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PREFACE

This is the twentieth annual report of air pollution trends issued by the U. S.
Environmental Protection.-Agency. The report is prepared by the Technical Support
Division and is directed toward both the technical air pollution audience and the
interested general public. The Division solicits comments on this report and welcomes
suggestions on our trend techniques, interpretations, conclusions, and methods of
presentation. Please forward any response to Dr. Thomas C. Curran, (MD-14) U. 5.
Environmental Protection Agency, Technical Support Division, Research Triangle Park,
North Carolina 27711.
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Chapter 1: Executive Summary

1.1 Introduction

This is the twentieth annual report'™
documenting air pollution trends in the United
States. As in previous years, the primary
emphasis is on those pollutants for which the
U.S. Environmental Protection Agency (EPA)
has established National Ambient Air Quality
Standards (NAAQS). EPA set these standards
to protect public health and welfare. Primary
standards are designed to protect public
health, while secondary standards protect
public welfare, such as effects of air poliution
on vegetation, materials and visibility. For the
first time, this report discusses air toxics,
another set of pollutants regulated under the
Clean Air Act. Air toxics are those pollutants
known to or suspected of causing cancer or
other serious health effects, such as
reproductive effects or birth defects. Because
ambient data on air toxics is limited, this
report simply provides an introduction to the
subject and an overview of the types of air
toxics information that future reports may
provide as additional data becomes available.

The analyses in this report focus on
comparisons with the primary standards in
effect in 1992 to examine changes in air
pollution levels over time, and to summarize
current air pollution status. The six pollutants
with National Ambient Air Quality Standards
are: carbon monoxide (CO), lead (Pb), nitrogen
dioxide (NO,), ozone (O;), particulate matter
whose aerodynamic size is equal to or less
than 10 microns (PM-10), and sulfur dioxide
(SO,). It is important fo note that the
discussions of ozone in this report refer to
ground level, or tropospheric, ozone and not
to stratospheric ozone. Ozone in the
stratosphere, miles above the earth, is a

beneficial screen from the sun’s ultraviolet
rays. Ozone at ground level, in the air we
breathe, is a health and environmental concern
and is the primary ingredient of what is
commonly called smog.

The report tracks two kinds of trends: air
concentrations, based on actual direct
measurements of pollutant concentrations in
the air at selected sites throughout the
country; and emissions, which are estimates of
the total tonnage of these pollutants released
into the.air annually based upon the best
available engineering calculations.  The
estimates of emissions in this report differ
from those reported last year. Emissions are
now reported in units of short tons per year
(2,000 pounds), rather than in metric tons
(2,205 pounds) as used in earlier reports.
Also, the report reflects a mixture of new
estimation methodologies for fuel combustion,
industrial, and transportation sources, and
includes data obtained from a new model
which was used to update mobile source
emissions in response to concerns about
possible underestimates of the mobile source
contribution to total emissions. This is
discussed in Chapter 3.

The first three chapters of this report cover
trends in the six pollutants with National
Ambient Air Quality Standards. Chapter 4.
presents the information on air toxics. Chapter
5 includes a detailed listing of selected 1992 air
quality summary statistics for every
metropolitan statistical area (MSA) in the
nation. Chapter 6 presents 1983-92 trends for
23 cities throughout the U.S. Chapter 7
presents summary air pollution statistics from
other countries to provide a broader range of
air pollution information.
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Section 1.2 Major Findings — CO

1.2 Major Findings

- Carbon Monoxide (CO)

Air Concentrations

1983-92:

34 percent decrease (8-hour second high at 308 sites)

94 percent decrease (8-hour exceedances at 308 sites)

1991-92:
Emissions
1983-92: 25 percent decrease
1991-92: 4 percent decrease
Overview

Trends. Improvements continued with the
1983-92 ten year period showing 34 percent
improvement in air quality levels and a 25
percent reduction in total emissions. The air
quality improvement agrees more closely with
the estimated 30 percent reduction in highway
vehicle emissions. This progress occurred
despite continued growth in miles of travel in
the U.5. Transportation sources account for
approximately 80 percent of the nation’s CO
emissions. The 30 percent decrease in
highway vehicle emissions during the 1983-92
period occurred despite a 37 percent increase
in vehicle miles of travel Estimated
nationwide CO emissions decreased 4 percent
between 1991 and 1992.

Status. In November 1991, EPA designated 42
areas as nonattainment for CO. Based upon
the magnitude of the CO concentrations, 41 of
these areas were classified as moderate and 1
(Los Angeles) was classified as serious. In

7 percent decrease (8-hour second high at 390 sites)

September 1993, Syracuse, NY became the first
of these 42 nonattainment areas to. be
redesignated as an attainment area.

Some Details. The first major clean fuel
program under the 1990 Clean Air Act
Amendments is the oxygenated fuel program
implemented by state and local agencies
following EPA guidelines. Increasing the
oxygen content of gasoline reduces CO
emissions by improving fuel combustion,
which is typically less efficient at cold
temperatures. On November 1, 1992, new
oxygenated fuel programs began in 28
metropolitan areas. These programs generally
run from November through February and
preliminary results suggest greater CO air
quality improvements, with peak CO levels
declining 13 percent in areas with the new
oxy-fuel program as compared to a 3 percent
decline in non-program areas.
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Section 1.2 Major Findings — CO

CO EMISSIONS TREND
(ANNUAL 2ND MAX 8-HR AVG) (1983 vs. 1992)
CONCENTRATION, PPM MILLION SHORT TONS PER YEAR Cz‘;‘;ﬁ?&s

15 140
308 SITES

CO TREND, 1983-1992

Miscellaneous

120

90% of sites have lower
2nd max B-hr concentrations

__than this line Off-highway

5 Vehicles

100
10

Highway
80

Vehicles

60 Wasto Disposal
&Hecyclrng
5
40 Industrial
i ’ - Processes
10% of sites have lower
2nd max 8-hr concentrations
than this line 20 Fuel
) Combustion
0 T T T T T T 1 0
83 84 85 86 87 88 89 90 91 92 1983 1992
- CO Effects . -

- Carbon monoxlde enters lhe bloodstream and reduces the delwery of oxygen to the. body's organs and :
tissues. .. The health: threat from: caibon monoxide is most serious for. those. who.-suffer from
- cardiovaseular disedse, particularly those with angina or peripheral vascular disease.- Healthy individuals

also are affected but only at higher tevels. Exposure to elevated carbon ‘mionoxide levels is associated
with impairment of visual perception, work capacity, manual dexterity, learning abllrty and. performance
of complex tasks.

