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5.1.1 Either the ‘‘Staggered PM ;o’> method
or the “PM ;o Sampling Over Short Sampling
Times’” method, both of which are based on
the reference method for PM,, and are de-
scribed in reference 1: or

5.1.2 Any other method for measuring
PM 10+

5.1.2.1 Which has a measurement range or
ranges appropriate to accurately measure air
pollution episode concentration of PM o,

5.1.2.2 Which has a sample period appro-
priate for short-term PM,, measurements,
and

5.1.2.3 For which a quantitative relation-
ship to a reference or equivalent method for
PM o has been established at the use site.
Procedures for establishing a quantitative
site-specific relationship are contained in
reference 1.

5.2 PM,p, methods other than the ref-
erence method are not covered under the
quality assessment requirements of appendix
to this part. Therefore, States must develop
and implement their own quality assessment
procedures for those methods allowed under
this section 4. These quality assessment pro-
cedures should be similar or analogous to
those described in section 3 of appendix A to
this part for the PM ;o reference method.
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1. MONITORING OBJECTIVES AND SPATIAL
SCALES

The purpose of this appendix is to describe
monitoring objectives and general criteria to
be applied in establishing the required
SLAMS ambient air quality monitoring sta-
tions and for choosing general locations for
additional monitoring sites. This appendix
also describes specific requirements for the
number and location of FRM, FEM, and
ARM sites for specific pollutants, NCore
multipollutant sites, PM ;o mass sites, PM,5s
mass sites, chemically-speciated PM, s sites,
and O; precursor measurements sites
(PAMS). These criteria will be used by EPA
in evaluating the adequacy of the air pollut-
ant monitoring networks.

1.1 Monitoring Objectives. The ambient
air monitoring networks must be designed to
meet three basic monitoring objectives.
These basic objectives are listed below. The
appearance of any one objective in the order
of this list is not based upon a prioritized
scheme. Each objective is important and
must be considered individually.

(a) Provide air pollution data to the gen-
eral public in a timely manner. Data can be
presented to the public in a number of at-
tractive ways including through air quality
maps, newspapers, Internet sites, and as part
of weather forecasts and public advisories.

(b) Support compliance with ambient air
quality standards and emissions strategy de-
velopment. Data from FRM, FEM, and ARM
monitors for NAAQS pollutants will be used
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for comparing an area’s air pollution levels
against the NAAQS. Data from monitors of
various types can be used in the development
of attainment and maintenance plans.
SLAMS, and especially NCore station data,
will be used to evaluate the regional air
quality models used in developing emission
strategies, and to track trends in air pollu-
tion abatement control measures’ impact on
improving air quality. In monitoring loca-
tions near major air pollution sources,
source-oriented monitoring data can provide
insight into how well industrial sources are
controlling their pollutant emissions.

(c) Support for air pollution research stud-
ies. Air pollution data from the NCore net-
work can be used to supplement data col-
lected by researchers working on health ef-
fects assessments and atmospheric processes,
or for monitoring methods development
work.

1.1.1 In order to support the air quality
management work indicated in the three
basic air monitoring objectives, a network
must be designed with a variety of types of
monitoring sites. Monitoring sites must be
capable of informing managers about many
things including the peak air pollution lev-
els, typical levels in populated areas, air pol-
lution transported into and outside of a city
or region, and air pollution levels near spe-
cific sources. To summarize some of these
sites, here is a listing of six general site
types:

(a) Sites located to determine the highest
concentrations expected to occur in the area
covered by the network.

(b) Sites located to measure typical con-
centrations in areas of high population den-
sity.

(c) Sites located to determine the impact
of significant sources or source categories on
air quality.

(d) Sites located to determine general
background concentration levels.

(e) Sites located to determine the extent of
regional pollutant transport among popu-
lated areas; and in support of secondary
standards.

(f) Sites located to measure air pollution
impacts on visibility, vegetation damage, or
other welfare-based impacts.

1.1.2 This appendix contains criteria for
the basic air monitoring requirements. The
total number of monitoring sites that will
serve the variety of data needs will be sub-
stantially higher than these minimum re-
quirements provide. The optimum size of a
particular network involves trade-offs
among data needs and available resources.
This regulation intends to provide for na-
tional air monitoring needs, and to lend sup-
port for the flexibility necessary to meet
data collection needs of area air quality
managers. The EPA, State, and local agen-
cies will periodically collaborate on network
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design issues through the network assess-
ment process outlined in §58.10.

1.1.3 This appendix focuses on the rela-
tionship between monitoring objectives, site
types, and the geographic location of moni-
toring sites. Included are a rationale and set
of general criteria for identifying candidate
site locations in terms of physical character-
istics which most closely match a specific
monitoring objective. The criteria for more
specifically locating the monitoring site, in-
cluding spacing from roadways and vertical
and horizontal probe and path placement,
are described in appendix E to this part.

1.2 Spatial Scales. (a) To clarify the na-
ture of the link between general monitoring
objectives, site types, and the physical loca-
tion of a particular monitor, the concept of
spatial scale of representativeness is defined.
The goal in locating monitors is to correctly
match the spatial scale represented by the
sample of monitored air with the spatial
scale most appropriate for the monitoring
site type, air pollutant to be measured, and
the monitoring objective.

(b) Thus, spatial scale of representative-
ness is described in terms of the physical di-
mensions of the air parcel nearest to a moni-
toring site throughout which actual pollut-
ant concentrations are reasonably similar.
The scales of representativeness of most in-
terest for the monitoring site types de-
scribed above are as follows:

(1) Microscale—Defines the concentrations
in air volumes associated with area dimen-
sions ranging from several meters up to
about 100 meters.

(2) Middle scale—Defines the concentration
typical of areas up to several city blocks in
size with dimensions ranging from about 100
meters to 0.5 kilometer.

(3) Neighborhood scale—Defines concentra-
tions within some extended area of the city
that has relatively uniform land use with di-
mensions in the 0.5 to 4.0 kilometers range.
The neighborhood and urban scales listed
below have the potential to overlap in appli-
cations that concern secondarily formed or
homogeneously distributed air pollutants.

(4) Urban scale—Defines concentrations
within an area of city-like dimensions, on
the order of 4 to 50 kilometers. Within a city,
the geographic placement of sources may re-
sult in there being no single site that can be
said to represent air quality on an urban
scale.

(5) Regional scale—Defines usually a rural
area of reasonably homogeneous geography
without large sources, and extends from tens
to hundreds of kilometers.

(6) National and global scales—These meas-
urement scales represent concentrations
characterizing the nation and the globe as a
whole.

(c) Proper siting of a monitor requires
specification of the monitoring objective,
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the types of sites necessary to meet the ob-
jective, and then the desired spatial scale of
representativeness. For example, consider
the case where the objective is to determine
NAAQS compliance by understanding the
maximum ozone concentrations for an area.
Such areas would most likely be located
downwind of a metropolitan area, quite like-
ly in a suburban residential area where chil-
dren and other susceptible individuals are
likely to be outdoors. Sites located in these
areas are most likely to represent an urban
scale of measurement. In this example, phys-
ical location was determined by considering
ozone precursor emission patterns, public ac-
tivity, and meteorological characteristics af-
fecting ozone formation and dispersion.
Thus, spatial scale of representativeness was
not used in the selection process but was a
result of site location.

(d) In some cases, the physical location of
a site is determined from joint consideration
of both the basic monitoring objective and
the type of monitoring site desired, or re-
quired by this appendix. For example, to de-
termine PM,s concentrations which are typ-
ical over a geographic area having relatively
high PM,s concentrations, a neighborhood
scale site is more appropriate. Such a site
would likely be located in a residential or
commercial area having a high overall PM, 5
emission density but not in the immediate
vicinity of any single dominant source. Note
that in this example, the desired scale of rep-
resentativeness was an important factor in
determining the physical location of the
monitoring site.

(e) In either case, classification of the
monitor by its type and spatial scale of rep-
resentativeness is necessary and will aid in
interpretation of the monitoring data for a
particular monitoring objective (e.g., public
reporting, NAAQS compliance, or research
support).

(f) Table D-1 of this appendix illustrates
the relationship between the various site
types that can be used to support the three
basic monitoring objectives, and the scales
of representativeness that are generally
most appropriate for that type of site.

TABLE D—1 OF APPENDIX D TO PART 58—RELA-
TIONSHIP BETWEEN SITE TYPES AND SCALES
OF REPRESENTATIVENESS

Site type Appropriate siting scales

1. Highest concentration .... | Micro, middle, neighborhood
(sometimes urban or regional
for secondarily formed pollut-
ants).

Neighborhood, urban.

Micro, middle, neighborhood.

