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For the reasons set out in the preanble, title 40,
chapter |, parts 53 and 58 of the Code of Federal
Regul ati ons are proposed to be amended as fol |l ows:
PART 53--[AMENDED]

1. The authority citation for part 53 continues to
read as foll ows:

Authority: Sec. 301(a) of the Cean Air Act (42 U S. C
sec. 1857g(a)), as anmended by sec. 15(c)(2) of Pub. L
91-604, 84 Stat. 1713, unless otherw se noted.
Subpart A--[Amended]

2. Subpart A of part 53 is anmended by revising 8853.1
t hrough 53.5, 853.8, and 853.9 to read as foll ows:
§53.1 Definitions.

Terns used but not defined in this part shall have the
nmeani ng gi ven them by the Act.

Act neans the Clean Air Act (42 U S.C. 1857-18571), as

anmended.

Additive and nultiplicative bias neans the |inear

regression intercept and slope of a linear plot fitted to
correspondi ng candi date and reference nethod nean

nmeasur enent data pairs.

Adnmi ni strator neans the Adm nistrator of the
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Environnental Protection Agency (EPA) or his or her

aut hori zed representative.
Agency neans the Environnental Protection Agency.

Applicant nmeans a person or entity who submts an
application for a reference or equival ent nethod
determ nation under 853.4, or a person or entity who assunes
the rights and obligations of an applicant under 853.7.
Applicant may include a manufacturer, distributor, supplier,

or vendor.

Aut omat ed net hod or anal yzer neans a nethod for

nmeasuring concentrations of an anbient air pollutant in
whi ch sanple collection (if necessary), analysis, and

nmeasurenent are perfornmed automatically by an instrunent.

Candi dat e net hod neans a net hod for neasuring the

concentration of an air pollutant in the anbient air for

whi ch an application for a reference nethod determ nation or
an equi val ent nethod determnation is submtted in
accordance with 853.4, or a nmethod tested at the initiative

of the Admi nistrator in accordance with 853.7.

Cass | equivalent nethod nmeans an equi val ent net hod

for PM,; or PMy,., s which is based on a sanpler that is very

simlar to the sanpler specified for reference nethods in
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appendi x L or appendi x O (as applicable) of part 50 of this
chapter, with only m nor deviations or nodifications, as

determ ned by EPA

Cass Il equival ent nethod neans an equi val ent net hod

for PM; or PMy,, that utilizes a PM, ; sanpler or PMy., s
sanpler in which integrated PM s sanpl es or PMg., s sanpl es
are obtained fromthe atnosphere by filtration and subjected
to a subsequent filter conditioning process followed by a
gravinetric mass determ nation, but which is not a Cass |
equi val ent net hod because of substantial deviations fromthe
desi gn specifications of the sanpler specified for reference
nmet hods i n appendi x L or appendix O (as applicable) of part
50 of this chapter, as determ ned by EPA

Cass Il equivalent nethod neans an equi val ent net hod

for PM; or PM,, s that is an anal yzer capable of providing
PM ¢ or PM,., s anbient air neasurenents representative of
one-hour or less integrated PM ¢ or PM,, s concentrations as
wel | as 24-hour neasurenents determ ned as, or equival ent
to, the nean of 24 one-hour consecutive measurenents.

CO means car bon nonoxi de.

Col |l ocated neans two or nore air sanplers, analyzers,
or other instruments that are operated sinultaneously while
| ocated side by side, separated by a distance that is |large
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enough to preclude the air sanpled by any of the devices
frombeing affected by any of the other devices, but smal
enough so that all devices obtain identical or uniform
anbient air sanples that are equally representative of the
general area in which the group of devices is |ocated.

Equi val ent et hod nmeans a nethod for measuring the

concentration of an air pollutant in the anmbient air that
has been designated as an equi val ent nethod in accordance
with this part; it does not include a nethod for which an
equi val ent met hod desi gnati on has been canceled in
accordance with 853.11 or 853. 16.

| SO 9001-reqgistered facility nmeans a nmanufacturing

facility that is either:

(1) An International Oganization for Standardization
(1'SO 9001-registered manufacturing facility, registered to
the 1SO 9001 standard (by the Registrar Accreditation Board
(RAB) of the Anerican Society for Quality Control (ASQC) in
the United States), wth registration naintained
conti nuously.