‘ ‘
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Section 1.2 Major Findings — Pb

Air Concenirations

1983-92:

89 percent decrease (maximum quarterly average at 203 sites)

1991-92: 9 percent decrease (maximum quarterly average at 235 sites)
Emissions
1983-92: 89 percent decrease in total lead emissions -
(96 percent decrease in lead emissions from transportation sources)
1991-92: 3 percent increase in total lead emissions
(6 percent decrease in lead emissions from transportation sources)
Overview

Trends. Ambient lead (Pb) concentrations in
urban areas throughout the country have
decreased 89 percent since 1983. Total Pb
emissions have also dropped 89 percent since
1983 due principally to reductions from
automotive sources. The drop in Pb
consumption and subsequent Pb emissions
was brought about by the increased use of
unleaded gasoline in catalyst-equipped cars
(99 percent of the total gasoline market in
1992) and the reduced Pb content in leaded
gasoline.

Status. In 1991, EPA announced that 12 areas
would be designated as nonattainment
because of recorded violations of the National
Ambient Air Quality Standard for lead. EPA
also designated as "unclassifiable” 9 other
areas for which existing air quality data are
insufficient at this time to designate as either

attainment or nonattainment. On April 22,
1993, EPA designated one of the unclassifiable
areas as nonaftainment.

Some Details. The large reduction in lead
emissions from transportation sources has
changed the nature of the ambient lead
problem in the U.S. In 1983, estimated lead
emissions were 49,232 tons and 91 percent was
due to transportation sources. In 1992,
estimated lead emissions had dropped to 5,176
tons and transportation sources accounted for
31 percent, due to the remaining fraction of
leaded gasoline sales. Remaining lead
nonattainment problems are associated with
point sources, such as smelters, battery plants,
and solid waste disposal. Consequently,
EPA’s current monitoring and control
strategies target these kinds of specific sources.

Executive Summary 1-4



Section 1.2 Major Findings — Pb

1.5

0.5

0

PB TREND, 1983-1992 PB EMISSIONS TREND
(ANNUAL MAX QRTLY AVG) (1983 vs. 1992) .
CONCENTRATION, UGM" EBOUSAND SHORT TONS PER YEAR Catzl;f:es
203 SITES _ . ,
Miscellaneous
I NAAQS e
Highway
Vehicles
90% of sites have lower j Waste Disposal
Max Quarterly Means .
than ths fine ...\ & Recyctng
Industrial
Processes
Fuet
Combustion

Max Quarterly Meai e
| [ | i [ 1 I ]

83 84 85 86 87 88 89 90 91 92 1983, 1992

Pb Effects

: -?Exposure to Iead can occur through multlple pathways, mcludmg mhalatlon of .arr and lngest‘nn df Iead_ _

" 1enzymat|c energy transfer F aid hnmeostairc mechamsms m the body Fetuses, mfants and:

" especially susceptrble to low doses of lead, often- suffering central nervous system damage Reeent

studies have also shown that lead may be a factor in high: b[ood pressure anr_:l subsequent heart disease
in mlddle-aged whrte males. .
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Section 1.2 Major Findings — NO,

R Nitrogen. Dioxide (NO,)

Air Concentrations

1983-92;

8 percent decrease (annual mean at 183 sites)

1991-92: 3 percent decrease (annual mean at 235 sites)

Emissions: Nitrogen Oxides (NO,}

1983-92: 5 percent increase

1991-92: 1 percent decrease

Overview

Trends. Nitrogen oxide emissions are
estimated to have increased 5 percent since
1983, with a 9 percent increase in fuel
combustion emissions. Air quality improved
8 percent since 1983. The two primary source
categories of nitrogen oxide emjssions, and
their contribution in 1992, are fuel combustion
(51 percent) and transportation (45 percent).
Since 1983, emissions from highway vehicles
have remained relatively constant.

Status. In November 1991, EPA designated
Los Angeles as the only nonattainment area
for NO,.

Some Details. In recent years, Los Angeles
was identified as the only location not meeting
the National Ambient Air Quality Standard for
nifrogen dioxide. In 1992, all monitoring
locations in Los Angeles reported data

meeting the federal standard. This is the first
step towards Los Angeles being redesignated
as an attainment area for nitrogen dioxide.

The scientific community has expressed
concerns that previous EPA emission estimates
have wunderestimated the contribution of
transportation  sources. An extensive
off-highway survey did indeed show marked
increases in off-highway emissions from 1983
to 1992. However, highway emissions using
a new model (MOBILES) stayed relatively flat.
The major increases, using new methodologies,
are from electric utilities, industrial sources,
and off-highway mobile sources. Last year’s
trend from 1982-1991 showed an 8 percent
decrease in NO,, whereas this year's trend
shows a 5 percent increase. As methodologies
continue to improve, we expect to see variance
in the estimates in future years as well.
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Section 1.2 Major Findings — NO,

NO2 TREND, 1983-1992
(ANNUAL ARITHMETIC MEAN)

NOX EMISSIONS TREND
(1983 vs. 1992)

CONCENTRATION, PPM MILLION SHORT TONS PER YEAR ource
gones .
0.07 30
183 SITES
Miscellaneous
0.061
25
_Nﬁ.égs_ R p— Off-highway
0.051 Vehicles
90% of sites have lower i
Arith Mean concentrations Highway
0.04- than this Ilne Vehicles

0.03

'1 0% ot sites have Iower

EWaste Disposal
; & Recycling

Industrial

Processes

Fuel

Arith Mean concentrations Combustion
than this line
COOT—T1TT 7T T T T |
83 84 85 86 87 83 89 90 91 92 1983 1992
NO Eﬂects

Nltrogen dloxide can |n'itate the lungs and Iower reslstance to respiratory mtection (such as lntluenza)
The effects of short term exposure are. stlll unclear but eontinued or frequent exposure 10 concentratlons

Chesapeake Bay ln some westem areas, NO Is an |mponant precursor =to;-*particulate matter
concentrations. -
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Section 1.2 Major Findings — O,

Air Concenirations

1983-92:

21 percent decrease (second highest daily max 1-hour at 509 sites)

65 percent decrease (exceedance days at 509 sites)

1991-92:

Emissions: Volatile Organic Compounds (VOC)

7 percent decrease (second highest daily max 1-hour at 672 sites)

1983-92: 11 percent decrease (+5 percent for NO,)
1991-92: 3 percent decrease (-1 percent for NO,)
Overview
Trends. Ground level ozone, the primary

constituent of smog, has been a pervasive
pollution problem for the U.S. Ambient trends
during the 1980s were influenced by varying
meteorological conditions. Relatively high
1983 and 1988 ozone levels are likely
attributable in part to hot, dry, stagnant
conditions in some areas of the country. The
1992 levels were the lowest of the 1983-92
period. While the complexity of the ozone
problem and the effects of meteorological
conditions warrant caution in interpreting the
data, there have been recent control measures,
such as lower Reid Vapor Pressure for
gasoline resulting in lower fuel volatility and
lower NO, and VOC emissions from tailpipes.
Emission estimates for volatile organic
compounds (VOCs}, which contribute to ozone
formation, are estimated to have improved by
11 percent since 1983. However, these VOC
emission estimates represent annual totals.
NO, emissions, the other major precursor
factor in ozone formation, increased 5 percent
between 1983 and 1992. While these annual
emission totals are the best national numbers

now available, seasonal emission trends would
be preferable. '

Status. In November 1991, EPA designated
98 nonattainment areas for O,. Based upon
the O, concentrations in these areas, EPA
classified 43 areas as marginal, 31 as moderate,
14 as serious, 9 as severe, and 1 (Los Angeles)
as extreme. In June 1992, Kansas City became
the first of these 98 nonattainment areas to be
redesignated as an attainment area. In
December 1992, Cherckee County, SC became
the second. In September 1993, Greensboro,
NC and Knoxville, TN were also redesignated
as attainment areas for ozone.

