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The objectives of air pollution monitor-
ing range from exploratory measurements
for identifying essential parameters to the
routine monitoring of those parameters
chosen as indicative of the continued vitali-
ty of the biosphere. The Clean Air Act of
1970 (I) gives the U.S. Environmental
Protection Agency (EPA) the responsi-
bility and authority to take numerous ac-
tions to reduce and control air pollution.
Specific provisions of the act require that
National Ambient Air Quality Standards
(NAAQS) be established by EPA and im-
plemented by the states through EPA-
approved State Implementation Plans
(SIP). This article describes the ambient
air monitoring required of the states,
EPA’s role in assuring that valid, com-
parable data are obtained and the use of
the data.

National standards were established by
EPA for those air pollutants that are
harmful to the public health (those having
effects on mortality and morbidity) and
welfare (those having effects on vegetation,
materials, visibility, and the like). In April
1971, five pollutants were identified as re-
quiring standards: total suspended particu-
lates (TSP), sulfur dioxide (SO,), carbon
monoxide (CO), photochemical oxidants
(Oy), and nitrogen dioxide (NO,) (2). Pri-
mary standards reflect the health-effect
value, and secondary standards reflect the
welfare-effect value (Table 1). For some
pollutants, both short-term and long-term
standards have been adopted. Long-term
standards are annual mean concentrations
that are not to be exceeded; whereas the
short-term standards may be set at 1, 3, 8,
or 24 hours, depending on the pollutant,
and cannot be exceeded more than once
per year.

In January 1972, each state government
submitted an implementation plan describ-
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ing the emissions reduction steps that
would be made to meet, maintain, and en-
force the NAAQS within its jurisdiction.
Each state plan provided for the attain-
ment of primary standards within 3 years
of EPA’s approval of the state plan; *‘rea-
sonable time” was allowed for the attain-
ment of secondary standards. Now, EPA
proposes to amend the Clean Air Act to
extend the deadlines for achieving
NAAQS and thus allow the states greater
flexibility in their implemention of control
strategies.

The states were required by the SIP to
establish air quality surveillance networks
to monitor progress in attaining and main-
taining the NAAQS. Data from these net-
works are used at local and state levels
for determining whether standards are
achieved. If air quality problems are iden-
tified, data from the networks form the
basis for changes to the control strategy
section of the applicable SIP. The states
are asked to submit the ambient data on a
routine basis to EPA. These data are then
edited and stored in EPA’s data bank,
called National Aerometric Data Bank or
NADB (3) and are made available to the
contributing state agencies, scientific orga-
nizations, and the public. Various statisti-
cal summaries and analyses are performed
and reported by EPA on a national scale
(4, 5). The data are ultimately used in es-
tablishing control policies, priorities, and
strategies.

Reference Methods

To increase the comparability of air
quality data measured by the various state
and local agencies, to assure that good,
valid measurements are obtained, and to
standardize measurement methodologies

so that all agencies use the best available
procedure considering cost and ease of op-
eration, EPA has specified that certain
measurement techniques (reference meth-
ods) be used by the states in their air quali-
ty monitoring networks for NAAQS pol-
lutants. Thus, a reference method is a field-
tested and -proven technique or instrument
that is reasonable in cost and is relatively
easy to operate and maintain. Measure-
ment instruments that might be extremely
precise and accurate, yet are costly, diffi-
cult to operate, or not field-tested would
not be considered for designation as a ref-
erence measurement principle. Such in-
struments are, however, used in research
projects.

Equivalent Methods

States are allowed to use other mea-
surement techniques in their networks if
equivalency to the reference method can be
demonstrated. Equivalent methods have
been generally defined as methods that can
be shown to meet certain performance
specifications and give measurements hav-
ing a consistent relationship to a reference
method.

The concepts of reference method and
equivalency are not new within EPA but
they have undergone considerable change
of meaning over the last several years.
These new concepts have been elaborated
and detailed in depth in a recent issue of
the Federal Register (6), which contains
procedures for determination of ambient
air monitoring reference and equivalent
methods.

