissions with the air conditioning on: $2,050-$2,574 per ton of NOx

«  On-board diagnostics (OBD) requirements: $1,974 per ton of HC, $1,974 per ton of
NOx, and $124 per ton of CO

Recent controls required on stationary point sources have been in the same general range.
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The guestion relevant to this study is, how do the cost effectiveness estimates for
technologics beyond Tier 1 compare with alternative control measures that have not yet been put
i place? The Regulatory Impact Analyses prepared for the recently revised NAAQS containg
the most comprehensive set of cost eflcetivencss estimates Tor potential emission control
measures. The RIA included measures for ozone precursors and particulate matter control
ranging from strategies that produce a cost savings up to and more than $10,000 per ton of
pollutant reduced,

The NAAQS analysis indicates that cven alter known and available control measures are
implemented. there will remain a substantial pumber of areas that are io need of additionnl
pollutant reductions in order to atlain the new air guality staadards. For these emission
reductions, which will need to come {rom a corebination of mobile and stationary sources, the
NAAQS RIA incorporates a cost effcctiveness threshold of $10.000 per ton of pollutant reduced.
The analysis dotuments many current technologies with control costs less thae $10.000 per ton
and gxpects future and emerging technologics to produce similar cost effective control strategies.
The average control cost for measures inchsded in the NAAQS ozone analysis is approximately
$2.600 per ton for NOx and 33,700 por ton for HO reductions,

The following are examples of potential control strategies and the coxt per ton estinuites
front the NAAQS RIA (incremental cost in 199081

. Industrinl boilers conversion to natunsd gas: approximately $2,000 per ton of NOx
removed.

. Marine conunercial epgines: approximately 36,503 por ton of NOx removed,

* New beavy-duty vehicles powered by natural gas: approximately $2,400 per ton of
NOx avoded,

Based on this review of the NAAQS RIA, which s the best and most recent analyses of
cost effectiveness for a wide range of control measures, it appears that fight-duty vebicle
emission standards that are more stringent than Tier T would be cost effective relative (o the
control measures included in the NAAQS RIA, Further, it appears that technology is known
today that could reduce emission levels of MO and NOX from lighi-duty vehicles boyond LEY
levels in a cost effective manncr. As shown above, it appears to EPA that rechnology is known
that has the potential to reduee HC emissions to levels at least 77% below Tier 1 levels al g cost
cffectiveness of about $3300 per ton. Likewise, it appears thaw technology is known tha has the
potential 1o reduce NOx emissions to levels at least 80% below Tier |levels at about $1800 per
ton, with a combined HC + NOx cost effectiveness of about $2.300 per 1on. These cost
effectiveness estimates are well within the range of cost effectiveness of other, alternative control
measures that could be applied to both stationary and mobile sources in the future in order to
atiain or maintain the NAAQS. In the above snalysis the cost effectiveness on a per ton basis
examines both ngtional control prograros and local, regional or seasenal measures.
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As mentioned previously, the above estimates of potential emission reductions from Tier
I levels (779% HBC and B0% NOx) ore not moant 1o tmply Hoits of any future emission standards,
They were selected for analyses in this report to iHustrate point eslimates of emission reductions
that appear tcehnically foasible and cost effective. EPA expects there are addivional control
technologies that are or will soon be availuble that have potentiid 1o result in reductions that go
beyond the ostimates analyzed here,

The discussion above addresses costs and cost effectiveness of HC and NOx reductions.
it does not include information on carbon monoxide or particulale matter reductions. Ax
mentioned carlier in this report, EPA s working on a study of the need for more stringent Hight-
duty vehicle CO standards that would apply at cold temperatures,  That study is the appropriate
forum o address issucs related to future CO emission requireiments,  §t should be noted, however,
that most of the techaclogy discussed in this report as reducing HC will alse cause significant
reductions in CO emissions. The cost estimates presented sbove for HC-reducing technology
were calculated by assigning the costs to HC or HC 4+ NOx control. 11 a portion of the costs had
been assighed to account for the expected CO reductions, the HEC and NOX cost eficctiveness
would appear more favorable.

