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PREFACE

This is the tenth annual report of air pollution trends issued by
the Monitoring and Data Analysis Division of the U. S. Envirommental
Protection Agency. The report 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 William F. Hunt, Jr., {MD-14) U. S.
Environmental Protection Agency, Monitoring and Data Analysis Division,
Research Triangle Park, N. C. 27711.

The Monitoring and Data Analysis Division would Tike to acknowledge
William F. Hunt, Jr., for the overall management, coordination, and
direction given in assembling this report. Special mention should also
be given to Helen Hinton for typing the report and Alison Pollack,
Systems Applications, Incorporated for the calculation of confidence

intervals and the preparation of graphics.

The following people are recognized for their contributions to
each of the sections of the report as principal authors:

Section 1 - William F. Hunt, Jr. and Robert E. Neligan

Section 2 ~ William F. Hunt, Jr.

Section 3 - Thomas C. Curran, Robert B. Faoro, and Neil H. Frank
Section 4 - William F. Hunt, Jr. and Robert B. Faoro

Al so deserving special thanks are Edward Mask for assembling the
air quality data base and Chuck Mann for the emission trend analyses.
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NATIONAL AIR QUALITY AND EMISSIONS TRENDS REPORT, 1982

1. EXECUTIVE SUMMARY

1.1 INTRODUCTION

National long-term (1975 through 1982) improvements can be seen
for sulfur dioxide (SO}, carbon monoxide (CO), and lead (Pb}. Similar
improvements have been documented in earlier air quality trends reports,l-9
issued by the U. S. Envirommental Protection Agency (EPA). Improvements can
also be seen for ozone (03) and nitrogen dioxide (NO2) in the period
1979 through 1982 and for total suspended particulate (TSP) between
1978 and 1982.

The trend in O3 is complicated by a major drop in measured
concentration levels which occurred between 1978 and 197?0 largely due
to a change in the O3 measurement calibration procedure. Therefore,
special attention is given to the 1979 through 1982 period, because the
change in the calibration procedure is not an influence during this
period,

The trend in TSP is complicated by the fact that the glass fiber
filters used to collect TSP data were changed in 1978, 1979, and again in
1982. Al though the filters used in 1978 and 1982 were comparable, the
filters used during 1979, 1980, and 1981 were different.ll Therefore,
special attention is given to the trend from 1978 to 1982, with less
credence given to the intervening years.

.In the ambient air quality trend analyses which follow, the National

Air Monitoring Sites {NAMS) are compared with all the air monitoring
sites meeting trends criteria. The NAMS provide accurate and timely
data to EPA from a stream-lined, high quality, more cost-effective,
national air monitoring network. They are located in areas with high
pollutant concentrations, high population exposure, or a combination of
both. Because the NAMS are located in the more heavily polluted areas,
the pollutant-specific trend lines for the NAMS are higher than the
trend 1ines for all the trend sites taken together. In general, the

- rates of improvement observed at the NAMS are very similar to the rates
of improvement observed at all the trend sites.

Al1 of the ambient air quality trend analyses, which follow,
are based on monitoring sites which recorded at least 6 of the 8 years
of data in the period 1975 to 1982. Each year had to satisfy an annual
data completeness criteria, which is discussed in Section 2.1, Data
Base. :
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1.2 MAJOR FINDINGS

Total Suspended Particulate (TSP) - Annual average TSP levels
measured at 1768 sites decreased 15 percent between 1975 and 1982
(Figure 1-1). This corresponds to a 27 percent decrease in estimated
TSP emissions for the same period {Figure 1-2). TSP air quality levels
generally do not improve in direct proportion to estimated emissions
reductions, because air quality levels are influenced by factors such
as natural dust, reintrained street dust, construction activity, etc,
which are not included in the emissions estimates. Since 1977, the
glass filters used throughout the nation at TSP monitoring sites have
been centrally procured by EPA for the State and local agencies in
order to obtain uniformity in TSP collection nationwide at reduced
cost. The filters used in 1979, 1980 and 1381 were found to record
higher values than the filters used in 1978 and 1982, because of higher
filter alkalinity, which is related to artifact error.ll The filters used
in 1978 and 1982 were suppiied by the same manufacturer and found to be
comparable based on similar alkalinity levels. Therefore, although the
air quality values for 1979, 1980 and 1981 are probably biased high,
the trend between 1978 and 1982 is valid. The air quality improvement
between 1978 and 1982 is due not only to reductions in TSP emissions,
but also to more favorable meteorology in 1982. An analysis of meteoro-
logical conditions for 1982 indicated a potential for lower TSP concentra-
tions due to abnormally high precipitation.

P . - et P IR P a
RLL SITES (1768} -.’_.
: 56.8 £ ’° T T I T Y ;
. 1]
X7 N g
[ =Y
e
N
by I8
- ¥ ‘
-
-
-
"
a4 &
S
3
b
B

WANS SITES (3471

,975 1878 1877 1978 978
- YERR

1568 1981 1982
1579 - 1981 averages may be too high (see Tert)
IE:EIE: TRANSPORTATION % Fufe CONBUSTION

1975 1978 1877 igva 1978 1988 198} reaz
YEAR

=)
% INDUNFRIRL PROCESSES & A0LI0 WRSIE RND MISCELLSnEOUS

FIGURE t-2. NATIONAL TREND IN PARTICULATE EMI{SSIONS. 1875-1982.

FIGURE 1-1. MNATIONAL TREND I[N THE COMPESITE NYERAGE OF THE

GEQMETRIC MERN TOTAL SUSPENDED *RRTICULATE
AT BOTH NAMS AND ALL SITES. 1575 -1882.



