ENVI RONVENTAL PROTECTI ON AGENCY
40 CFR Part 58
[ FRL- 4842- 4]

Ambient Air Quality Surveillance Siting Criteria for Open Path Anal yzers

AGENCY: Environnental Protection Agency (EPA).
ACTI ON:  Proposed rul e.

SUMVARY: The EPA proposes to anmend provisions of part 58 of chapter 1 of
title 40 of the Code of Federal Regulations to define the appropriate
anbient air nonitoring criteria for open path (long-path) analyzers. The
proposed revisions to the Anbient Air Quality Surveillance regul ations
woul d define the siting requirenments for open path anal yzers used as State
and Local Air Mnitoring Stations (SLAVS), which includes both National Ar
Monitoring Stations (NAMS) and Photochem cal Assessnent Monitoring Stations
(PAM5), as well as the quality assurance procedures for this technol ogy.
These changes will allow the anbient air nonitoring conmunity to
effectively use open path nonitoring data for regul atory purposes.

DATES: Comments nust be received on or before [please insert date 30 days
after publication]. Requests for public hearing nmust be received by

[pl ease insert date 15 days after publication]. |If a hearing is held,
coments nust be received on or before 30 days fromthe conclusion of the
heari ng.

ADDRESSES: Comments should be submtted (in duplicate, if possible) to:
Air Docket (LE-131), Attention: Docket Nunber A-93-44, U.S. Environnental
Protecti on Agency, room M 1500, 401 M Street, SW, Wshington, DC 20460.

Public hearing: A public hearing will be held, if requested, in accordance
with informati on provided in the "DATES' section of this proposal, to
provide interested parties an opportunity for oral presentation of data,
views, or argunents concerning the proposed revisions. |f anyone contacts
EPA requesting a public hearing, it will be held at the EPA s Environnent al
Research Center, Research Triangle Park, North Carolina. Persons
interested in attending the hearing or wshing to present oral testinony
should notify Ms. Lee Ann B. Byrd, Monitoring and Reports Branch (MD 14),
U.S. Environnental Protection Agency, Research Triangle Park, North
Carolina 27711, tel ephone nunber (919) 541-5367. Specific dates and ot her
pertinent details of this public hearing wll be published in a separate
Federal Register notice.
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Docket: Docket Nunber A-93-44, containing supporting information used in
devel opi ng these revised regulations, is available for public inspection
and copying between 8:30 a.m and 12 noon, and between 1:30 p.m and 3: 30
p.m, Monday through Friday, at EPA's Air Docket Section at the address
noted above. As provided in 40 CFR Part 2, a reasonable fee may be charged
for copying.

FOR FURTHER | NFORMATI ON CONTACT: Ms. Lee Ann B. Byrd at tel ephone (919)
541-5367 concerning this action. The address is Mnitoring and Reports
Branch (MD-14), U. S. Environnental Protection Agency, Research Triangle
Park, North Carolina 27711
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Aut hority
Aut hority: sections 110, 301(a), 313, and 319 of the Clean Air Act as
amended 42 U. S.C. 7410, 7601(a), 7613, 76109.

1. Background of Proposed Rule

The Cean Air Act, as anended in 1990, requires, in sections
181(b)(2), 185A, and 186(b)(2)(A), anbient air quality nonitoring for
pur poses of defining areas of nonattainment with the National Anbient Air
Qual ity Standards (NAAQS), evaluating progress toward achi evenent of the
NAAQS pursuant to State inplenentation plans (SIP s), and reporting air
quality data to the EPA to docunent the status and trends of the Nation's
air quality. These are nontrivial activities, and to achieve the
af orenenti oned objectives, the EPA nust ensure that the anbient air
nmoni t ori ng networks consi st of high quality instrunents that produce
accurate concentration neasurenents. As new nonitoring techniques are
devel oped, the EPA eval uates the new net hodol ogy and, as appropri ate,
determ nes how to effectively incorporate it into the existing air quality
nmonitoring program To assess new anbient air nonitoring instruments for
those pollutants with established NAAQS, the EPA currently uses the Ambient
Air Monitoring Reference and Equi val ent Method regul atory procedures
detailed in title 40, chapter 1, part 53. The EPA does not formally
regul ate the performance testing of anbient air nonitoring instrunents,
whi ch neasure pollutants w thout established NAAQS. Methodol ogy for
col l ected ozone (O;) precursor data (specified in the Photochem cal
Assessnent Monitoring programas vol atile organic conpounds and oxi des of
nitrogen) is reviewed in the "Technical Assistance Docunment for Sanpling
and Anal ysis of Ozone Precursors,” and any subsequent revisions, EPA/ 600-8-
91/ 215, Cctober 1991. Suppl ementing the Part 53 performance requirenents
and the aforenentioned "Technical Assistance Docunent," the Part 58 Anbient
Air Quality Surveillance regulation specifies howto nost appropriately
conduct routine anbient air nonitoring through pollutant-specific nonitor
siting criteria, operation schedules, nonitoring network design, and data
reporting. Under the part 58 provisions, each SLAMS nust enpl oy reference
or equi val ent nethods, as determ ned according to part 53, and neet al
applicable siting requirenents as contained in part 58, before its data can
be used for regulatory purposes. Specifically, these regulatory actions
i ncl ude conparison with the NAAQS and other SIP-related activities. It is
inportant to note that the NAVS and the PAMS are subsets of the SLAMS
net works; therefore, provisions for the SLAMS al so apply to both the NAMS
and PAMS, as included in this proposal.
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A new technique for nonitoring pollutants in anbient air has been
devel oped and introduced to the EPA. Instrunents based on this new
techni que, called open path (or |ong-path) anal yzers, use ultraviolet,
visible, or infrared |light to neasure nitrogen dioxide (NG), O, carbon
nmonoxi de (CO), sulfur dioxide (SO), and other gaseous poll utant
concentrations over a path of several neters up to several kiloneters. The
concentration neasurenents obtai ned by these open path anal yzers are path-
i ntegrated, or path-averaged, values. Traditional fixed point analyzers
measure pollutant concentrations at one specific point by extracting an air
sanple fromthe atnosphere through an inlet probe. A list of all EPA-
approved reference and equi val ent anbient air nonitoring nethods is
avai |l abl e through the docket. Due to the fundanental difference in the
measur enent principles of open path and point anal yzers, there may be
trade-offs in using each type of instrunent for certain applications.
Because of the ability of open path anal yzers to nmeasure poll utant
concentrations over a path, these new techni ques are expected to provide
better spatial coverage, and thereby a better assessnent of a general
popul ation's exposure to air pollutants for certain applications. However,
due to this sane path-averagi ng characteristic, open path analyzers could
underestimate high pollutant concentrations at specific points wthin the
measurenent path for other anbient air nonitoring situations. The
applicability of either technique to a particular nonitoring scenario is
dependent on a nunber of factors including plunme dispersion
characteristics, nonitoring |location, pollutant of interest, popul ation
density, site topography, and nonitoring objective. The EPA has consi dered
these factors in evaluating the advantages and di sadvant ages of using open
path anal yzers for the various anbient air nonitoring applications detail ed
in 40 CFR part 58. Additionally, several studies of the conmparability of
data collected with point and open path anal yzers have been conducted by
the EPA and by other organi zations. The nost recent EPA study of these two
met hodol ogi es was conpl eted during the sumer of 1993 in Baytown, Texas.
Results fromthis study and others are available in the docket for public
review. The EPA solicits comment on these studies and on the conparability
of using path-averaged and point neasurenents in the Nation's anbient air
nmoni t ori ng prograns.

The EPA is currently assessing the performance of an open path
anal yzer as a candi date nethod under part 53 to determne if it should be
desi gnated as an equi val ent nethod for one or nore of those pollutants. 1In
parallel with this effort, the EPA has devel oped the appropriate part 58
siting and quality assurance criteria for open path anal yzers, which are
contained in this proposal.
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The existing part 58 nonitoring network design criteria define the
nmoni toring objectives for a particular site in ternms of neasurenent scale.
More specifically, each anbient air nonitoring station is located in such a
way that it represents a particular air parcel or volume. The regulation
uses si x neasurenent scales to describe the size of these air parcels.
These six scales are: mcroscale (dinensions of several neters to
approxi mately 100 neters), mddle scale (100 to 500 neters), nei ghborhood
scale (500 neters to 4 kiloneters), urban scale (4 to 50 kiloneters),
regional scale (tens to hundreds of kiloneters), and national or gl obal
scales. (National and gl obal scales are generally not applicable for a
single air nonitoring station. National and gl obal averages are nore
appropriately determ ned by networks of various nonitoring stations.)
Wthin each of these neasurenent scales, it is assuned that the pollutant
concentrations are relatively honogeneous; therefore, a nonitor placed at
any point in the area, within the tolerances of this siting regul ation,
measures a concentration representative of that area.