For example, an important new concept
for continuous or automated analyzers is
that of a measurement principle and cali-
bration procedure. The EPA has not speci-
fied a reference method for continuous-an-
alyzers for certain pollutants as in the past,
but rather a measurement principle and
calibration procedure. Any automated an-
alyzer using the specified measurement
principle and associated calibration proce-
dure and meeting the performance specifi-
cations can be designated as a reference
method. For instance, in the past the non-
dispersive infrared (NDIR) technique was

. called the reference method for CO. This is

no longer the case. The NDIR is the mea-
surement principle for CO and any
analyzer using the NDIR principle and
specified calibration procedure and meet-
ing the appropriate performance tests is
designated as a reference method. Thus,
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there could be as many reference methods
for CO as there are manufacturers or
models of CO analyzers employing the
NDIR measurement principle.

This same concept holds also for O, and
for NO,; that is, reference measurement
principles have been specified, and it is pos-
sible for several reference methods to exist
for each of these pollutants. The NO,
measurement principle and calibration
procedure have not as yet been finalized,
however, it is expected that the chemi-
luminescent measurement principle and
associated calibration procedure will be
specified by EPA in the near future to re-
place the Jacobs-Hochheiser reference
method.

This concept does not apply for SO, and

TSP, since the specified measurement
techniques are manual methods consisting
of a series of operations to be performed
by an operator. The reference method is
defined by this series of explicit manual op-
erations, and thus there can be only one
reference method.

Table 2 lists the reference methods or
measurement principles specified by EPA
for the NAAQS pollutants along with a
brief description of the principle or meth-
od.

Methods other than those specified by
EPA can be used for all NAAQS pollu-
tants with the exception of TSP if equiva-
lency to the reference method can be
demonstrated. TSP is a special case since
the pollutant is defined as the material

collected by the high-volume sampler dur-
ing the sample-collection phase of the
reference method.

For SO,,NO,, O, and CO, both manu-
al and continuous methods would be con-
sidered for equivalency. For manual meth-
ods, a consistent relation to a reference
method must be shown, while continuous
analyzers must demonstrate a consistent
relation and meet performance specifica-
tions (Table 3).

The procedure that was established for
determining reference and equivalent
methods (6) also contains a provision for
superseding or revoking reference methods
and principles under certain conditions. As
an example, it was found that problems ex-
isted with the reference method for NO,

Table 1. National ambient air quality standards for major pollutants (2).

Pollutant Description

Pollutant standard*

Primary? Secondary}

Solid and liquid particles in the
atmosphere, including dust,
smoke, mists, fumes, and
spray from many sources

Total suspended particulates

Sulfur dioxide Heavy, pungent, colorless gas
formed from combustion of

coal,[oil, and other

Invisible, odorless gas formed
from combustion of gasoline,
coal, and other; largest man-
made fraction comes from
automobiles

Carbon monoxide

Pungent, colorless toxic gas;
one component of photo-
chemical smog

Photochemical oxidants (as O;)

Brown, toxic gas formed from
fuel combustion. Under cer-
tain conditions, it may be as-
sociated with ozone production

Nitrogen dioxide

75 pg/m?3, annual geometric
mean; 260 pg/m, maximum
24-hour average

60 pg/m? annual geometric
mean §; 150 pg/m?, maxi-
mum 24-hour average

80 pg/m?*(0.03 ppm), annual
arithmetic mean; 365 pg/m?
(0.14 ppm), maximum
24-hour average

1300 pg/m?(0.5 ppm), maxi-
mum 3-hour average

10 mg/m? (9 ppm), maximum
8-hour average; 40 mg/m?
(35 ppm), maximum I-hour
average

Same as primary

160 pg/m?(0.08 ppm),
maximum l-hour average

Same as primary

100 pg/m?(0.05 ppm), Same as primary

annual arithmetic mean

* ug/m?, micrograms per cubic meter; mg/m?, milligrams per cubic meter; ppm, parts per million, the number of parts of a given substance in a million parts of air.
tSecondary, necessary to protect the public welfare.

mary, necessary to protect the public health.

tPri-
§Guide for assessing achievement of 24-hour secondary standard.