No cost or cost effectiveness calculations were performed for additional future PM
controls, although Chapter IV, Assessment of Technical Feasibility discussed PM control
technology. The conuribution of Hight-duty vehicles to the overall PM emissions inventory s
small. It may grow in the future, however. A nurebor of aute and engine manufacturers recently
announced thair intentions 1o consider the use of spall diesel engines for the light-duly scgment,
particularly light trucks and sport atility vehicles. For this reason # s appropriate for EPA ©
consider the levels of futare PM emisston standaeds for light-duty vehicles a8 part ol the
rutemaking that will be inittated {ollowing this study. I EPA decides to propose more siringent
Pivi standards for future vehicles, a full cost and cost offectivencss aanalysis will be performed as
part of proposed rulemaking, '
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¥i, REGULATORY ISSUES

In determining whether Tier 2 standards for LDVs and LTS are appropriate, there are a
numbier of buporiant issues that EPA will need to resolve that relate 1o the broader issucs of air
guadity, technical feasibility, and cost effectiveness, Seven issues are presented in this chapter:

A Relative stringency of the Tier 2 LDV and LDT standards

B) Uniform versus separate standards for gasoline and dicsel vehicles

) Evaporative HC emission standards

) {Corporate average emission standards

E) ixtended useful life and other ways to improve in-use emission performance
Fy Test fuel spectfications

i) Fugl suifur and distillation properties

A, Relative Stringency of LDV and LDT Standards

All LIDVs are required to meet the same numerical emisston standards aocording to Clean
Alr Aot requirements, For example, large luxury cars and small sub-compacis, both used as for
personal runsportation, moet the same emission standards,  In contrast, EPA and CARB have
historically set higher numerical emission standards for LDTs than LDVs. While this was done in
parnt due 1o the rger size and mass of many LDTs, i was also duc 10 thelr ability o haul cargo,
Highur loads produce higher exhaust iemperatures, which reguire that catalysts ke placed further
back from the engine, delaying light-off. Higher Toads can also fanit use of EGR for NOx
conirol. Today, suni-vans, small pick-ups, and sport-utility vehicles dominate LDT sales, Fuil
size pick-ups and vans (those vehicies most likely 1o be used in commercial applications)
represent less than 30% of total LT sales. Also, over the past fow years, improvements in the
temperature Himits of automotive catalysts appear to have reduced the need to set less stringent
LT emission standards as may have been true in the past.

In addition to the trend of designing LDTs explicitly for passenger transportation, total
LDT sales increased dramatically and now approach total car sales. Because of their numerically
higher ermission standards, LDTs have a disproportionate impact on in-use emissions, Using the
modificd MOBILESH model described in Chaprer I, Assessment of Alr Quality Need, national
LDT emissions of HC and NOx will exceed LDV emissions by 83% and 66% respectively, in the
yeor 2007,

There are many options available for setting LDT omission stundunds given a particular
set of LDV standards, Theee possible options are:

1 Require LIDTs 1o meet the same numerical ermission standards as LDV, which
would mean sctting stundards regardiess of vehicle use;
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23 Set the LDT performance standards based on use of the same cinission control
techaology most Hikely ©© be used (o mieet the LDV standards; or
33 Sct dificront standards based on vehicle use.

Option | provides the greatest environmental benefit and could be justified based on the
bedief that the great majority of LDT use is the same as that of LDVs. Under the current
California LEV standards, requiring LUTs to mect the same coission standards as LDVs would
provide the same emission benefits as reducing the LDV and LDT standards by 50%. (The
details of this analysis arc presented in Appendix D) This option would alse most closely lead o
a deternunation of emission standards based on the expected use of the vehicle, It could,
however, result in higher emission control costs for some LEFs. This option might be
appropriote for those LDTs that were not used primarily for personal transportation.