Dependi ng on the objective for a particular SLAMS, each pollutant can
be nonitored on a particul ar nmeasurenent scale as defined in Table 5 of
appendix D in part 58. The applicability of the first five scales to
monitoring the four pollutants referenced in this proposal, CO NGO, O
and SO,, follows:
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Summary of Spatial Scales for Selected SLAMS

QZONE |
Measur ement Scal e CO NO O SO, PRECURSORS
No

M croscal e Yes No No No
M ddl e scal e Yes Yes Yes Yes No
Nei ghbor hood scale Yes Yes Yes Yes Yes
Ur ban scal e No Yes Yes Yes Yes
Regi onal No No Yes Yes No

* (zone precursors, as defined in the PAMS program include volatile

organi ¢ conpounds, oxides of nitrogen, and sel ected carbonyls.

Existing regulations in part 58 state that the pollutant concentration
within a particular nmeasurenent scale is nearly honbgeneous, and that a
poi nt measurenent collected in this sanme scale generally represents any
other point within that scale. This basic provision defines how anbi ent
air nonitoring data can be used to represent the air quality in a
nei ghbor hood, city, or other geographic region. Based on these current
provisions, it is reasonable to accept that a path-averaged neasurenent
taken within the di nensions and other siting specifications of that
measur enent scal e woul d provide a val ue descriptive of that sane geographic
region. 1In order to maintain data conparability between open path and
poi nt anal yzers, the revisions contained in this proposal are based on the
siting criteria currently being used with conventional fixed point anbient
air nonitoring networks. The nost obvious difference between the proposed
and existing siting criteriais that the new requirenents are defined in
terms of a "probe" (applicable to point analyzers), a "nonitoring path"
(applicable to open path analyzers), or both. Sone mnor flexibility in
siting criteria was added for open path analyzers to conpensate for the
additional difficulties in locating suitable sites for the various
equi pnent used with an open path anal yzer, such as retroreflectors,
receivers, and transmtters. Nonetheless, these criteria should stil
provi de a concentration representative of the area to be nonitored.

It is inportant to note that criteria for open path neasurenent of CO
in a street canyon scenario, typically defined in ternms of mcroscal e
di mensions (up to 100 neters), is not included in this proposal. The
siting criteria currently used for mcroscale CO nonitoring i s uni que and
narrow i n scope in conparison to other nonitoring scenarios. Adapting the
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existing siting criteria to acconmodate path neasurenent techni ques, as
this proposal does for other types of nonitoring scales, would unduly
restrict the usage of open path analyzers for this particul ar application.
In order to fully address nore appropriate siting criteria for mcroscale
CO nonitoring using open path analyzers, the EPA nust nore fully evaluate
the effects of neasuring path-averaged CO concentrations across roadways,

i ntersections, and at |ocations other than those currently defined in the
part 58 regulation. The EPA specifically solicits comments fromthe public
regardi ng the use of open path analyzers for neasuring COin mcroscale
appl i cations.
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I11. Discussion of Proposed Revisions to Regul ations
A Section 58.1 Definitions.

Today's proposal would anmend the definitions section of part 58 by
addi ng several new definitions that are necessary to clearly define the
proposed new requi renents for open path analyzers. Definitions for "point
anal yzer" and "open path anal yzer" would be added to define these two types
of automated instrunents and to clarify the distinction between them since
the various new and existing requirenments may apply to one or the other or
both types of analyzers. A new definition for "probe" is proposed to
specify the inlet where an air sanple is extracted fromthe atnosphere for
delivery to a sanpler or point analyzer. This definition would clarify
that | ocation requirenments applicable to point analyzers apply to the
anal yzer's probe and not to the anal yzer (or sanpler) itself, which could
be | ocated sonme distance fromthe probe. Simlarly, a new definition is
proposed for "nonitoring path" to describe the path in the atnosphere over
whi ch an open path anal yzer neasures and averages a pol | ut ant
concentration. Closely associated wwth the term"nonitoring path" are new
definitions for "nmonitoring path length,"” to describe the scalar |ength of
the nonitoring path, and "optical nmeasurenent path length,"” to describe the
actual length of the optical beam of an open path instrunent. The |ength
of the optical beam may be two or nore tines the length of the nonitoring
path when one or nore mrrors are used to cause the optical beamto pass
t hrough the nonitoring path nore than once.

To hel p describe the new requirenents for data quality assessnent
procedures, the term"effective concentration”" is proposed. It would refer
to the anbient concentration of a pollutant over the nonitoring path that
woul d be equivalent to a much hi gher concentration of the poll utant
contained in a short calibration cell inserted into the optical beam of an
open path analyzer during a precision test or accuracy audit.

Specifically, effective concentration is proposed to be defined as the
actual concentration of the pollutant in the test cell multiplied by the
ratio of the optical neasurenent path length of the test cell to the
optical neasurenent path |ength of the atnospheric nonitoring path. Also,
when a calibration cell is inserted into the actual atnospheric nmeasurenent
beam of an open path anal yzer for a precision or accuracy test, the
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resul ti ng neasurenment reading would be the sum of the poll utant
concentration in the calibration cell and the pollutant concentration in

t he atnosphere. The atnospheric pollutant concentration nust be neasured
separately and subtracted fromthe test neasurenent to produce a "corrected
concentration,” which would be the true test result. Thus, the term
"corrected concentration” is proposed to define the result of such a

preci sion or accuracy assessnent test after correction of the test

measur enent by subtracting the atnospheric pollutant concentration.

Finally, a formal definition of "nonitor" is proposed to clarify its
use in the regulations as a generic termto refer to any type of anbient
air analyzer or sanpler that is acceptable for use in a SLAMS nonitoring
networ k under Appendix C of this part. A nonitor could thus be a point
anal yzer, an open path analyzer, or a sanpler.
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B. Appendi x A--Quality Assurance Requirenents for State and Local Air
Monitoring Stations (SLAMVS).

Appendi x A sets forth both general quality assurance requirenents
applicable to SLAMS air nonitoring as well as specific procedures for
assessing the quality of the nonitoring data obtained in SLAMS nonitoring
networks. Wiile the general quality assurance requirenents (in section 2)
woul d be directly applicable to open path anal yzers w t hout change, the
nmore specific data quality assessnment procedures (in section 3) nust be
nodi fi ed somewhat to apply to open path anal yzers. Accordingly, changes to
t hese procedures are proposed to incorporate appropriate data quality
assessnent tests applicable to open path nonitoring instrunents. To the
extent possible, the newrequirenents are simlar or parallel to the
exi sting requirenents for point analyzers.

For both the precision test (section 3.1) and the accuracy audit
(section 3.2), the proposed new requirenents specify that an optical
calibration or test cell containing a pollutant concentration standard nust
be inserted into the optical neasurenent beam of the open path anal yzer.
Both theory and testing indicate that the use of such a calibration or test
cell is equivalent in accuracy to neasurenent of the equival ent poll utant
concentration in air over the entire nonitoring path of an open path
anal yzer. Each concentration standard nust be selected such that it
produces an "effective concentration" equivalent to a specified anbi ent
concentration over the nonitoring path. As noted previously, effective
concentration is defined as the actual concentration of the pollutant in
the test cell multiplied by the ratio of the optical neasurenment path
length of the test cell to the optical nmeasurenent path |ength of the
at nospheric nonitoring path. The effective concentrations specified for
the precision and accuracy tests for open path anal yzers woul d be the sane
as the test concentrations currently specified in these procedures for
poi nt anal yzers.

| deal |y, precision and accuracy assessnents should test a nonitoring
instrunment in its normal nonitoring configuration. Therefore, the proposed
test procedures require that the test or calibration cell containing the
test pollutant concentration standard be inserted into the actual
at nospheri c neasurenent beam of the open path analyzer. The resulting test
measurenent of the pollutant concentration would thus be the sum of the
test concentration in the cell and the pollutant concentration in the
at nosphere, because the neasurenent beam woul d pass through both the test
cell and the atnospheric nonitoring path. Accordingly, a correction for
t he at nospheric concentration is required to obtain the true test result.
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In the proposed procedures, the atnospheric pollutant concentrati on would
be neasured i medi ately before and again imediately after the precision or
accuracy test, and the average of these two neasurenents woul d be
subtracted fromthe test concentrati on neasurenent to produce a "corrected
concentration,” which would be reported as the test result.

The corrected concentration reported for a precision or accuracy test
may not be accurate if the atnospheric pollutant concentration changes
during the test. Wen the anbient concentration is variable, the average
of the pre- and post-test neasurenents may not be an accurate
representation of the anbient pollutant concentration during the test. The
proposed test procedures reconmmend that these tests should be carried out,

i f possible, during periods when the atnospheric pollutant concentration is
| ow and steady. The |ower the atnospheric pollutant concentration, the
steadier the concentration is likely to be and the better the pre- and
post-test neasurenents will represent the actual atnospheric concentration
during the test neasurenent. Further, the procedures propose that if the
pre- and post-test neasurenents of the atnospheric concentration differ by
nore that 20 percent of the effective concentration of the test standard,
the test result would be discarded and the test repeated.

It is recognized that the proposed tests for precision and accuracy
for open path analyzers, as well as the existing tests for point analyzers,
are described in very general terns, and that additional, nore detailed
i nformati on and gui dance is usually necessary for an anal yzer operator to
carry out these tests properly. Accordingly, section 3 of Appendix Ais
proposed to be anended by adding an explicit indication that suppl enental
i nformati on and gui dance to assist the analyst in conducting these tests
may be available in the publication, "Quality Assurance Handbook for Air
Pol | uti on Measurenment Systens, Volune |1" (EPA-600/4-77-027a, identified as
Ref erence 3 at the end of Appendix A), or in the operation or instruction
manual associated with the particular nonitor being used.