Table 2. Reference methods and measurement principles for NAAQS pollutants.

Total suspended particulate—high-volume sampler (hi-vol)*

Air is drawn through a weighed glass-fiber filter for a known period of
time. After being returned to the laboratory, the filter is conditioned at
constant humidity and then reweighed. The difference in weights is the
amount of particulate matter in the sampled air. This weight, divided by
the known volume of air drawn through the filter, is the average par-
ticulate density and is normally expressed in micrograms per cubic meter
of sampled air.

Sulfur dioxide—pararosaniline*
Air is drawn through a sample of potassium tetrachloromercurate
(KHgCl,) solution, whereupon any SO; in the air is absorbed. The solu-
tion is returned to the laboratory, and formaldehyde and pararosaniline
are added, forming a pink color. The intensity of this color, as measured
by a colorimeter, is proportional to the SO, concentration in the sampled
air.

Nitrogen dioxide—chemiluminescencet}
This is a continuous instrumental method that draws in air over a heated

catalytic converter to reduce any NO, to NO. The NO is reacted with
ozone, generating light in proportion to the NO concentration. The origi-
nal NO, concentration is obtained by substracting the concurrent NO
concentration measured by the same technique in a parallel air sample
that has not passed over the converter.

Carbon monoxide—nondispersive infrared spectrometry t
Air is passed continuously through a sample cell where some of the in-
frared radiation from a lamp is absorbed by the CO. The signal from this
cell is compared with that from a reference cell. The ratio of these two
signals is a measure of the CO concentration in the sampled air.

Photochemical oxidant—chemiluminescence}
Air is drawn continuously through a sample cell simultaneously with eth-
ylene gas. Any ozone in the air reacts immediately with the ethylene,
thereupon emitting light. The amount of light emitted and measured by a
photomultiplier tube is proportional to the ozone concentration in the
sampled air.

*Reference method. +Measurement principle.
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(that is, the Jacobs-Hochheiser bubbler
method), in that the collection efficiency
was somewhat dependent on the ambient
concentration of NO,. Also, NO interfered
with the measurement process, causing
higher concentration readings to be ob-
tained than actually existed in the ambient
air. The EPA revoked the method and is
now in the final process of promulgating
the chemiluminescent measurement prin-
ciple as the replacement.

If a new principle or method that is
clearly superior to the existing principle or
reference method is developed, there are
two approaches that can be taken. The an-
alyzers that use this principle could be des-
ignated as an equivalent method or, if it
was determined that the new analyzer
method was substantially superior to the
existing reference method, it would be des-
ignated as a replacement for the existing
reference method or principle. However,
both the benefits and the economic con-
sequences on state and local agencies
would be considered before designating a
replacement method. Consequently, it is
anticipated that supersession of reference
methods will occur relatively infrequently
and only when the advantages outweigh
the disadvantages by a substantial margin.

Status of Air Quality Monitoring

Under provisions of the Clean Air Act,
the states are given the responsibility for
demonstrating attainment and mainte-
nance of the NAAQS. For this purpose
the states were required to establish air
quality monitoring networks. The EPA
prepared guidelines on the minimum
amount of monitoring that should be per-
formed by the states, based on the severity
of existing pollution problems and on the
population of the area to be monitored (7).
The states were encouraged to install addi-
tional monitoring, above the minimum re-
quirements, as their judgments dictated
and their resources permitted. In their
original implementation plans, many
states proposed to do significantly more
monitoring than the minimum required by
EPA (5).