4

Sulfur Dioxide (SO2) - Annual average SOp levels measured at 351
sites with continuous S0 monitors decreased 33 percent from 1975 to
1982 (Figure 1-3). A comparable decrease of 39 percent was observed in
the trend in the composite average of the second maximum 24-hour averages
(Figure 1-4). An even greater improvement was observed in the estimated
nunber of exceedances of the 24-hour standard, which decreased 9]
percent (Figure 1-5). Correspondingly, there was a 17 percent drop in
sul fur oxide emissions (Figure 1-6). The difference between emissions
and air quality trends arises because the use of high sul fur fuels was
shifted from power plants in urban areas, where most of the monitors
are, to power plants in rural areas which have fewer monitors. Further,
the residential and commercial areas, where the monitors are located,
have shown sul fur oxide emission ‘decreases comparable to S02 air quality
improvements. These decreases in sulfur oxide emissions are due to a
combination of energy conservation measures and the use of cleaner
fuels in the residential and commercial areas.
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Carbon Monoxide (CO} - Nationally, the second highest non-overlapping
8-hour average CO Tevels at 196 sites decreased at a rate of approximately
5 percent per year, with an overall reduction of 31 percent between
1976 and 1982 (Figure 1-7). An even greater improvement was observed
in the estimated number of exceedances, which decreased 87 percent
(Figure 1-8). CO emissions decreased 11 percent during the same period
(Figure 1-9). Because CO monitors are typically located to identify
potential problems, they are 1ikely to be placed in traffic saturated
areas that may not experience significant increases in vehicle miles of
travel. As a result, the air quality levels at these locations generally
improve at a rate faster than the nationwide reduction in emissions.
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. Nitrogen Dioxide (NOp) - Annual average NOp levels, measured at
276 sites, increased from 1975 to 1979 and then began declining
(Figure 1-10). The 1982 ambient NO; levels are equivalent to the 1975
Tevels, so that there is no long-term change. While the trend pattern
in the estimated nationwide emissions of nitrogen oxides is similar to
the NO2 air quality trend pattern, nitrogen oxides emissions increased
5 percent between 1975 and 1982 (Figure 1-11). Between 1979 and 1982
both ambient NO2 levels and nitrogen oxide emissions showed reductions
of 7 and 5 percent, respectively.
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Ozone (03) - Nationally, the composite average of the second-
highest daily maximum 1-hour O3 values, recorded at 193 sites, decreased
18 percent between 1975 and 19%2 (Figure 1-12). An even greater
improvement was observed in the estimated number of exceedances in the
ozone season (July-September}, which decreased 49 percent (Figure 1-
13). Vvolatile organic compound (VOC) emissions decreased 13 percent
during the same time period (Figure 1-14). The greater improvement
observed in ozone levels than emissions may be due, in part, to the
non-1inear relationship between VOC emissions and ambient ozone levels,
and also the change in the calibration procedure which took place
between 1978 and 1979. To eliminate the influence of the calibration
change, trends were examined for the 1979-1982 time period. Ozone
levels improved by 9 percent from 1979 to 1982, a period which was not
influenced by the calibration change.
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Lead (PB) - The composite maximum quarterly average of ambient
lead Tevels, recorded at 46 urban sites, decreased 64 percent between
1975 and 1982 (Figure 1-15). This sample of sites satisfied a minimum
of 6 years of data in the 1975-82 time period and were heavily weighted
by sites in Texas (51 percent) and Pennsylvania (23 percent). 1In all a
total of only six states were represented in the sample. In order to
increase the number of sites and their geographical representativeness
lead trends were studied again over the 1979-82 time period. A total
of 214 urban sites from 21 states satisfied the minimum data requirement
of at least 3 out of the 4 years of data. An improvement in ambient
lead concentrations of 43 percent was observed at these sites as compared
with an improvement of 54 percent for the 46 sites mentioned above over this
same 1979-82 period. Even this larger group of sites was disproportionately
weighted by sites in California, Pennsylvania, Texas, Arizona, Illinois,
and Minnesota. These six states accounted for almost 79 percent of the
214 sites represented. The lead consumed in gasoline dropped 69 percent
from 1975-82, primarily due to the use of unleaded gasoline in catalyst
equigped cars and the reduced lead content in leaded gasoline (Figure
1-16).
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2. INTRODUCTION

This report focuses on both long and short-temm trends in each of
the major pollutants as well as Regional and, where appropriate, specific
Statewide air quality trends. Air quality trends are presented for
both the Nationa)l Air Monitoring Sites (NAMS) and other site categories.
The NAMS were established through monitoring regulations promulgated in
May 19791 to provide accurate and timely data to the U. S. Environmental
Protection Agency (EPA) from a national air monitoring network. The
NAMS are located in areas with high pollutant concentrations, high population
exposure, or a combination of both. These stations meet uniform criteria
for siting, quality assurance, equivalent analytical methodology,
sampling intervals, and instrument selection to assure consistent data
reporting among the States. Other sites operated by the State and
local air pollution control agencies, such as the State and Local Air
Monitoring Sites (SLAMS) and Special Purpose Monitors (SPM), in general,
also meet the same rigid criteria, except that in addition to being
located in the area of highest concentration and high population
exposure, they are located in other areas as well.

In addition to ambient air quality, trends are also presented for
annual nationwide emissions. These emissions are estimated using the
best available engineering calculations; the ambient levels presented
are averages of direct measurements. The emission trends are taken
from the EPA publication, National Air Pollutant Emission Estimates,
1940-19822 and the reader Ts referred to this publication for more
detailed information.

Air quality progress is measured by comparing the ambient air
pollution levels with the appropriate primary and secondary National
Ambient Air Quality Standards (NAAQS) for each of the pollutants (Table
2-1). Primary standards protect the public health; secondary standards
protect the public welfare as measured by effects of pollution on
vegetation, materials, and visibility. The standards are further
categorized for long or short temn exposure. Long-term standards specify
an annual or quarterly mean that may not be exceeded; short-temm standards
specify upper limit values for 1-, 3-, 8-, or 24-hour averages. With
the exception of the poliutant ozone, the short-term standards are not
to be exceeded more than once per year. The ozone standard requires
that the expected number of days per calendar year with daily maximum
hourly concentrations exceeding 0.12 parts per million (ppm) be less
than or equal to one.

The last section of this report, Air Quality Levels in Standard
Metropolitan Statistical Areas (SMSA's); provides interested members of
the air pollution control community, the private sector and the general
public with greatly simplified air pollution information. Air quality
statistics are presented for each of the pollutants for all SMSA's with
populations exceeding 500,000 for the years 1980, 1981 and 1982.
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TABLE 2-1. National Ambient Air Quality Standards (NAAQS)
POLLUTANT PRIMARY (HEALTH RELATED) SECONDARY (WELFARE RELATED)
AVERAGING TIME  CONCENTRATION AVERAGING TIME CONCENTRATION
TSP Annual Geametric 75 ug/m3 Annual Geametric 60 ug/m*
Mean Mean
24-hour 260 ug/m3 24-hour 150 ug/m’
50, Annual Arithmetic  (0.03 ppm) 3-hour 1300 ug/m’
Mean 80 ug/ (0.50 ppm)
24-hour (0.14 ppm) -
365 ug/m
co 8-hour {9 ppm) Same as Primary
10 mg/m3
i 1-hour (35 ppm Same as Primary
40 mg/
NO2 Annual Arithmetic  (0.053 ppm) Same as Primary
Mean 100 ug/
03 Maximum Daily 1-hour (0.12 ppm) | Same as Primary )
Average 235 ug/m3 :
Pb Maximum Quarterly 1.5 ug/m3 Same as Primary

Average

*This annual geometric mean is a guide to be

used in assessing

implementation plans to achieve the 24-hour standard of 150 ug/m3.
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2.1 DATA BASE

The ambient air quality data used in this report were obtained
from EPA's National Aerometric Data Bank (MADB). Air gquality data are
submitted to the NADB by both State and local governments, as well as
federal agencies. At the present time, there are over 250 million air
pollution measurements on the NADB, the vast majority of which represent
the more heavily populated urban areas of the Hation.

As in last year's report3, the size of the available air quality
trends data base has been expanded by merging data at sites which have
experienced changes in the agency operating the site, the instrument
used, or a change in the project code, such as a change from residential
to commercial. A discussion of the impact of the merging of the air
quality data is presented in each of the individual pollutant discussions.

In order for a monitoring site to have been included in this
analysis, the site had to contain at least 6 out of the 8 years of data
in the period 1975 to 1982. Each year with data had to satisfy an
annual data completeness criterion. To begin with, 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 -monitoring instruments that -produce one measurement per 24-hour
period and are operated on a systematic sampling schedule of once
every 6 days or 61 samples per year. Such instruments are used to
measure TSP, SOz, NO2, and Pb. For these measurement methods, the NADB
defines a valid quarter's record as one consisting of at least five
sample measurements representively distributed among the months of that
quarter. Distributions of measurements that show no samples in 2 months
of a quarter or that show no samples in 1 month and only one sample in
another month are judged unacceptable for calculating a representative
estimate of the mean. A valid annual mean for TSP, SO0 and NO2, measured
with this type of sampler, requires four valid quarters to satisfy the
NADB criteria., For the pollutant lead, the data used has to satisfy
the criteria for a valid quarter in at least 3 of the 4 possible quarters
in a year. .