Urban, regional.

2. Population oriented ........

3. Source impact ................

4. General/background &
regional transport.

5. Welfare-related impacts

Urban, regional.
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2. GENERAL MONITORING REQUIREMENTS

(a) The National ambient air monitoring
system includes several types of monitoring
stations, each targeting a key data collec-
tion need and each varying in technical so-
phistication.

(b) Research grade sites are platforms for
scientific studies, either involved with
health or welfare impacts, measurement
methods development, or other atmospheric
studies. These sites may be collaborative ef-
forts between regulatory agencies and re-
searchers with specific scientific objectives
for each. Data from these sites might be col-
lected with both traditional and experi-
mental techniques, and data collection
might involve specific laboratory analyses
not common in routine measurement pro-
grams. The research grade sites are not re-
quired by regulation; however, they are in-
cluded here due to their important role in
supporting the air quality management pro-
gram.

(c) The NCore multipollutant sites are
sites that measure multiple pollutants in
order to provide support to integrated air
quality management data needs. NCore sites
include both neighborhood and urban scale
measurements in general, in a selection of
metropolitan areas and a limited number of
more rural locations. Continuous monitoring
methods are to be used at the NCore sites
when available for a pollutant to be meas-
ured, as it is important to have data col-
lected over common time periods for inte-
grated analyses. NCore multipollutant sites
are intended to be long-term sites useful for
a variety of applications including air qual-
ity trends analyses, model evaluation, and
tracking metropolitan area statistics. As
such, the NCore sites should be placed away
from direct emission sources that could sub-
stantially impact the ability to detect area-
wide concentrations. The Administrator
must approve the NCore sites.

(d) Monitoring sites designated as SLAMS
sites, but not as NCore sites, are intended to
address specific air quality management in-
terests, and as such, are frequently single-
pollutant measurement sites. The EPA Re-
gional Administrator must approve the
SLAMS sites.

(e) This appendix uses the statistical-based
definitions for metropolitan areas provided
by the Office of Management and Budget and
the Census Bureau. These areas are referred
to as metropolitan statistical areas (MSA),
micropolitan statistical areas, core-based
statistical areas (CBSA), and combined sta-
tistical areas (CSA). A CBSA associated with
at least one urbanized area of 50,000 popu-
lation or greater is termed a Metropolitan
Statistical Area (MSA). A CBSA associated
with at least one urbanized cluster of at
least 10,000 population or greater is termed a
Micropolitan Statistical Area. CSA consist
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of two or more adjacent CBSA. In this appen-
dix, the term MSA is used to refer to a Met-
ropolitan Statistical Area. By definition,
both MSA and CSA have a high degree of in-
tegration; however, many such areas cross
State or other political boundaries. MSA and
CSA may also cross more than one air shed.
The EPA recognizes that State or local agen-
cies must consider MSA/CSA boundaries and
their own political boundaries and geo-
graphical characteristics in designing their
air monitoring networks. The EPA recog-
nizes that there may be situations where the
EPA Regional Administrator and the af-
fected State or local agencies may need to
augment or to divide the overall MSA/CSA
monitoring responsibilities and require-
ments among these various agencies to
achieve an effective network design. Full
monitoring requirements apply separately to
each affected State or local agency in the ab-
sence of an agreement between the affected
agencies and the EPA Regional Adminis-
trator.

3. DESIGN CRITERIA FOR NCORE SITES

(a) Bach State (i.e. the fifty States, Dis-
trict of Columbia, Puerto Rico, and the Vir-
gin Islands) is required to operate at least
one NCore site. States may delegate this re-
quirement to a local agency. States with
many MSAs often also have multiple air
sheds with unique characteristics and, often,
elevated air pollution. These States include,
at a minimum, California, Florida, Illinois,
Michigan, New York, North Carolina, Ohio,
Pennsylvania, and Texas. These States are
required to identify one to two additional
NCore sites in order to account for their
unique situations. These additional sites
shall be located to avoid proximity to large
emission sources. Any State or local agency
can propose additional candidate NCore sites
or modifications to these requirements for
approval by the Administrator. The NCore
locations should be leveraged with other
multipollutant air monitoring sites includ-
ing PAMS sites, National Air Toxics Trends
Stations (NATTS) sites, CASTNET sites, and
STN sites. Site leveraging includes using the
same monitoring platform and equipment to
meet the objectives of the variety of pro-
grams where possible and advantageous.

(b) The NCore sites must measure, at a
minimum, PM,s particle mass using contin-
uous and integrated/filter-based samplers,
speciated PM,s, PM,o.5 particle mass, Oz,
S0,, CO, NO/NOy, wind speed, wind direction,
relative humidity, and ambient temperature.

(1) Although the measurement of NO, is re-
quired in support of a number of monitoring
objectives, available commercial instru-
ments may indicate little difference in their
measurement of NO, compared to the con-
ventional measurement of NOx, particularly
in areas with relatively fresh sources of ni-
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trogen emissions. Therefore, in areas with
negligible expected difference between NO,
and NOx measured concentrations, the Ad-
ministrator may allow for waivers that per-
mit NOx monitoring to be substituted for the
required NOy, monitoring at applicable NCore
sites.

(2) The EPA recognizes that, in some cases,
the physical location of the NCore site may
not be suitable for representative meteoro-
logical measurements due to the site’s phys-
ical surroundings. It is also possible that
nearby meteorological measurements may
be able to fulfill this data need. In these
cases, the requirement for meteorological
monitoring can be waived by the Adminis-
trator.

(c) [Reserved]

(d) Siting criteria are provided for urban
and rural locations. Sites with significant
historical records that do not meet siting
criteria may be approved as NCore by the
Administrator. Sites with the suite of NCore
measurements that are explicitly designed
for other monitoring objectives are exempt
from these siting criteria (e.g., a near-road-
way site).

(1) Urban NCore stations are to be gen-
erally located at urban or neighborhood
scale to provide representative concentra-
tions of exposure expected throughout the
metropolitan area; however, a middle-scale
site may be acceptable in cases where the
site can represent many such locations
throughout a metropolitan area.

(2) Rural NCore stations are to be located
to the maximum extent practicable at a re-
gional or larger scale away from any large
local emission source, so that they represent
ambient concentrations over an extensive
area.

4. POLLUTANT-SPECIFIC DESIGN CRITERIA FOR
SLAMS SITES

4.1 Ozone (0O3) Design Criteria. (a) State,
and where appropriate, local agencies must
operate O; sites for various locations depend-
ing upon area size (in terms of population
and geographic characteristics) and typical
peak concentrations (expressed in percent-
ages below, or near the O; NAAQS). Specific
SLAMS O; site minimum requirements are
included in Table D-2 of this appendix. The
NCore sites are expected to complement the
O3 data collection that takes place at single-
pollutant SLAMS sites, and both types of
sites can be used to meet the network min-
imum requirements. The total number of O;
sites needed to support the basic monitoring
objectives of public data reporting, air qual-
ity mapping, compliance, and understanding
Osz-related atmospheric processes will include
more sites than these minimum numbers re-
quired in Table D-2 of this appendix. The
EPA Regional Administrator and the respon-
sible State or local air monitoring agency
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must work together to design and/or main-
tain the most appropriate Os; network to
service the variety of data needs in an area.

TABLE D—2 OF APPENDIX D TO PART 58—
SLAMS MINIMUM O; MONITORING REQUIRE-
MENTS

Most recent 3-
year design value
concentrations
<85% of any O3

Most recent 3-
year design value
concentrations
>85% of any O3

MSA population * 2

NAAQS3 NAAQS 34
>10 million .. 4 2
4-10 million 3 1
350,000—<4 million 2 1
50,000-<350,0005 1 0

1Minimum monitoring requirements apply to the Metropoli-
tan statistical area (MSA).

2Population based on latest available census figures.

3The ozone (Os) National Ambient Air Quality Standards
(NAAQS) levels and forms are defined in 40 CFR part 50.

4These minimum monitoring requirements apply in the ab-
sence of a design value.

5Metropolitan statistical areas (MSA) must contain an ur-
banized area of 50,000 or more population.

(b) Within an O; network, at least one O3
site for each MSA, or CSA if multiple MSAs
are involved, must be designed to record the
maximum concentration for that particular
metropolitan area. More than one maximum
concentration site may be necessary in some
areas. Table D-2 of this appendix does not ac-
count for the full breadth of additional fac-
tors that would be considered in designing a
complete O; monitoring program for an area.
Some of these additional factors include geo-
graphic size, population density, complexity
of terrain and meteorology, adjacent O; mon-
itoring programs, air pollution transport
from neighboring areas, and measured air
quality in comparison to all forms of the O;
NAAQS (i.e., 8-hour and 1-hour forms). Net-
works must be designed to account for all of
these area characteristics. Network designs
must be re-examined in periodic network as-
sessments. Deviations from the above Os re-
quirements are allowed if approved by the
EPA Regional Administrator.