Table 4 presents a national summary of
the total number of stations in the state
networks for monitoring each of the five
NAAQS pollutants. These networks, which
were to be completed by 1974, were more
than 80 percent complete by the end of
1974, as evidenced by data EPA has re-
ceived for that calendar year. The total
number of stations reporting any data dur-
ing the year, the minimum EPA require-
ments that the states were to implement,
and the percentage of the required net-
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works completed by the states are shown
(Table 4). Overall completion is less than
100 percent—even though the collective
total of monitoring stations numbers near-
ly two-and-one-half times the minimum re-
quired stations—because several states
have less than the minimum network size
while many others are operating networks
substantially larger than the minimum re-
quirements. The numbers of stations pro-
posed by the states in their implementation
plans and their percent completion are also
shown in Table 4. Where states have pro-
posed networks larger than the minimum,
these supersede the minimum and become
their obligated networks. The unaccept-
able measurement methods (identified in
Table 5) are not included in the totals of
this table.

Table 5 identifies the number of stations
monitoring each pollutant according to the
method or principle being used. Most air
monitoring is being conducted with refer-
ence methods or principles. These are the
sole members of the “approved” category
at present. Other methods that are not ref-
erence methods but are considered reason-
able candidates for passing equivalency
tests are listed as “‘unapproved.” The last
category, ‘‘unacceptable,” includes those
methods or measurement principles that
are generally acknowledged to be in-
accurate and obsolete.

Quality Assurance

In addition to acceptable instrumenta-
tion,other aspects of amonitoring program
have a major impact on the resulting air
quality measurements. These include: the
location of the monitoring station; the lo-
cation of the air inlet (probe) of the moni-
toring instrument at the station; the opera-
tion of the instrument, including quality
control; as well as data handling, valida-
tion, and reporting. All of these considera-
tions can be grouped under the broad topic
of quality assurance. To assure data of ac-
ceptable quality for the intended purpose
of the measurements, each element men-
tioned above must be considered. The fol-
lowing discussion focuses on each of these
areas.

The location of the monitoring station is
a major determinant in the air quality lev-
els observed. Air quality is not only vari-
able within most geographic areas, but the
different air pollutants quite often have dif-
ferent patterns of variation over the same
area; that is, SO, and CO levels can vary
dramatically from one part of a city to an-
other, but quite frequently the maximum
concentrations are not found at the same
place. Thus, if the objective of a monitor-
ing station is to determine maximum pop-
ulation exposure in the city, the air moni-
toring instruments for different pollutants

Table 3. Summary of reference and equivalent methods.

Pollutant Measurement principle Reference Equivalent
utan or method method methods

TSP High-volume sampler High-volume None possible
(manual method) sampler

SO, Pararosaniline Pararosaniline Manual or continuous
(manual method)

CO Nondispersive infrared * Manual or continuous

O, Chemiluminescence * Manual or continuous

NO, Chemiluminescence * Manual or continuous

*None specified. Manufacturer must submit data documenting that the analyzer meets performance specifications.

Table 4. National summary of air monitors, 1974.

Federal

Total . Percent SIP Percent

Pollut . Regist -

oflutant reporting* requeifgnglts completed t obligated completed
TSP 3683 1341 92 3521 86
SO,

Continuous 503 213 64 698 50

Bubbler 1648 656 80 1434 80
CO 326 137 82 457 58
O, 331 214 80 455 65
NO,t 1215 0 0

Total$§ 6491 2561 85 6556 77

*Unacceptable methods not included.

r tPercentages are less than 100 because several states are below mini-
mum network size, although others are operating networks larger than the minimum requirement.

1The ref-

erence method has been withdrawn. Thus, there are technically no requirements until a new method is

named. §NO, not included in totals.
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would more than likely be placed at differ-
ent locations. This is not to say that one
could not locate all instruments at the
same place and obtain useful information.
For a different monitoring objective, such
as determining trends in residential popu-
lation exposure, instruments for measuring
different pollutants could quite logically be
put together at one location.

For some pollutants, such as CO, the lo-
cation of the air inlet at the site is critical,
since air quality measurements are highly
dependent on distances from sources such
as streets and intersections. For other pol-
lutants, such as SO, and TSP, small minor
sources nearby may exert undue influence
on the measurement and result in unrepre-
sentative air quality readings. Thus, influ-
encing factors of this type must be consid-
ered in the probe placement to assure that
valid, representative data are obtained.
Several EPA studies provide additional in-
formation and guidance in locating air
monitoring stations to fulfill the intended
monitoring objectives (8, 9).