The 1-hour data are obtained from monitoring instruments that
operate continuously, producing a measurement every hour for a possible
total of 8760 hourly measurements in a year. For continuous hourly
data, a valid annual mean for SO2 and NO» requires at least 4380 hourly
observations. In the case of the NAAQS related statistics - the second
maximum 24-hour SO, average, and the second maximum nonoverlapping 8-hour
CO average - the same annual data completeness criterion of 4380 hours
was required. This criterion was also used to calculate the estimated
number of exceedances of the 24-hour average 302 and the 8-hour average
CO standards. :
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Finally, because of the seasonal nature of ozone, both the
second daily maximum 1-hour value and the estimated number of exceedances
of the 03 NAAQS was calculated for the ozone season, which varies by
state.4 “For example, in California the ozone season is defined as 12
months, January through December, while in New Jersey it is defined as 7
months, April through October. In order for a site to be included it
had to have at least 50 percent of the hourly data in the ozone season.

-For all the poliutants, the site must satisfy the annual completeness
criterion, specified above, in at least 6 out of 8 years to be included
in the air quality trends data base. :

In performing the national trend analyses, which follow, each site
was weighted equally. The trend sites can be found in all 10 EPA Regions
(Figure 2-1) with the exception of the 53 lead sites used for the long
term trend analysis, 1975-1982. A comparison was made between EPA
Regional population and the distribution of trend sites by pollutant
(Table 2-2). Spearman rank correlation coefficients were computed®,
relating the 1980 Regional population with the number of trend sites. -
With the exception of the lead sites, statistically significant relation-
ships were found between the distribution of trend sites and Regional
population. This suggests that there is a relationship between population
and the distribution of monitoring sites, as would be expected. In
general, the trend sites are located in populated areas which have
experienced air pollution probiems. The data base for the lead trend
sites is heavily weighted by concentrations of monitors in a relatively
small nuwber of States. This is addressed in the lead trends section of
the report (Section 3.6).

2.2 TREND STATISTICS

The air quality analyses presented in this report comply with the
recommendations of the Intra-Agency Task Force on Air Quality Indicators.b
This task force was established in January 1980 to recommend standardized
air quality indicators and statistical methodologies for presenting air
quality status and trends. The Task Force report was published in
February 1981. The air quality statistics used in these pollutant-
specific trend analyses relate directly to the appropriate NAAQS's.

Two types of standard-related statistics are used - peak statistics
(the second maximum 24-hour S0 average, the second maximum nonoverlapping
8-hour CO average, and the second daily maximum 1-hour 03 average) and
long-term averages (the annual geometric mean for TSP, the annual

~ arithmetic means for S0 and NO2, and the quarterly arithmetic mean for
lead). In the case of the peak statistics, the second maximum value is. used,
because this.is the value which traditionally has been used to determine
whether or not a site has or has not violated an air quality standard
in a particular year, and, therefore, the second maximum value is of
significant importance. A composite average of each of these statistics
is used, by averaging each statistic over all available trend sites, in
the graphical presentations which follow.
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In addition to the standard related statistics, other statistics are
used, when appropriate, to further clarify observed air quality trends.
Particular attention is given to the estimated number of exceedances of
the short-term NAAQS's. The estimated number of exceedances is the
measured number of exceedances adjusted to account for incomplete sampling.

The emission data are reported as teragrams (one million metric
tons) emitted to the atmosphere per year.l These are estimates of the
amount and kinds of pollution being generated by automobiles, factories,
and other sources, based upon the best available engineering calculations
for a given time period.
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3. NATIONAL AND REGIONAL TRENDS IN CRITERIA POLLUTANTS

This chapter focuses on long-term trends in each of the six major
pollutants. Comparisons are made between all the trend sites and the
subset of NAMS. Trends are examined for both the Nation and the ten
EPA Regions. Where appropriate, trend analyses are also presented for
selected States. :

The air quality trends data base has been expanded for all pollutants
by merging data at sites which have experienced changes in the agency
operating the site, the instrument used, or the designation of the
project code, such as residential to commercial. The impact of merging
the air quality data is discussed in each of the individual pollutant
discussions.

The air quality trends information is presented using trend lines,
confidence intervais, Box p1ot51 and bar graphs. This report introduces
statistical confidence intervals to facilitate a better understanding
of measured changes in air quality. Confidence intervals are placed
around composite averages, which are based on sites that satisfy annual
data completeness requirements. 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 (Figure 3-1). Ninety-five percent confidence .
intervals for composite averages of annual means (arithmetic and geometric)
and second maxima were calculated with a repeated measures 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 distributions3 to. the exceedances
each year and then applying the Bonferroni multipie comparisons
procedure.# The utilization of these procedures will be explained in a
forthcoming publication by Pollack, Hunt and Curran.5

The Box plots have the advantage of displaying, simul taneously,
several features of the data. Figure 3-2 illustrates the use of this
technique in presenting the 5th, 10th, 25th, 50th (median), 75th, 90th
and 95th percentiles of the data, as well as the composite average.

The 5th, 10th and 25th percentiles depict the "cleaner" sites. The -

75th, 90th and 95th depict the "dirtier" sites, and the median and

average describe the "typical" sites. For example, 90 percent of the

sites would have concentrations Tower than the 90th percentile. Although
the average and median both characterize typical behavior, the median

has the advantage of not being affected by a few extremely high
observations. The use of the Box plots allow us to simul taneously compare
trends in the "cleaner", "typical" and "dirtier" sites. Bar graphs are

used for the Regional comparisons. The composite average of the appropriate
air quality statistic of the earlier time period is compared with the
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- COMPOSITE MEAN OF AIR

,/,__,' POLLUTION STATISTIC
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Figure 3.1 Sample illustration of use of confidence
intervals to determine statistically
significant change.
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composite average of the later time period. The approach is simplie and
it allows the reader at a glance to compare the long term trend in all
ten EPA Regions.

In addition to ambient air quality, trends are also presented for
annual nationwide emissions. These emissions data are estimated using
the best available engineering calculations.

In addition to the standard related statistics, other statistics
are used, when appropriate, to further clarify observed air quality
trends. Particulér attention is given to the estimated number of
exceedances of the short-term NAAQS's. The estimated number of
exceedances is the measured number of exceedances adjusted to account
for incomplete sampling.

The emission data are reported as teragrams (one million metric
tons) emitted to the atmosphere per year.® These are estimates of the
amount and kinds of pollution being generated by automobiles, factories,
and other sources, based upon the best available engineering calculations
for a given time period.




26
3.1 TRENDS IN TOTAL SUSPENDED PARTICULATE

TSP is a measure of suspended particles in the ambient air ranging
up to 25-45 micrometers in diameter. These particles originate from a
variety of stationary and mobile sources. TSP is measured using a “hi-
volume" sampler which simply measures the total ambient particle
concentration. It does not provide information regarding particie
size. There are both annual geometric mean and 24-hour National
Ambient Air Quality Standards for TSP. The annual geometric mean
standard is 75 micrograms per cubic meter (ug/m3) not to be exceeded
more than once per year. Because the annual mean is a more stable
estimation of air quality given the EPA recommended sampling frequency
of once every 6 days, only the annual mean is used as a trend statistic.