Some Details.” Year to year ozone trends are
affected by changing meteorological
conditions. The 21 percent improvement
between 1983 and 1992 is in part due to 1983
being a relatively high year for ozone. New
statistical techniques to account for
meteorological influences -suggest an
improvement of 10 percent for the 10-year
period.
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The reacthnty of‘ozone causes heallh problems because it damages Iung tlssue, reduees Iung funetlon :
- and sensitizes the: Iungs to othér: |rr|tants ‘Séientitic evidence indicates that ambient levels of: ‘ozone not
only affect people with impaired resplratory systenis, such as asthmatics, but healthy adults and children
aswell. -Exposure to-ozone for 6 - 7 houfs at relatlvely low concentrations ‘has .-%en found- to
' sigmtleantly reduce’ Iung functlon in normal; healthy people dunng penods of mioderat . Thi
decrease in° Iung function oftenis: aeoompanied by such: symptoms as chest pain,;: coughing, nausea and
.pulmonary congest:on Though less well established-in‘humans; animal studies-have demonslrated that -
repeated exposure to ozone for months to years can produce permanent. structural damage ntheiungs
and-accelerate the rate of lung function loss and aging of the lungs:- ‘Ozone is responsible each yearfor
agricultural crop yleld loss in the U.S. of several billion dollars and.causes noticeable foliar damage in

many crops and-species of trees. Forest and ecosystem studies indicate that damage is resultlng from
current amblent ozone levels :
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Particulate Matter (PM)

Air Concentrations: Particulate Matier (PM-10)

1988-92:

17 percent decrease (based on arithmetic mean at 652 sites}

1991-92: 9 percent decrease (based on arithmetic mean at 652 sites)

Emissions: PM-10

1983-92: 3 percent decrease

1988-92;: 8 percent decrease

1991-92: 2 percent increase
Overview

Trends. In 1987, EPA replaced the earlier total
suspended particulate (TSP) standard with a
PM-10 standard. PM-10 focuses on the smaller
particles likely to be responsible for adverse
health effects because of their ability to reach
the lower regions of the respiratory tract.
Ambient monitoring networks have been

revised to measure PM-10 rather than TSP. -

Although PM-10 trends data are limited,
ambient levels decreased 17 percent between
1988 and 1992. PM-10 emissions from sources
historically included in inventories are
estimated to have decreased 8 percent since
1988 and 3 percent since 1983. Nationally,
fugitive sources (such as emissions from
agricultural tilling, construction, and unpaved
roads) contribute 6 to 8 times more PM-10

emissions than sources historically included in
emission inventories.

Status. In November 1991, EPA designated 70
areas as nonattainment for PM-10.

Some Details. Because many PM-10
monitoring networks evolved from previously
established Total Suspended Particulate
networks, emphasis is being placed on
evaluating current PM-10 monitoring networks
to be certain that they adequately characterize
problems from these finer particles. New
monitoring techniques, such as low cost
portable monitors, are being used as a tool in
these evaluations.
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PM Effects

Based on studies of human. popuiations exposed to_high concentrations of particles (often. in the
presernice of sulfur dioxide) and laboratory studies of animals and humans, the major. effects of concern

. for human health include effects on breattiing and respiratory symptoms, aggravatlon of existing
respiratory and cardiovascular disease, aiterations in the body’s defense systems against foreign
materials, damage to lung tissue, carcinogenesis and premature mortality. . The major subgroups of the
population that appear likely to be most sensitive to the effects of particulate matter include individuals
with chronic obstructive pulmonary or cardiovascular disease, individuals with influenza, asthmatics,
the elderly and children. Particulate matter causes damage to materials, soiling and is a major cause
of substantial visibility impairment in many parls of the Umted States. -
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Su-lfur Dioxide (,SOZ).

Air Concentrations

1983-92:

23 percent decrease (arithmetic mean at 476 sites)

31 percent decrease (24-hour second high at 476 sites}

1991-92:

Emissions: Sulfur Oxides (S0,)

1983-92: no change

1991-92: < 1 percent decrease
Overview
Trends. - Since 1983, SO, emissions were

unchanged while average air quality improved
by 23 percent. This difference occurs because
the historical ambient monitoring networks are
population-oriented while the major emission
sources tend to be in less populated areas.

Status. Almost all monitors in U.S. urban
areas meet EPA’s ambient air quality
standards for SO, Dispersion models are
commonly used to assess ambient 5O,
problems around point sources because it is
frequently impractical to operate enough
monitors to provide a complete air quality
assessment. Currently, there are 46 areas
designated nonattainment for SO,. Current
concerns focus on major emitters, total
atmospheric loadings and the possible need
for a shorter-term standard. Seventy percent

7 percent decrease (arithmetic mean at 557 sites)

of all national SO, emissions are generated by
electric utilities.

Some Details. The Acid Rain provisions of
the 1990 Clean Air Act Amendments include
a goal of reducing SO, emissions by 10 million
tons relative to 1980 levels. The focus of this
control program is an innovative market-based
emission allowances trading program which
will provide affected sources flexibility in
meeting the mandated emission reductions.
This is EPA’s first large-scale regulatory use of
market-based incentives and the first
allowance trade was announced in May 1992.
This program is coordinated with the air
quality standard program to ensure that public
health is protected while allowing for cost
effective reductions of SO,.

Executive Summary
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The major health effects of concern associated with high exposures to sulfur dioxide include effects on
breathing, respiratory iliness and symptoms, alterations in the Iungs defenses, ‘and aggravation of
existing respiratory and cardiovascular disease. The major"' pupulatlon ‘most-sénsitive:
to sulfur dioxide include asthmatlcs and’ mdividuals with' chronic lung disease (such as bronchitis-or
' emphysema) or cardiovascular disease. Children and the elderly may also be sensitive. Sulfur dioxide
praduces foliar damage on trees and agricultural crops. It and nitrogen oxides are major precursors to
acidic deposition {acid rain}, which is associated with a number of effects including aciditication of lakes
and streams, accelerated corrosion of buildings and monuments, and V|51b|l|ty 1mpalrment
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1.3 Some Perspective

It is impoxrtant to realize that many of these air
quality improvements during the past ten
years occurred even in the face of growth of
emissions sources. More detailed information
on these emission trends and the updated
estimation methodologies are contained in a
companion report.