The sccond option seeks to impose roughly equivalent eimission control technology for
bath LDTs and LLDVs. LDVs and LDTs would still have marginally different emission standards
tgr account for the different vehicle weights and payloads, but the types of emission control
technologies found on cach vehicle type would not differ as much ox current LDVs and LDTs

The third option may provide manuiacturers with an incentive 1o produce LDTS in liew of
LDVs if there is a significant difference in stundards, though this choice is Jimited to an extent by
consumer demiand.  For example. more siringent LDV vehicle stundards counld be applicd
proportionately to LDTs,

Another issue involved in setting LDT emission stundards s the classification of LDTs
into weight categories, each potentially with its own set of omission standards, The current LOT
clussifications are based on both curb weight and gross vebicle weight rating (GVWR) (see Table
6.1). The higher the curb weight or GVWR, the muncrically higher the applicable cmission
standards, While recognizing the increasingly more difficult tagk of meeting a given sct of
emission standards with a heavier vehicle, this system also provides an incentive for
manufacturers © add weight to their vehicles in order to bump them up into a heavier
clasxification. There can alse be a fucl consumption penalty associated with this action,

Tuble 6.1 Federal Light Truck Classifications

{iazsification Gross Vehicle Weight Curl Weight, Adjusted Loaded Vebhivle ’
Rating (G YWR}, prunds® pounds* Weight, pounds®
LDTY $4-6060 3450
LDT? LR HY »3450
DT &001-8500 <3734
LDTH 6001-8500 5734
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* Curb weight is the weight of the vehicle sitting empty. GVWR is the measure of how much eargo a vehicle can
carry. Literally, GYWR is the maximum slowed weight of the vehicle when itis filiy loaded. Adjested loaded
vehicle weight is the aumerical average of the curb weight and the GYWER,

CARRB recently proposed a sceond phase of LEV emission standards for LDVs and LDTs,
As part of this proposal, CARB proposed 1o require LDVs and LDTs to micet essentially the same
emission standurds and to redefine LDTs to include any truck at or below 7000 pounds curb
weipht, If this approach wore to be used by EPA for nationwide standards, it would move
significant number of current HDVy Into the LDT class, EPA’s rulemuking will exuming whether
the current divisions of LDTs based on curb weight and GVWR should be changed to use more
appropriaie criferia,

B. Uniform Application of Emission Standards

Uniform standards refers to (he application of the same emission standards to similar
vehicles regardless of what fuel is utilized, Here, the primary fuel options for conventional
engines are gasoline and diegel fuel. The poliutants of most interest in this section are NOx and
PM cxhaust emissions. Bath diesel and gasoline vehicles appear to be capable of meeting the
range of possible Tier 2 HC and CO emission standards, so the issue of equivalent standards does
not arise with respect to these pollutants, Therefore, NOx emussion standards are dispussed {irst
below, followed by PM cpission standards,

1. NOx Stundurds

Section 202{g} of the CAA provides that light-duty dicsels are required to moect less
stringent Tier | LDV/LDT NOx standards through model year 2003 than lighl-duly gasoline
vehicles. For examplo, diesel LDV and LDT by are only required to mect g 1.0 g/mi NOx
standard at 58,000 miles instead of the 0.4 g/mi NOx standard applicablce to gasoling-fucled
vehicles. This does not apply o California or to National LEV vehicles corlified o TLEV, LEVY,
and ULEV stndards. Should EPA decide not to promulgate Tier 2 standards, this difference in
standards would expire and both gasoline and diesel vehicles would be required 10 nieet the sane
Tier | emission standards. The CAA does not mention any continuation of this reluxation in the
coniext of the Tier 2 standards;. Further, the default Tier 2 eaission standards™ apply 1o both
gasoline and diesel vehicles, Whilce it is clear that Congress intended to case the NOx standards

" The default Tier 2 envissian stsadurds would apple where EPA finds that there is o noed for the Tier 2
standards and that such emission Contrels are feasible apd cost effective, but dous not promolgate any altersative
Tier 2 standard {se¢ secticn 20NEINAY of the CA A} Those defaolt standurds for LDVs are (U125 g/mi NMHC,
L7 ¢fmiCO and 0.28 pfmi NOg, a1 100,000 wmiles,
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of diesel Tier | vehicles through 2003, it also appears that Congress intended this to be a
lemporary measure.