3.1.1 LONG-TERM TSP TRENDS, 1975-81

The 8-year trend in average TSP levels, 1975-1982, is shown in
Figure 3-3 for over 1700 sites geographically distributed throughout
the Nation and for the subset of 347 National Air Monitoring Stations
(NAMS) which are located in the large urban areas. The TSP levels are
expressed in terms of the composite average annual geometric mean.

The curves shown in Figure 3-3 indicate a very slight decrease in
composite levels from 1975-198%1, followed by a sizeable decrease between
1981 .and 1982. The NAMS sites show higher composite Tevels than the
sites for the Nation in general, but appear to show a similar pattern.
The composite average of TSP levels measured at 1768 sites nationally
decreased 15 percent during the 1975 to 1982 time period and the NAMS
decreased 19 percent. From the curves in Figure 3-3, it is clear that
most of this decrease occurred between the measured levels of 1981 and
1982.

-~ The large decrease in measured levels between 1981 and 1982 have
prompted several investigations regarding the possible causes for this
decrease. These include a study of the changes in meteorological
conditions, emission levels, as well as possible changes in the measure-
ment process for TSP.6-9 In particular, several investigations have
focused on the impact of possible differences in the glass fiber filters
used on the hi-volume sampler. Since 1977, the glass filters have been
centrally procured by EPA for the nation's monitoring sites for reasons of
nationwide uniformity and costs. The competitive procurement process
resulted in changes in the manufacturers of these filters three different
times: in 1978, 1979 and 1981. Although important filter specifications
were maintained throughout this period some physical characteristics of
the filters varied which in turn prompted studies by air pollution
control agencies to investigate the possible 1mpact of the filter
changes on measured TSP concentrations.6,7

fonsidering the findings of the aforementioned investigators, EPA now
believes that the change in filter manufacturers has contributed, in
part, to the recent change in measured TSP levels.10 Dpifferences in filter
alkalinity, cited by Witz et al. of the California South Coast Air
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Management District appears to be a plausible explanation for differences
in measurements among the different filter manufacturers. Alkalinity,
which was not previously included in EPA filters specifications, appears
to be a better predictor than hydrogen ion concentration (pH) of artifact
particulate matter formation (such as sulfates, nitrates and possibly
organic acids} which would inflate TSP measurements. The alkalinity
information is now available on glass fiber filters used during the

years in question-and can now be congidered in the evaluation of the
recent trend in measured TSP levels.l0

Although the TSP trend analysis and the role of glass fiber filters
is still under active investigation, preliminary estimates can be provided
of the recent trend in ambient TSP levels. Using information on the
alkalinity of the filters provided for the nation’s monitoring networks
from 1977 through 1982, it is reasonable to suspect that TSP levels for
the years 1979 through 1981 are biased high relative to 1978 and 1982.10
Fortunately, the similarity in alkalinity of the 1978 and 1982 filters and
the fact that they were produced by the same manufacturer, suggests that
the TSP levels for these years may be compared. It is reasonable,
therefore, to describe the recent trend in TSP levels in terms of the
change between 1978 and 1982.

In order to provide the best estimate of the improvement in TSP
between 1978 and 1982, 1278 sites were examined which measured TSP in
both years and satisfied the annual data completeness criteria in each
year. The composite mean of the 1278 sites decreased 20 percent with a
commensurate 21 percent for the subset of NAMS.

Figures 3-3 and 3-4 examine the air quality trend at 1768 sites
over the 1975-1982 time period. This was done to evaluate the 1978 and
1982 TSP levels in the context of the 8 year period, which is used for
all pollutants. Using 95 percent confidence intervals developed for
these data (Figure 3-3), it can be seen that the 1982 levels are signifi-
cantly lower than those of 1978. Box plots describing change in the
distribution of annual means at the 1768 trend sites show a decrease
in every percentile level (5, 10, 25, 50, 75, 90, and 95) between
1978 and 1982 {(Figure 3-4). 1In addition, the range in air quality
concentrations, as described by the distance between percentiles, is
less in 1982 than in 1978. The pattern of the change for the intermediate
years will be difficult to assess. It seems reasonable to conclude
however, that a decrease in ambient TSP levels did occur between 1981
and 1982. Information from a geographically representative subset of
the nation's monitoring sites which had one co-located sampler which
used the same filter in both years, indicates that TSP concentrations
decreased approximately 5 percent.8 Thus, it appears that most of the
decrease between 1981 and 1982 can be attributed to the filter change.

Nationwide TSP emission trends show an overall decrease of approxi-
mately 27 percent from 1975 to 1981. (See Table 3-1 and Figure 3-5).
Since 1978, however, the particulate matter (PM) emissions have decreased
16 percent which is comparable to the estimated decrease in ambient TSP
levels. The trend in PM emissions would not be expected to agree with
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National Particulate Emission Estimates, 1975-1982.

(106 metric tons/year)

1975 1976 1977 1978 1979 - 1980 1981
Source Category
Transportation 1.4 1.4 1.4 1.4 1.4 1.4 1.4
Fuel combustion 2.6 2.4 2.4 23 2.5 25 2.6
Industrial Processes 5.0 4.4 4.0 4.0 3.8 3.2 2.8
Solid Waste & 1.3 1.4 1.2 1.2 | 1.3 1.5 1.3
Miscellaneous
Total - 10.3 9.6 9.0 8.9 9.0 8.6 8.1
_ , . . , , ;
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the trend in ambient TSP levels due to unaccounted for natural PM
background and uninventoried emissions sources such as reentrained

dust. The apparent agreement between estimates of ambient air quality

and emissions may be due in part to the favorable role of meteorology

in 1982. An analysis of meteorological conditions for 1982 indicated a
potential for lower TSP concentrations due to abnormally high precipitation.

This would have had the effect of minimizing. fugitive dust entrainment
and washing particles out of the air.

The reduction in particulate emissions occurred primarily because
of the reductions in industrial processes. This is attributed to a
combination of installation of control equipment and reduced industrial
activity. Other areas of TSP emission reductions include reduced coal
burning by non-utility users, installation of control equipment by

electric utilities that burn coals, and a decrease in the burning of
solid waste.5

3.1.2 Regional Trends

Figure 3-6 shows a comparison of the change in TSP levels by EPA
Regions in terms of the 1978 versus 1982 levels. All Regions showed
decreases over this time period. The Regions which showed the largest
decreases, (III, Vv, YII, IX, X) either had large reductions in emissions

or were affected by favorable meteorology in 1982 or were influenced by
a combination of both.
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3.2 TRENDS IN SULFUR DIOXIDE

Ambient sul fur dioxide (SO) results primarily from stationary
source coal and oil combustion and from nonferrous smelters. There are
three NAAQS for S02: an annual arthmetic mean of 0.03 ppm, a 24-hour
level of 0.14 ppm and a 3-hour level of 0.50 ppm. The first two standards
are primary (health-related) standards, while the 3-hour NAAQS is a
secondary (welfare-related) standard. The annual standard is not to be
exceeded, while the short-term standards are not to be exceeded more
than once per year. The trend analyses which follow are presented for
the primary NAAQS.

$0p is measured using either a continuous monitoring instrument,

~ which can collect as many as 8760 hourly values a year, or a 24-hour
bubbler, which collects one measurement per 24-hour period and is

operated on a sampling schedule of once every 6 days. Prior to 1978,

most S0 monitors were 24-hour bubblers. In 1978, the EPA required

that all SOp bubblers be modified with a temperature control device to
rectify a sampling problem, when the temperature rose too high, not all

of the S0 present was co11eE§ed. Therefore, the S0, sample collected
tended to be underestimated. After 1978, many SO, bubblers were retired.
Therefore, the bubbler data were not used in the trend analysis, because '
the instrument modification would complicate the interpretation of the
trends analysis. Further, given the bubbler sampling frequency of once
every 6 days, the SOp peak statistics would be underestimated and not
comparable to those obtained from the continuous instruments.