(2) Afacility that can be denonstrated, on the basis
of information submtted to the EPA, to be operated
according to an EPA-approved and periodically audited

guality systemwhich neets, to the extent appropriate, the
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sanme general requirenments as an | SO 9001-registered facility
for the design and manufacture of designated reference and
equi val ent met hod sanpl ers and nonitors.

| SO-certified auditor nmeans an auditor who is either

certified by the Registrar Accreditation Board (in the
United States) as being qualified to audit quality systens
using the requirenments of recogni zed standards such as | SO
9001, or who, based on information submtted to the EPA,
nmeets the sanme general requirenents as provided for |SO
certified auditors.

Manual net hod neans a net hod for neasuring

concentrations of an anbient air pollutant in which sanple
coll ection, analysis, or neasurenent, or sonme conbination
thereof, is performed manually. A nethod for PM, or PM ¢
which utilizes a sanpler that requires nmanual preparation,
| oadi ng, and wei ghing of filter sanples is considered a
manual net hod even though the sanpler nay be capabl e of
automatically collecting a series of sequential sanples.

NGO, nmeans nitrogen dioxide. NO neans nitrogen oxide.
NO, neans oxi des of nitrogen and is defined as the sum of
the concentrations of NO and NO.

O, neans ozone.

Operated sinmultaneously nmeans that two or nore
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col l ocated sanplers or analyzers are operated concurrently
with no significant difference in the start tine, stop tine,
and duration of the sanpling or neasurenent period.

Pb neans | ead.

PM neans PM,, PM,., PM s, PM,.,s or particulate matter
of unspecified size range.

PM, nmeans particulate natter as defined in section 1.1
of appendix J to part 50 of this chapter.

PM ; means particulate matter as defined in section 1.1
of appendix L to part 50 of this chapter.

PM,., s neans particulate matter as defined in section
1.1 of appendix Oto part 50 of this chapter.

PM,. neans PM, particul ate matter or PM, measurenents
obtained with a PM,. sanpl er.

PM . _sanpl er nmeans a device, associated with a manual
nmet hod for neasuring PM ;, designed to collect PM ¢ froman
anbi ent air sanple, but lacking the ability to automatically
anal yze or measure the collected sanple to determ ne the
mass concentrations of PM, s in the sanpled air.

PM,_sanpl er neans a device, associated with a manual
nmet hod for neasuring PM, designed to collect PM, froman
anbi ent air sanple, but lacking the ability to automatically

anal yze or neasure the collected sanple to determ ne the
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mass concentrations of PM, in the sanpled air.

PM,. sanpl er neans a PM, sanpler that neets the speci al
requi renents for a PM,c sanpler that is part of a PMy., s
reference nmethod sanpler, as specified in appendix Oto part
50 of this chapter, or a PM, sanpler that is part of a
PM,., s sanpl er that has been designated as an equi val ent
met hod for PM,., ..

PM,., s_sanpl er nmeans a sanpler, or a collocated pair of
sanpl ers, associated with a manual nethod for neasuring
PM,., s and designed to collect either PMy,s directly or PMgc
and PM ; separately and simultaneously from concurrent
anbi ent air sanples, but |lacking the ability to
automatically anal yze or neasure the collected sanple(s) to
determ ne the nmass concentrations of PM,,s in the sanpled
air.

Ref erence nethod neans a net hod of sanpling and

anal yzing the anbient air for an air pollutant that is
specified as a reference nethod in an appendi x to part 50 of
this chapter, or a nethod that has been designated as a
reference nmethod in accordance with this part; it does not
include a nmethod for which a reference nethod desi gnation
has been canceled in accordance with 853.11 or 8§853. 16.

Sequential sanples for PM sanplers neans two or nore PM
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sanpl es for sequential (but not necessarily contiguous) tine
periods that are collected automatically by the sanme sanpl er
wi t hout the need for intervening operator service.
SO, neans sul fur dioxide.

Test analyzer nmeans an anal yzer subjected to testing as

part of a candidate nethod in accordance with subparts B, C,
D, E, or F of this part, as applicable.