The proposed techni ques for precision and accuracy assessnment of open
pat h anal yzers are based largely on consultations with the manufacturer,
along with EPA tests, of the differential optical absorption spectroneter
that is currently under consideration by EPA for possible designation as
equi val ent net hods under 40 CFR part 53. However, it is desirable that the
techni ques be generic in nature, if possible, so that they would be
applicable to other types of open path nonitoring instrunents as well. In
addition, for sone types of open path instrunents or for sone installations
or configurations, there may be technical reasons why the proposed
techni ques for precision and accuracy assessnment may not be feasible,
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appropriate, or advisable. The procedures, as currently proposed, allow
for the use of an alternate local |ight source or an alternate optical path
t hat does not include the normal atnospheric nonitoring path, if such
alternate configuration is permtted by the operation or instruction manual
associated wth the analyzer. Since the anal yzer operation or instruction
manual woul d be subject to approval as part of the requirenents for EPA
desi gnation of an open path anal yzer as an equival ent nethod, EPA would

t hereby have control over the alternate configurations that woul d be

al l owabl e for the precision and accuracy assessnent tests.

In view of these issues regarding the precision and accuracy
assessnment techniques, EPA specifically solicits cooments on (1) the
suitability of the proposed techniques; (2) the advisability of a technique
that requires correction of the test result for the atnospheric pollutant
concentration versus a technique that does not require that correction but
does not test the normal atnospheric neasurenent conponents and
configuration; (3) the proposed technique for correcting test neasurenents
for the atnospheric pollutant concentration, if required, and the 20
percent limt on the difference between the pre- and post-test neasurenents
of the atnospheric concentration; and (4) whether the proposed techni ques
are sufficiently generic in nature to apply to various other types of open
path anal yzers that m ght be applicable to SLAMS nonitoring, or how the
t echni ques coul d be nmade nore generic.
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C. Appendi x B--Quality Assurance Requirenents for Prevention of
Significant Deterioration (PSD) Air Mnitoring

Appendi x B sets forth both general quality assurance requirenents for
PSD nmonitoring as well as specific procedures for assessing the quality of
the nonitoring data obtained in PSD nonitoring networks. The anendnents
and procedures proposed for Appendix B to extend the existing requirenents
to open path analyzers are essentially identical to the changes proposed
for Appendi x A
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D. Appendi x E--Probe and Path Siting Criteria for Anbient Air Quality
Moni t ori ng

Thi s proposal woul d anend Appendi x E by adding new siting criteria
applicable to open path analyzers for nonitoring of SO, O, NGO, CO and O
precursors (defined in the PAMS program as vol atil e organi c conpounds,
oxi des of nitrogen, and sel ected carbonyls). Because of the substanti al
simlarity in the siting criteria for SO, O, and NGO, (both the existing
criteria for point nonitors and proposed new criteria for open path
anal yzers), the siting requirenents for these three pollutants are proposed
to be conbined, consolidated, and set forth in section 2 of Appendi x E.

The existing criteria for SO, O, and NGO, in sections 3, 5, and 6 would be
del eted, and those sections would be reserved. As noted bel ow, the
criteria for COnonitoring are sonewhat different, so they would be
retained in a separate section 4. Siting criteria for measuring O, and its
precursors as part of a PAMS network are included in section 10. In al
cases, the new open path provisions would be incorporated into the existing
provi si ons, as appropriate.

The proposed new open path siting requirenents |argely parallel the
exi sting requirenents for point analyzers, with the revised provisions
applicable to either a "probe" (for point analyzers), a "nonitoring path"
(for open path analyzers), or both, as appropriate. Accordingly, criteria
for the nonitoring path of an open path anal yzer are proposed for
hori zontal and vertical placenent, spacing from m nor sources, spacing from
obstructions, spacing fromtrees, and spacing fromroadways. The open path
requi renents woul d apply to nost of the nonitoring path—generally 80 or 90
percent —but not to the entire nonitoring path, to allow sone needed
flexibility in siting open path analyzers. For exanple, using the proposed
80 percent requirenent, a nonitoring path may be sited across uneven
terrain, where up to 20 percent of the nonitoring path may not fall within
the proposed 3 to 15 neter specification for height above ground.

In addition to the criteria comopn to both point and open path
anal yzers nentioned above, two new provisions, applicable only to open path
anal yzers, would limt the maxi mumlength of the nonitoring path and the
cunmul ative interferences on the path. The maxi num nonitoring path | ength
l[imt would help to ensure that open path nonitoring data represent the air
vol une that they are intended to neasure according to the nonitoring
obj ectives of the spatial scale identified for the site. Simlarly, the
limt for the cunulative interferences on the nonitoring path would control
the total anobunt of interferences from m nor sources, roadways,
obstructions, and other factors that mght unduly influence the nonitoring
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data coll ected by an open path analyzer. This |limt is necessary because a
Il ong nonitoring path presents a nuch greater opportunity to be affected by
multiple interferences. It is also recognized that State or local air
noni t ori ng agenci es may encounter difficulties in |ocating atnospheric

nmoni tori ng equi pnent due to vandalism scarcity of available sites, and

ot her considerations; therefore, certain provisions are included in both
the existing and the proposed new provisions of the regulation to
accommodat e these difficulties.

In the consolidation of current sections 3, 5 and 6 to section 2,
Tables 2 and 3, which list the m ni mum separation di stance between O, and
NO, stations and nearby roadways, woul d be conmbi ned and redesi gnated as
Table 1. As a result, Table 1 (in section 3), Table 4 (in section 7),
Table 5 (in section 10), and Table 6 (in section 12) woul d be renunbered as
tables 2, 3, 4, and 5, respectively. Finally, the sunmary of all the
general siting requirenents in renunbered Table 5 would be nodified to
include the new criteria for nonitoring paths.
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V. Coments and the Public Docket

The EPA wel cones comments on all aspects of this proposed rul emaking,
specifically (a) the appropriateness of using open path (| ong-path)
anal yzers to neasure CO 0O,, SO, NO, and/or O, precursors (defined in the
PAMS program as vol atil e organi ¢ conpounds, oxides of nitrogen, and
sel ected carbonyls); (b) the ability of a nonitoring agency to use an open
path anal yzer in a manner consistent with these siting criteria; (c) using
open path analyzers to neasure COin mcroscale scenarios; (d) the
preci sion and accuracy assessnment techni ques as described in the proposed
Appendi x A and Appendi x B regul ations; (e) using open path analyzers to
measure SO, in source-oriented anbient air nonitoring networks,
particularly in mcro- and m ddl e-scal e applications; and (f) all avail able
and rel evant study information on the conparability of open path and point
anbient air nonitoring. Al comments, with the exception of proprietary
i nformation, should be directed to the EPA Air Docket Section, Docket No.
A- 93- 44.

Those who wi sh to submt proprietary information for consideration
should clearly separate such information from other comments by:

¢ | abeling proprietary information "Confidential Business Information,"
and;
¢ sending proprietary information directly to the contact person |isted

(see "FOR FURTHER | NFORVATI ON CONTACT") and not to the public docket.

This will help ensure that proprietary information i s not
i nadvertently placed in the docket. |If a commenter wants the EPA to use a
subm ssion | abel ed as confidential business information as part of the
basis for the final rule, then a nonconfidential version of the docunent,
whi ch sunmari zes the key data or information, should be sent to the docket.

I nformation covered by a claimof confidentiality will be disclosed by
the EPA only to the extent allowed and by the procedures set forth in 40
CFR part 2. If no claimof confidentiality acconpani es the subm ssion when
it is received by the EPA, the subm ssion nmay be nade available to the
public without notifying the commenters.



-18-

V. Adm nistrative Requirenents

A Adm ni strative Designation
Executive Order 12866

Under Executive Order 12866 (58 FR 51735 (Cctober 4, 1993)) the Agency
nmust determ ne whether the regulatory action is "significant" and therefore
subject to Ofice of Managenent and Budget (OVB) review and the
requi renents of the Executive Order. The Order defines "significant
regul atory action" as one that is likely to result in a rule that may:

(1) Have an annual effect on the econonmy of $100 million or nore or

adversely affect in a material way the econony, a sector of the

econony, productivity, conpetition, jobs, the environnent, public
health or safety, or State, local, or tribal governnents or
communi ti es;

(2) OCreate a serious inconsistency or otherwise interfere with an

action taken or planned by another Agency;

(3) Materially alter the budgetary inpact of entitlenents, grants,

user fees, or loan prograns or the rights and obligations or

reci pients thereof; or

(4) Raise novel legal or policy issues arising out of |egal nandates,

the President's priorities, or the principles set forth in the

Executive Order.

It has been determined that this rule is not a "significant regulatory
action" under the terns of Executive Order 12866 and is therefore not
subject to OVB review.
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B. Reporting and Recor dkeepi ng Requirenents

Al of the information collection requirenments contained in part 58
have been approved by the OVB under the Paperwork Reduction Act of 1980, 44
U S. C 3501 et seq., and have been assigned OVB Control Nunber 2060-0084.
Thi s proposed anendnent to Part 58 does not add any new information
col l ection requirenents.