The trends in ambient concentrations are derived from continuous
monitoring instruments which can measure as many as 8760 hourly values
per year. The S0 measurements reported in this section are summarized
into a variety of summary statistics which relate to the SO» NAAQS.

The statistics on which ambient trends will be reported are the annual
arithmetic mean concentration, the second highest annual 24-hour average
(measured midnight to midnight), and the expected annual number of -
24-hour exceedances of 0.14 ppm (24-hour NAAQS).

3.2.1 Long-term Trends, 1975-82

The long-term trend in ambient S0>, 1975-1982, is graphically
presented in Figures 3-7 to 3-9. In each figure, the trend at the
NAMS is contrasted with the trend at all sites. For each of the statistics
presented, a steady downward trend is evident. Nationally, the annual
mean SOp, examined at 351 sites, decreased at a median rate of approximately
5 percent per year; this resulted in an overall change of about 33 '
percent (Figure 3-7). The subset of 88 NAMS recorded higher average
concentrations but declined at a higher rate of 8 percent per year.
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The annual second highest 24-hour values displayed a similar decline
between 1975 and 1982. Nationally, among 344 stations with adequate
trend data, the average rate of change was 5 percent per year with an
overall decline of 39 percent (Figure 3-8). The 85 NAMS exhibited a
similar rate of improvement for an overall change of 36 percent. While
the NAMS are higher than other population oriented sites, the national
composite includes not only population-oriented sites, but high concentration
sites at smelter locations, as well. The estimated number of exceedances
also showed declines for the NAMS as well as the composite of all sites
(Figure 3-9). The vast majority of S0» sites do not show any exceedances
of the 24-hour NAAQS. Most of the exceedances as well as the bulk of
the improvements occurred at source oriented sites including a few
smelter sites in particular. The apparent increase in exceedances for
the NAMS during the beginning of the trend period is largely due to a
NAMS site in Salt Lake City, Utah. There is considerabie variability
in the nunber of exceedances at this site with the number of exceedances
in 1976 being considerably greater than other years. This single site
has caused the trend at the NAMS sites to peak in 1976.

The statistical significance of these long-term trends is graphically
illustrated on Figures 3-7 to 3-9 with the 95 percent confidence
intervals included on these figures. For both annual averages and peak
24-hour values, the SOp levels in 1982 are statistically different than
levels observed during the 1970's. For expected exceedances of the 24-
hour standard with its higher variability and more rapid decline, current
levels are statistically different than average exceedances in earlier’
years (1975-1978 for the NAMS and 1975-1977 for the national composite).

The intra-year variability for annual mean and second highest 24-
hour SO» concentrations is graphically displayed in Figures 3-10 and 3-11.
These figures show that higher concentrations decreased more rapidly and
the concentration range among sites has diminished.

Sul fur oxide emissions are dominated by electric utilities and the
trend generally tracks the pattern of ambient data. (See Table 3-2 and
Figure 3-12). Emissions increased from 1975 to 1976 due to improved
economic conditions, but decreased since then reflecting the installation
of flue gas desul furization controls at coal-fired electric generating
stations and a reduction in the average sulfur content of fuels consumed.
Emissions from other stationary source fuel combustion sectors also
declined, mainly due to decreased combustion of coal by these consumers.
Sul fur oxide emissions from industrial processes are also significant.
Emissions. from industrial processes have declined, primarily as the
result of controls implemented to reduce emissions from nonferrous
smelters and sul furic acid manufacturing p1ants.11

Nationally, sulfur oxide emissions decreased 17 percent from 1975
to 1982. The difference between emission trends and air quality trends
arises because the use of high sulfur fuels was shifted from power
plants in urban areas, where most of our monitors are, to power plants
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Table 3-2. National Sulfur oxide Emission Estimates, 1975-1982
(106 metric tons/year)
1976 1976 1977 1978 1979 1980 1981 1982
Source Category |
Transportation 0.6 0.8 0.8 0.8 0.9 0.9 0.9 0.9
Fuel combustion 20.3 20.9 21.1 19.6 19.4 18.8 17.8 V7.4
Industrial Processes 4.8 4.6 4.4 4.2 43 3.6 3.8 3.1
Total 25.7 26.3 26.3 24.6 04.6 23.3 22.5 2} 4

198 NETRIC TONS/YERR

20x EMISSIONS.

B ruce compusTion
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FIGURE 3-12. NATIONAL TREWD IN SULFUR OXIDE ENISS IONS. 1975-1982.
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in rural areas which have fewer monitors. Further, the residential and
commercial areas, where the monitors are located, have shown sul fur
oxide emission decreases comparable to SOz air quality improvement.
These decreases in sulfur oxide emissions are due to a combination of
energy conservation measures and the use of cleaner fuels in the resi-
dential and commercial areas.

3.2.2 Regional Trends

The annual mean S$0» levels decreased in nine EPA Regions
from 1975-1981 (Figure 3-13). Only Region VI had a majority of sites
increasing over this time period. These sites were primarily monitors
located in areas with low SO concentrations. For the second high
24-hour values, the long-term change showed similar patterns.
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3.3 TRENDS IN CARBON MONOXIDE

Highway motor vehicles are the largest contributing source of
carbon monoxide (CO) emissions. There are both 1-hour and 8-hour
NAAQS for CO. The 1-hour standard specifies a level of 35 ppm not to
be exceeded more than once per year while the 8-hour standard specifies
a level of 9 ppm not to be exceeded more than once per year. Because
the 8-hour standard is generally more restrictive, this section focuses
primarily on the 8-hour data.

The trends site selection process, discussed in Section 2.1,
resulted in a data base of 196 sites for CO, including 41 sites that
have been designated as National Air Monitoring Sites (NAMS). While
slightly more than 20 percent of the trend sites reflect merged data,
there was no significant difference in the overall trends between the
merged and unmerged sites.

3.3.1 LONG-TERM CARBON MONOXIDE TRENDS: 1975-82

The 1975-82 composite average trend for the second highest non-
overlapping 8-hour CO value is shown in Figure 3-14 for the 196 trend
sites and the subset of 41 NAMS. The national composite decreased by 31
percent between 1975 and 1982 for all sites and for the subset of NAMS.
The median rate of improvement was approximately 5 percent per year
and, during the 1975-82 time period, 88 percent of these sites showed
long-term improvement. The confidence intervals displayed in Figure
3-14 further substantiate this long-term decrease in ambient CO levels
with the more recent levels being significantly less than those in
earlier years. Figure 3-15 presents this same trend but the box-plot
presentation highlights the consistent improvement at sites with higher
concentration levels as seen in the steady year to year decreases in
the upper percentiles of these sites. Therefore, not only have CO
levels improved on the average but the number of sites with high CO
levels has been reduced.

Figure 3-16 illustrates the composite average trend for the estimated

number of exceedances of the 8-hour CO NAAQS which was adjusted to
account for incomplete sampling. This statistic is also consistent
with the longterm improvement, although the decrease is more pronounced,
with an 87 percent reduction for the average of all 196 sites and a
comparable 84 percent decrease for the NAMS.