The operation, maintenance, and cali-
bration of the monitoring instrument also
have major impacts on the resulting air
quality readings. Obviously, if the in-
strument is not operated according to the
manufacturer’s instructions, then the per-

formance will not be satisfactory. Further,
all mechanical and electronic devices need
periodic maintenance in order to replace
worn or defective parts. Finally, the cali-
bration of the instrument with known
standards is critical in obtaining accurate
data. At several points in the operation and
calibration process, it is also desirable to
institute quality control check points. Ex-
amples and detailed information on how to
conduct quality control programs have
been published by EPA (10). Information
on how to operate the instrument is nor-
mally provided by the manufacturer. The
EPA has published procedures (/1) for
manufacturers to use in preparing opera-
tion manuals in order to standardize treat-
ment and assure that all areas of concern
are considered in the manual development.

The result of sampling with an air moni-
toring instrument, especially the contin-
uous type, is normally a voluminous data
set. Procedures must be established in the
data handling, transcription, and reduction
process to assure that the data are not al-
tered in any way. In order for the data to
be interpreted and used by decision-
makers, it must be reported and presented
in summary form. Various reports on ways
to summarize and present air quality data
are available (12).

Table 5. Pollutant method station summary, 1974,

o No. of Percent Ap- Unap- Unac-
Pollutant Method or principle* stations oftotal  proved provgd i ceptable
TSP High volume (FRM)* 3683 100 X
CcO NDIR (FRM) 316 96 X
Coulometric 2 nt X
Flame ionization 10 4 X
Total 328
SO, Colorimetric 122 6 X
Conductimetric 93 4 X
Coulometric 223 10 X
Flame photometric 59 3 X
Sequential conductimetric 6 n X
Pararosaniline (FRM) 1648 77 X
Total 2151 100
NO, Colorimetric 139 11 X
Coulometric - 5 1 » X
Chemiluminescence (FRM)} 49 4 Xt
Saltzman bubbler 5 1 X
Sodium arsenite (orifice) 294 24 X
Sodium arsenite (frit) 730 59 X
TEA X
TGS X
Total 1220 100
O, Alkaline KI 10 3 X
Coulometric 34 9 X
Neutral K1 71 19 X
Phenolphthalein 1 n X
Alkaline KI bubbler 18 5 X
Ferrous oxidation 20 5 X
0O, Chemiluminescence (FRM) 225 59 X
Coulometric 1 n X
Ultraviolet X
Total 380 100
“*FRM, Federal reference method or principle. +n = negligible. {Proposed measurement principle to

replace Jacobs-Hochheiser procedure.
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Air Pollution Monitoring and

Data Analysis

Any discussion of data collection efforts
should give some attention to the eventual
uses of the data. This is particularly true in
the case of air pollution monitoring, for
which the measurements are not an end in
themselves but rather are an essential input
for research and decision-making prob-
lems. The fundamental goal of ambient air
quality monitoring is to collect the infor-
mation necessary for the protection of hu-
man health and welfare in accordance with
the provisions of the Clean Air Act of
1970. While this is the driving force for
EPA’s monitoring efforts and regulations,
it is convenient to define more specific
monitoring objectives that are consistent
with this overall goal and yet provide guid-
ance on what types of information are
needed. In addition to the monitoring of
the criteria pollutants (TSP, CO, SO,,
photochemical oxidants, and NO,), there
are ongoing efforts concerned with other
substances, which will allow us to identify
potential hazards and improve our under-
standing of the complex interactions oc-
curring in the ambient air. This is done
by examining how the intended use of
the data influences the type of monitor-
ing information required and also how
the interpretation of the data depends
on detailed information about the mon-
itoring site.