C. Regul atory Flexibility Act

Pursuant to section 605(b) of the Regulatory Flexibility Act, 5 U S. C
605(b), the Adm nistrator certifies that this rule will not have a
significant econom c inpact on a substantial nunber of small entities.

Thi s rul emaki ng package does not inpose any additional requirenents on
smal| entities, rather, it is this proposal's intent to provide al
entities wwth the option to choose the nost suitable anbient air nethod for
their particular application. This proposal provides the appropriate
siting and quality assurance criteria for a new anbient air nonitoring
technol ogy (open path anal yzers) as they are used in various applications.
Al of the criteria listed in this rul emaki ng package parall el existing
requi renents and vary only as necessary due to technol ogical differences
bet ween neasurenent techniques. It is possible that a beneficial inpact
may be encountered by sonme snmall entities that use this new technology in
certain scenari os.
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Li st of Subjects in 40 CFR Part 58

Air pollution control, Anbient air nonitoring, Anbient air nonitoring
networks and siting criteria, Intergovernmental relations, National anbient
air nmonitoring program Quality assurance requirenments, Reporting and
recordkeeping requirenents, State and | ocal agency anmbient air nonitoring
prograns.

Dat ed: August 4, 1994.

Carol M Browner,
Adm ni strator.

For reasons set forth in the preanble, title 40, chapter |, part 58 of
t he Code of Federal Regulations is proposed to be anended as foll ows:

1. The authority citation for part 58 continues to read as foll ows:
Aut hority: 42 U S.C. 7410, 7601(a), 7613, and 7619.

2. In 858.1, the follow ng definitions are added:
858.1 Definitions.

*kkkk*

(z) Point analyzer is an automated anal ytical nethod that nmeasures
pol |l utant concentration in an anbient air sanple extracted fromthe
at nosphere at a specific inlet probe point and that has been designated as
a reference or equivalent nethod in accordance with Part 53 of this
chapter.
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(aa) Probe is the actual inlet where an air sanple is extracted fromthe
at nosphere for delivery to a sanpler or point analyzer for pollutant
anal ysi s.

(bb) Open path analyzer is an automated anal ytical nethod that neasures
t he average atnospheric pollutant concentration in situ along one or nore
nmoni toring paths having a nonitoring path length of 5 neters or nore and
t hat has been designated as a reference or equival ent nmethod under the
provi sions of part 53 of this chapter.

(cc) Monitoring path for an open path analyzer is the actual path in
space over which the pollutant concentration is neasured and averaged.

(dd) Monitoring path Iength of an open path analyzer is the | ength of
the nonitoring path in the atnosphere over which the average pol | utant
concentration neasurenent is determned. See also, "optical neasurenent
path |l ength."

(ee) Optical neasurenent path length is the actual |ength of the optical
beam over which neasurenent of the pollutant is determined. Generally, the
optical neasurenent path length is: (1) Equal to the nonitoring path
length for a (bistatic) systemhaving transmtter and receiver at opposite
ends of the nonitoring path; (2) equal to twice the nonitoring path |length
for a (nonostatic) systemhaving a transmtter and receiver at one end of
the nonitoring path and a mrror or retroreflector at the other end; or (3)
equal to sonme nultiple of the nonitoring path length for nore conpl ex
systens having nultiple passes of the neasurenent beamthrough the
nmoni t ori ng pat h.

(ff) Effective concentration pertains to testing an open path anal yzer
wi th a high-concentration calibration or audit standard gas contained in a
short test cell inserted into the optical neasurenment beam of the
instrunment. Effective concentration is the equival ent anbient-Ievel
concentration that woul d produce the sane spectral absorbance over the
actual atnospheric nonitoring path I ength as produced by the high-
concentration gas in the short test cell. Quantitatively, effective
concentration is equal to the actual concentration of the gas standard in
the test cell multiplied by the ratio of the path length of the test cel
to the actual atnospheric nonitoring path |ength.

(gg) Corrected concentration pertains to the result of an accuracy or
preci sion assessnent test of an open path analyzer in which a high-
concentration test or audit standard gas contained in a short test cell is
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inserted into the optical neasurenment beam of the instrunent. When the
pol |l utant concentration nmeasured by the analyzer in such a test includes
both the pollutant concentration in the test cell and the concentration in
t he at nosphere, the atnospheric pollutant concentration nust be subtracted
fromthe test measurenent to obtain the corrected concentration test

result. The corrected concentration is equal to the neasured concentration
m nus the average of the atnospheric pollutant concentrations neasured
(without the test cell) imediately before and i medi ately after the test.

(hh) Monitor is a generic termfor an instrunment, sanpler, analyzer, or
ot her device that nmeasures or assists in the neasurenent of atnospheric air
pollutants and is acceptable for use in anbient air surveillance under the
provi sions of appendix Cto this part, including both point and open path
anal yzers that have been designated as reference or equival ent nethods
under part 53 of this chapter and air sanplers that are specified as part
of a manual nethod that has been designated as a reference or equival ent
nmet hod under part 53 of this chapter.

3. Appendi x A is anended as foll ows:

a. The fourth paragraph of section 3 introductory text is revised.

b. Section 3.1 is revised.

c. The text preceding the table in the second paragraph, and the
sevent h, and ei ghth paragraphs of section 3.2 are anended; and a new
par agraph is added between the seventh and ei ghth paragraphs.

d. Table A-1 is revised.

Appendi x A - Quality Assurance Requirenents for State and Local Air
Moni toring Stations (SLAVS)

*x * * % %

3. Data Quality Assessnent Requirenents
* * * * *

Assessnent results shall be reported as specified in section 4.
Concentration and fl ow standards nmust be as specified in sections 2.3 or
3.4. In addition, working
st andards and equi pnent used for accuracy audits nust not be the sane
st andards and equi pnent used for routine calibration. Additional
i nformati on and gui dance in the technical aspects of conducting these tests
may be found in Reference 3 or in the operation or instruction manual
associated wth the anal yzer or sanpler. Concentration neasurenents
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reported fromanal yzers or anal ytical systens (indicated concentrations)
shoul d be based on stabl e readi ngs and nust be derived by neans of the sane
calibration curve and data processing systemused to obtain the routine air
monitoring data [see Reference 1 and Reference 3, section 2.0.9.1.3(d)].
Tabl e A-1 provides a summary of the mninumdata quality assessnent

requi renents, which are described in nore detail in the foll ow ng sections.

3.1 Precision of Autonmated Methods. A one-point precision check nmust be
carried out at |east once every 2 weeks on each autonated anal yzer used to
measure SO, NO, O,, and CO. The precision check is made by chall engi ng
the anal yzer with a precision check gas of known concentration (effective
concentration for open path analyzers) between 0.08 and 0.10 ppm for SO,
NO,, and O, anal yzers, and between 8 and 10 ppm for CO anal yzers. To check
t he precision of SLAMS anal yzers operating on ranges higher than 0 to 1.0
ppm SO,, NO, and O;, or 0 to 100 ppmfor CO use precision check gases of
appropriately higher concentration as approved by the appropri ate Regi onal
Adm ni strator or the Regional Adm nistrator's designee. However, the
results of precision checks at concentration | evels other than those
speci fi ed above need not be reported to the EPA. The standards from which
preci sion check test concentrations are obtained nust neet the
specifications of section 2.3.

Except for certain CO anal yzers described bel ow, point analyzers nust
operate in their normal sanpling node during the precision check, and the
test atnosphere nmust pass through all filters, scrubbers, conditioners, and
ot her conponents used during normal anbient sanpling and as nuch of the
anbient air inlet systemas is practicable. If permtted by the associated
operation or instruction manual, a CO point analyzer nmay be tenporarily
nodi fied during the precision check to reduce vent or purge flows, or the
test atnosphere may enter the analyzer at a point other than the nornmal
sanple inlet, provided that the anal yzer's response is not likely to be
altered by these deviations fromthe normal operational node.

If a precision check is made in conjunction with a zero or span
adjustnent, it nust be nmade prior to such zero or span adjustnents.
Random zation of the precision check with respect to tinme of day, day of
week, and routine service and adjustnents is encouraged where possible.

Open path anal yzers are tested by inserting a test cell containing a
preci sion check gas concentration into the optical neasurenent beam of the
instrunment. |If possible, the normally used transmtter, receiver, and, as
appropriate, reflecting devices should be used during the test, and the
normal nonitoring configuration of the instrunment should be altered as
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little as possible to accombdate the test cell for the test. However, if
permtted by the associ ated operation or instruction manual, an alternate

| ocal light source or an alternate optical path that does not include the
normal atnospheric nonitoring path may be used. The actual concentration
of the precision check gas in the test cell nust be selected to produce an
"effective concentration” in the range specified above. Generally, the
precision test concentration neasurenent will be the sum of the atnospheric
pol |l utant concentration and the precision test concentration. |If so, the
result nust be corrected to renove the atnospheric concentration
contribution. The "corrected concentration” is obtained by subtracting the
average of the atnospheric concentrations nmeasured by the instrunent

i mredi ately before and imedi ately after the precision check test fromthe
precision test concentration neasurenent. |If the difference between these
before and after nmeasurenments is greater than 20 percent of the effective
concentration of the test gas, discard the test result and repeat the test.
| f possible, open path anal yzers should be tested during periods when the
at nospheric pollutant concentrations are relatively | ow and steady.