(c) The appropriate spatial scales for O3
sites are neighborhood, urban, and regional.
Since O3 requires appreciable formation
time, the mixing of reactants and products
occurs over large volumes of air, and this re-
duces the importance of monitoring small
scale spatial variability.

(1) Neighborhood scale—Measurements in
this category represent conditions through-
out some reasonably homogeneous urban
sub-region, with dimensions of a few Kkilo-
meters. Homogeneity refers to pollutant con-
centrations. Neighborhood scale data will
provide valuable information for developing,
testing, and revising concepts and models
that describe urban/regional concentration
patterns. These data will be useful to the un-
derstanding and definition of processes that
take periods of hours to occur and hence in-
volve considerable mixing and transport.
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Under stagnation conditions, a site located
in the neighborhood scale may also experi-
ence peak concentration levels within a met-
ropolitan area.

(2) Urban scale—Measurement in this scale
will be used to estimate concentrations over
large portions of an urban area with dimen-
sions of several kilometers to 50 or more kil-
ometers. Such measurements will be used for
determining trends, and designing area-wide
control strategies. The urban scale sites
would also be used to measure high con-
centrations downwind of the area having the
highest precursor emissions.

(3) Regional scale—This scale of measure-
ment will be used to typify concentrations
over large portions of a metropolitan area
and even larger areas with dimensions of as
much as hundreds of kilometers. Such meas-
urements will be useful for assessing the O;
that is transported to and from a metropoli-
tan area, as well as background concentra-
tions. In some situations, particularly when
considering very large metropolitan areas
with complex source mixtures, regional scale
sites can be the maximum concentration lo-
cation.

(d) EPA’s technical guidance documents on
O3 monitoring network design should be used
to evaluate the adequacy of each existing O3
monitor, to relocate an existing site, or to
locate any new Oj; sites.

(e) For locating a neighborhood scale site
to measure typical city concentrations, a
reasonably homogeneous geographical area
near the center of the region should be se-
lected which is also removed from the influ-
ence of major NOx sources. For an urban
scale site to measure the high concentration
areas, the emission inventories should be
used to define the extent of the area of im-
portant nonmethane hydrocarbons and NOx
emissions. The meteorological conditions
that occur during periods of maximum pho-
tochemical activity should be determined.
These periods can be identified by examining
the meteorological conditions that occur on
the highest O; air quality days. Trajectory
analyses, an evaluation of wind and emission
patterns on high O3 days, can also be useful
in evaluating an O; monitoring network. In
areas without any previous O; air quality
measurements, meteorological and O; pre-
cursor emissions information would be use-
ful.

(f) Once the meteorological and air quality
data are reviewed, the prospective maximum
concentration monitor site should be se-
lected in a direction from the city that is
most likely to observe the highest O; con-
centrations, more specifically, downwind
during periods of photochemical activity. In
many cases, these maximum concentration
O3 sites will be located 10 to 30 miles or more
downwind from the urban area where max-
imum O; precursor emissions originate. The
downwind direction and appropriate distance
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should be determined from historical mete-
orological data collected on days which show
the potential for producing high O; levels.
Monitoring agencies are to consult with
their EPA Regional Office when considering
siting a maximum O; concentration site.

(g) In locating a neighborhood scale site
which is to measure high concentrations, the
same procedures used for the urban scale are
followed except that the site should be lo-
cated closer to the areas bordering on the
center city or slightly further downwind in
an area of high density population.

(h) For regional scale background moni-
toring sites, similar meteorological analysis
as for the maximum concentration sites may
also inform the decisions for locating re-
gional scale sites. Regional scale sites may
be located to provide data on Oz transport
between cities, as background sites, or for
other data collection purposes. Consider-
ation of both area characteristics, such as
meteorology, and the data collection objec-
tives, such as transport, must be jointly con-
sidered for a regional scale site to be useful.

(i) Ozone monitoring is required at SLAMS
monitoring sites only during the seasons of
the year that are conducive to O; formation
(i.e., ‘‘ozone season’’) as described below in
Table D-3 of this appendix. These O; seasons
are also identified in the AQS files on a
state-by-state basis. Deviations from the O3
monitoring season must be approved by the
EPA Regional Administrator. These requests
will be reviewed by Regional Administrators
taking into consideration, at a minimum,
the frequency of out-of-season O; NAAQS
exceedances, as well as occurrences of the
Moderate air quality index level, regional
consistency, and logistical issues such as site
access. Any deviations based on the Regional
Administrator’s waiver of requirements
must be described in the annual monitoring
network plan and updated in AQS. Changes
to the O; monitoring season requirements in
Table D-3 revoke all previously approved Re-
gional Administrator waivers. Requests for
monitoring season deviations must be ac-
companied by relevant supporting informa-
tion. Information on how to analyze O; data
to support a change to the Oz season in sup-
port of the 8-hour standard for the entire
network in a specific state can be found in
reference 8 to this appendix. Ozone monitors
at NCore stations are required to be operated
year-round (January to December).

TABLE D-31 TO APPENDIX D OF PART 58.
OZzONE MONITORING SEASON BY STATE

State Begin Month End Month
Alabama .. October.
Alaska .. October.
Arizona . December.
Arkansas . March November.
California . January December.
Colorado ... January .. December.
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TABLE D-31 TO APPENDIX D OF PART 58.
OZzONE MONITORING SEASON BY STATE—Con-
tinued

State Begin Month End Month
Connecticut March ... September.
Delaware .... March . October.
District of Columbia March . October.
Florida .... January . December.
Georgia March . October.
Hawaii January . December.
Idaho April .... September.
lllinois .. March . October.
Indiana March . October.
lowa ... March ... October.
Kansas ... March ... October.
Kentucky March . October.
Louisiana (Northern) March ... October.

AQCR 019, 022.
Louisiana (Southern) January ........... December.

AQCR 106.
Maine April ... September.
Maryland March . October.
Massachusetts . March . September.
Michigan ... March . October.
Minnesota March . October.
Mississippi . March . October.
Missouri . March . October.
Montana . April . September.
Nebraska March . October.
Nevada .. January . December.
New Hampshire March . September.
New Jersey ... March . October.
New Mexico January . December.
New York ... March . October.
North Carolina March . October.
North Dakota March . September.
Ohio ....cee.e March . October.
Oklahoma March . November.
Oregon ....... May . September.
Pennsylvania March . October.
Puerto Rico ... January . December.
Rhode Island March . September.
South Carolina . March . October.
South Dakota March . October.
Tennessee ... March . October.
Texas (Norther March ... November.

022, 210, 211, 212,

215, 217, 218.
Texas (Southern) AQCR | January ........... December.

106, 153, 213, 214,

January . December.
April .... September.

Virginia ... March . October.
Washington May . September.
West Virginia March . October.
Wisconsin .. March . October 15.
Wyoming ... January . September.
American Samoa . January . December.
Guam .. January . December.
Virgin Islands January December.

1The required Os; monitoring season for NCore stations is
January through December.

4.2 Carbon Monoxide (CO) Design Criteria

4.2.1 General Requirements. (a) Except as
provided in subsection (b), one CO monitor is
required to operate collocated with one re-
quired near-road NO, monitor, as required in
Section 4.3.2 of this part, in CBSAs having a
population of 1,000,000 or more persons. If a
CBSA has more than one required near-road
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NO, monitor, only one CO monitor is re-
quired to be collocated with a near-road NO,
monitor within that CBSA.

(b) If a state provides quantitative evi-
dence demonstrating that peak ambient CO
concentrations would occur in a near-road
location which meets microscale siting cri-
teria in Appendix E of this part but is not a
near-road NO, monitoring site, then the EPA
Regional Administrator may approve a re-
quest by a state to use such an alternate
near-road location for a CO monitor in place
of collocating a monitor at near-road NO,
monitoring site.

4.2.2 Regional Administrator Required
Monitoring. (a) The Regional Administra-
tors, in collaboration with states, may re-
quire additional CO monitors above the min-
imum number of monitors required in 4.2.1 of
this part, where the minimum monitoring
requirements are not sufficient to meet mon-
itoring objectives. The Regional Adminis-
trator may require, at his/her discretion, ad-
ditional monitors in situations where data or
other information suggest that CO con-
centrations may be approaching or exceeding
the NAAQS. Such situations include, but are
not limited to, (1) characterizing impacts on
ground-level concentrations due to sta-
tionary CO sources, (2) characterizing CO
concentrations in downtown areas or urban
street canyons, and (3) characterizing CO
concentrations in areas that are subject to
high ground level CO concentrations particu-
larly due to or enhanced by topographical
and meteorological impacts. The Regional
Administrator and the responsible State or
local air monitoring agency shall work to-
gether to design and maintain the most ap-
propriate CO network to address the data
needs for an area, and include all monitors
under this provision in the annual moni-
toring network plan.