While progress has been made, it is important
not to lose sight of the magnitude of the air
pollution problem that still remains. About 54
million people in the U.S. reside in counties
which did not meet at least one air quality
standard based upon data submitted to EPA’s
data base for the single year 1992. Ground
level ozone is the most common contributor
with 45 million people living in counties that
exceeded the ozone standard in 1992. This is
the first year that no areas had measured
values exceeding the nitrogen dioxide
standard; previous reports had identified

pollutant

Los Angeles with annual means not meeting
the nitrogen dioxide standard. With respect to
sulfur dioxide, it is important to note that
while no measured data were submitted to
EPA’s data base showing exceedances in 1992,
the current sulfur dioxide problems in the U.S.
are associated with point sources and typically
identified by modelling rather than by routine
ambient monitoring. These statistics, and
associated qualifiers and limitations, are
discussed in Chapter 5. These population
estimates are based only upon a single year of
data, 1992, and only consider counties with
monitoring data for that pollutant. As noted
in Chapter 5, there are other approaches that
would yield different numbers. In 1991, EPA
issued a rule formally designating areas that
did not meet air quality standards.”' Based
upon these designations, EPA estimated that
140 million people live in 0zone nonattainment
areas. This difference between the 140 million
and 54 million population figures is because
the formal designations are based upon three

CcO
Lead
NO2
Ozone
PM-10
S02

Any NAAQS

53.6:

60 80

millions of persons

Note: Based on 1990 pepulation data and 1992 air quality data.
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Section 1.3 Some Perspective

years of data, rather than just one, to reflect a
broader range of meteorological conditions.
Also, the boundaries used for nonattainment
areas may consider other air quality related
information, such as emission inventories and
modeling, and may extend beyond those
counties with monitoring data to more fully
characterize the ozone problem and to
facilitate the development of an adequate
control strategy. For the pollutant lead, EPA’s
aggressive effort to better characterize lead
point sources has resulted in new monitors
that have documented additional problem
areas.

Finally, it should be recognized that this report
emphasizes those six pollutants that have
National Ambient Air Quality Standards. As
discussed in Chapter 4, there are other
pollutants of concern. According to industry
estimates, more than 2.0 billion pounds of
toxic pollutants were emifted into the
atmosphere in 1991, compared to 2.2 billion
pounds for the previous year”” They are
chemicals known or suspected of causing
cancer or other serious health effects (e.g.,
reproductive effects). Control programs for

the pollutants discussed in this report can be

expected to reduce these air toxic emissions by
controlling particulates, volatile organic
compounds and nitrogen oxides. However,
Title I of the Clean Air Act Amendments of
1990 provided specific new tools to address
routine and accidental releases of these toxic
air pollutants. The statute established an
initial list of 189 toxic air pollutants. Using
this list, EPA published a list of the industry
groups {or "source categories”) for which EPA
will develop emission standards. EPA will
issue standards for each listed source category,
requiring the maximum degree of emissions
reduction that has been demonstrated to be
achievable. These are commonly referred to as
maximum achijevable control technology
(MACT) standards. EPA is also implementing
other programs to reduce emissions of
chlorofluorocarbons, halons, and other
pollutants that are depleting the stratospheric

ozone layer, and pollutants contributing to
acid deposition.

1-16
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Chapter 2: Background

This report focuses on 10-year (1983-92)
national air quality trends for each of the
major pollutants for which National Ambient
Air Quality Standards (NAAQS) have been
established. This section presents many of the
technical details involved in these analyses;
readers familiar with previous reports may
prefer initially to proceed directly to the
remaining sections. The national analyses are
complemented in Chapter 6 with air quality
trends in 23 metropolitan areas and in Chapter
7 with an international air pollution
perspective.

The air quality trends statistics displayed for a
particular pollutant in this report are closely
related to the form of the respective air quality
standard. @ Ttends in other air quality
indicators are also presented for some
pollutants. NAAQS are currently in place for
six pollutants: carbon monoxide (CO), lead
(Pb), nitrogen dioxide (NO,}), ozone (O,),
particulate matter whose aerodynamic size is
equal to or less than 10 microns (PM-10}, and
sulfur dioxide (SO,). There are two types of
standards — primary and secondary. Primary
standards protect against adverse health
effects, whereas secondary standards protect
against welfare effects like damage to crops,
vegetation, and buildings. Table 2-1 lists the
NAAQS for each pollutant in terms of the
level of the standard and the averaging time
that the standard represents. Some pollutants
(FM-10 and SO,) have standards for both long-
term (annual average) and short-term (24-hour
or less) averaging times. The short-term
standards are designed to protect against
acute, or short-term, health effects, while the
long-term standards were established to
protect against chronic health effects.

Table 2-1. National Ambient Air Quality
Standards (NAAQS) in Effect in 1993.

POLLUTANT PRIMARY SECONDARY
{HEALTH RELATED) {WELFARE RELATED)
Typa of Standard Lovel Type of Standard Level
Average Cencantration® Avarags Concantration
co 8-hour® 9 ppm No Secondary Standard
{10 mg/m”)
1-hour® a5 ppm No Secondary Standard
{40 mg/m") .
Pb Maximum Same as Primary Standard
Quarerly 1.5 pg/m®
Average
NO, Annual 0.053 ppm Sama as Prmary Standard
Arthmatec {100 pg/im?)
Mpan
Q, Maximum Same as Primary Standard
Dally 0.12 ppm
1-hour (235 pg/m’}
Averags®
PM-10 Annual Same a5 Primary Standard
Arithmatic 50 ugim®
Mean®
24.hoyr? 150 pg/m? Same as Primary Standard
S0, Annual a0 pg/im®
Arlthmalic [0.03 ppr) 3-hour® 1300 pg/nr’
Mean (0.50 ppm}
24-hour® 365 pg/m®
{0.14 ppm)}

* Parenthelical value Is an approximately equivalent concentration.
* Not o ba axceedsd mora than once per year.

* The standard is attalnad when the expected number of days per calendar year
with maximum hourly average concenirations abeve 0.12 ppm is equal to or less
than 1, as datermined according to Appendix H of the Ozone NAAQS.

9 Parliculate standards use PM-10 {particles lass than 10p in dlametar) as the
indicator poliutant. The annual standard Is atlained when the axpected annual
arithmatic mean concentration I3 less than or aqual to 50 pg/m®; the 24-hour
standard Is attained when tha expacled numbar of days per catendar year abova
150 ug/m* is equal lo or lass than 1; as determined according to Appendix K of
tha PM NAAQS. )

It is important to note that discussions of
ozone in this report refer to ground level, or
tropospheric, ozone and not stratospheric
ozone. Ozone in the stratosphere, miles above
the earth, is a beneficial screen from the
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Section 2.1 Air Quality Data Base

sun’s ultraviolet rays. Ozone at ground level,
in the air we breathe, is a health and
environmental concern and is the primary
ingredient of what is commonly called smog.