Test sanpler nmeans a PM, sanpler, PM ; sanpler, or

PM,., s sanpl er subjected to testing as part of a candidate
nmet hod in accordance with subparts C, D, E, or F of this
part .

Utimte purchaser neans the first person or entity who

purchases a reference nethod or an equival ent nmethod for
pur poses ot her than resale.
§53.2 General requirements for a reference method
determination.

The follow ng general requirenents for a reference
nmet hod determ nation are summarized in table A-1 of this
subpart.

(a) Manual nethods. (1) Sul fur dioxide (SO) and

| ead. For neasuring SO, and | ead, appendices A and G of

part 50 of this chapter specify unique manual reference

met hods for neasuring these pollutants. Except as provided
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i n 853.16, other manual nethods for SO, and lead wll not be
considered for reference nethod determ nations under this
part.

(2) PMo,. A reference nethod for neasuring PM, nust be
a manual method that neets all requirenents specified in
appendi x J of part 50 of this chapter and nust include a
PM, sanpl er that has been shown in accordance with this
part to neet all requirenments specified in this subpart A
and subpart D of this part.

(3) PM . A reference nethod for neasuring PM ¢ nust
be a manual nethod that neets all requirenments specified in
appendi x L of part 50 of this chapter and nust include a
PM, ; sanpl er that has been shown in accordance with this
part to neet the applicable requirenments specified in this
subpart A and subpart E of this part. Further, reference
nmet hod sanpl ers nust be manufactured in an | SO 9001-
registered facility, as defined in 853.1 and as set forth in
853. 51.

(4 PM,,s. A reference nethod for neasuring PMg, s
must be a manual nethod that neets all requirenents
specified in appendix O of part 50 of this chapter and nust
i ncl ude PM,c and PM ; sanpl ers that have been shown in

accordance with this part to neet the applicable
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requi renents specified in this subpart A and subpart E of
this part. Further, PM,., s reference method sanpl ers nust
be manufactured in an | SO 9001-registered facility, as
defined in 853.1 and as set forth in 853.51.

(b) Automated nethods. An automated reference nethod

for neasuring CO O, or NO nust utilize the neasurenent
principle and calibration procedure specified in the
appropriate appendi x to part 50 of this chapter and nust
have been shown in accordance with this part to neet the
requi renents specified in this subpart A and subpart B of
this part.

§53.3 General requirements for an equivalent method
determination.

(a) Manual nethods. A nmanual equival ent nethod nust

have been shown in accordance with this part to satisfy the
applicable requirements specified in this subpart A and
subpart C of this part. In addition, a PM sanpler
associated wth a manual equival ent nethod for PM, PM or
PM,., s mnust have been shown in accordance with this part to
satisfy the followi ng additional requirenments, as
appl i cabl e:

(1) PM, A PM, sanpler associated with a nmanua

nmet hod for PM, nust satisfy the requirenents of subpart D
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of this part.

(2) PM;Cdass I. APM; Cass | equival ent nethod
sanpl er nust also satisfy all requirenents of subpart E of
this part, which shall include appropriate denonstration
that each and every deviation or nodification fromthe
reference nmet hod sanpl er specifications does not
significantly alter the performance of the sanpler.

(3) PM,dass Il. (i) APM Cass Il equivalent
nmet hod sanpl er nust al so satisfy the applicable requirenents
of subparts E and F of this part or the alternative
requirenents in paragraph (a)(3)(ii) of this section.

(it) Inlieu of the applicable requirenents specified
for Class Il PM, s nethods in subparts C and F of this part,
a Cass Il PM ¢ equival ent nethod sanpler nay alternatively
neet the applicable requirenents in paragraphs (b)(3)(i)
through (iii) of this section and the testing, performance,
and conparability requirenents specified for Cass Il
equi val ent methods for PM,; in subpart C of this part.

(4 PMy,s dass I. A PM,,s Cass | equival ent
met hod sanpl er nmust al so satisfy the applicable requirenents
of subpart E of this part (there are no additional
requi renents specifically for dass | PM,,s nethods in

subpart C of this part).
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(5 PMy,s Cass Il. (i) A PMy,s Gass Il
equi val ent met hod nust al so satisfy the applicable
requi renents of subpart C of this part and al so the
appl i cabl e requirenents and provi sions of paragraphs
(b)(3) (i) through (iii) of this section, or the alternative
requirenents in paragraph (a)(5)(ii) of this section.