4.2.3 CO Monitoring Spatial Scales. (a)
Microscale and middle scale measurements
are the most useful site classifications for
CO monitoring sites since most people have
the potential for exposure on these scales.
Carbon monoxide maxima occur primarily in
areas near major roadways and intersections
with high traffic density and often in areas
with poor atmospheric ventilation.

(1) Microscale—Microscale measurements
typically represent areas in close proximity
to major roadways, within street canyons,
over sidewalks, and in some cases, point and
area sources. Emissions on roadways result
in high ground level CO concentrations at
the microscale, where concentration gra-
dients generally exhibit a marked decrease
with increasing downwind distance from
major roads, or within downtown areas in-
cluding urban street canyons. Emissions
from stationary point and area sources, and
non-road sources may, under certain plume
conditions, result in high ground level con-
centrations at the microscale.
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(2) Middle scale—Middle scale measure-
ments are intended to represent areas with
dimensions from 100 meters to 0.5 kilometer.
In certain cases, middle scale measurements
may apply to areas that have a total length
of several kilometers, such as ‘‘line” emis-
sion source areas. This type of emission
sources areas would include air quality along
a commercially developed street or shopping
plaza, freeway corridors, parking lots and
feeder streets.

(3) Neighborhood scale—Neighborhood scale
measurements are intended to represent
areas with dimensions from 0.5 kilometers to
4 kilometers. Measurements of CO in this
category would represent conditions
throughout some reasonably urban sub-re-
gions. In some cases, neighborhood scale
data may represent not only the immediate
neighborhood spatial area, but also other
similar such areas across the larger urban
area. Neighborhood scale measurements pro-
vide relative area-wide concentration data
which are useful for providing relative urban
background concentrations, supporting
health and scientific research, and for use in
modeling.

4.3 Nitrogen Dioxide (NO,) Design Criteria

4.3.1 General Requirements

(a) State and, where appropriate, local
agencies must operate a minimum number of
required NO, monitoring sites as described
below.

4.3.2 Requirement for Near-road NO, Mon-
itors

(a) Within the NO, network, there must be
one microscale near-road NO, monitoring
station in each CBSA with a population of
1,000,000 or more persons to monitor a loca-
tion of expected maximum hourly concentra-
tions sited near a major road with high
AADT counts as specified in paragraph
4.3.2(a)(1) of this appendix. An additional
near-road NO, monitoring station is required
for any CBSA with a population of 2,500,000
persons or more, or in any CBSA with a pop-
ulation of 1,000,000 or more persons that has
one or more roadway segments with 250,000
or greater AADT counts to monitor a second
location of expected maximum hourly con-
centrations. CBSA populations shall be based
on the latest available census figures.

(1) The near-road NO, monitoring sites
shall be selected by ranking all road seg-
ments within a CBSA by AADT and then
identifying a location or locations adjacent
to those highest ranked road segments, con-
sidering fleet mix, roadway design, conges-
tion patterns, terrain, and meteorology,
where maximum hourly NO, concentrations
are expected to occur and siting criteria can
be met in accordance with appendix E of this
part. Where a state or local air monitoring
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agency identifies multiple acceptable can-
didate sites where maximum hourly NO, con-
centrations are expected to occur, the moni-
toring agency shall consider the potential
for population exposure in the criteria uti-
lized to select the final site location. Where
one CBSA is required to have two near-road
NO, monitoring stations, the sites shall be
differentiated from each other by one or
more of the following factors: fleet mix; con-
gestion patterns; terrain; geographic area
within the CBSA; or different route, inter-
state, or freeway designation.

(b) Measurements at required near-road
NO, monitor sites utilizing
chemiluminescence FRMs must include at a
minimum: NO, NO,, and NOx.

4.3.3 Requirement for Area-wide NO, Mon-
itoring

(a) Within the NO, network, there must be
one monitoring station in each CBSA with a
population of 1,000,000 or more persons to
monitor a location of expected highest NO,
concentrations representing the neighbor-
hood or larger spatial scales. PAMS sites col-
lecting NO, data that are situated in an area
of expected high NO, concentrations at the
neighborhood or larger spatial scale may be
used to satisfy this minimum monitoring re-
quirement when the NO, monitor is operated
year round. Emission inventories and mete-
orological analysis should be used to identify
the appropriate locations within a CBSA for
locating required area-wide NO, monitoring
stations. CBSA populations shall be based on
the latest available census figures.

4.3.4 Regional Administrator
Monitoring

(a) The Regional Administrators, in col-
laboration with States, must require a min-
imum of forty additional NO, monitoring
stations nationwide in any area, inside or
outside of CBSAs, above the minimum moni-
toring requirements, with a primary focus on
siting these monitors in locations to protect
susceptible and vulnerable populations. The
Regional Administrators, working with
States, may also consider additional factors
described in paragraph (b) below to require
monitors beyond the minimum network re-
quirement.

(b) The Regional Administrators may re-
quire monitors to be sited inside or outside
of CBSAs in which:

(i) The required near-road monitors do not
represent all locations of expected maximum
hourly NO, concentrations in an area and
NO, concentrations may be approaching or
exceeding the NAAQS in that area;

(ii) Areas that are not required to have a
monitor in accordance with the monitoring
requirements and NO, concentrations may be
approaching or exceeding the NAAQS:; or

(iii) The minimum monitoring require-
ments for area-wide monitors are not suffi-
cient to meet monitoring objectives.

Required
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(c) The Regional Administrator and the re-
sponsible State or local air monitoring agen-
cy should work together to design and/or
maintain the most appropriate NO, network
to address the data needs for an area, and in-
clude all monitors under this provision in
the annual monitoring network plan.

4.3.5 NO, Monitoring Spatial Scales

(a) The most important spatial scale for
near-road NO, monitoring stations to effec-
tively characterize the maximum expected
hourly NO, concentration due to mobile
source emissions on major roadways is the
microscale. The most important spatial
scales for other monitoring stations charac-
terizing maximum expected hourly NO, con-
centrations are the microscale and middle
scale. The most important spatial scale for
area-wide monitoring of high NO, concentra-
tions is the neighborhood scale.

(1) Microscale—This scale represents areas
in close proximity to major roadways or
point and area sources. Emissions from road-
ways result in high ground level NO, con-
centrations at the microscale, where con-
centration gradients generally exhibit a
marked decrease with increasing downwind
distance from major roads. As noted in ap-
pendix E of this part, near-road NO, moni-
toring stations are required to be within 50
meters of target road segments in order to
measure expected peak concentrations.
Emissions from stationary point and area
sources, and non-road sources may, under
certain plume conditions, result in high
ground level concentrations at the
microscale. The microscale typically rep-
resents an area impacted by the plume with
dimensions extending up to approximately
100 meters.

(2) Middle scale—This scale generally rep-
resents air quality levels in areas up to sev-
eral city blocks in size with dimensions on
the order of approximately 100 meters to 500
meters. The middle scale may include loca-
tions of expected maximum hourly con-
centrations due to proximity to major NO,
point, area, and/or non-road sources.

(3) Neighborhood scale—The neighborhood
scale represents air quality conditions
throughout some relatively uniform land use
areas with dimensions in the 0.5 to 4.0 kilo-
meter range. Emissions from stationary
point and area sources may, under certain
plume conditions, result in high NO, con-
centrations at the neighborhood scale. Where
a neighborhood site is located away from im-
mediate NO, sources, the site may be useful
in representing typical air quality values for
a larger residential area, and therefore suit-
able for population exposure and trends anal-
yses.

(4) Urban scale—Measurements in this scale
would be used to estimate concentrations
over large portions of an urban area with di-
mensions from 4 to 50 Kkilometers. Such
measurements would be useful for assessing
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trends in area-wide air quality, and hence,
the effectiveness of large scale air pollution
control strategies. Urban scale sites may
also support other monitoring objectives of
the NO, monitoring network identified in
paragraph 4.3.4 above.

4.3.6 NO, Monitoring

(a) NO/NO, measurements are included
within the NCore multi-pollutant site re-
quirements and the PAMS program. These
NO/NO, measurements will produce conserv-
ative estimates for NO, that can be used to
ensure tracking continued compliance with
the NO, NAAQS. NO/NOy, monitors are used
at these sites because it is important to col-
lect data on total reactive nitrogen species
for understanding O; photochemistry.