Report the actual concentration (effective concentration for open path
anal yzers) of the precision check gas and the correspondi ng concentration
measurenent (corrected concentration, if applicable, for open path
anal yzers) indicated by the analyzer. The percent differences between
t hese concentrations are used to assess the precision of the nonitoring
data as described in section 5. 1.

3.2 Accuracy of Automated Methods
*kk k%

The audit is made by chall enging the analyzer wiwth at | east one audit
gas of known concentration (effective concentration for open path
anal yzers) fromeach of the follow ng ranges that fall wthin the
measur enent range of the anal yzer being audited: * k%

* * * * *

For point analyzers, the audit shall be carried out by allow ng the
anal yzer to analyze the audit test atnosphere in its normal sanpling node
such that the test atnosphere passes through all filters, scrubbers,
condi tioners, and other sanple inlet conponents used during normal anbient
sanpling and as nuch of the anbient air inlet systemas is practicable.
The exception given in section 3.1 for certain CO anal yzers does not apply
for audits.

Open path anal yzers are audited by inserting a test cell containing
the various audit gas concentrations into the optical neasurenent beam of
the instrunent. |[If possible, the normally used transmtter, receiver, and,
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as appropriate, reflecting devices should be used during the audit, and the
normal nonitoring configuration of the instrunent should be nodified as
little as possible to accombdate the test cell for the audit. However, if
permtted by the associ ated operation or instruction manual, an alternate

| ocal light source or an alternate optical path that does not include the
normal atnospheric nonitoring path may be used. The actual concentrations
of the audit gas in the test cell nust be selected to produce "effective
concentrations” in the ranges specified in this section 3.2. Generally,
each audit concentration neasurenent result will be the sum of the

at nospheric pollutant concentration and the audit test concentration. |f
so, the result nust be corrected to renove the atnospheric concentration
contribution. The "corrected concentration” is obtained by subtracting the
average of the atnospheric concentration neasured by the instrunent

i mredi ately before and imedi ately after the audit test (or preferably
before and after each audit concentration level) fromthe audit
concentration neasurenent. |f the difference between the before and after
measurenents is greater than 20 percent of the effective concentration of
the test gas standard, discard the test result for that concentration |evel
and repeat the test for that level. |If possible, open path analyzers
shoul d be audited during periods when the atnospheric poll utant
concentrations are relatively | ow and st eady.

Report both the audit test concentrations (effective concentrations
for open path anal yzers) and the correspondi ng concentrati on neasurenents
(corrected concentrations, if applicable, for open path anal yzers)

i ndi cated or produced by the anal yzer being tested. The percent
di fferences between these concentrations are used to assess the accuracy of
the nonitoring data as described in section 5. 2.

*x * * % %
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Method Assessment Coverage Minimum Parameters
Method Freguency Reported
Precision:

Automated Methods Response check at Each analyzer Once per 2 weeks Actua concentration? &
for SO,, NO,, O,, concentration between measured concentration.®
and CO. .08& .10 ppm (8 & 10

ppm for CO).2
Two concentration
Manua methods Collocated samplers 1sitefor 1-5sites; 2 sites | Once per week measurements
including lead. for 6-20 sites; 3 sites>
20 Sites; (siteswith
highest conc.).
Accuracy:

Automated Methods Response check at: 1. Each analyzer. 1. Once per year. Actua concentration? &
for SO,, NO,, O,, .03-.08 ppm;*? 2. 25% of analyzers 2. Each calendar quarter. measured (indicated)
and CO. .15-.20 ppm;*? (at least 1). concentration® for each

.35-.45 ppm;*? level.
.80-.90 ppm;*?
(if applicable).
Each day samplesare
Manual methods for Check of analytical Analytical system. analyzed, at least twice Actual concentration &
SO, and NO, procedure with audit per quarter. measured (indicated)
standard solutions. concentration for each
audit solution.
1. Once per year.
TSP, PM-10 Check of sampler flow 1. Each sampler. 2. Each calendar quarter. Actual flow rate and
rate. 2. 25% of samplers (at flow rate indicated by
least 1). 1. Include with TSP. the sampler.
2. Each quarter.
Lead 1. Check sample flow 1. Each sampler. 1. Same asfor TSP.

rate asfor TSP.

2. Check analytical
system with Pb audit
strips.

2. Analytical system.

2. Actual concentration
& measured (indicated)
concentration of audit
samples (g Pb/strip).

Concentration times 100 for CO.

2 Effective concentration for open path analyzers.
3 Corrected concentration, if applicable, for open path analyzers.

* * *

*

*
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4. Appendi x B is anended as foll ows:

a. The first paragraph of section is revised.

b. Section 3.1 is revised.

c. The text preceding the table in the first par agraph, and the
third, and fourth paragraphs of section 3.2 are revised; and a new
paragraph is added between the third and fourth paragraphs.

d. Table B-1 is revised.

Appendi x B - Quality Assurance Requirenents for Prevention of Significant
Deterioration (PSD) Air Mnitoring

*x * * % %

3. Data Quality Assessnent Requirenents

Al'l anbient nonitoring nmethods or anal yzers used in PSD nonitoring
shal |l be tested periodically, as described in this section 3, to
gquantitatively assess the quality of the data being routinely coll ected.
The results of these tests shall be reported as specified in section 6.
Concentration standards used for the tests nust be as specified in section
2.3. Additional information and guidance in the technical aspects of
conducting these tests may be found in Reference 3 or in the operation or
instruction manual associated wth the analyzer or sanpler. Concentration
measurenents reported from anal yzers or anal ytical systens nust be derived
by nmeans of the sane calibration curve and data processing systemused to
obtain the routine air nonitoring data. Table B-1 provides a sunmary of
the m ninmum data quality assessnent requirenents, which are described in
nore detail in the foll ow ng sections.

3.1 Precision of Automated Methods

A one-point precision check nust be carried out at | east once every 2
weeks on each autonmated anal yzer used to neasure SO,, NGO, O,, and CO The
preci sion check is made by chal | engi ng the analyzer wth a precision check
gas of known concentration (effective concentration for open path
anal yzers) between 0.08 and 0.10 ppmfor SO, NGO, and O, anal yzers, and
between 8 and 10 ppm for CO anal yzers. The standards from whi ch precision
check test concentrations are obtained nust neet the specifications of
section 2.3. Except for certain CO anal yzers described bel ow, point
anal yzers nust operate in their normal sanpling node during the precision
check, and the test atnobsphere nust pass through all filters, scrubbers,
condi tioners and ot her conponents used during normal anbient sanpling and
as much of the anbient air inlet systemas is practicable. If permtted by
t he associ ated operation or instruction manual, a CO point anal yzer may be
tenporarily nodified during the precision check to reduce vent or purge
flows, or the test atnosphere may enter the analyzer at a point other than
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the normal sanple inlet, provided that the analyzer's response is not
likely to be altered by these deviations fromthe normal operational node.

Open path anal yzers are tested by inserting a test cell containing a
preci sion check gas concentration into the optical neasurenent beam of the
instrunment. |If possible, the normally used transmtter, receiver, and, as
appropriate, reflecting devices should be used during the test, and the
normal nonitoring configuration of the instrunment should be altered as
little as possible to accombdate the test cell for the test. However, if
permtted by the associ ated operation or instruction manual, an alternate
| ocal light source or an alternate optical path that does not include the
normal atnospheric nonitoring path may be used. The actual concentration
of the precision check gas in the test cell nust be selected to produce an
"effective concentration” in the range specified above. Generally, the
precision test concentration neasurenent will be the sum of the atnospheric
pol |l utant concentration and the precision test concentration. |If so, the
result nust be corrected to renove the atnospheric concentration
contribution. The "corrected concentration” is obtained by subtracting the
average of the atnospheric concentrations nmeasured by the instrunent
i mredi ately before and imedi ately after the precision check test fromthe
precision test concentration neasurenent. |If the difference between these
before and after nmeasurenments is greater than 20 percent of the effective
concentration of the test gas, discard the test result and repeat the test.
| f possible, open path anal yzers should be tested during periods when the
at nospheric pollutant concentrations are relatively | ow and steady.

|f a precision check is made in conjunction with a zero or span
adjustnment, it nust be nade prior to such zero or span adjustnent. The
di fference between the actual concentration (effective concentration for
open path anal yzers) of the precision check gas and the correspondi ng
concentration neasurenent (corrected concentration, if applicable, for open
pat h anal yzers) indicated by the analyzer is used to assess the precision
of the nonitoring data as described in section 4.1. Report data only from
aut omat ed anal yzers that are approved for use in the PSD network.

3.2 Accuracy of Automated Methods

Each sanpling quarter audit each analyzer that nonitors for SO, NO
O, or CO at |east once. The audit is nade by challenging the analyzer
with at | east one audit gas of known concentration (effective concentration
for open path anal yzers) fromeach of the follow ng ranges that fall within
t he nmeasurenent range of the anal yzer bei ng audited: * k%

*kk k% *
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For point analyzers, the audit shall be carried out by allow ng the
anal yzer to analyze the audit test atnosphere in the sanme manner as
described for precision checks in section 3.1. The exception given in
section 3.1 for certain CO anal yzers does not apply for audits.