Between 1975 and 1982 national carbon monoxide emissions are esti-
mated to have decreased by 11 percent. (See Table 3-3 and Figure 3-17).
These emission trend estimates show a stight rise between 1975 and
1976 followed by consistent decreases each year through 1982. Highway
vehicle emissions, which represent the dominant contribution to ambient
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levels, decreased 17 percent between 1975 and 1982. In attempting to
compare ambient trends and emission trends for CO, it is important to
recognize that the trend in estimated CO emissions for highway vehicles
involves two main components: emissions per vehicle miles of travel and
the number of vehicle miles of travel. The Federal Motor Vehicle
Control Program has been successful since the early 1970's in reducing
C0 emissions per vehicle miles of travel, but the net effect on national
C0 emissions was dampened by an increase of 16 percent in vehicle miles
of travel between 1975 and 1978. However, from 1978 to 1982 it is
estimated that the vehicle miles of trave! were more stable so that the
impact of the emissions controls is more apparent as evidenced by the
16 percent decrease in highway vehicle emissions between 1978 and 1982.11
The extent to which ambient trends agree with the nationwide emission
trends depends upon whether the local traffic patterns around these
trend sites are consistent with the trends in national averages for
vehicle miles of travel. Because CO monitors are typically located to
identify. potential problems, they are likely to be placed in traffic
saturated areas that do not experience significant increases in vehicle
miles of travel. Therefore the rate of CO air quality improvement
would be faster than the CO emission trend, because the €O air quality
trend is less likely to be influenced by increases in traffic.

3.3.2 REGIONAL CARBON MONOXIDE TRENDS

Figure 3-18 displays the 1975-78 and 1979-82 composite averages of
the second highest non-overlapping 8-hour CO concentrations by EPA
Region. This illustrates that the long-term improvements observed
nationally occurred in all Regions. In each Region, the majority of
sites showed long-termm improvement during the 1975-82 time period.

It should be noted that these Regional graphs are primarily intended to
depict relative change in CO levels during this time period and not the
typical levels in each Region. Because the mix of sites may vary from
one area to another, with one set of sites dominated by center-city
monitors in large urban areas while another set of sites may represent
a more diversified mix, this graph is not intended to be indicative of
Regional differences in absolute concentration levels.
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Table 3-3.. Natlonal Carbon Monoxide Emission Estimates, 1975-1982.
(105 metric tons/year)
1975 1976 1977 1978 1979 1980 1981 1982

Source Category
Transportation 63.9 66.2 63.0 62.1 58.0 55.3 54.6 53.3

Industrial Processes 6.9 7.1 7.2 7.1 7.1 6.3 5.9 4.8

Solid Waste, Fuel 11.6 13.9 12.8 13.1 14.4 16.0 14.8 15.5

Combustion &
Miscellaneous

Total 82.4 87.2 83.0 8.3 79.5 77.6 75.3 73.6

188 NETRIE TONS/TERR
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FIGURE 3-17. NATIONAL TREND IN EHISSIONS OF CARBON MONOXIDE. 1975-1982.
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3.4 TRENDS IN NITROGEN DIOXIDE

Nitrogen dioxide (NO2), a yellowish, brown gas, is present in urban
atmospheres through emissions from two major sources: transportation and
stationary fuel combustion. NO; is measured using either a continuous
monitoring instrument, which can collect as many as 8760 hourly values a
year, or a 24-hour bubbler, which collects one measurement per 24-hour
period. Both monitors are used to compare annual average concentrations
with the annual NO2 standard of 0.053 parts per million.

The trend site selection process, discussed in Section 2.1, resulted
in a data base of 276 sites, including 14 sites that have been designated
as NAMS. The merging was accomplished by treating the bubbler and continuous
hourly data separately. If a monitor at a given site was changed from a
24-hour bubbler to a continuous hourly monitor or vice versa, the data
would not be merged. 1If, on the other hand, a monitor at a given site
changed from one type of bubbler to another type of bubbler or one type of
continuous instrument to another type of continuous instrument the data
would be merged. Of the 276 merged sites, 181 used 24-hour bubblers and
95 used continuous monitoring instruments. '

3.4.1 Long-term NO» Trends: 1975-82

Nationally, annual average NO» levels, measured at 276 sites, increased
from 1975 to 1978, leveled off between 1978 and 1979, and then decreased
from 1979 to 1982 (Figure 3-19). The 1982 composite average NO; level is
equivalent to the 1975 level, so that there is no long-termm net change between
1975 and 1982. While the trend pattern in the estimated nationwide emissions
of nitrogen oxides is similar to the NO; air quality trend, nitrogen
oxides emissions increased 5 percent between 1975 and 1982. (See Table 3-4
and Figure 3-20). The 95 percent confidence intervals about the composite
means of the 276 sites, allow for comparisons among the years. While there
are no significant differences among the years for the NAMS, because there
are so few monitors satisfying the historical trends criteria, there are
significant differences among the composite means of the 276 trend sites
(Figure 3-19}. Although the 1981 and 1982 composite mean NO2 levels for
the 276 sites are not significantly different from one another, they are
significantly less than the earlier years 1978, 1979 and 1980. Figure 3-19
iliustrates that there has been a statistically significant decrease in NO»
levels between 1979 and 1982. Figure 3-21 presents this same trend with
the use of box-plots. The improvement between 1979 and 1982 can also be
seen in the higher concentration levels as reflected in the upper percentiles.
The lower percentiles, however, show little or no change. Between 1979 and
1982, both NO»> and nitrogen oxide emissions showed reductions of 7 and 5
percent, respectively.

3.4.2 Regional Trends

Figure 3-22 shows the regional trends in the annual average NO2
concentrations at the 276 trend sites. The bar graphs represent the two
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Table 3-4. National Nitrogen Oxide Emisﬁion Estimates, 1975-1982.
(105 metric tons/year)
1976 1976 1977 1978 1979 1980 1981 1982
Source Category
Transportation 9.0 9.4 9.6 9.9 9.8 9.6 9.7 9.7
Fuel Combustion . 9.3 0.0 10.4 10.3 0.5 10 10.2 9.6 .
Industrial Process, 0.9 1.0 1.0 1.0 1.0 1.0 1.0 0.9

Solid Waste and
Miscellaneous

Total 19.2 20.4 21.0 21.2 21.3 20.7 20.9 20.2
x 2 T T ) T T T
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FIGURE 3-2@¢. NATIONAL TREND IN EMISSIONS OF NITROGEN OXIDES. 1975-1982.
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time periods: 1975-78 and 1979-82. For all regions the average NO2
concentrations for both time periods are reasonably close and there is not
a predominant pattern of one interval or the other being higher or lower.
Six regions show increases in the 1979-82 period while four show decreases.
1t should be noted that the single site in Region X meeting the trends

criteria does not represent the Region but just the air quality at that
site.



3.5 TRENDS IN OZONE

The NAAQS for ozone {03) is defined in terms of the daily maximum,
that is, the highest hour1y value for the day, and specifies that the
expected nunber of days per year with values greater than 0.12 ppm
should not be greater than one. 03 is strongly seasonal with higher
ambient concentrations usually occurring during the warmer times of the
year. Because of this pronounced seasonality, some areas do not monitor
the entire year for 03 but concentrate only on a certain portion of the
- year which may be termed the Q3 season. The length of this O3 season
varies from one area of the country to another, but May through October is
fairly typical with the more southern states and those in the southwest
monitoring the entire year while the more northern states would have a
shorter season, such as May through September for North Dakota. This
trends analysis uses these 03 seasons on a state by state basis to
ensure that the data completeness requirements are applied to the
relevant portions of the year.