4.4 Sulfur Dioxide (SO,) Design Criteria.

4.4.1 General Requirements. (a) State and,
where appropriate, local agencies must oper-
ate a minimum number of required SO, mon-
itoring sites as described below.

4.4.2 Requirement for Monitoring by the Pop-
ulation Weighted Emissions Index. (a) The pop-
ulation weighted emissions index (PWEI)
shall be calculated by States for each core
based statistical area (CBSA) they contain
or share with another State or States for use
in the implementation of or adjustment to
the SO, monitoring network. The PWEI shall
be calculated by multiplying the population
of each CBSA, using the most current census
data or estimates, and the total amount of
S0, in tons per year emitted within the
CBSA area, using an aggregate of the most
recent county level emissions data available
in the National Emissions Inventory for each
county in each CBSA. The resulting product
shall be divided by one million, providing a
PWEI value, the units of which are million
persons-tons per year. For any CBSA with a
calculated PWEI value equal to or greater
than 1,000,000, a minimum of three SO, mon-
itors are required within that CBSA. For any
CBSA with a calculated PWEI value equal to
or greater than 100,000, but less than
1,000,000, & minimum of two SO, monitors are
required within that CBSA. For any CBSA
with a calculated PWEI value equal to or
greater than 5,000, but less than 100,000, a
minimum of one SO, monitor is required
within that CBSA.

(1) The SO, monitoring site(s) required as a
result of the calculated PWEI in each CBSA
shall satisfy minimum monitoring require-
ments if the monitor is sited within the
boundaries of the parent CBSA and is one of
the following site types (as defined in section
1.1.1 of this appendix): population exposure,
highest concentration, source impacts, gen-
eral background, or regional transport. SO,
monitors at NCore stations may satisfy min-
imum monitoring requirements if that mon-
itor is located within a CBSA with mini-
mally required monitors under this part.
Any monitor that is sited outside of a CBSA
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with minimum monitoring requirements to
assess the highest concentration resulting
from the impact of significant sources or
source categories existing within that CBSA
shall be allowed to count towards minimum
monitoring requirements for that CBSA.

4.4.3 Regional Administrator Required Moni-
toring. (a) The Regional Administrator may
require additional SO, monitoring stations
above the minimum number of monitors re-
quired in 4.4.2 of this part, where the min-
imum monitoring requirements are not suffi-
cient to meet monitoring objectives. The Re-
gional Administrator may require, at his/her
discretion, additional monitors in situations
where an area has the potential to have con-
centrations that may violate or contribute
to the violation of the NAAQS, in areas im-
pacted by sources which are not conducive to
modeling, or in locations with susceptible
and vulnerable populations, which are not
monitored under the minimum monitoring
provisions described above. The Regional Ad-
ministrator and the responsible State or
local air monitoring agency shall work to-
gether to design and/or maintain the most
appropriate SO, network to provide suffi-
cient data to meet monitoring objectives.

4.4.4 SO, Monitoring Spatial Scales. (a) The
appropriate spatial scales for SO, SLAMS
monitors are the microscale, middle, neigh-
borhood, and urban scales. Monitors sited at
the microscale, middle, and neighborhood
scales are suitable for determining max-
imum hourly concentrations for SO,. Mon-
itors sited at urban scales are useful for
identifying SO, transport, trends, and, if
sited upwind of local sources, background
concentrations.

(1) Microscale—This scale would typify
areas in close proximity to SO, point and
area sources. Emissions from stationary
point and area sources, and non-road sources
may, under certain plume conditions, result
in high ground level concentrations at the
microscale. The microscale typically rep-
resents an area impacted by the plume with
dimensions extending up to approximately
100 meters.

(2) Middle scale—This scale generally rep-
resents air quality levels in areas up to sev-
eral city blocks in size with dimensions on
the order of approximately 100 meters to 500
meters. The middle scale may include loca-
tions of expected maximum short-term con-
centrations due to proximity to major SO,
point, area, and/or non-road sources.

(3) Neighborhood scale—The neighborhood
scale would characterize air quality condi-
tions throughout some relatively uniform
land use areas with dimensions in the 0.5 to
4.0 kilometer range. Emissions from sta-
tionary point and area sources may, under
certain plume conditions, result in high SO,
concentrations at the neighborhood scale.
Where a neighborhood site is located away
from immediate SO, sources, the site may be
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useful in representing typical air quality
values for a larger residential area, and
therefore suitable for population exposure
and trends analyses.

(4) Urban scale—Measurements in this scale
would be used to estimate concentrations
over large portions of an urban area with di-
mensions from 4 to 50 Kkilometers. Such
measurements would be useful for assessing
trends in area-wide air quality, and hence,
the effectiveness of large scale air pollution
control strategies. Urban scale sites may
also support other monitoring objectives of
the SO, monitoring network such as identi-
fying trends, and when monitors are sited
upwind of local sources, background con-
centrations.

4.4.5 NCore Monitoring. (a) SO, measure-
ments are included within the NCore multi-
pollutant site requirements as described in
paragraph (3)(b) of this appendix. NCore-
based SO, measurements are primarily used
to characterize SO, trends and assist in un-
derstanding SO, transport across representa-
tive areas in urban or rural locations and are
also used for comparison with the SO,
NAAQS. SO, monitors at NCore sites that
exist in CBSAs with minimum monitoring
requirements per section 4.4.2 above shall be
allowed to count towards those minimum
monitoring requirements.

4.5 Lead (Pb) Design Criteria. (a) State and,
where appropriate, local agencies are re-
quired to conduct ambient air Pb monitoring
near Pb sources which are expected to or
have been shown to contribute to a max-
imum Pb concentration in ambient air in ex-
cess of the NAAQS, taking into account the
logistics and potential for population expo-
sure. At a minimum, there must be one
source-oriented SLAMS site located to meas-
ure the maximum Pb concentration in ambi-
ent air resulting from each non-airport Pb
source which emits 0.50 or more tons per
year and from each airport which emits 1.0
or more tons per year based on either the
most recent National Emission Inventory
(hitp://www.epa.gov/ttn/chief/
eiinformation.html) or other scientifically jus-
tifiable methods and data (such as improved
emissions factors or site-specific data) tak-
ing into account logistics and the potential
for population exposure.

(i) One monitor may be used to meet the
requirement in paragraph 4.5(a) for all
sources involved when the location of the
maximum Pb concentration due to one Pb
source is expected to also be impacted by Pb
emissions from a nearby source (or multiple
sources). This monitor must be sited, taking
into account logistics and the potential for
population exposure, where the Pb con-
centration from all sources combined is ex-
pected to be at its maximum.

(ii) The Regional Administrator may waive
the requirement in paragraph 4.5(a) for moni-
toring near Pb sources if the State or, where
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appropriate, local agency can demonstrate
the Pb source will not contribute to a max-
imum Pb concentration in ambient air in ex-
cess of 50 percent of the NAAQS (based on
historical monitoring data, modeling, or
other means). The waiver must be renewed
once every 5 years as part of the network as-
sessment required under §58.10(d).

(iii) State and, where appropriate, local
agencies are required to conduct ambient air
Pb monitoring near each of the airports list-
ed in Table D-3A for a period of 12 consecu-
tive months commencing no later than De-
cember 27, 2011. Monitors shall be sited to
measure the maximum Pb concentration in
ambient air, taking into account logistics
and the potential for population exposure,
and shall use an approved Pb-TSP Federal
Reference Method or Federal Equivalent
Method. Any monitor that exceeds 50 percent
of the Pb NAAQS on a rolling 3-month aver-
age (as determined according to 40 CFR part
50, Appendix R) shall become a required mon-
itor under paragraph 4.5(c) of this Appendix,
and shall continue to monitor for Pb unless
a waiver is granted allowing it to stop oper-
ating as allowed by the provisions in para-
graph 4.5(a)(ii) of this appendix. Data col-
lected shall be submitted to the Air Quality
System database according to the require-
ments of 40 CFR part 58.16.

TABLE D—3A AIRPORTS TO BE MONITORED FOR
LEAD

Airport County State

Merrill Field
Pryor Field Regional ..
Palo Alto Airport of Santa Clar:

Anchorage .... | AK
Limestone ..... AL
Santa Clara .. | CA

County.
McClellan-Palomar San Diego ..... CA
Reid-Hillview ... Santa Clara .. | CA
Gillespie Field . San Diego ..... CA
San Carlos San Mateo .... | CA

Nantucket Memorial Nantucket ..... MA

Oakland County International .. Oakland Ml
Republic ...... Suffolk ... NY
Brookhaven Suffolk NY

Bexar .... .
Denton ..........
Snohomish ...
King ...cccoeeee

Stinson Municipal ..
Northwest Regional ..
Harvey Field ......
Auburn Municipal ...