(ii) Inlieu of the applicable requirenments specified
for dass Il PM,,s nethods in subpart C of this part and in
paragraph (b)(3)(iii) of this section, a dass Il PMgy., s
equi val ent nmethod sanpler may alternatively neet the
applicable requirenents in paragraphs (b)(3)(i) and (ii) of
this section and the testing, performance, and conparability
requi renents specified for Cass Il equival ent nmethods for
PMy., s in subpart C of this part.

(6) 1SO 9001. Al designated equival ent nethods for
PM, . or PM,., s nust be manufactured in an | SO 9001-
registered facility, as defined in 853.1 and as set forth in
853. 51.

(b) Autonmated nethods. Al types of autonated

equi val ent net hods nust have been shown in accordance wth
this part to satisfy the applicable requirenents specified
in this subpart A and subpart C of this part. |In addition,

an aut omat ed equi val ent net hod nmust have been shown in
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accordance with this part to satisfy the foll ow ng
addi tional requirenments, as applicable:

(1) An automated equival ent nethod for pollutants
ot her than PM nust be shown in accordance with this part to
satisfy the applicable requirenments specified in subpart B
of this part.

(2) An automated equival ent nethod for PM, nust be
shown in accordance with this part to satisfy the applicable
requi renents of subpart D of this part.

(3) Adass Il automated equi val ent nethod for PM ¢
or PM,., s must be shown in accordance with this part to
satisfy the requirenents in paragraphs (b)(3)(i) through
(iii) of this section, as applicable.

(i) Al pertinent requirenments of 40 CFR part 50,
appendi x L, including sanpling height, range of operational
conditions, anbient tenperature and pressure sensors,
out door encl osure, electrical power supply, control devices
and operator interfaces, data output port,
operation/instruction manual, data output and reporting
requi renents, and any other requirenents that would be
reasonably applicable to the nethod, unless adequate (as
determ ned by the Adm nistrator) rationale can be provided

to support the contention that a particular requirenment does
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not or should not be applicable to the particul ar candi date
met hod.

(i) Al pertinent tests and requirenments of subpart E
of this part, such as instrunment manufacturing quality
control; final assenbly and inspection; manufacturer's audit
checklists; |eak checks; flow rate accuracy, neasurenent
accuracy, and flow rate cut-off; operation follow ng power
interruptions; effect of variations in power |line voltage,
anbi ent tenperature and anbi ent pressure; and aerosol
transport; unless adequate (as determ ned by the
Adm ni strator) rationale can be provided to support the
contention that a particular test or requirenment does not or
shoul d not be applicable to the particul ar candi date net hod.

(iii) Candidate nmethods shall be tested for and neet
any performance requirenents, such as inlet aspiration,
particle size separation or selection characteristics,
change in particle separation or selection characteristics
due to | oading or other operational conditions, or effects
of surface exposure and particle volatility, determ ned by
the Adm nistrator to be necessary based on the nature,
design, and specifics of the candi date nethod and the extent
to which it deviates fromthe design and performance

characteristics of the reference nethod. These perfornance
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requi renents and the specific test(s) for themw Il be
determ ned by Adm ni strator for each specific candidate
met hod or type of candidate nmethod and may be simlar to or
based on corresponding tests and requirenents set forth in
subpart F of this part or may be special requirenents and
tests tailored by the Adm nistrator to the specific nature,
design, and operational characteristics of the candi date
nmet hod. For exanple, a candidate nmethod with an inlet
design devi ating substantially fromthe design of the
reference nmethod inlet would |likely be subject to an inlet
aspiration test simlar to that set forth in 853.63.
Simlarly, a candidate nethod having an inertial
fractionation system substantially different fromthat of
the reference method would likely be subject to a static
fractionation test and a loading test simlar to those set
forth in 8853.64 and 53.65, respectively. A candidate
met hod with nore extensive or profound deviations fromthe
design and function of the reference nmethod may be subj ect
to other tests, full wi nd-tunnel tests simlar to those
described in 853.62, or to special tests adapted or
devel oped individually to accommdate the specific type of
nmeasur enent or operation of the candi date nethod.