The trends site selection process discussed in Section 2.1, resulted
in a data base of 193 sites for 03 including 64 sites that have been
designated as National Air Monitoring Sites (NAMS). While approximately
25 percent of the sites involved merged data, there was no significant
difference in the trends between the sites with merged data and those
that did not have merged data.

3.5.1 LONG-TERM OZONE TRENDS:-.1975—82

The composite average trend for the second high day during the
03 season is shown in Figure 3-23 for the 193 trend sites and the
subset of 64 NAMS. Although the graph indicates an overall decrease of
18 percent between 1975 and 1982, the pattern shows fairly consistent
levels from 1975 through 1978 followed by a drop between 1978 and 1979.
As noted previously, this decrease between 1978 and 1979 may be partly
attributable tg the change in calibration procedure recommended by EPA
in June 1978.13 Because it is difficult to quantify the exact percentage
of the 1978-79 decrease that is attributable to the calibration change,
some caution is warranted in interpreting the results across this 1978-79
drop. However, the results do indicate that while there was little
change during the 1975-78 period there has been recent improvement with
the 1981-82 levels being less than 1979-80 as shown by the confidence
intervals for the national samples. The box-plot presentation of this
trend is presented in Figure 3-24 and also shows that 1981-82 levels
were generally lower than those in 1979-80.

~The composite trend in the estimated number of exceedances of the
03 standard level of 0.12 ppm is shown in Figure 3-25. This graph
is also affected by the calibration change between 1978 and 1979, but
it does illustrate that for the national sample the 1982 average is
significantly 1ess than those in 1979 and 1980. Overall, the estimated
nunber of exceedances during the ozone season decreased 49 percent
between 1975 and 1982.



x
&
=
g 4.12
o
3
Y g.18+ -
3
Q
W
§ 4. 06+ -
Q

4. 06} _

8. 84} —

NAMS SITES (641
8.2 . -
ALL SITES (193)
] ! I I | | | ]
1975 1976 1977 1978 1979 1988 1981 1952
YEAR ‘
FIGURE 3-23. NATIONAL TREND IN THE COMPOSITE AVERAGE OF THE

AT BOTH NAMS AND ALL SITES WITH 95% CONFIDENCE

SECOND HIGHEST DAILY MAXIMUM 1-HOUR OZONE CONCENTRATION

INTERVALS., 1975 - 1982,



o
—
wv

0.10

OZONE CONCENTRATION {ppm)

0.05

0.00

NAAQ

0.25

0.05

0.00

1975

1976

1977

1978

1979

1980

1981

1982

FIGURE 3-24. BOXPLOT COMPARISONS OF TRENDS IN ANNUAL SECOND HIGHEST
DAILY MAXIMUM 1-HOUR OZONE CONCENTRATIONS AT 193 SITES, 1975 - 1982.



25. 8

28. 81—

15.8

18.8

NG. OF EXCEEDANCES OF THE OZONE NAROS IN THE OFONE SERSON

NAMS SITES (64}
ALL SITES (193)

FIGURE 3-259.

1975 1976 1977 1978 - 1979 l198g 1981 18982
YEAR

NATIONAL TREND IN THE COMPOSITE AVERAGE OF THE ESTIMATED

NUMBER OF DAILY EXCEEDANCES OF THE 0ZONE NARQS [N THE QZONE SEASON
AT BOTH NAMS AND RLL SITES WITH 95% CONFIDENCE INTERVALS, 1975 - 1982.



59

Table 3-5 and Figure 3-26 display the emission trends for Volatile
Organic Compounds (VOC) which, along with nitrogen oxides, are involved
in the atmospheric chemical and physical processes that result in the
formation of 03. Total VOC emissions decreased 13 percent between 1975
and 1982, but it is worth noting that emissions increased from 1975 to

. 1978 and then consistently decreased through 1982. While emission

trends and air quality trends show general agreement reflecting improvement
over the past few years, meteorology has a major influence on O3

levels which complicates year to year comparisons. For example, although
VOC emissions decreased between 1979 and 1980, the second maximum 03

lTevels increased slightly which corresponds to meteorolegy in 1980 that

was more conducive to 03 formation in certain parts of the country.

3.5.2 REGIONAL OZONE TRENDS

Figure 3-27 contrasts the composite average of the second highest
daily 1-hour 03 concentrations for the 1979-80 and 1981-82 03
seasons by EPA Region. Only data from the last 4 years, 1979 82, are
presented to eliminate the effect of the calibration change. Most
Regions showed improvement between 1979-80 and 1981-82. The only
exception was Region X and this increase was primarily due to higher
03 levels in 1981 than in 1980 but this is Tikely attributable
to the meteorology in 1980 being less condusive to 03 formation
in that Region than in 1981.




Table 3-5.

Source Category

Transportation

Industrial Process

Solid Waste and
- Miscellaneous

Industrial Organic

Solvent

Total

186 MEYRIC TONS/YEAR

vor ENISS1ONS.

National Volatile Organic Compound Oxide Emission
Estimates, 1975-1982.

(106 metric tons/year)

1975 1976 1977 1978 1979
8.6 8.7 8.3 8.0 7.3
8.1 8.7 9.0 9.6 9.5
2.4 2.8 2.7 2.9 3.0
1.9 1.9 1.9 1.9 2.0
21.0 22.1 21.9 22.4 21.9
25 T T T T — 1
28 PRI RIS s e -

FQ 75

1976 977

oo
0% TRANSPORIATION
2

1878

YEAR

ESH 50LID WASTE AND MISCELLANEGUS

FIGURE 3-26,

NATIONAL TREND IN EMISSIONS OF

1978

f988

1588}

1982

% INDUSTRIRL PROCESSES

1980

6.7
8.9
3.3

1.9

20.8

N
\\ NON}WOUSTRIAL GRGANIE SCLYENT

YOLATILE ORGANIC COMPOUNDS. 1975-1982.

1981

6.4
8.0
3.4

1.6

19.4

1982

6.1
7.1
3.5

1.5

18.2
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3.6 TRENDS IN LEAD

Lead (Pb} gasoline additives, non-ferrous smelters, and battery plants
are the most significant contributors to atmospheric lead emissions.
Transportation sources alone contribute about 80 percent of the annual
emissions.

Prior to promulgation of the lead standard in October 1978,1%4 two air
pollution control programs were implemented by EPA that have resulted in
lower ambient lead levels. First, regulations, were issued in the early
1970's which required the 1ead content of all gasoline to be gradually
reduced over a period of many years. 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 which
reduced emissions of carbon monoxide, hydrocarbons and nitrogen oxides.

The overall effect of these two control programs has been a major reduction
in both the amount of lead in gascline and in ambient levels.

3:6.1 Long-term Lead Trends, 1975-82

Previous trend analyses of ambient Pb datal5,16 were based almost
exclusively on National Air Surveillance Network (NASN) sites. These
sites were established in the 1960's to monitor ambient air quality levels
of TSP and associated trace metals, including lead. The sites were
predominantly located in the central business districts of larger American
cities. In October 1980, new ambient Pb monitoring regulations were )
promu1gated.17 The siting criteria in the regulations resulted in the
elimination of many of the old historic TSP monitoring sites as being suitable
sites for the measurement of ambient Pb concentrations.