Diesel engines are currently used in a smatl portion of the LDV and LDT fleets.
Therefore, they have little inpact on {leet-wide emissions or fuel consumption, Diesels could,
however, compwise & greater fraction of sales in years to come.,  For example, the diesel engine
hus been identified by the Partnership {or o New Generation of Vehicles as the most promising
near term technology for hugh fuel efficioncy vehicles. The LS. government recently conmmitied
significant rescarch funds o promote the development of high-efficiency, low-cmissions diesels
for future vehicles sold m the ULS. The target for the NOx emissions of the PNGV vehicle i 0.20
g/mi, or the current California LEV standard, for LUV and LOTIs, However, EPA ha
prajected in this study (see Chapter V1 that emisston levels for NOx below .20 g/mi are feasible
for gasoline cngines. In order (o meet such NOX levels, significant development work o diesel
engine and aftertreatment performance would be required.

The selection of the dicsel as the scur-term PNGV technology is duc to its high fudd
cfficiency. as compared to gasoline vehicles. When used in the same vehicle, the dicsel engine is
more efficient than teday's gasoline engine. There is a trend in the automaotive marketplace,
howgever, toward larger, hoavier vehicles that also sit higher off the road and are eguipped with
4-wheel or all-wheel drive. These features decrease Tuel economy. Thus, the diesel engine could
he used 1o increase the average size and weight of the vehicle flect while still complying with the
Corporate Average Fuel Economy (CAFE) standards. In this case, flcet average fuel economy
waould not increase. Another advantage of the diesel engine is that its fuel produces csseniially no
cvaporative emissions.

i

2. Tier 2 Particulate Standards

The CAA set Tier | particulate standards of 0.10-0.12 g/mi for LDVs and LDTs at
100,000 miles. These standards were based ont the capabihities of diesel engine technology.
Gasoline vehicles can meet much more stringerst PM standards (e.g., less than 0,01 g/mi), The
CAA does not include defaull Tier 2 PM standards, as it does for NMHC, CO and NOX
standards. It directs EPA 10 consider standards more stringent than the Tier | standards (o meet
all NAAQS, which include the particulate NAAQS. It is appropriate to consider Tier 2 PM
stundards along with those for the three gaseous pollutants,

Dicsel LDV and LDTs emit more PM emissions than gasoline-fueied vehicles, and the
small number of light-duty diesels currently sold makes their overall air quality impact small.
Diesels could become more prevalent in the future, however, and the public health inpact of
their particulate emissions could be quite substantial. The primary technical Bssue is whether
set Tier 2 particulate standards based on the capahility of the gasoline engine und require diesels
to meet this standard in order to be sold or 1o set a more relaxed standard based on current and
projected diescl technology.
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EPA has not performed a detailed analysis of the capability of diesel engines to meet
stringent PM standurds. California recently proposed a 0.01 g/mi PM standard For all LDVs and
LDTs, which would begin phasing in with the 2004 model year. The goals of the Partnership for
a New Generation of Yehicles include a 0.01 g/imi PM targel.

In developing the proposed Tier 2 standards, EPA will perform assessments of the
cnvirommental impacts of diesel PM emissions to facilitate resolution of this issue, One -
assessment will estimate the ambient levels of PM,, and PM,  which would likely occur in urban
arcas shoulkd substantial numbers of light-duty dicsels be sold. This assessment will be
performed for possible Tier 2 PM standards ranging between 0.01 and 0010 g/mi. EPA will also
assess the personal exposure to dicse]l PM emissions and project the resudtant cancer impact of
this exposure, -

In addition, EPA will ausess the capability of fulure diesel engine designs to meet these
standards and whether the eavironmental impacts are severe enough to require PM standards
below the current capability of dicsel engines. The diesel enging is not the only technology that
provides higher fucl efficiency than the current gasoline engtae. Direct injection gusoline (GDI
engincs arc being developed by a farge number of sutomakers. These engines appear to provide
much of the tuel efficiency improvement available from a diesel engine. EPA will include these
engines m this assessment.