(4) Al designated equival ent nethods for PM ; or
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PM,., s hmust be manufactured in an | SO 9001-regi stered
facility, as defined in 853.1 and as set forth in 853.51.
§53.4 Applications for reference or equivalent method
determinations.

(a) Applications for reference or equival ent nethod
determ nations shall be submtted in duplicate to:

Director, National Exposure Research Laboratory, Reference
and Equi val ent Met hod Program ( MD- D205-03), U.S.

Envi ronnental Protection Agency, Research Triangle Park,
North Carolina 27711 (Conmercial delivery address: 4930 Ad
Page Road, Durham North Carolina 27703).

(b) Each application shall be signed by an authorized
representative of the applicant, shall be nmarked in
accordance with 853.15 (if applicable), and shall contain
the foll ow ng:

(1) Aclear identification of the candi date nethod,
which will distinguish it fromall other nethods such that
the method may be referred to unanbi guously. This
i dentification nust consist of a unique series of
descriptors such as title, identification nunber, analyte,
nmeasur enent principle, manufacturer, brand, nodel, etc., as
necessary to distinguish the nethod fromall other nethods

or nethod variations, both within and outside the
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applicant's organi zati on.

(2) A detailed description of the candi date nethod,
including but not limted to the followi ng: The nmeasurenent
princi ple, manufacturer, nane, nodel nunber and ot her forns
of identification, a list of the significant conponents,
schemati ¢ di agrans, design drawi ngs, and a detail ed
description of the apparatus and measurenent procedures.
Drawi ngs and descriptions pertaining to candi date methods or
sanplers for PM, s or PM,., s nust neet all applicable
requirenents in reference 1 of appendix A of this subpart,
usi ng appropriate graphical, nonenclature, and mat hemati cal
conventions such as those specified in references 3 and 4 of
appendi x A of this subpart.

(3) A copy of a conprehensive operation or instruction
manual providing a conplete and detail ed description of the
operational, maintenance, and calibration procedures
prescribed for field use of the candi date nethod and al
instrunments utilized as part of that nethod (under
8§53.9(a)).

(i) As a mininumthis manual shall include:

(A) Description of the method and associ at ed
i nst runent s.

(B) Explanation of all indicators, information
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di spl ays, and controls.

(© Conplete setup and installation instructions,
i ncludi ng any additional materials or supplies required.

(D) Details of all initial or startup checks or
acceptance tests and any auxiliary equi pnent required.

(E) Conpl ete operational instructions.

(F) Calibration procedures and descriptions of
required calibration equi pnent and standards.

(G Instructions for verification of correct or proper
operati on.

(H) Troubl e-shooting gui dance and suggested corrective
actions for abnormal operation.

(') Required or recommended routine, periodic, and
preventati ve nai ntenance and mai nt enance schedul es.

(J) Any calculations required to derive final
concentrati on neasurenents.

(K) Appropriate references to any applicabl e appendi x
of part 50 of this chapter; reference 6 of appendix A of
this subpart; and any other pertinent guidelines.

(ii) The manual shall al so include adequate warni ng of
potential safety hazards that may result from normal use
and/ or mal function of the nmethod and a description of

necessary safety precautions. (See 853.9(b).) However, the
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previous requirenent shall not be interpreted to constitute
or inply any warranty of safety of the nethod by EPA.  For
sanpl ers and automat ed net hods, the manual shall include a
cl ear description of all procedures pertaining to
installation, operation, preventive maintenance, and
t roubl eshooti ng and shall also include parts identification
di agrams. The manual may be used to satisfy the
requi renents of paragraphs (b)(1) and (2) of this section to
the extent that it includes information necessary to neet
t hose requirenents.

(4) A statenent that the candi date nethod has been
tested in accordance with the procedures described in
subparts B, C, D, E, and/or F of this part, as applicable.