Although there is a variety of possible
uses for air pollution data, there are two
essential purposes when ambient standards
are concerned: (i) determining compliance
with legal standards and (ii) assessing
trends or progress toward standards. These
two factors, current status and future
trends, are critical inputs in the decision-
making process to ensure attainment and
maintenance of ambient air which satisfies
the legal standards designed to protect hu-
man health and welfare.

Even questions that seem relatively
simple on a superficial basis may have sev-
eral facets that affect the type of monitor-
ing involved. For example, the NAAQS
specifies upper limits for certain pollutants
(2). These consist either of annual averages
or a peak value that cannot be exceeded
more than once per year. Therefore, to
demonstrate compliance for a certain area,
it might initially appear sufficient to place
one monitor in the “worst” area and rea-
son that if this site meets the standard,
then so would all others. In practice, how-
ever, there may be little certainty as to
where the “worst” site is. Moreover, a po-
tential location that may monitor high
short-term values may not be ideal in de-
tecting high annual averages. Then there is
the question of determining what action
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should be taken if an area is not in com-
pliance. This could require information
concerning the magnitude of the problem
in terms of the amount by which the stan-
dard was exceeded, as well as the geo-
graphical extent of the problem. This kind
of information is required in developing
a control strategy and is an important
concern in the design of a monitoring
network.

The type of air quality standard also af-
fects the type of monitor required. For ex-
ample, national SO, standards specify lim-
its on 3-hour, 24-hour, and annual aver-
ages. The local mixture of emission sources
may determine which of these standards is
the limiting one. Therefore, the choice of
using a continuous instrument or a bubbler
with an intermittent sampling schedule ne-
cessitates an understanding of which air
quality standard is critical for the specified
site. For example, in cases where the 3-
hour standard is the controlling value, then
the need for a continuous monitoring in-
strument would outweigh the cost advan-
tages of a 24-hour bubbler. Similarly, the
type of standard in question affects the
general characteristics of the quality assur-
ance program. When a once per year maxi-
mum value standard is the standard of
concern, then the decision-making value
will be the second highest value. The im-
portance of this second highest data point
necessitates a high degree of confidence in
the overall quality of individual data
points.

Interpretation of Monitoring Data

Once ambient measurements are collect-
ed, some type of data reduction is usually
performed in order to conveniently sum-
marize the available information. In this
particular phase, it is quite easy for the
ambient measurements to become hard
values in themselves, totally divorced from
any considerations of the monitoring site
at which they were recorded. For example,
CO measurements are clearly dependent
on the distance from the monitor to the
traffic flow (/3). Therefore, if CO levels
from several sites are compared to see
which site is the “worst,” it is essential to
interpret the data in view of site placement.
Efforts have been made to develop valid
analysis techniques (/4), but more work is
needed to enable us to generalize about
these results, which are gathered under less
than uniform conditions.

In addition to the problem of site place-
ment, there is the problem of modifications
in the measurement technique. A change
from one measurement principle to anoth-
er may be recognized immediately and,
therefore, not present too much of a prob-
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Fig. 1. Quarterly composite and yearly running
averages for total suspended particulates for the
nation.

lem. In some cases, however, the change
may be more subtle and may not be clearly
documented. Yet, what appears to be a
slight modification to the measurement
method may have dramatic consequences
in the ambient concentrations recorded.
For example, Mamane and Donagi (/5)
have discussed results indicating that a
change from transparent to non-
transparent sampling line tubing for SO,
measurements reduced average values by a
factor of almost 4, and even reversed the
seasonal pattern.

Another case that has received attention
occurred in Los Angeles in 1968 for CO,
when changes were made in the calibration
and a device was installed to remove
sample moisture (/6). As a consequence,
the CO values measured after this time
were markedly lower than previous mea-
surements. It is also interesting to note
that the apparent magnitude of such a
shift can vary from one type of data sum-
mary to another; for example, in this case
a frequency distribution shows a much
sharper break than a presentation of an-

.nual averages.