The ambient air quality data presented in this
report were obtained from EPA’s Aerometric
Information Retrieval System (AIRS). These
are actual direct measurements of pollutant
concentrations at monitoring stations operated
by state and local governments throughout the
nation. EPA and other federal agencies
operate some air quality monitoring sites on a
temporary basis as a part of air pollution
research studies. In 1992, more than 4,200
monitoring sites reported air quality data for
the six NAAQS pollutants to AIRS. The vast
majority of these measurements represent the
heavily populated urban areas of the nation.

The national monitoring network conforms to
uniform criteria for monitor siting,
instrumentation, and quality assurance.! Each
monitoring site is classified into one of three
specific categories. National Air Monitoring
Stations (NAMS) were established to ensure a
long-term national network for urban area-
oriented ambient monitoring and to provide a
systematic, consistent data base for air quality
comparisons and trends analysis. The State
and Local Air Monitoring Stations (SLAMS)
allow state or local governments to develop
networks tailored to their immediate
monitoring needs. Special Purpose Monitors
(SPM) fulfill very specific or short-term
menitoring goals. Often SPMs are used as
source-oriented monitors rather than monitors
which reflect the overall urban air quality.
Data from all three types of monitoring sites
are presented in this report.

Trends are also presented for annual
nationwide emissions. These are estimates of
the amount and kinds of pollution being
emitted by automobiles, factories and other
sources, based upon best available engineering
calculations. The 1992 emission estimates are
preliminary and may be revised in the next
annual report. Estimates for earlier years have

been recomputed using current methodology
so that these estimates are comparable over
time. The reader is referred to a companion
EPA publication, National  Air Pollutant
Emission Estimates, 1900-1992°, for more
detailed information.

2.1 Air Quality Data Base

Monitoring sites are included in the national
10-year trend analysis if they have complete
data for at least 8 of the 10 years 1983 to 1992.
For the regional comparisons, the site had to
report data in each of the last three years to be
included in the analysis. Data for each year
had to satisfy annual data completeness
criteria  appropriate to pollutant and
measurement methodology. Table 2-2 displays
the number of sites meeting the 10-year trend
completeness criteria. For PM-10, whose
monitoring network has just been initiated
over the last few years, analyses are based on
sites with data in 1988 through 1992.

Table 2-2. Number of Monitoring Sites.

Number of ' Number of
Pollutant Sites Reporting Trend Sites
in 1992 1983-92

Co 507 308
Pb 437 ’ 203
NO, 332 183
0, 853 508
PM-10 1471 652*
S0, 722 ‘ 476
Total 4322 2331

* Number of Trend Siles in 1988-92

The air quality data are divided into two
major groupings — 24-hour measurements
and continuous 1-hour measurements. The
24-hour measurements are obtained from
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monitoring instruments that produce one
measurement per 24-hour period and typically
operate on a systematic sampling schedule of
once every 6 days, or 61 samples per year.
Such instruments are used to measure PM-10
and Pb. For PM-10, more frequent sampling
of every other day or everyday is now also
common. Only PM-10 sites with weighted
annual arithmetic means that met the AIRS
annual summary criteria were selected as
trends sites. The 24-hour Pb data had to have
at least six samples per quarter in at least 3 of
the 4 calendar quarters. Monthly composite
Pb data were used if at least two monthly
samples were available for at least 3 of the 4
calendar quarters.

The 1-hour data are obtained from monitoring
instruments that operate continuously,
producing a measurement every hour for a
possible total of 8,760 hourly measurements in
a year. For continuous hourly data, a valid
annual mean for trends requires at least 4,380
hourly observations. The SO, standard-related
daily statistics required 183, or more, daily
values. Because of the different selection
criteria, the number of sites used to produce
the daily SO, statistics may differ slightly from
the number of sites used to produce the
annual 50O, statistics. Ozone sites met the
annual trends data completeness requirement
if they had at least 50 percent of the daily data
available for the ozone season, which typically
varies by State.?

The use of a moving 10-year window for
trends yields a data base that is more
consistent with the current monitoring
network and reflects the period following
promulgation of wuniform monitoring
requirements. In addition, this- procedure
increases the total number of trend sites for
the 10-year period relative to the data bases
used in the last annual report*

2.2 Trend Statistics

The air quality statistics presented in this
report relate to the pollutant-specific NAAQS
and comply with the recommendations of the
Intra-Agency Task Force on Air Quality
Indicators.’ Although not directly related to
the NAAQS, more robust air quality indicators
are presented for some pollutants to provide a
consistency check.

A composite average of each of the trends
statistics is used in the graphical presentations
that follow. All sites were weighted equally in
calculating the composite average trend
statistic. Missing annual summary statistics
for the second through ninth years for a site
are estimated by linear interpolation from the
surrounding years. Missing end points are
replaced with the nearest valid year of data.
This procedure results in a statistically
balanced data set to which simple statistical
procedures and graphics can be applied. The
procedure is also conservative, because
end-point rates of change are dampened by
the interpolated estimates.

This report presents statistical confidence
intervals around composite averages. The
confidence intervals can be used to make
comparisons between years; if the confidence
intervals for any 2 years do not overlap, then
the composite averages of the 2 years are
significantly different. Ninety-five percent
confidence intervals for composite averages of
annual means and second maxima were
calculated from a two-way analysis of variance
followed by an application of the Tukey
Studentized Range.® The confidence intervals
for composite averages of estimated
exceedances were calculated by fitting Poisson
distributions” to the exceedances each year and
then applying the Bonferroni multiple
comparisons procedure® The utilization of
these procedures is explained elsewhere.”'
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Boxplots' are used to present air quality
trends because they have the advantage of
displaying, simultaneously, several features of
the data. Figure 2-1 illusirates the use of this
technique in presenting the percentiles of the
data, as well as the composite average. For
example, 90 percent of the sites would have
concentrations equal to or lower than the 90th
percentile.

Bar graphs are introduced for the Regional
comparisons with the 3-year trend data base.
These comparisons are based on the ten EPA
Regions (Figure 2-2). The composite averages
of the appropriate air quality statistic of the
years 1990, 1991 and 1992 are presented. The
approach is simple, and it allows the reader at
a glance to compare the short-term changes in
all ten EPA Regions.