(5) Descriptions of test facilities and test
configurations, test data, records, calculations, and test
results as specified in subparts B, C, D, E, and/or F of
this part, as applicable. Data nust be sufficiently
detailed to neet appropriate principles described in part B,
sections 3.3.1 (paragraph 1) and 3.5.1 and part C, section
4.6 of reference 2 of appendix A of this subpart; and in
paragraphs 1 through 3 of section 4.8 (Records) of reference
5 of appendix A of this subpart. Salient requirenents from

t hese references include the follow ng:
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(i) The applicant shall maintain and include records
of all relevant neasuring equi pnent, including the make,
type, and serial nunber or other identification, and nost
recent calibration with identification of the neasurenent
standard or standards used and their National Institute of
St andards and Technol ogy (NI ST) traceability. These records
shal | denonstrate the nmeasurenment capability of each item of
measuri ng equi pnent used for the application and include a
description and justification (if needed) of the measurenent
setup or configuration in which it was used for the tests.
The calibration results shall be recorded and identified in
sufficient detail so that the traceability of al
nmeasurenents can be determ ned and any neasurenent coul d be
reproduced under conditions close to the original
conditions, if necessary, to resolve any anonali es.

(ii) Test data shall be collected according to the
standards of good practice and by qualified personnel. Test
anonalies or irregularities shall be docunented and
expl ained or justified. The inpact and significance of the
deviation on test results and concl usions shall be
determ ned. Data collected shall correspond directly to the
specified test requirement and be | abel ed and identified

clearly so that results can be verified and eval uat ed
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against the test requirenent. Calculations or data
mani pul ati ons nust be explained in detail so that they can
be verified.

(6) A statenent that the nmethod, analyzer, or sanpler
tested in accordance with this part is representative of the
candi dat e net hod described in the application.

(c) For candi date automated net hods and candi date
manual nethods for PM, PM ., and PM,, s the application
shall al so contain the follow ng:

(1) A detailed description of the quality systemthat
will be utilized, if the candidate nethod is designated as a
reference or equivalent nethod, to ensure that all analyzers
or sanplers offered for sale under that designation wl]l
have essentially the sanme performance characteristics as the
anal yzer(s) or sanplers tested in accordance with this part.
In addition, the quality systemrequirenents for candi date
met hods for PM . and PM,., s must be described in sufficient
detail, based on the el enents described in section 4 of
reference 1 (Quality System Requirenents) of appendi x A of
this subpart. Further clarification is provided in the
foll ow ng sections of reference 2 of appendix A of this
subpart: part A (Managenent Systens), sections 2.2 (Quality

System and Description), 2.3 (Personnel Qualification and
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Training), 2.4 (Procurenent of Itens and Services), 2.5
(Docunents and Records), and 2.7 (Planning); part B
(Col l ection and Eval uation of Environmental Data), sections
3.1 (Planning and Scoping), 3.2 (Design of Data Coll ection
Qperations), and 3.5 (Assessnment and Verification of Data
Usability); and part C (Qperation of Environnental
Technol ogy), sections 4.1 (Pl anning), 4.2 (Design of
Systens), and 4.4 (Operation of Systens).

(2) A description of the durability characteristics of
such anal yzers or sanplers (see 853.9(c)). For nethods for
PM, . and PM, , s the warranty program nust ensure that the
required specifications (see Table A-1 to this subpart) wll
be nmet throughout the warranty period and that the applicant
accepts responsibility and liability for ensuring this
conformance or for resolving any nonconformties, including
all necessary conponents of the system regardless of the
original manufacturer. The warranty program nust be
described in sufficient detail to neet appropriate
provi sions of the ANSI/ASQC and | SO 9001 standards
(references 1 and 2 in appendix A of this subpart) for
controlling conformance and resol vi ng nonconf or mance,
particularly sections 4.12, 4.13, and 4.14 of reference 1 in

appendi x A of this subpart.
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(i) Section 4.12 in reference 1 of appendix A of this
subpart requires the manufacturer to establish and maintain
a system of procedures for identifying and maintaining the
identification of inspection and test status throughout al
phases of manufacturing to ensure that only instrunents that
have passed the required inspections and tests are rel eased
for sale.