One fast issue regarding Tier 2 PM emission standards is whether te establish such
standards only for operation over the traditional FTP driving ceyele, or 1o also establish standards
for emissions doring aggressive driving and air conditioner operation. EPA did not establish any
Ticer 1 SFTP standards for PM emissions, EPA has not performed any assessments of the costs or
benefits of such standards, but will consider them in developing the proposed Tier 2 standords,

C. Evaperative HC Emission Standards

Evaporative HOC emissions from Tier § and LEV vehicles exoend exhaust NMHC
emissions n-use, (Bvaporative HO emissions as used hercin include running losses, hot sogk
emissions, diurnal emissions and rosting losses, ) i may be appropriate 1o consider tightening the
current evaporative HU emission standards in the process of constdering tighter Tier 2 exhaust
emission standards,

CARE recently proposed a “zero evaporative emission” requirement which would
essentiadly require that evaporative HC emissions be below measurabie levels. One manufactorer
recently announced the ability 10 produce a vehicle with “zero evaporative cmissions” in-use.
CARB painted to this vehicle, as well as to several other emission control technologies, us a
basis for the recantly proposed zervo-evap standards. These technologies included a sceond
charcoal canister to trap HC emissions not absorbed by the standard canister, bladder fuet tank
systems, pressurized fuel tanky, pressurized vapor reservoir systems, insulated fuel tanks and
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improved seals Tor the onboard vapor recovery systems {refucling emission controls), CARB also
pointed out that a number of curvent vehicles have certification levels of evaporative emissions
that equal less than one-fifth of the current emission standards.

EPA has sot assessed the feasibility of tighter evaporative HC standards, nor thelr cost
and air quality benefit. These assessments will be performed prior to the proposal of the Tier 2
emission standards and will be used te determmine whether more stringent evaporative HC
standards should be proposed along with morg stringent exhaust emission standards. Should EPA
decide to 1achude cvaporative HC standards 1o its Tier 2 standards proposal, EPA will also
evaluate several new cegulatory options for their control (o provide the manufacturers greater
compliance {lexibihity,

D. Corporate Average Tier 2 Standards

The current Tier 1 emission standards apply to cach LDV or LDT separaicly, There i3 no
flexibality to have some vehicles meet a more stringent and some vehicles meet a less siringent
standard and aliow manufactorers to comply with siandards based on a fleet average. EPA has,
howcver, established corporate average emissions standards in other contexts (¢.g., heavy-duty
engine standards). The voluntary National LEV program uses a fleet average standard to help
determine manufacturer compliance with the requirements. Also, compliance with CARB’s LEV
and proposed LEV-H standards is accomplished on a corporate average bagis, CARB and the
National LEV program limit this flexibility somewhat, however, by specifying a Bmited number
of NMOG emission standards to which individual vehicle models may be certified.  NOX
cmission standards are divectly ted o the specific NMOG emission standoed selecied for cach
vehicle model {Le, TLEV, LEY, ULEVy

The flexibility of a corporale average standard can encourage the design and production
of vehicles with advanced emission controls, as manufacturers can roceive oredit for the
additional emission reductions provided by vehicles centified to more stringent emission levels.
Such controls oould include such vehicular concepts as gasoline-clectric or diescl-clectric hylwid
vehicles, clectric vehicles and fuel-cell powered vehicles, as well as more aptimal combinations
of emission control technologies. It can also facilitate the application of more striagent
standards, beeavsce the flexibility of averaging across a product line would allow manufacturers (o
meet an overall corporaic standoard even when their highest emitting vehicles are less able to meet
a stringent standard (e.g., uniform standards for gasoline and diesel powered vehicles).