From these examples, it is obvious that
the interpretation of air quality data re-
quires some consideration of the monitor-
ing methodology involved. The examples
also illustrate the need for careful docu-
mentation of any changes made in the
monitoring methodology.

Example Analysis of National Trends

Although there are known limitations to
much of the ambient data being collected,
EPA must rely on such data to provide a
national overview of the progress in
achieving and maintaining clean air. A
typical use of data would be an analysis of
historical data to assess trends. In addition
to the previously mentioned limitations,
this type of analysis introduces two other
complications: (i) the data base is shifting
and (ii) those are not necessarily a random
sample of the nation as a whole. Never-
theless, it is still useful to consider the na-

tional overview to obtain a general per-
spective of the progress made.

Figure 1 is a graphical presentation of
national trends in annual mean TSP levels
since 1970. It displays composite averages
of quarterly means with a moving four-
quarter average used for smoothing. The
background sites are fairly stable, and the
national trend is downward for the overall
time period, with a certain degree of stabi-
lization occurring in the past few years.

Any inferences from this type of graph
require more information on the data base
that was used. In this case, the data were
obtained from NADB. In order to mini-
mize the effect of a shifting data base, only
sites having four consecutive quarters of
data in 1970 or 1971 and also in 1972 to
1974 were employed. Although this ap-
proach avoids the problem of having a
changing number of sites in each year as
new monitoring sites begin operation, the
historical data criterion does restrict the
number of sites included in the analysis. To
illustrate the expanding nature of the data
base, if the above selection criteria were al-
tered so that the two time periods were
1970 to 1972 and 1973 to 1974, the number
of qualifying sites would increase by ap-
proximately 50 percent. Most of these
sites, however, had little or no data in the
1970 to 1971 period and, therefore, this
was not done in examining the 1970 to
1974 time period. The difference in number
of sites for the two time criteria does serve
to illustrate the progress that has been
made in establishing monitoring networks.

Expansion of the data base is especially
important with respect to point sources.
Only 4 percent of the sites satisfying the
historical data criterion were located near
point sources. Thus, the national sample is
primarily indicative of trends in urbanized
areas. This is not surprising because the
initial development of monitoring net-
works was concentrated on monitoring
in the more densely populated areas. As
monitoring networks expand, more in-
formation is becoming available for non-
urban and suburban locations.

Conclusion

The Environmental Protection Agency
has established National Ambient Air
Quality Standards for five pollutants.
Progress toward attainment of these stan-
dards is monitored by the states under
EPA-approved State Implementation
Plans. Data from state monitoring net-
works, which were approximately 80 per-
cent complete in 1974, are routinely sub-
mitted to EPA. Various statistical sum-
maries and analyses are performed and re-
ported by EPA on a national scale, and the
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data are used for establishing control poli-
cies, priorities, and strategies.

To ensure valid, comparable data from
the state monitoring networks, EPA has
specified reference methods for NAAQS
pollutants. Other candidate methods are
currently being evaluated for equivalency
to the reference methods. For the same
purpose, EPA has published guidelines for
quality assurance as related to air pollu-
tion monitoring. The guidelines cover such
aspects as station location, instrument op-
eration, and data handling, validation, and
reporting.

Although there are known limitations to
much of the ambient data currently being
collected, EPA must rely on such data to
provide a national overview of the progress
in achieving and maintaining clean air. De-
pendable, reproducible instrumentation,
backed by a nationwide quality assurance
program are essential prerequisites to the
compilation of an accurate composite pic-
ture of national air quality and to the equi-
table administration of control measures.

We have discussed only the major as-
pects of monitoring ambient concentra-
tions of NAAQS pollutants in the low level
atmospheric sector of the biosphere. Anal-
ogous programs exist for monitoring water
quality, for monitoring emissions of air
and water pollutants from their respective
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sources, for tracking the fate of toxic sub-
stances and radipactive materials, and for
assessing the effects of noise. These pro-
grams differ widely in their scope and in
the specific phenomena being measured,
yet all share a common need for accurate,
stable instrumentation.
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