(ii) Section 4.13 in reference 1 of appendix A of this
subpart requires docunented procedures for control of
nonconf orm ng product, including review and acceptabl e
alternatives for disposition; section 4.14 in reference 1 of
appendi x A of this subpart requires docunented procedures
for inplenenting corrective (4.14.2) and preventive (4.14.3)
action to elimnate the causes of actual or potential
nonconformties. In particular, section 4.14.3 requires
that potential causes of nonconformities be elimnated by
using informati on such as service reports and custoner
conplaints to elimnate potential causes of nonconformties.

(d) For candidate reference or equival ent nethods for
PM,; and Class Il or Class IIl equival ent nethods for
PM,., s, the applicant, if requested by EPA shall provide to
EPA for test purposes one sanpler or analyzer that is

representative of the sanpler or analyzer associated with
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t he candi date nethod. The sanpler or analyzer shall be
shi pped FOB destination to Director, National Exposure
Research Laboratory, Reference and Equi val ent Met hod Program
(MD-D205-03), U.S. Environnmental Protection Agency, 4930 Ad
Page Road, Durham North Carolina 27703, scheduled to arrive
concurrent with or within 30 days of the arrival of the
other application materials. This analyzer or sanpler may
be subjected to various tests that EPA deternmines to be
necessary or appropriate under 853.5(f), and such tests may
i ncl ude special tests not described in this part. [If the
i nstrument submtted under this paragraph nal functions,
becones inoperative, or fails to performas represented in
the application before the necessary EPA testing is
conpl eted, the applicant shall be afforded an opportunity to
repair or replace the device at no cost to EPA. Upon
conpl etion of EPA testing, the analyzer or sanpler subnmtted
under this paragraph shall be repacked by EPA for return
shi pment to the applicant, using the sanme packing materials
used for shipping the instrument to EPA unless alternative
packing is provided by the applicant. Arrangenents for, and
the cost of, return shipnent shall be the responsibility of
the applicant. EPA does not warrant or assune any liability

for the condition of the analyzer or sanpler upon return to
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t he applicant.
§53.5 Processing of applications.

After receiving an application for a reference or
equi val ent nethod determ nation, the Adm nistrator wll,
within 120 cal endar days after receipt of the application,
take one or nore of the foll ow ng actions:

(a) Send notice to the applicant, in accordance with
§53.8, that the candi date nmet hod has been determ ned to be a
ref erence or equival ent nethod.

(b) Send notice to the applicant that the application
has been rejected, including a statement of reasons for
rejection.

(c) Send notice to the applicant that additional
i nformati on nust be submitted before a determ nation can be
made and specify the additional information that is needed
(in such cases, the 120-day period shall comence upon
recei pt of the additional information).

(d) Send notice to the applicant that additional test
data nust be submtted and specify what tests are necessary
and how the tests shall be interpreted (in such cases, the
120-day period shall commence upon receipt of the additional
test data).

(e) Send notice to the applicant that the application
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has been found to be substantially deficient or inconplete
and cannot be processed until additional information is
subnmitted to conplete the application and specify the
general areas of substantial deficiency.

(f) Send notice to the applicant that additional tests
wi |l be conducted by the Adm nistrator, specifying the
nature of and reasons for the additional tests and the
estimated tine required (in such cases, the 120-day period
shall comrence 1 cal endar day after the additional tests
have been conpl eted).

x x x x %
§53.8 Designation of reference and equivalent methods.

(a) A candidate nethod determ ned by the Adm ni strator
to satisfy the applicable requirenents of this part shall be
designated as a reference nethod or equival ent nethod (as
appl i cabl e) by and upon publication of a notice of the
designation in the FEDERAL REGA STER

(b) Upon designation, a notice indicating that the
nmet hod has been designated as a reference nethod or an
equi val ent nmet hod shall be sent to the applicant.

(c) The Admnistrator will maintain a current |ist of
nmet hods desi gnated as reference or equival ent nethods in

accordance with this part and will send a copy of the |ist
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to any person or group upon request. A copy of the |ist
w Il be avail able for inspection or copying at EPA Regi onal
O fices and may be available via the Internet or other
sour ces.
§53.9 Conditions of designation.

Desi gnation of a candidate nethod as a reference nethod
or equival ent nethod shall be conditioned to the applicant's
conpliance with the following requirenents. Failure to
conply with any of the requirenents shall constitute a
ground for cancellation of the designation in accordance
w th 853.11.