(b) [Reserved]

(c) The EPA Regional Administrator may
require additional monitoring beyond the
minimum monitoring requirements con-
tained in paragraph 4.5(a) of this appendix
where the likelihood of Pb air quality viola-
tions is significant or where the emissions
density, topography, or population locations
are complex and varied. The EPA Regional
Administrators may require additional mon-
itoring at locations including, but not lim-
ited to, those near existing additional indus-
trial sources of Pb, recently closed industrial
sources of Pb, airports where piston-engine
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aircraft emit Pb, and other sources of re-en-
trained Pb dust.

(d) The most important spatial scales for
source-oriented sites to effectively charac-
terize the emissions from point sources are
microscale and middle scale. The most im-
portant spatial scale for non-source-oriented
sites to characterize typical lead concentra-
tions in urban areas is the neighborhood
scale. Monitor siting should be conducted in
accordance with 4.5(a)(i) with respect to
source-oriented sites.

(1) Microscale—This scale would typify
areas in close proximity to lead point
sources. Emissions from point sources such
as primary and secondary lead smelters, and
primary copper smelters may under fumiga-
tion conditions likewise result in high
ground level concentrations at the
microscale. In the latter case, the microscale
would represent an area impacted by the
plume with dimensions extending up to ap-
proximately 100 meters. Pb monitors in areas
where the public has access, and particularly
children have access, are desirable because of
the higher sensitivity of children to expo-
sures of elevated Pb concentrations.

(2) Middle scale—This scale generally rep-
resents Pb air quality levels in areas up to
several city blocks in size with dimensions
on the order of approximately 100 meters to
500 meters. The middle scale may for exam-
ple, include schools and playgrounds in cen-
ter city areas which are close to major Pb
point sources. Pb monitors in such areas are
desirable because of the higher sensitivity of
children to exposures of elevated Pb con-
centrations (reference 3 of this appendix).
Emissions from point sources frequently im-
pact on areas at which single sites may be
located to measure concentrations rep-
resenting middle spatial scales.
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(3) Neighborhood scale—The neighborhood
scale would characterize air quality condi-
tions throughout some relatively uniform
land use areas with dimensions in the 0.5 to
4.0 kilometer range. Sites of this scale would
provide monitoring data in areas rep-
resenting conditions where children live and
play. Monitoring in such areas is important
since this segment of the population is more
susceptible to the effects of Pb. Where a
neighborhood site is located away from im-
mediate Pb sources, the site may be very
useful in representing typical air quality
values for a larger residential area, and
therefore suitable for population exposure
and trends analyses.

(d) Technical guidance is found in ref-
erences 4 and 5 of this appendix. These docu-
ments provide additional guidance on locat-
ing sites to meet specific urban area moni-
toring objectives and should be used in locat-
ing new sites or evaluating the adequacy of
existing sites.

4.6 Particulate Matter (PM o) Design Cri-
teria.<(a) Table D-4 indicates the approxi-
mate number of permanent stations required
in MSAs to characterize national and re-
gional PM,, air quality trends and geo-
graphical patterns. The number of PM , sta-
tions in areas where MSA populations exceed
1,000,000 must be in the range from 2 to 10
stations, while in low population urban
areas, no more than two stations are re-
quired. A range of monitoring stations is
specified in Table D—4 because sources of pol-
lutants and local control efforts can vary
from one part of the country to another and
therefore, some flexibility is allowed in se-
lecting the actual number of stations in any
one locale. Modifications from these PM o
monitoring requirements must be approved
by the Regional Administrator.

TABLE D—4 OF APPENDIX D TO PART 58—PM o, MINIMUM MONITORING REQUIREMENTS
(APPROXIMATE NUMBER OF STATIONS PER MSA) 1

: High concentra- Medium con- Low concentra-
Population category 9 tion2 cenltl#ation 3 " tion45
>1,000,000 ........ 6-10 4-8 2-4
500,000-1,000,000 .............. 4-8 2-4 1-2
250,000-500,000 3-4 1-2 0-1
100,000-250,000 1-2 0-1 0

1Selection of urban areas and actual numbers of stations per area will be jointly determined by EPA and the State agency.
2High concentration areas are those for which ambient PM10 data show ambient concentrations exceeding the PM ;o NAAQS

by 20 percent or more.

3Medium concentration areas are those for which ambient PM10 data show ambient concentrations exceeding 80 percent of

the PM ;o NAAQS.

“4Low concentration areas are those for which ambient PM10 data show ambient concentrations less than 80 percent of the

PM o NAAQS.

5These minimum monitoring requirements apply in the absence of a design value.

(b) Although microscale monitoring may
be appropriate in some circumstances, the
most important spatial scales to effectively
characterize the emissions of PM,, from

both mobile and stationary sources are the
middle scales and neighborhood scales.

(1) Microscale—This scale would typify
areas such as downtown street canyons, traf-
fic corridors, and fence line stationary
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source monitoring locations where the gen-
eral public could be exposed to maximum
PM o concentrations. Microscale particulate
matter sites should be located near inhabited
buildings or locations where the general pub-
lic can be expected to be exposed to the con-
centration measured. Emissions from sta-
tionary sources such as primary and sec-
ondary smelters, power plants, and other
large industrial processes may, under certain
plume conditions, likewise result in high
ground level concentrations at the
microscale. In the latter case, the microscale
would represent an area impacted by the
plume with dimensions extending up to ap-
proximately 100 meters. Data collected at
microscale sites provide information for
evaluating and developing hot spot control
measures.

(2) Middle scale—Much of the short-term
public exposure to coarse fraction particles
(PM o) is on this scale and on the neighbor-
hood scale. People moving through down-
town areas or living near major roadways or
stationary sources, may encounter particu-
late pollution that would be adequately
characterized by measurements of this spa-
tial scale. Middle scale PM ;o measurements
can be appropriate for the evaluation of pos-
sible short-term exposure public health ef-
fects. In many situations, monitoring sites
that are representative of micro-scale or
middle-scale impacts are not unique and are
representative of many similar situations.
This can occur along traffic corridors or
other locations in a residential district. In
this case, one location is representative of a
neighborhood of small scale sites and is ap-
propriate for evaluation of long-term or
chronic effects. This scale also includes the
characteristic concentrations for other areas
with dimensions of a few hundred meters
such as the parking lot and feeder streets as-
sociated with shopping centers, stadia, and
office buildings. In the case of PM o, unpaved
or seldomly swept parking lots associated
with these sources could be an important
source in addition to the vehicular emissions
themselves.

(3) Neighborhood scale—Measurements in
this category represent conditions through-
out some reasonably homogeneous urban
sub-region with dimensions of a few kilo-
meters and of generally more regular shape
than the middle scale. Homogeneity refers to
the particulate matter concentrations, as
well as the land use and land surface charac-
teristics. In some cases, a location carefully
chosen to provide neighborhood scale data
would represent not only the immediate
neighborhood but also neighborhoods of the
same type in other parts of the city. Neigh-
borhood scale PM o sites provide information
about trends and compliance with standards
because they often represent conditions in
areas where people commonly live and work
for extended periods. Neighborhood scale

40 CFR Ch. | (7-1-21 Edition)

data could provide valuable information for
developing, testing, and revising models that
describe the larger-scale concentration pat-
terns, especially those models relying on
spatially smoothed emission fields for in-
puts. The neighborhood scale measurements
could also be used for neighborhood compari-
sons within or between cities.

4.7 Fine Particulate Matter (PM.s) De-
sign Criteria.

4.7.1 General Requirements. (a) State, and
where applicable local, agencies must oper-
ate the minimum number of required PM,s
SLAMS sites listed in Table D-5 of this ap-
pendix. The NCore sites are expected to com-
plement the PM, s data collection that takes
place at non-NCore SLAMS sites, and both
types of sites can be used to meet the min-
imum PM,s network requirements. Devi-
ations from these PM,s monitoring require-
ments must be approved by the EPA Re-
gional Administrator.

TABLE D-5 OF APPENDIX D TO PART 58—PM s
MINIMUM MONITORING REQUIREMENTS

Most recent 3-
year design value
<85% of any
PM,s NAAQS34

Most recent 3-
year design value
>85% of any
PM»s NAAQS3

MSA population 12

>1,000,000 ............. 3 2
500,000-1,000,000 2 1
50,000-<500,0005 1 0

1Minimum monitoring requirements apply to the Metropoli-
tan statistical area (MSA).

2Population based on latest available census figures.