Open path analyzers are audited by inserting a test cell containing an
audit gas concentration into the optical neasurenent beam of the
instrunment. |If possible, the normally used transmtter, receiver, and, as
appropriate, reflecting devices should be used during the audit, and the
normal nonitoring configuration of the instrunment should be nodified as
little as possible to accombdate the test cell for the audit. However, if
permtted by the associ ated operation or instruction manual, an alternate
| ocal light source or an alternate optical path that does not include the
normal atnospheric nonitoring path may be used. The actual concentrations
of the audit gas in the test cell nust be selected to produce "effective
concentrations” in the range specified in this section 3.2. Cenerally,
each audit concentration neasurenent result will be the sum of the
at nospheric pollutant concentration and the audit test concentration. |f
so, the result nust be corrected to renove the atnospheric concentration
contribution. The "corrected concentration” is obtained by subtracting the
average of the atnospheric concentrations nmeasured by the instrunent
i mredi ately before and imedi ately after the audit test (or preferably
before and after each audit concentration level) fromthe audit
concentration neasurenent. |If the difference between these before and
after neasurenents is greater than 20 percent of the effective
concentration of the test gas standards, discard the test result for that
concentration |level and repeat the test for that level. |f possible, open
pat h anal yzers shoul d be audited during periods when the atnospheric
pol l utant concentrations are relatively | ow and st eady.

The differences between the actual concentrations (effective
concentrations for open path analyzers) of the audit test gas and the
correspondi ng concentration neasurenents (corrected concentrations, if
appl i cable, for open path analyzers) indicated by the anal yzer are used to
assess the accuracy of the nonitoring data as described in section 4. 2.
Report data only from automated anal yzers that are approved for use in the
PSD net wor k.

*x * * % %
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TABLE B-1 M N MUM PSD DATA ASSESSMENT REQUI REMENTS

Met hod Assessnent Cover age Frequency Par anmet er s
Met hod Report ed
Preci si on:
Aut ormat ed Response check Each anal yzer Once per 2 weeks Act ual
Met hods for at concentration? &
SO, NO, O, concentration measur ed
and CO between .08 & concentration.?®
.10 ppm (8 & 10
ppm for CO).? Hi ghest Once per week or
TSP, PM,, concentration every 3rd day Two
Lead. Col | ocat ed site in for continuous concentration
sanpl ers nmoni tori ng sanpl i ng. measur enment s.
net wor K.
Accuracy:
Aut omat ed Response check Each anal yzer. Once per Act ual
Met hods for at: sanpl i ng concentration? &
SO, NO, O, .03-.08 ppmt2 quarter. measur ed
and CO. .15-.20 ppm 2 (i ndicated)
.35-.45 ppm 2 concentration?®
.80-.90 ppmt2 for each |evel.
(if applicable).
Each sanpl er.
TSP, PM, Sanpl er flow Once per
check. sanpl i ng Actual flow rate
quarter. and flowrate
1. Each sanpler. i ndi cated by the
Lead 2. Analytical sanpl er.
1. Sanple flow system 1. Oncel/quarter.
rate check. 2. Each quarter 1. Sane as for
2. Check Pb samples are TSP.
anal yti cal anal yzed. 2. Actual
systemw th Pb concentration &
audit strips. measur ed
concentration of
audit sanpl es
(pg Pb/strip).

Concentration shown tinmes 100 for CO
2 Effective concentration for open path anal yzers.

3 Corrected concentration, if applicable, for open path anal yzers.
* * * * *
5. Appendi x E i s anended as fol |l ows:

a. The title of

b. Section 1 is

c. Section 2 is
reserved

d. Section 4 is

e. In section 7
tabl e 3.

f. The first paragraph of section 9 is revised.

appendi x E is revised.
revi sed.
added and sections 3, 5, and 6 are renpved and

revised.
table 3 is renoved and table 4 is redesignhated as
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g. Section 10 is revised.
h. Section 12 is revised.

Appendi X E--Probe and Mnitoring Path Siting Criteria
for Ambient Air Quality Mnitoring

1. Introduction

Thi s appendi x contains specific |ocation criteria applicable to
anbient air quality nonitoring probes and nonitoring paths after the
general station siting has been sel ected based on the nonitoring objectives
and spatial scale of representation discussed in Appendix D of this part.
Adherence to these siting criteria is necessary to ensure the uniform
col l ection of conpatible and conparable air quality data.

The probe and nonitoring path siting criteria discussed bel ow nust be
followed to the maxi num extent possible. It is recognized that there may
be situations where sone deviation fromthe siting criteria may be
necessary. |In any such case, the reasons nust be thoroughly docunented in
a witten request for a waiver that describes how and why the proposed
siting deviates fromthe criteria. This docunentation should help to avoid
| at er questions about the validity of the resulting nonitoring data.
Condi ti ons under which EPA woul d consider an application for waiver from
these siting criteria are discussed in section 11 of this appendi x.

The spatial scales of representation used in this appendix, i.e.,
m cro, m ddle, neighborhood, urban, and regional, are defined and di scussed
in Appendix D of this part. The pollutant-specific probe and nonitoring
path siting criteria generally apply to all spatial scal es except where
noted otherwi se. Specific siting criteria that are phrased with a "nust"
are defined as requirenents and exceptions nust be approved through the
wai ver provisions. However, siting criteria that are phrased with a
"shoul d" are defined as goals to neet for consistency but are not
requirenents.

*x * * % %

2. Sulfur dioxide (SO), Ozone (O). and Nitrogen D oxide (NO)
Addi tional information on SO, NO, and O, nonitor siting criteria my
be found in references 11 and 13.

2.1 Horizontal and Vertical Placenent. The probe or at |east 80 percent
of the nmonitoring path nust be | ocated between 3 and 15 neters above ground
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| evel. The probe or at |east 90 percent of the nonitoring path nust be at
least 1 nmeter vertically or horizontally away from any supporting
structure, walls, parapets, penthouses, etc., and away fromdusty or dirty
areas. |If the probe or a significant portion of the nonitoring path is

| ocated near the side of a building, then it should be | ocated on the

w ndward side of the building relative to the prevailing wind direction
during the season of highest concentration potential for the poll utant
bei ng neasur ed.

2.2 Spacing from M nor Sources (applicable to SO, and O, nonitoring only).
Local m nor sources of SO, can cause inappropriately high concentrations of
SO, in the vicinity of probes and nonitoring paths for SO. Simlarly,

| ocal sources of nitric oxide (NO and ozone-reactive hydrocarbons can have
a scavengi ng effect causing unrepresentatively |ow concentrations of G in
the vicinity of probes and nonitoring paths for O, To mnimze these
potential interferences, the probe or at |east 90 percent of the nonitoring
path nmust be away from furnace or incineration flues or other m nor sources
of SO, or NO particularly for open path anal yzers because of their
potential for greater exposure over the area covered by the nonitoring
path. The separation distance should take into account the height of the
flues, type of waste or fuel burned, and the sulfur content of the fuel.

It is acceptable, however, to nonitor for SO, near a point source of SG,
when the objective is to assess the effect of this source on the
represent ed popul ati on.

2.3 Spacing from Cbstructions. Buildings and other obstacles may possibly
scavenge SO, O, or NO,. To avoid this interference, the probe or at |east
90 percent of the nonitoring path nust have unrestricted airflow and be

| ocated away from obstacles so that the distance fromthe probe or
monitoring path is at least twice the height that the obstacle protrudes
above the probe or nonitoring path. GCenerally, a probe or nonitoring path
| ocated near or along a vertical wall is undesirabl e because air noving
along the wall may be subject to possible renoval nechanisns. A probe nust
have unrestricted airflowin an arc of at |east 270 degrees around the

i nlet probe, or 180 degrees if the probe is on the side of a building.

This arc nust include the predom nant wind direction for the season of
greatest pollutant concentration potential. A sanpling station having a
probe | ocated closer to an obstacle than this criterion allows should be
classified as mddle scale rather than nei ghborhood or urban scal e, since

t he neasurenents from such a station would nore closely represent the

m ddl e scale. A nonitoring path nust be clear of all trees, brush,

bui | di ngs, plunmes, dust, or other optical obstructions, including potential
obstructions that may nove due to wi nd, human activity, growh of
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vegetation, etc. Tenporary optical obstructions, such as rain, particles,
fog, or snow, should be considered when siting an open path anal yzer. Any
of these tenporary obstructions that are of sufficient density to obscure
the light beamw ||l affect the ability of the open path anal yzer to

conti nuously neasure pollutant concentrations.