An additional advantage of averaging and trading systems geaerally is that they achieve
‘the target emission reductions at the lowest cost without EPA having 1o consider the incremental
cost-effectiveness of controls an a vehicke medel] basis. Without some form of averaging and
trading, il is possible that none of the three options for dealing with LDTs discussed above would
minimize the cost of the emission reductions that could be achieved.
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E. Extended Useful Life and Other Options to Improve In-Use Performance

Section 202(1) of the CAA, in directing EPA (o perform this Tier 2 study, also dirccted
EPA 10 consider extending the useful ives of the LDV and LDT emission standards. EPA
belicves that the purpose of this dircction was to emphasize Congress® focus on the reduction of
entissions in-use and not simiply by vehicle prototypes or by vehicles at low-mileage. Congress
extended the useful life of the LDV standards from 30,000 miles to 100,000 miles in the 1990
amendments to the CTAA, but clearly believed that more might be necded to ensure appropriate
3-1ISC omHssions perfornince.,

This focus on in-use emissions 1s consistent with EPA’s focus on ensuring that ils
emizalon standards produce emission reductions in the real world, Examples of this include the
onbiard diagnostic (OBD) system requirements, the cold temperature CO standirds and the
supplemental Federal Test Procedure (FTP) stundards addressing off-cycle vehicle operation.
Extending the useful life of the emission standards is one possible approach (o timproving in-use
emissions performance. Such an extension would be consistent with marketplace wrends toward
longer actual vehicle tives, as was mentioned in Chapter Hi. Assessment of Air Quality Need.
California has also proposed to extend the useful life of its Phase 2 LEV emisgion standards for
L.DVs and LDTs to 120,000 miles from their current 100,000 miles, (EPA s usclul Bifc
requirements for its LT standards s already 126,000- 130,000 mides.)

EFA has not performed assessments of either the cost or in-use enussion benelts of thus
option, The in-use emission benefuts will clearly depend on the baxeline level of in-usc emission
deterioration, which is being updated in MOBILES. EPA plans 1o perform these economie and
envirommaental assessments to determinge i this {or any related} options should be included in the
proposed Tier 2 standards,

F. Test Fuel Specifications

In order for EPA cmission standards (o produce emission reductions in the real world, the
lest procedures used to determine compliance with these standards must be representative of real
world conditions. if test procedures are not representative, increases in ¢missions in use may not
be discovered in testing and thus mask substantially higher in-use emissions. That was EPA’s
rationale behind the recent development of emission standards and test procedures for:

1} Aggressive driving patterns and air conditioning use,

2) Evaporative, running loss and resting loss emissions at high ambicnt remperatures
and during extended, multi-day soaks; and

3} (0 ernissions at low ambient (etiperatures.



Regarding test fuels, while the current specifications for the certification gaseline are
sufficiently broud to include a wide range of gasoline, including average or typical gasolines, in
practive the compositon of the fuel used for emission testing {commonly referred to as
Indolene) has nol been representative of commercial gasoline. In particular, hoth the alefia and
sulfur contents of Indolene tend to be quite low relative to average commereiul gaselines. For
example, dolene tends to have a sulfur content of 106} ppm or less, while comimercial gasoline
averages more than 300 ppm suffur, with some commercial fuels centaining 100G ppm selfar,

As mentioned above in Chapter T Assessement of Afr Quality Need and Chapter IV
Asyessment of Technical Feasibility, sulfur reduces catalyst efficiency sigaificantly, particularly
for LEVs, Differences between sulfur levels in test and in-use fuels could have a significant
impact on the n-use emissions performance of motor vehicles. EPA belicves that it is very
important that the fuel used for emission testing of Tier 2 vehicles be as represeniative as
poassible of commercial gasoline, EPA will review its fest procedures to consider more
representative fuel in testing. A issue with respect (o sub{ur would be whether the emission text
fuel sulfur level should be matched to that of the average commercinl gasoling, the worst

commercial gasoline, or the average or worst gasoline sold in a smaller geographic area, such as
the worst ozone nomattainment areas.