F

95th PERCENTILE

A

90th PERCENTILE

g+ 75th PERCENTILE
COMPOSITE AVERAGE

S«—25th PERCENTILE

10th PERCENTILE

5th PERCENTILE

Figure 2-1. Illustration of plotting convention of
boxplots.

ol
%

Figure 2-2. Ten regions of the UL.S. Environmental

Protection Agency.
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Chapter 3: National and
Regional Trends in NAAQS

Poliutants

EPA has set National Ambient Air Quality
Standards (NAAQS) for six pollutants
considered harmful to public health: carbon
monoxide (CO), lead (Pb), nitrogen dioxide
(NO,), ozone (O;), particulate matter (PM-10),
and sulfur dioxide (S0,). This chapter focuses
on both 10-year (1983-92) trends and recent
changes in air quality and emissions for these
six pollutants. Changes since 1991, and
comparisons between all the trend sites and
the subset of National Air Monitoring Stations
(NAMS) are highlighted. Trends are examined
for both the nation and the ten EPA Regions.
This chapter presents a new section on
visibility, a topic which relates to several of
the NAAQS pollutants.

As in previous reports, the air quality trends
are presented using trend lines, confidence
intervals, boxplots and bar graphs. The reader
is referred to Section 2.2 for a detailed
description of the confidence interval and
boxplot procedures.

Trends are also presented for annual
nationwide emissions of carbon monoxide,
lead, nitrogen oxides (NO,), volatile organic
compounds (VOC), particulate matter, and
sulfur oxides (SO,). These emissions data are
estimated using best available engineering
calculations. The reader is referred to a
companion report for a detailed description of
emission trends, source categories and
estimation procedures.’

The estimates of emissions in this report differ
from those reported last year in several ways.
First, emissions are now reported in units of
short tons per year (a short ton is 2,000 1bs.),

rather than the metric tons (2,205 Ibs) used in
earlier reports. Thus, the numbers shown are
about 10 percent higher. Also, mobile source
emission estimates have been updated in
response to concerns raised in a National
Academy of Sciences (NAS) report about
possible underestimates in mobile source
emissions.” Emissions from highway vehicles
have been recomputed using the MOBILESa
emission factor model. This model provides a
more accurate estimate of motor vehicle
emissions, and reflects a number of new
requirements for both vehicles and fuels, such
as exhaust emission standards and
reformulated fuels mandated by the 1990
Clean Air Act Amendments.

Other changes in methodology included in the
new mobile model have contributed to the
different mobile source emission values in this
report. Some of these include an increase
from 3 to 9 in the number of speeds entered
into the mobile model, a mixture of seasonal
and national average temperatures, the use of
county-level rather that State-level vehicle mix
beginning in 1987, the addition of oxygenated
fuel-use data, and new non-road mobile
source emission estimates based on an
extensive equipment survey.

The most notable difference created by
applying the new mobile methodologies to
previous years shows up in the recalculated
emissions values for 1991. Revised estimates
for the off- and on-highway categories

- increased the total emissions from last year’s

estimates for CO by 32 percent, for NOx by 13
percent, and for VOC by 26 percent. The
addition of data more reflective of actual
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vehicle operating conditions, and the use of
the survey for off-highway data are the
primary reasons for the increase. For on-
highway sources, the trend continues to show
a decrease in overall emissions, even though
the decrease is not as large as originally seen
using the old methodologies. However, the
trend for non-highway values appears to be
increasing for all pollutants.

Other improvements in the estimation
methodologies over last year include using
actual fossil-fuel steam utility data, using rule
effectiveness factors where applicable,
applying earnings data by industry, utilizing
emission factor wupdates for railroads,
residential wood combustion and aircraft, and
using county-specific information wherever
possible. Also, for the first time, this report
presents estimates for PM-10 emissions that

go back to 1983. These changes are part of a
broad effort to update and improve emission
estimates. Additional changes are expected in
the future, resulting in improved accuracy and
reduced uncertainty in the estimates.

This chapter presents 10-year trends for both
air quality and emissions in separate sections
for each of the 6 NAAQS pollutants. Before
these individual discussions, Figure  3-1
provides a convenient summary of the 1983-92
emissjon changes for all six pollutants. Lead
clearly shows the most impressive decrease of
89 percent but improvements are also seen for
CO (-25 percent), VOC (-11 percent), and PM-
10 (-3 percent). SOx has remained fairly
steady, and the only increase (+5 percent) is
seen for NO,, despite an 8 percent decrease in
motor vehicle NOx emissions.
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Figure 3-1. Comparison of 1983 and 1992 national total emissions.
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Section 3.1 Trends in Carbon Monoxide

3.1 Trends in Carbon Monoxide

Carbon monoxide (CQO) is a colorless, odorless
and poisonous gas produced by incomplete
burning of carbon in fuels. Carbon monoxide
enters the bloodstream and reduces the
delivery of oxygen to the body’s organs and
tissues. The health threat is most serious for
those who suffer from cardiovascular disease,
particularly those with angina or peripheral
vascular disease. Exposure to elevated carbon
monoxide levels is associated with impairment
of visual perception, manual dexterity,
learning ability and performance of complex
tasks.

The NAAQS for ambient CO specify upper
limits for both 1-hour and 8-hour averages
that are not to be exceeded more than once
per year. The 1-hour level is 35 ppm, and the
8-hour level is 9 ppm. This trends analysis
focuses on the 8-hour average results because
the 8-hour standard is generally the more
restrictive limit. Nationally, there have not
been any recorded exceedances of the CO
1-hour NAAQS since 1990.

Trends sites were selected using the criteria
presented in Section 2.1 which yielded a data
base of 308 sites for the 10-year period 1983-92
and a data base of 390 sites for the 3-year
1990-92 period. There were 95 NAMS sites
included in the 10-year data base and 115
NAMS sites in the 3-year data base. Eighty
percent of the nationwide CO emissions are
from transportation sources, with the largest
contribution coming from highway motor
vehicles. Thus, it is not surprising that most
of these trends sites are located in urban areas
where the main source of CO is motor vehicle
exhaust; other CO sources are wood-burning
stoves, incinerators, and industrial sources.

3.1.1 Long-term CO Trends: 1983-92

The 1983-92 composite national average trend
is shown in Figure 3-2 for the second highest
non-overlapping 8-hour CO concentration for
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Figure 3-2. National trend in the composite
average of the second highest non-overlapping
8-hour average carbon monoxide concentration at
both NAMS and all sites with 95 percent
confidence intervals, 1983-1992.

the 308 long-term trend sites and the subset of
95 NAMS sites. During this 10-year period,
the national composite average of the annual
second highest 8-hour concentration decreased
by 34 percent and the subset of NAMS
decreased by 33 percent. Both curves show
similar trends for the NAMS and the larger
group of long-term trend sites. Nationally, the
median rate of improvement between 1983
and 1992 is 4 percent per year for the 308
trend sites, and for the subset of 95 NAMS.
Except for a small upturn between 1985 and
1986, composite average 8-hour CO levels
have shown a steady decline throughout this
period. The regional median rates of
improvement varied from 2 to 7 percent per
year. The greatest improvement was seen in
the Rocky Mountain states with a decline in
CO levels of 7 percent per year. The
Northeast states saw median rates of decline
of 5 percent per year, while the Region IX
states recorded a 2 percent per year decline in
CO levels. The 1992 composite average is the
lowest composite mean of the past ten years,
and is significantly lower than the composite
means for 1990 and earlier years for both the
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Section 3.1 Trends in Carbon Monoxide

308 trend sites, and the subset of 95 NAMS.
This same trend is shown in Figure 3-3 for the
308 trend sites by a boxplot presentation
which provides additional information on the
year-to-year distribution of ambient CO levels
at these long-term trend sites. The general
long-term improvement in ambient CO levels
is clear for all the percentiles, but the
improvement is especially notable at the
higher percentile concentrations.