3The PM,s National Ambient Air Quality Standards
(NAAQS) levels and forms are defined in 40 CFR part 50.

4These minimum monitoring requirements apply in the ab-
sence of a design value.

5Metropolitan statistical areas (MSA) must contain an ur-
banized area of 50,000 or more population.

(b) Specific Design Criteria for PM,s. The
required monitoring stations or sites must
be sited to represent area-wide air quality.
These sites can include sites collocated at
PAMS. These monitoring stations will typi-
cally be at neighborhood or urban-scale;
however, micro-or middle-scale PM,s moni-
toring sites that represent many such loca-
tions throughout a metropolitan area are
considered to represent area-wide air qual-
ity.

(1) At least one monitoring station is to be
sited at neighborhood or larger scale in an
area of expected maximum concentration.

(2) For CBSAs with a population of 1,000,000
or more persons, at least one PM,s monitor
is to be collocated at a near-road NO, station
required in section 4.3.2(a) of this appendix.

(3) For areas with additional required
SLAMS, a monitoring station is to be sited
in an area of poor air quality.

(4) Additional technical guidance for siting
PM.,s monitors is provided in references 6
and 7 of this appendix.
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(c) The most important spatial scale to ef-
fectively characterize the emissions of par-
ticulate matter from both mobile and sta-
tionary sources is the neighborhood scale for
PM.,s. For purposes of establishing moni-
toring sites to represent large homogenous
areas other than the above scales of rep-
resentativeness and to characterize regional
transport, urban or regional scale sites
would also be needed. Most PM,s monitoring
in urban areas should be representative of a
neighborhood scale.

(1) Micro-scale. This scale would typify
areas such as downtown street canyons and
traffic corridors where the general public
would be exposed to maximum concentra-
tions from mobile sources. In some cir-
cumstances, the micro-scale is appropriate
for particulate sites. SLAMS sites measured
at the micro-scale level should, however, be
limited to urban sites that are representa-
tive of long-term human exposure and of
many such microenvironments in the area.
In general, micro-scale particulate matter
sites should be located near inhabited build-
ings or locations where the general public
can be expected to be exposed to the con-
centration measured. Emissions from sta-
tionary sources such as primary and sec-
ondary smelters, power plants, and other
large industrial processes may, under certain
plume conditions, likewise result in high
ground level concentrations at the micro-
scale. In the latter case, the micro-scale
would represent an area impacted by the
plume with dimensions extending up to ap-
proximately 100 meters. Data collected at
micro-scale sites provide information for
evaluating and developing hot spot control
measures.

(2) Middle scale—People moving through
downtown areas, or living near major road-
ways, encounter particle concentrations that
would be adequately characterized by this
spatial scale. Thus, measurements of this
type would be appropriate for the evaluation
of possible short-term exposure public health
effects of particulate matter pollution. In
many situations, monitoring sites that are
representative of microscale or middle-scale
impacts are not unique and are representa-
tive of many similar situations. This can
occur along traffic corridors or other loca-
tions in a residential district. In this case,
one location is representative of a number of
small scale sites and is appropriate for eval-
uation of long-term or chronic effects. This
scale also includes the characteristic con-
centrations for other areas with dimensions
of a few hundred meters such as the parking
lot and feeder streets associated with shop-
ping centers, stadia, and office buildings.

(8) Neighborhood scale—Measurements in
this category would represent conditions
throughout some reasonably homogeneous
urban sub-region with dimensions of a few
kilometers and of generally more regular
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shape than the middle scale. Homogeneity
refers to the particulate matter concentra-
tions, as well as the land use and land sur-
face characteristics. Much of the PM, s expo-
sures are expected to be associated with this
scale of measurement. In some cases, a loca-
tion carefully chosen to provide neighbor-
hood scale data would represent the imme-
diate neighborhood as well as neighborhoods
of the same type in other parts of the city.
PM,s sites of this kind provide good infor-
mation about trends and compliance with
standards because they often represent con-
ditions in areas where people commonly live
and work for periods comparable to those
specified in the NAAQS. In general, most
PM,s monitoring in urban areas should have
this scale.

(4) Urban scale—This class of measurement
would be used to characterize the particulate
matter concentration over an entire metro-
politan or rural area ranging in size from 4
to 50 kilometers. Such measurements would
be useful for assessing trends in area-wide
air quality, and hence, the effectiveness of
large scale air pollution control strategies.
Community-oriented PM,s sites may have
this scale.

(5) Regional scale—These measurements
would characterize conditions over areas
with dimensions of as much as hundreds of
kilometers. As noted earlier, using rep-
resentative conditions for an area implies
some degree of homogeneity in that area.
For this reason, regional scale measure-
ments would be most applicable to sparsely
populated areas. Data characteristics of this
scale would provide information about larger
scale processes of particulate matter emis-
sions, losses and transport. PM.,s transport
contributes to elevated particulate con-
centrations and may affect multiple urban
and State entities with large populations
such as in the eastern United States. Devel-
opment of effective pollution control strate-
gies requires an understanding at regional
geographical scales of the emission sources
and atmospheric processes that are respon-
sible for elevated PM,s levels and may also
be associated with elevated O; and regional
haze.

4.7.2 Requirement for Continuous PM.;s
Monitoring. The State, or where appropriate,
local agencies must operate continuous
PM,s analyzers equal to at least one-half
(round up) the minimum required sites listed
in Table D-5 of this appendix. At least one
required continuous analyzer in each MSA
must be collocated with one of the required
FRM/FEM/ARM monitors, unless at least
one of the required FRM/FEM/ARM monitors
is itself a continuous FEM or ARM monitor
in which case no collocation requirement ap-
plies. State and local air monitoring agen-
cies must use methodologies and quality as-
surance/quality control (QA/QC) procedures
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approved by the EPA Regional Adminis-
trator for these required continuous ana-
lyzers.

4.7.3 Requirement for PM,s Background
and Transport Sites. Each State shall install
and operate at least one PM,s site to mon-
itor for regional background and at least one
PM,s site to monitor regional transport.
These monitoring sites may be at commu-
nity-oriented sites and this requirement may
be satisfied by a corresponding monitor in an
area having similar air quality in another
State. State and local air monitoring agen-
cies must use methodologies and QA/QC pro-
cedures approved by the EPA Regional Ad-
ministrator for these sites. Methods used at
these sites may include non-federal reference
method samplers such as IMPROVE or con-
tinuous PM,s monitors.

474 PM,s Chemical Speciation Site Re-
quirements. Each State shall continue to
conduct chemical speciation monitoring and
analyses at sites designated to be part of the
PM, s Speciation Trends Network (STN). The
selection and modification of these STN
sites must be approved by the Adminis-
trator. The PM,s chemical speciation urban
trends sites shall include analysis for ele-
ments, selected anions and cations, and car-
bon. Samples must be collected using the
monitoring methods and the sampling sched-
ules approved by the Administrator. Chem-
ical speciation is encouraged at additional
sites where the chemically resolved data
would be useful in developing State imple-
mentation plans and supporting atmospheric
or health effects related studies.

4.8 Coarse Particulate Matter (PMo.2s)
Design Criteria.

4.8.1 General Monitoring Requirements.
(a) The only required monitors for PMo2s
are those required at NCore Stations.

(b) Although microscale monitoring may
be appropriate in some circumstances, mid-
dle and neighborhood scale measurements
are the most important station classifica-
tions for PMo>5 to assess the variation in
coarse particle concentrations that would be
expected across populated areas that are in
proximity to large emissions sources.

(1) Microscale—This scale would typify rel-
atively small areas immediately adjacent to:
Industrial sources; locations experiencing
ongoing construction, redevelopment, and
soil disturbance; and heavily traveled road-
ways. Data collected at microscale stations
would characterize exposure over areas of
limited spatial extent and population expo-
sure, and may provide information useful for
evaluating and developing source-oriented
control measures.

(2) Middle scale—People living or working
near major roadways or industrial districts
encounter particle concentrations that
would be adequately characterized by this
spatial scale. Thus, measurements of this
type would be appropriate for the evaluation
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of public health effects of coarse particle ex-
posure. Monitors located in populated areas
that are nearly adjacent to large industrial
point sources of coarse particles provide
suitable locations for assessing maximum
population exposure levels and identifying
areas of potentially poor air quality. Simi-
larly, monitors located in populated areas
that border dense networks of heavily-trav-
eled traffic are appropriate for assessing the
impacts of resuspended road dust. This scale
also includes the characteristic concentra-
tions for other areas with dimensions of a
few hundred meters such as school grounds
and parks that are nearly adjacent to major
roadways and industrial point sources, loca-
tions exhibiting mixed residential and com-
mercial development, and downtown areas
featuring office buildings, shopping centers,
and stadiums.