2.4 Spacing from Trees. Trees can provide surfaces for SO, O, or NG
adsorption or reactions and obstruct wind flow To reduce this possible
interference, the probe or at |east 90 percent of the nonitoring path
shoul d be 20 neters or nore fromthe drip line of trees. |If a tree or
trees could be considered an obstacle, the probe or 90 percent of the
nmonitoring path nust neet the distance requirenments of 2.3 and be at | east
10 neters fromthe drip line of the tree or trees. Since the scavenging
effect of trees is greater for O than for other criteria pollutants,
strong consideration of this effect nust be given to |locating an O, probe
or nonitoring path to avoid this problem

2.5 Spacing from Roadways (applicable to O, and NO, only). 1In siting an G
anal yzer, it is inportant to mnimze destructive interferences from
sources of NO, since NOreadily reacts wwth O,. 1In siting NGO, anal yzers

for nei ghborhood and urban scale nmonitoring, it is inportant to mnimze
interferences fromautonotive sources. Table 1 provides the required

m ni mum separ ati on di stances between a roadway and a probe and between a
roadway and at |east 90 percent of a nonitoring path for various ranges of
daily roadway traffic. A sanpling station having a point analyzer probe

| ocated closer to a roadway than allowed by the Table 1 requirenents shoul d
be classified as mddle scal e rather than nei ghborhood or urban scal e,
since the neasurenents fromsuch a station would nore closely represent the
m ddl e scale. The nonitoring path of an open path anal yzer nust not cross
over a roadway with an average daily traffic count of 10,000 vehicles per
day or nmore. In calculating the percentage of a nonitoring path over or
near a roadway, one nust consider the entire segnent of the nonitoring path
in the area of potential atnospheric interference from autonobile

em ssions. Therefore, this calculation nmust include the |length of the
nmonitoring path over the roadway plus any segnents of the nonitoring path
that lie in the area between the roadway and the m ni num separati on

di stance, as determned from Table 1. The sum of these di stances nust not
be greater than 10 percent of the total nonitoring path |ength.
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TABLE 1--M Nl MUM SEPARATI ON DI STANCE BETWEEN ROADWAYS
AND PROBES OR MONI TORI NG PATHS FOR MONI TORI NG
NEI GHBORHOOD- AND URBAN- SCALE OZONE and NI TROGEN DI OXI DE

Roadway average daily M ni mum separati on
traffic, vehicles per day di stance!, neters

<10, 000 10

15, 000 20

20, 000 30

40, 000 50

70, 000 100

>110, 000 250

- Distance fromthe edge of the nearest traffic lane. The distance for internediate traffic
counts should be interpolated fromthe table val ues based on the actual traffic count.

2.6 Cumul ative Interferences on a Mnitoring Path. The cunul ative |length
or portion of a nonitoring path that is affected by m nor sources,
obstructions, trees, or roadways must not exceed 10 percent of the total
nmoni toring path | ength.

2.7 Maxi mum Monitoring Path Length. The nonitoring path | ength nust not
exceed 1 kiloneter for analyzers in nei ghborhood, urban, or regional scale.
For mddle scale nonitoring sites, the nonitoring path | ength nust not
exceed 300 neters. In areas subject to frequent periods of dust, fog,

rain, or snow, consideration should be given to a shortened nonitoring path
length to mnimze |loss of nonitoring data due to these tenporary optica
obstructions. For certain anbient air nonitoring scenarios using open path
anal yzers, shorter path |lengths may be needed in order to ensure that the
nmonitoring station neets the objectives and spatial scal es defined for
SLAMS in Appendix D. Therefore, the Regional Adm nistrator or the Regional
Adm ni strator's designee may require shorter path | engths, as needed on an
i ndi vidual basis, to ensure that the SLAMS neet the Appendix D

requi renents. Likew se, the Adm nistrator or the Admnistrator's desi gnee
may specify the maxi num path | ength used at nonitoring stations designated
as NAMS or PAMS as needed on an individual basis.

*x * * % %

4. Car bon Monoxi de (CO

Open path anal yzers may be used to neasure CO for only m ddl e or
nei ghbor hood scal e neasurenent applications if the open path analyzer is
designated as a SLAMS. Additional information on CO nonitor siting
criteria may be found in reference 12.
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4.1 Horizontal and Vertical Placenent. Because of the inportance of
measuri ng popul ati on exposure to CO concentrations, air should be sanpled
at average breathing heights. However, practical factors require that the
inlet probe be higher. The required height of the inlet probe for CO
monitoring is therefore 3% neter for a mcroscale site, which is a
conprom se between representative breathing height and prevention of
vandalism The recommended 1 neter range of heights is also a conpron se
to sone extent. For consistency and conparability, it would be desirable
to have all inlets at exactly the sanme height, but practical considerations
often prevent this. Sone reasonable range nust be specified and 1 neter
provi des adequate | eeway to neet npbst requirenents.

For the m ddl e and nei ghborhood scal e stations, the vertical
concentration gradients are not as great as for the mcroscale station.
This is because the diffusion fromroads is greater and the concentrations
woul d represent |larger areas than for the mcroscale. Therefore, the probe
or at least 80 percent of the nonitoring path nust be |ocated between 3 and
15 nmeters above ground |l evel for m ddl e and nei ghborhood scal e stations.
The probe or at |east 90 percent of the nonitoring path nust be at |east 1
meter vertically or horizontally away from any supporting structure, walls,
parapets, penthouses, etc., and away fromdusty or dirty areas. |If the
probe or a significant portion of the nonitoring path is | ocated near the
side of a building, then it should be |located on the wi ndward side of the
building relative to both the prevailing wnd direction during the season
of highest concentration potential and the | ocation of sources of interest,
i.e., roadways.

4.2 Spacing from Qostructions. Buildings and other obstacles may restrict
airflow around a probe or nonitoring path. To avoid this interference, the
probe or at |east 90 percent of the nonitoring path nust have unrestricted
airflow and be | ocated away from obstacles so that the distance fromthe
probe or nonitoring path is at least twi ce the height that the obstacle
protrudes above the probe or nonitoring path. A probe or nonitoring path

| ocated near or along a vertical wall is undesirabl e because air noving
along the wall may be subject to possible renoval nechanisns. A probe nust
have unrestricted airflowin an arc of at |east 270 degrees around the

i nlet probe, or 180 degrees if the probe is on the side of a building.

This arc nust include the predom nant wind direction for the season of
greatest pollutant concentration potential. A nonitoring path nust be
clear of all trees, brush, buildings, plunes, dust, or other optical
obstructions, including potential obstructions that nay nove due to w nd,
human activity, growmh of vegetation, etc. Tenporary optical obstructions,
such as rain, particles, fog, or snow, should be considered when siting an
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open path analyzer. Any of these tenporary obstructions that are of
sufficient density to obscure the light beamw || affect the ability of the
open path analyzer to continuously neasure pollutant concentrations.

4.3 Spacing from Roadways. Street canyon and traffic corridor stations
(mcroscale) are intended to provide a neasurenent of the influence of the

i mredi ate source on the pollution exposure of the population. |In order to
provi de sonme reasonabl e consistency and conparability in the air quality
data fromm croscale stations, a mninmumdistance of 2 neters and a nmaxi mum
di stance of 10 neters fromthe edge of the nearest traffic | ane nust be

mai ntai ned for these CO nonitoring inlet probes. This should give
consistency to the data, yet still allow flexibility of finding suitable

| ocati ons.

Street canyon/corridor (mcroscale) inlet probes nust be |ocated at
| east 10 neters froman intersection and preferably at a m dbl ock | ocati on.
M dbl ock | ocations are preferable to intersection | ocations because
i ntersections represent a nmuch smaller portion of downtown space than do
the streets between them Pedestrian exposure is probably also greater in
street canyon/corridors than at intersections. Also, the practical
difficulty of positioning sanpling inlets is |ess at m dbl ock | ocations
than at the intersection. However, the final siting of the nonitor nust
nmeet the objectives and intent of appendix D, sections 2.4, 3, 3.3, and
appendi x E, section 4.

In determ ning the m ni mum separation between a nei ghborhood scal e
nmonitoring station and a specific |line source, the presunption is nmade that
measur enents shoul d not be unduly influenced by any one roadway.
Conmput ati ons were nmade to determ ne the separation distance, and table 2
provi des the required m ni nrum separation distance between roadways and a
probe or 90 percent of a nonitoring path. Probes or nonitoring paths that
are located closer to roads than this criterion allows should not be
classified as a nei ghborhood scale, since the neasurenents from such a
station would closely represent the mddle scale. Therefore, stations not
meeting this criterion should be classified as m ddl e scal e.
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TABLE 2--M Nl MUM SEPARATI ON DI STANCE BETWEEN ROADWAYS
AND PROBES OR MONI TORI NG PATHS FOR MONI TORI NG
NEI GHBORHOOD SCALE CARBON MONOXI DE

Roadway average daily M ni mum separati on
traffic, vehicles per day di stance! for probes or
90% of a nonitoring path,
neters

<10, 000 10

15, 000 25

20, 000 45

30, 000 80

40, 000 115

50, 000 135

>60, 000 150

' Distance fromthe edge of the nearest traffic |ane. The distance for internediate
traffic counts should be interpolated fromthe table val ues based on the actual traffic
count .

4.4 Spacing from Trees and Gt her Considerations. Since COis relatively
nonreactive, the major factor concerning trees is as obstructions to nornmnal
wind flow patterns. For m ddl e and nei ghborhood scale stations, trees
shoul d not be | ocated between the major sources of CO wusually vehicles on
a heavily traveled road, and the nonitor. The probe or at |east 90 percent
of the nmonitoring path nust be 10 neters or nore fromthe drip |line of
trees which are between the probe or nonitoring path and the road and which
extend at |least 5 neters above the probe or nonitoring path. For

m croscal e stations, no trees or shrubs should be |ocated between the probe
and t he roadway.