Figure 3-4 displays

the 10-year trend in CO levels
the composite g the Jowest
average of the th ¢
estimated number of Of e pas
exceedances of the 10 years.

8-hour CO NAAQS.
This exceedance rate ,
was adjusted to account for incomplete
sampling. The trend in exceedances shows
long-term improvement but the rates of
change are much higher than those for the
second maximums. The composite average of
estimated exceedances decreased 94 percent
between 1983 and 1992 for the 308 long-term
trend sites, while the subset of 95 NAMS
showed a 90 percent decrease.  These
percentage changes for exceedances are
typically much larger than those found for
peak concentrations. The trend in annual
second maximum 8-hour values is more likely
to reflect the change in emission levels, than
the trend in exceedances. For both curves, the
1992 composite average of the estimated
exceedances is significantly lower than levels
for 1990 and earlier years.

These long-term trends have emphasized air
quality statistics that are closely related to the
NAAQS. For many pollutants, this tends to
place an emphasis on peak values, because
these peak values are associated with health
effects, and thus are considered in any trends
analysis of ambient levels. While these
summary statistics may be more readily
understood with respect to the NAAQS, there
is concern that they may be too variable to be
used as trend indicators. This issue was
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Figure 3-3. Boxplot comparisons of trends in
second highest non-overlapping 8-hour average
carbon monoxide concentrations at 308 sites,
1983-1992. '
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Figure 3-4. National trend in the composite
average of the estimated number of exceedances of
the 8-hour carbon monoxide NAAQS, at both
NAMS and all sites with 95 percent confidence
intervals, 1983-1992.
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Section 3.1 Trends in Carbon Monoxide

addressed in last year’s report in response to
concerns raised about ozone trend indicators
by a National Academy of Sciences (NAS)
report” The concern was whether trend
results using a peak value type of summary
statistic, such as the annual second maximum,
could be overly influenced by data from just a
few days and not necessarily be representative
of an "overall" trend. Last year's report looked
at trends in alternative summary statistics to
see if there were sufficient differences to
warrant concern. As an example of alternative
trends indicators, the NAS report cited earlier
EPA analyses which used a comparison of
different percentiles and maximum values.**
The concentration percentiles are statistically
robust, in the sense that they are less affected
by a few extreme values. The trends analysis
presented last year showed that the 10-year
trends for all these various alternative carbon
monoxide summary statistics were similar,
however, there was a tendency to show less
percent improvement (become flatter) for the
lower percentile indicators.”

The 10-year 1983-92 trend in national carbon
monoxide emission estimates is shown in
Table 3-1. These estimates show a 25 percent
decrease in total emissions between 1983 and
1992. The estimates in this report differ from
those reported last year in several ways. First,
the emissions are now reported in units of
short tons per year (a short ton is 2,000 lbs.),
rather than the metric tons (2,205 Ibs) used in
earlier reports. Thus, these totals are about 10
percent higher due to the change in reporting
unifs. Also, the emissions from highway
vehicles have been recomputed using the
MOBILES emissions factor model, rather than
the MOBILE4.1 model used in last year’s
report. This second change yielded a revised
highway vehicle emissions estimate for 1991
that is 48 percent higher than last year, while
the estimate for 1983 was revised upward by
only 10 percent. The highway vehicle
emissions estimates for the post-1985 period
use county level data, e.g., VMT, oxy-fuels,
whereas, the earlier years use state level data.

This input change alone results in a marked
increase in the accuracy of the emission
estimates. .Finally, the off-highway emissions
for the post-1985 period are based on 1990
survey data back projected using Bureau of
Economic Analysis (BEA) data.

Figure 3-5 contrasts the 10-year increasing
trend in vehicle miles traveled (VMT) with the
declining trend in carbon monoxide emissions
from highway wvehicles. Emissions from
highway vehicles decreased 30 percent during
the 1983-92 period, despite a 37 percent
increase in vehicle miles of travel! This
indicates that the Federal Motor Vehicle
Control Program (FMVCP) has been effective
on the national scale, with controls more than
offsetting growth during this period.
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Figure 3-5. Comparison of trends in total
national vehicle miles traveled and national
highway vehicle carbon monoxide emissions,
1983-92.
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Section 3.1 Trends in Carbon Monoxide

While there is general agreement between
changes in air quality and emissions over this
10-year period, it is worth noting that the
emission changes reflect estimated national
totals, while ambient CO monitors are

frequently located to identify local problems.
The mix of vehicles and the change in vehicle
miles of travel in the area around a specific
CO monitoring site may differ from the
national averages.

Table 3-1. National Carbon Monoxide Emission Estimates, 1983-1992

{million short tons/year)

SOURCE
CATEGORY 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992
Fuel Combustion - ) . :
Electric Utilities 0.30 0.32 0.32 0.29 0.30 0.31 0.32 0.31 0.31 0.31
Fuel Combustion -
Industrial 0.70 0.73 0.69 0.68 0.68 0.7 0.71 0.72 0.72 0.71
Fuel Combustion -
Other 6.72 6.76 7.01 6.57 6.34 6.17 5.94 5.73 5.58 5.15
Chemical and
Allied Product 1.84 2.08 1.48 1.81 1.76 1.87 188 1.89 1.91 1.87
Manufacturing
Metals Processing 1.56 1.73 1.87 2.08 1.98 210 2.13 2.08 1.99 1.98
Petroleum and
Related Industries 0.48 0.38 0.43 0.45 0.46 0.44 0.44 0.44 0.44 0.40
Other Industrial
Processes 0.86 0.91 0.69 0.72 0.71 0.71 0.72 0.72 0.7 0.72
Solvent Utilization 0 0 o | o 0 0 0 0 0 0
Storage and ' ‘
Transport 0 0 0.05 0.09 0.09 0.10 0.10 0.10 0.10 0.10
Waste Disposal .
and Recycling 2.03 2.03 1.94 1.92 1.85 1.81 1.75 1.69 1.64 1.69
Highway Vehicles 768.67| 7540 7352| 7047| 65.60| 6522 6013 59.80 58.83| 55.29
Off-Highway 14.25| 15.62| 15.80| 15.66| 1533 1530| 15.00| 14.64 14.24| 14.68
Natural Sources 0 0 0 0 0 0 0 0 0 0
Miscellaneous

115.96| 112.97| 107.90| 104.89 m 99.07 m a2.38| go68| 87.18

NOTE: The sums of sub-calegories may not equal fotal due to rounding.
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Section 3.1 Trends in Carbon Monoxide

3.1.2 Recent CO Trends: 1990 - 1992

This section examines ambient CO changes
during the last 3 years (1990, 1991 and 1992) at
sites that recorded data in all three years.
Between 1990 and 1992, the composite average
of the second highest non-overlapping 8-hour
average CO concentration at 390 sites
decreased by 11 percent and decreased by 8
percent at the 115 NAMS sites. The composite
average - of the estimated number of
exceedances of the 8-hour CO NAAQS
decreased by 68 percent between 1990 and
1992 at both the 390 trend sites and the 115
INAMS sites. During the last two years, 1991-
92, at the 390 trends sites the composite
average of the second highest non-overlapping
8-hour average CO concentration decreased 7
percent and the composite number of
estimated exceedances decreased by 49
percent. Estimated nationwide CO emissions
decreased 4 percent between 1991 and 1992,

and CO emissions from highway vehicles
decreased by 6 percent.