(3) Neighborhood scale—Measurements in
this category would represent conditions
throughout some reasonably homogeneous
urban sub-region with dimensions of a few
kilometers and of generally more regular
shape than the middle scale. Homogeneity
refers to the particulate matter concentra-
tions, as well as the land use and land sur-
face characteristics. This category includes
suburban neighborhoods dominated by resi-
dences that are somewhat distant from
major roadways and industrial districts but
still impacted by urban sources, and areas of
diverse land use where residences are inter-
spersed with commercial and industrial
neighborhoods. In some cases, a location
carefully chosen to provide neighborhood
scale data would represent the immediate
neighborhood as well as neighborhoods of the
same type in other parts of the city. The
comparison of data from middle scale and
neighborhood scale sites would provide valu-
able information for determining the vari-
ation of PMo>s levels across urban areas
and assessing the spatial extent of elevated
concentrations caused by major industrial
point sources and heavily traveled roadways.
Neighborhood scale sites would provide con-
centration data that are relevant to inform-
ing a large segment of the population of
their exposure levels on a given day.

4.8.2 [Reserved]

5. NETWORK DESIGN FOR PHOTOCHEMICAL AS-
SESSMENT MONITORING STATIONS (PAMS)
AND ENHANCED OZONE MONITORING

(a) State and local monitoring agencies are
required to collect and report PAMS meas-
urements at each NCore site required under
paragraph 3(a) of this appendix located in a
CBSA with a population of 1,000,000 or more,
based on the latest available census figures.

(b) PAMS measurements include:

(1) Hourly averaged speciated volatile or-
ganic compounds (VOCs);
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(2) Three 8-hour averaged carbonyl samples
per day on a 1 in 3 day schedule, or hourly
averaged formaldehyde;

(3) Hourly averaged Os;

(4) Hourly averaged nitrogen oxide (NO),
true nitrogen dioxide (NO,), and total reac-
tive nitrogen (NO,);

(5) Hourly averaged ambient temperature;

(6) Hourly vector-averaged wind direction;

(7) Hourly vector-averaged wind speed;

(8) Hourly average atmospheric pressure;

(9) Hourly averaged relative humidity;

(10) Hourly precipitation;

(11) Hourly averaged mixing-height;

(12) Hourly averaged solar radiation; and

(13) Hourly averaged ultraviolet radiation.

(c) The EPA Regional Administrator may
grant a waiver to allow the collection of re-
quired PAMS measurements at an alter-
native location where the monitoring agency
can demonstrate that the alternative loca-
tion will provide representative data useful
for regional or national scale modeling and
the tracking of trends in O; precursors. The
alternative location can be outside of the
CBSA or outside of the monitoring agencies
jurisdiction. In cases where the alternative
location crosses jurisdictions the waiver will
be contingent on the monitoring agency re-
sponsible for the alternative location includ-
ing the required PAMS measurements in
their annual monitoring plan required under
§58.10 and continued successful collection of
PAMS measurements at the alternative lo-
cation. This waiver can be revoked in cases
where the Regional Administrator deter-
mines the PAMS measurements are not
being collected at the alternate location in
compliance with paragraph (b) of this sec-
tion.

(d) The EPA Regional Administrator may
grant a waiver to allow speciated VOC meas-
urements to be made as three 8-hour aver-
ages on every third day during the PAMS
season as an alternative to 1-hour average
speciated VOC measurements in cases where
the primary VOC compounds are not well
measured using continuous technology due
to low detectability of the primary VOC
compounds or for logistical and other pro-
grammatic constraints.

(e) The EPA Regional Administrator may
grant a waiver to allow representative mete-
orological data from nearby monitoring sta-
tions to be used to meet the meteorological
requirements in paragraph 5(b) where the
monitoring agency can demonstrate the data
is collected in a manner consistent with EPA
quality assurance requirements for these
measurements.

(f) The EPA Regional Administrator may
grant a waiver from the requirement to col-
lect PAMS measurements in locations where
CBSA-wide Oz design values are equal to or
less than 85% of the 8-hour O; NAAQS and
where the location is not considered by the
Regional Administrator to be an important
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upwind or downwind location for other O3
nonattainment areas.

(g) At a minimum, the monitoring agency
shall collect the required PAMS measure-
ments during the months of June, July, and
August.

(h) States with Moderate and above 8-hour
O; nonattainment areas and states in the
Ozone Transport Region as defined in 40 CFR
51.900 shall develop and implement an En-
hanced Monitoring Plan (EMP) detailing en-
hanced Oz and Oz precursor monitoring ac-
tivities to be performed. The EMP shall be
submitted to the EPA Regional Adminis-
trator no later than October 1, 2019 or two
years following the effective date of a des-
ignation to a classification of Moderate or
above O; nonattainment, whichever is later.
At a minimum, the EMP shall be reassessed
and approved as part of the 5-year network
assessments required under 40 CFR 58.10(d).
The EMP will include monitoring activities
deemed important to understanding the O;
problems in the state. Such activities may
include, but are not limited to, the fol-
lowing:

(1) Additional O; monitors beyond the
minimally required under paragraph 4.1 of
this appendix,

(2) Additional NOx or NO, monitors beyond
those required under 4.3 of this appendix,

(3) Additional speciated VOC measure-
ments including data gathered during dif-
ferent periods other than required under
paragraph 5(g) of this appendix, or locations
other than those required under paragraph
5(a) of this appendix, and

(4) Enhanced upper air measurements of
meteorology or pollution concentrations.
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APPENDIX E TO PART 58—PROBE AND
MONITORING PATH SITING CRITERIA
FOR AMBIENT AIR QUALITY MONI-
TORING

1. Introduction.
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3. Spacing from Minor Sources.

4. Spacing From Obstructions.
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6. Spacing From Roadways.

7. Cumulative Interferences on a Monitoring

Path.

8. Maximum Monitoring Path Length.

9. Probe Material and Pollutant Sample Res-
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10. Waiver Provisions.

11. Summary.

12. References.

1. INTRODUCTION

(a) This appendix contains specific location
criteria applicable to SLAMS, NCore, and
PAMS ambient air quality monitoring
probes, inlets, and optical paths after the
general location has been selected based on
the monitoring objectives and spatial scale
of representation discussed in appendix D to
this part. Adherence to these siting criteria
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is necessary to ensure the uniform collection
of compatible and comparable air quality
data.

(b) The probe and monitoring path siting
criteria discussed in this appendix must be
followed to the maximum extent possible. It
is recognized that there may be situations
where some deviation from the siting cri-
teria may be necessary. In any such case, the
reasons must be thoroughly documented in a
written request for a waiver that describes
how and why the proposed siting deviates
from the criteria. This documentation
should help to avoid later questions about
the validity of the resulting monitoring
data. Conditions under which the EPA would
consider an application for waiver from these
siting criteria are discussed in section 10 of
this appendix.

(c) The pollutant-specific probe and moni-
toring path siting criteria generally apply to
all spatial scales except where noted other-
wise. Specific siting criteria that are phrased
with a ‘“must” are defined as requirements
and exceptions must be approved through
the waiver provisions. However, siting cri-
teria that are phrased with a ‘‘should” are
defined as goals to meet for consistency but
are not requirements.

2. HORIZONTAL AND VERTICAL PLACEMENT

The probe or at least 80 percent of the
monitoring path must be located between 2
and 15 meters above ground level for all Oz
and SO, monitoring sites, and for neighbor-
hood or larger spatial scale Pb, PM,
PM 025, PM,s, NO,, and CO sites. Middle
scale PM 05 sites are required to have sam-
pler inlets between 2 and 7 meters above
ground level. Microscale Pb, PM o, PM 025,
and PM, s sites are required to have sampler
inlets between 2 and 7 meters above ground
level. Microscale near-road NO, monitoring
sites are required to have sampler inlets be-
tween 2 and 7 meters above ground level. The
inlet probes for microscale carbon monoxide
monitors that are being used to measure
concentrations near roadways must be be-
tween 2 and 7 meters above ground level.
Those inlet probes for microscale carbon
monoxide monitors measuring concentra-
tions near roadways in downtown areas or
urban street canyons must be between 2.5
and 3.5 meters above ground level. The probe
or at least 90 percent of the monitoring path
must be at least 1 meter vertically or hori-
zontally away from any supporting struc-
ture, walls, parapets, penthouses, etc., and
away from dusty or dirty areas. If the probe
or a significant portion of the monitoring
path is located near the side of a building or
wall, then it should be located on the wind-
ward side of the building relative to the pre-
vailing wind direction during the season of
highest concentration potential for the pol-
lutant being measured.
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