As with the other pollutants the trend sites that were selected had
to satisfy an annual data completeness criterion of at least 6 out of 8
years in the 1975 to 1982 time period. A year was included as "valid" if
at least 3 of the 4 quarterly averages were available. A total of only
46 urban-oriented sites, representing just six states, met the data
completeness criteria.

The composite maximum quarterly averages and their respective 95
percent confidence intervals are shown in Figure 3-28 for both 46 urban
sites (1975-1982) and 214 sites (1979-1982)}. There was a 64 percent
overall {1975-82) percentage decrease. The confidence intervals indicate
that the 1975-78 averages are significantly different from the 1980-82
averages. The box plots are shown in Figure 3-29 for the 46 sites. The
upper percentile points {75 and 90th) exhibit a somewhat different pattern
than the mean or median; however, the overall decrease is still evident.
On the other hand the lower percentile points (10 and 25th) do not show a
definite pattern and, primarily, reflect sites located in Texas.
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The 1975-82 trend in Jead consumed in gasoline, based on information
from the Ethyl Corporationl8 and the Department of Energy,19 is shown in
Figure 3-30. The overall percentage decrease for lead consumption was 69
percent. This compares with a 64 percent decrease in ambient lead noted
above. The drop in lead consumption since 1975 was brought about because
of the increased use of unleaded gasoline in catalyst equipped cars. In
1982 unleaded gasoline sales represented 51 percent of the total gasoline
sales. Although the good agreement between the trend in 1ead consumption
and ambient levels may be more fortuitous than real due to the imbalanced
national sample of trend sites, it does show that ambient urban Pb levels
are responding to the drop in lead emissions. '

Ambient Pb trends were also studied over the shorter term period
1979-82 (Figure 3-31). A total of 214 urban sites from 21 states
met the minimum data requirement of at least 3 out of the 4 years of
data. This larger and more representative set of sites showed an
improvement of 43 percent over this time period. This compares with a 54
percent decrease for the 46 sites over the same 1979-82 time period
and a 61 percent decrease in lead consumed in gasoline. Even this larger
group of sites was disproportionately weighted by sites in Arizona,
California, I11inois, Minnesota, Pennsylvania, and Texas. These six
states accounted for almost 79 percent of the 214 sites represented.
Ambient lead levels have decreased in each of these six states. Also
shown is the Pb trend at the 10 NAMS represented in the sample of 214
trend sites. The Pb trend at the NAMS sites is similar to the trend for
the entire sample although the average maximum Pb levels are higher,
because NAMS sites are located in areas of maximum Pb emissions, Interest-
ingly, the decrease in ambient lead levels is so pronounced, that the 10
NAMS, while few in number, show statistically significant decreases with
the 1981 and 1982 composite averages significantly less than the 1979 and
1980 composite averages.
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4. AIR QUALITY LEVELS IN STANDARD METROPOLITAN STATISTICAL AREAS

The Tables in this section summarize air quality by Standard
Metropolitan Statistical Area (SMSA) for SMSA's with populations greater
than 500,000. The air quality statistics relate to pollutant-specific NAAQS.
The purpose of these summaries is to provide the reader with information on
how air quality varies among SMSA's and from year-to-year. The higher air
quality levels measured in the SMSA are summarized for the years 1980, 1981}
and 1982.

The reader should be cautioned that these summaries are not sufficient
in themselves to adequately rank or compare the SMSA's accord1ng to their
air quality. To properly rank the air pollution severity in different
SMSA(s), data on population characteristics, daily population mobility,
transportation patterns, industrial composition, emission inventories,
meteorological factors and, most important, the spatial representativeness
of the monitoring sites would aiso be needed.

The same annual data completeness criterion used in the air quality
trends data base was used here for the calculation of annual means. (See
Section 2.1). If some data has been collected at one or more sites, but
none of these sites meet the annual data completeness criteria, then the
reader will be advised that there is insufficient data to calculate the
annual mean.

With respect to the summary statistics for air quality levels with
averaging times less than or equal to 24-hours, measured with continuous
monitoring instruments, a footnote will be placed next to the level if the
volune of annual data is less than 4380 hours for CO, less than 183 days
for SO or less than 50 percent of the days during the ozone season for
ozone, which varies by state.l For example, in California the ozone season
is defined as 12 months, January through December, while in New Jersey it is
defined as 7 months, April through October.

4.1 SUMMARY STATISTICS

In the following SMSA summaries, the air quality levels reported
are the highest levels measured within the SMSA{s). The pollutant-specific
-statistics reported are summarized in Table 4-1, along with their associated
primary NAAQS concentrations. For example, if an SMSA has three ozone
monitors in 198} with second highest daily hourly maxima of .15 ppm, .14 ppm
and .12 ppm, the highest of these, .15 ppm, would be reported for that SMSA
for 1981. :

In the case of Pb, the quarterly average is either based on as many as
15 24-hour measurements or one or more chemical composite measurements.
Most of the maximum quarter1y Pb averages are based on multiple 24-hour
measurements. 1f the maximum quarterly average is based on a chemical
compos1te, it is footnoted accordingly.
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Table 4-1. Air Quality Summary Statistics and Their
Associated National Ambient Air Quality Standards (NAAQS)

POLLUTANT STATISTICS PRIMARY NAAQS
CONCENTRATION

Total Suspended Particulate annual gecmetric mean 75 ug/m3

Sulfur Dioxide , annual arithmetic mean 0.03 ppm

second highest 24-hour average 0.14 ppm

Carbon Monoxide second highest nonoverlapping 9 ppm
8-hour average

Nitrogen Dioxide annual arithmetic mean 0.053 ppm

Ozone second highest daily maximum 0.12 ppm
1-hour average :

Lead : maximum quarterly average 1.5 ug/nﬁ

ug/m = micrograms per cubic meter
ppn = parts per million
4.2 AIR QUALITY SMSA COMPARISONS

In each of the following SMSA air quality summaries, the SMSA's are
grouped according to population starting with the largest SMSA - New York,
NY-NJ and continuing to the smaliest SMSA with a population in excess of
500,000, Long Branch - Asbury Park, NJ. The population groupinqs and the
number of SMSA's contained within each are as follows: 16 SMSA's have
populations in excess of 2 million, 23 SMSA's have populations between 1
and 2 million and 41 SMSA's have populations between 0.5 and 1 million.

The population statistics are based on the 1980 census.

The air quality summary statistics are summarized in the following
tables:

Table 4-2. Highest Annual Geometric Mean Suspended Particulate
Concentration by SMSA, 1980-82.

Table 4-3. Highest Annual Arithmetic Mean Sulfur Dioxide Concentration
by SMSA, 1980-82.

Table 4-4. Highest Second Maximum 24-hour Aﬁerage Sul fur Dioxide
Concentration by SMSA, 1980-82.
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Table 4-5. Highest Second Maximum Nonoverlapping 8-hour Average Carbon
Monoxide Concentration by SMSA, 1980-82.

Table 4-6. Highest Annual Arithmetic Mean Nitrogen Dioxide Concentration
by SMSA, 1980-82.

Table 4-7. Highest Second Daily Maximum 1-hour Average Ozone Concentration
by SMSA, 1980-82.

Table 4-8. Highest Maximum Quarterly Average Lead Concentration by SMSA,
1980-82.

The air quality summaries follow:
4.3 REFERENCES
1. Rhoads, Richard G., U. S. Environmental Protection Agency, memorandum

to Director of the Envirommental Services Divisions and Air and Waste
Management Divisions, EPA Regions I through X, 15 December 1982,
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