Figure 3-6 shows the composite Regional
averages for the 1990-92 time period. Seven of
the ten Regions had 1992 composite mean
levels less than the corresponding 1990 and
1991 values. Increases in composite mean CO
levels were seen in Regions I, VI, and VIII,
although 1992 levels still remained less than
1990 for all Regions. The increases in Region
VIII are attributed to a higher frequency in
1992 of unfavorable meteorological conditions,
i.e., atmospheric inversions, which contributed
‘to increased CO levels in Denver. These
Regional graphs are primarily intended to -
depict relative change. Because the mix of
monitoring sites may vary from one area to
another, this graph is not intended to indicate
Regional differences in concentration levels.
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Figure 3-6. Regional comparisons of 1990, 1991, 1992 composite averages of the second hzghest non-
overlapping 8-hour average carbon monoxide concentrations.
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Section 3.1 Trends in Carbon Monoxide

Clean Air Act Oxygenated Fuel Progranl

- The: flrst major clean fuel program operatlng under the 1980 Amendments to the Clean Alr A"i

P content of 27 pereent oxygen hy. weight. The ‘program |mplemented it California: epeciﬁes an oxyge

1.8t022 percent oxygen by weight Eight metropolltan areas Iocated iInthe western states started oxygenated

- fuels  programs prior to 1992

rlncreasing the. oxygen content of gasollne reduces. CO emissions by |mprowng t‘uel combustlnn, whleh is: less‘
‘efficient at cold temperatures CO emissions are particularly high dunng the first few minutes ufter an engine is.

. started, when |t needs extra fuel to warm up.

Although the initial data indicate that CO levels have decllned in areas |mplement|ng the oxygenated fuel program,
' there have been some complaints from motorists that pumpmg the new fuel at self-service pumps has caused
 dizziness or Headaches. EPA is warking with the Centers for Disease Control, the state of Alaska and lndustry to
undertake additional research on the effects of the fuel. EPA expeets the research tobe completed pner to. the

start of the 1993-94. oxygenated gasoline season,

Comparisons have been made between the
peak CO concentrations recorded during the
fourth quarter (October through December) of
1991 and 1992 in cities with and without the
oxygenated fuels (oxy-fuels) program. Due to
the differences in the California program,
those cities were not included in the analysis.
Figure 3-7 presents boxplots of the differences
in the fourth quarter second highest 8-hour
concentrations between 1991 and 1992 at all
non-California monitoring sites. As these
boxplots indicate, larger decreases in peak CO
concentrations, on the average, were recorded
in those new areas which started the
oxygenated fuels program, than in areas that
did not implement the fuels program. The
median percent changes in the quarterly
second highest 8-hour concentrations were a
13 percent decrease in the new areas, a 5
percent decrease in existing oxy-fuels cities,
and 3 percent decrease in non-program cities.
The differences in both the existing program
cities and the non-program cities likely reflect
the variation due to changes in meteorological

conditions, since these areas did not
experience a change in program status.

7 Difference, ppm

220 sites

96 sltes 39 sites

Increase: 1691-92

]
{
decressa: 1851-92

New Oxy-fuols  Extsling oxy-fuele
Program Program

No oxy-fusle
Program

Figure 3-7, Boxplot comparison of differences
between 4th quarter second highest 8-hour
concentration, 1991-1992.
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Section 3.2 Trends in Lead

3.2 Trends in Lead

Lead (Pb) gasoline additives, nonferrous
smelters and battery plants are the most
significant contributors to atmospheric Pb
emissions. Transportation sources in 1992
contributed 31 percent of the annual
emissions, down substantially from 81 percent
in 1985, Total lead emissions from all sources
dropped from 20,100 tons in 1985 to 5,000 and
5,200 tons, respectively in 1991 and 1992. The
decrease in lead emissions from highway
vehicles accounts for essentially all of this
drop. The reasons for this drop are noted
below.

Two air pollution confrol programs
implemented by EPA before promulgation of
the Pb standard® in October 1978 have resulted
in lower ambient Pb levels. First, regulations
-issued in the early 1970s required gradual
reduction of the Pb content of all gasoline over
a period of many years. The Fb content of the
leaded gasoline pool was reduced from an
average of 1.0 gram/gallon to 0.5 gram/gallon
on July 1, 1985 and still further to 0.1
gram/gallon on January 1, 1986. Second, as
part of EPA’s overall automotive emission
control program, unleaded gasoline was
introduced in 1975 for use in automobiles
equipped with catalytic control devices. These
devices reduce emissions of carbon monoxide,
volatile organics and nitrogen oxides. In 1992,
unleaded gasoline sales accounted for 99
percent of -the total gasoline market. In
contrast, the unleaded share of the gasoline
market in 1983 was approximately 50 percent.
These programs have essentially eliminated
violations of the lead standard in urban areas
without lead point sources. Programs are also
in place to control Pb emissions from
stationary point sources. Pb emissions from
stationary sources have been substantially
reduced by control programs oriented toward
attainment of the particulate matter and Pb
ambient standards, however, significant
ambient problems still remain around some
lead point sources, which are the focus of new

~ Surveillance Network (NASN) sites.

monitoring initiatives. Lead emissions in 1992
from industrial sources, e.g., primary and
secondary lead smelters, dropped by about 91
percent from levels reported in 1970.
Emissions of lead from solid waste disposal
are down about 66 percent since 1970. In
1992, emissions from solid waste disposal,

industrial processes and transportation were

respectively: 0.7, 2.3 and 1.6 x 10° tons. The
overall effect of these three control programs
has been a major reduction in the amount of
Pb in the ambient air. In addition to the
above Pb pollution reduction activities,
additional reductions in Pb are anticipated as
a result of the Agency’s Multi-media Lead
Strategy issued in February, 1991.7 The goal of
the Agency’s Lead Strategy is to reduce Pb
exposures to the fullest extent practicable.

Exposure