(x. Gasoline Salfur

As discussed briefly in Chapter 1V, Asspasment of Technical Feasibility, the presence of
sulfur in gasoline has an impact on the performance of catalysts and thus on tailpipe emissions.
As catalyst techmology has progressed, the sensitivity of catalyst efficiency to sulfur has appeared
10 increase, Because the impact of gasoline sulfur on emissions is significant, EPA has suated (o
analyze the issues associated with a gasoline sulfur conteol program. This scction discusses the
tssues that must be considercd when evaluating the cost and cost-effectiveness of reducing
pasoline suifur, A more complete evaluation of these issues, including analyses of the data
available o date, is presented in g recently released Staft Paper on gasoline sulfur™ This Staff
Yaper is part of EPA's commitment to undertoke a paralle! process, involving all interested
stakehelders, to deteranoge appropriate measures 10 address the impuact of sulfur on vehicle
performance,

7 EPA Swff Paper on Gasoline Sulfur Issues,” BPA-420-R-98-005, May 1998,
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Sulfur occurs naturally in erude ol and eads up in gasoling as a vesult of the refining
process. Currently, the sulfur content of both conventional and reformulsted guwsolines (RFG)
sold nutionally average over 300 ppiy. Maximum Jevels may get as high as 1000 ppni in
conventional gasoline and 500 ppm in reformulated gasoline (RFG), California gasoling
averages around 30 ppm, and is capped at 2 maxamum 80 ppm. The ol industry estinmtes that
beginning in the year 2000, Federal Phase H RFG will average around 130 ppm sulfur, due to the
NOx reduction requirenients for summertime RFG.

The amuung of sulfur in the gasoline from any refinery depends 0n a number of factors,
including the wnount of sulfur in the crude ol used and the extent and type of processing within
the refinery. Typically, sulfur in gasoline is reduced by hydrotreating cenain hydrocarbon
strenms. Hydrotreating requires hydrogen, which must be produced in the sefinery os purchased
ut substantial cost. The cost to the refining mdusiry of reducing gasoline sulfur levels is
impacted by o number of variables and assumptions made when analyzing a control strategy,
inchuding:

. Where would low sulfur gasoline be required? The size of the program (national,
reglonal, local) will have an impact on the net costs to the reflining industry, This is due
to muny factors, including the varied capabilities of refineries located in different parts of
the country to produce low sulfur gasoline,

. What level of sulfur reduction would be required? Reduction of sulfur tn gasoline
requires the instalfation of capital equipment as well as increased operating expenses. The
greater the level of reduction, the greater cost per gatlon,

* Is the inhibiting offect of sulfur on motor vehicle catalysts reversible? An irreversible
pmissions impact could mean that motor vehicles thut are fueled with a high sulfur
gasoline may have permanent catalyst damage, and thos higher cnissions, even when
refucied on very low sulfur gasoline, This would be u veason Tor considering a national
sulfur redoction program. In contrast, if the effect were largety or wholly reversible upon
the use of low salfur gasoline, sulfur reductions could be targeted to those arcus most in
need of emission reductions.

. Dices suifur affect motor vehicle onboard diagnostic systems? I high sulfur levels are
found to cause substantial interference with OBD systems, cavsing ilumination of the
malfunction indicator lights, it may be more appropriate 10 establish g nationad sulfur
program to avoid such illumination. However, il such illuminations are not substantial or
can be remedied through other means, than 1 national approach to sulfur control may nat
be needed to appropriately address the problem.

There is greal interest in determining whether changes can be made to catalyst designs
and fuel control strategies of those vehicles that prove o be highly sensitive to sulfur inkibition.

34



Presently. there are no catalyst designs that are fully sulfur tolerant. Data from laboratory, engine
dynamometer testing and vehicle {leet studies show that all automotive catalyst designs have
some inhibition in performance resulting trom sulfur. EPA will investigate the latest work being
done on the developing of sulfur resistant catalyst technology and attempt to determine the
feasibility, cost, and effectiveness of such technology.

" Therc arc many other factors that impact the final costs to the refining industry and
additional issues to be considered. For example, the availability of new technologies to reduce
gasoline sulfur at less cost than current technologies will make it more attractive and less
burdensome to the industry to reduce sulfur levels. However, some refiners, particularly small
refiners, may have difficulty in raising the capital necessary to invest in new equipment. All of
these issues and concerns will be addressed during the processes of evaluating Tier 2 standards
and sulfur control programs.
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