4.5 Cumul ative Interferences on a Mnitoring Path. The cumul ative |ength
or portion of a nonitoring path that is affected by obstructions, trees, or
roadways nust not exceed 10 percent of the total nonitoring path |ength.

4.6 Maxi mum Monitoring Path Length. The nonitoring path | ength nust not
exceed 1 kilonmeter for analyzers used for nei ghborhood scal e nonitoring
applications, or 300 neters for mddle scale nonitoring applications. 1In
areas subject to frequent periods of dust, fog, rain, or snow,

consi deration should be given to a shortened nonitoring path length to
mnimze | oss of nonitoring data due to these tenporary optica
obstructions. For certain anbient air nonitoring scenarios using open path
anal yzers, shorter path |l engths may be needed in order to ensure that the
nmonitoring station neets the objectives and spatial scal es defined for
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SLAMS in Appendix D. Therefore, the Regional Adm nistrator or the Regional
Adm ni strator's designee may require shorter path | engths, as needed on an
i ndi vi dual basis, to ensure that the SLAMS neet the Appendix D

requi renents. Likew se, the Adm nistrator or the Adm nistrator's desi gnee
may specify the maxi num path |Iength used at nonitoring stations designated
as NAMS or PAMS as needed on an individual basis. * * * * *

Tabl e 3--Separation Di stance Between Pb Stations and Roadways (Edge of
Nearest Traffic Lane)

*kkkk*

9. Probe Material and Poll utant Sampl e Resi dence Tine

For the reactive gases, SO, NO, and O,, special probe material nust
be used for point analyzers. Studies?? have been conducted to determ ne
the suitability of materials such as pol ypropyl ene, polyethyl ene,
pol yvi nyl chl ori de, Tygon, alum num brass, stainless steel, copper, pyrex
glass and teflon for use as intake sanpling lines. O the above materials,
only pyrex glass and teflon have been found to be acceptable for use as
intake sanpling lines for all the reactive gaseous pollutants.

Furt hernore, EPA? has specified borosilicate glass or FEP teflon as the
only acceptable probe nmaterials for delivering test atnospheres in the
determ nation of reference or equivalent nethods. Therefore, borosilicate
gl ass, FEP teflon, or their equivalent nust be used for existing and new
NAMS or SLAMS.,  *****

10. Photochem cal Assessnment Monitoring Stations (PAMS)

10.1 Horizontal and Vertical Placenent. The probe or at |east 80
percent of the nonitoring path nust be |ocated 3 to 15 neters above ground
| evel. This range provides a practical conprom se for finding suitable
sites for the nmulti-pollutant PAMS. The probe or at |east 90 percent of
the nonitoring path nust be at least 1 neter vertically or horizontally
away from any supporting structure, walls, parapets, penthouses, etc., and
away fromdusty or dirty areas.

10.2 Spacing from Qostructions. The probe or at |east 90 percent of
the nonitoring path nust be | ocated away from obstacl es and buil di ngs such
that the distance between the obstacles and the probe or nonitoring path is
at least twice the height that the obstacle protrudes above the probe or
monitoring path. There nmust be unrestricted airflow in an arc of at | east
270° around the probe inlet. Additionally, the predom nant wi nd direction
for the period of greatest pollutant concentration (as described for each
site in section 4.2 of Appendix D) nust be included in the 270° arc. If the
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probe is | ocated on the side of the building, 180° clearance is required.

A nonitoring path nust be clear of all trees, brush, buildings, plunes,
dust, or other optical obstructions, including potential obstructions that
may nove due to wi nd, human activity, growmh of vegetation, etc. Tenporary
optical obstructions, such as rain, particles, fog, or snow, should be
consi dered when siting an open path analyzer. Any of these tenporary
obstructions that are of sufficient density to obscure the |ight beamw ||
affect the ability of the open path analyzer to continuously neasure
pol | utant concentrati ons.

10.3 Spacing from Roadways. It is inportant in the probe and
nmonitoring path siting process to mnimze destructive interferences from
sources of NO since NOreadily reacts wwth O,. Table 4 bel ow provides the
requi red m ni mum separation di stances between roadways and PAMS (excl udi ng
upper air nmeasuring stations):

Tabl e 4 - SEPARATI ON DI STANCE BETWEEN
PAMS AND ROADVWAYS
[ Edge of Nearest Traffic Lane]

Roadway average daily M ni mum separati on
traffic, vehicles per di stance bet ween
day roadways and stations
in nmeters?

<10, 000 >10

15, 000 20

20, 000 30

40, 000 50

70, 000 100

>110, 000 250

‘Di stance fromthe edge of the nearest traffic lane. The distance for intermediate traffic
counts should be interpolated fromthe table based on the actual traffic flow

10.4 Spacing from Trees. Trees can provide surfaces for adsorption
and/or reactions to occur and can obstruct normal wind flow patterns. To
mnimze these effects at PAMS, the probe or at | east 90 percent of the
nmoni toring path should be placed at |east 20 neters fromthe drip |ine of
trees. Since the scavenging effect of trees is greater for O, than for the
other criteria pollutants, strong consideration of this effect nust be
given in locating the PAMS probe or nonitoring path to avoid this problem
Therefore, the probe or at |east 90 percent of the nonitoring path nust be
at least 10 neters fromthe drip line of trees that are | ocated between the
urban city core area and the probe or nonitoring path along the appropriate
w nd direction.

*kkkk*
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12. Sunmar y

Table 5 presents a summary of the general requirenents for probe and
monitoring path siting criteria with respect to distances and heights. It
is apparent from Table 5 that different elevation distances above the
ground are shown for the various pollutants. The discussion in the text
for each of the pollutants described reasons for elevating the nonitor,
probe, or nonitoring path. The differences in the specified range of
hei ghts are based on the vertical concentration gradients. For CO the
gradients in the vertical direction are very large for the mcroscale, so a
smal | range of heights has been used. The upper Iimt of 15 neters was
specified for consistency between pollutants and to allow the use of a
single manifold or nonitoring path for nonitoring nore than one pollutant.
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TABLE 5 - SUMVARY OF PROBE AND MONI TORI NG PATH SI TI NG

CRI TERI A

Pollutant Scale [maximum Height from Horizontal & vertical Distance from trees to Distance from
monitoring path ground to probe | distance from supporting probe or 90% of roadwaysto
length, meters) or 80% of structures® to probe or monitoring path® probe or

monitoring 90% of monitoring path® (meters) monitoring
path® (meters) (meters) path? (meters)

SO, ©PEF Middle [300m] 3-15 >1 >10 N/A
Neighborhood,
Urban, & Regiona
[1km]

COPEe Micro 3+0.5 >1 >10 2-10
Middle [300m] 3-15 See Table 1 for
Neighborhood middle &
[1km] neighborhood

scales

0, CPE Middle [300m] 3-15 >1 >10 See Table 2 for
Neighborhood, al scales
Urban, & Regiona
[1km]

Ozone Neighborhood & 315 >1 >10 See Table 4 for

precursors Urban [1 km] al scales

(for

PAMS)©PE

NO, P& Middle [300m] 3-15 >1 >10 See Table 2 for
Neighborhood & al scales
Urban [1km]

PlCPERH Micro; 2-7 (Micro) >2 (All scales, horizontal >10 (All scales) 5-15 (Micro)
Middle, 2-15 (All other distance only) See Table 3 for
Neighborhood, scales) dl other scales
Urban & Regional

PM- Micro; 2-7 (Micro) >2 (All scales, horizontal >10 (All scales) 2-10 (Micro)

1QCPEFH Middle, 2-15 (All other distance only) See Figure 2
Neighborhood, scales) for all other
Urban & Regional scales

A Monitoring path for open path analyzersis applicable only to middle or neighborhood scale CO monitoring and all applicable scales for monitoring SO,, O,, O; precursors,
and NO.,.

& When probeislocated on arooftop, this separation distance is in reference to walls, parapets, or penthouses located on roof.
N/A - Not applicable.
€ Should be > 20 meters from the dripline of treg(s) and must be 10 meters from the dripline when the treg(s) act as an obstruction.

P Distance from sampler, probe, or 90% of monitoring path to obstacle, such as abuilding, must be at least twice the height the obstacle protrudes above the sampler, probe,
or monitoring path. Sites not meeting this criterion may be classified as middle scale (see text).

E Must have unrestricted airflow 270° around the probe or sampler; 180° if the probe is on the side of a building.

F The probe, sampler, or monitoring path should be away from minor sources, such as furnace or incineration flues. The separation distance is dependent on the height of the
minor source's emission point (such as aflue), the type of fuel or waste burned, and the quality of the fuel (sulfur, ash, or lead content). This criterion is designed to avoid
undue influences from minor sources.

¢ For microscale CO monitoring sites, the probe must be >10 meters from a street intersection and preferably at a midblock location.

H For collocated Pb and PM-10 samplers, a 2-4 meter separation distance between collocated samplers must be met.

* k k k %
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