(a) Any nethod offered for sale as a reference or
equi val ent met hod shall be acconpani ed by a copy of the
manual referred to in 853.4(b)(3) when delivered to any
ultimate purchaser, and an el ectronic copy of the manual
suitable for incorporating into user specific standard
operating procedure docunents shall be readily available to
any users.

(b) Any nethod offered for sale as a reference or
equi val ent nmet hod shall generate no unreasonabl e hazard to
operators or to the environnment during normal use or when
mal f uncti oni ng.

(c) Any analyzer, PM, sanpler, PM ; sanpler, or PM,, s
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sanpler offered for sale as part of a reference or
equi val ent nethod shall function within the limts of the
performance specifications referred to in 853.20(a),
853.30(a), 853.50, or 853.60, as applicable, for at least 1
year after delivery and acceptance when maintai ned and
operated in accordance with the manual referred to in
853. 4(b) (3).

(d) Any analyzer, PM, sanpler, PM ; sanpler, or PM,, s
sanpler offered for sale as a reference or equival ent nethod
shall bear a prom nent, permanently affixed |abel or sticker
i ndicating that the analyzer or sanpler has been desi gnated
by EPA as a reference nethod or as an equival ent nethod (as
applicable) in accordance with this part and di splaying any
desi gnated nethod identification nunber that nay be assigned
by EPA.

(e) |If an analyzer is offered for sale as a reference
or equival ent nethod and has one or nore sel ectabl e ranges,
the | abel or sticker required by paragraph (d) of this
section shall be placed in close proximty to the range
sel ector and shall indicate clearly which range or ranges
have been designated as parts of the reference or equival ent
met hod.

(f) An applicant who offers anal yzers, PM, sanplers,
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PM ¢ sanplers, or PM,., s sanplers for sale as reference or
equi val ent nmet hods shall nmintain an accurate and current
list of the nanmes and nmailing addresses of all ultimte
purchasers of such analyzers or sanplers. For a period of 7
years after publication of the reference or equival ent
met hod desi gnation applicable to such an anal yzer or
sanpler, the applicant shall notify all ultimte purchasers
of the analyzer or sanpler within 30 days if the designation
has been cancel ed in accordance with 853.11 or 853.16 or if
adj ust nent of the analyzer or sanpler is necessary under
8§53. 11(b).

(g) |If an applicant nodifies an anal yzer, PM,
sanpler, PM s sanpler, or PM,., s sanpler that has been
designated as a reference or equival ent nmethod, the
applicant shall not sell the nodified anal yzer or sanpler as
a reference or equival ent nmethod nor attach a |abel or
sticker to the nodified anal yzer or sanpler under paragraph
(d) or (e) of this section until the applicant has received
noti ce under 853.14(c) that the existing designation or a
new designation will apply to the nodified anal yzer or
sanpl er or has applied for and received notice under
8§53. 8(b) of a new reference or equival ent nethod

determ nation for the nodified anal yzer or sanpler.
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(h) An applicant who has offered PM, s or PMg., s
sanplers or analyzers for sale as part of a reference or
equi val ent nmethod may continue to do so only so long as the
facility in which the sanplers or anal yzers are manufactured
continues to be an | SO 9001-registered facility, as set
forth in subpart E of this part. 1In the event that the |ISO
9001 registration for the facility is wi thdrawn, suspended,
or otherw se becones inapplicable, either permanently or for
sone specified tine interval, such that the facility is no
| onger an |1 SO 9001-registered facility, the applicant shal
notify EPA within 30 days of the date the facility becones
ot her than an | SO 9001-registered facility, and upon such
notification, EPA shall issue a prelimnary finding and
notification of possible cancellation of the reference or
equi val ent nmet hod desi gnati on under 853. 11.

(i) An applicant who has offered PM, ; or PM,., &
sanplers or analyzers for sale as part of a reference or
equi val ent method may continue to do so only so |long as
updates of the Product Manufacturing Checklist set forth in
subpart E of this part are submtted annually. 1In the event
that an annual Checklist update is not received by EPA
within 12 nonths of the date of the |ast such submtted

Checkl i st or Checklist update, EPA shall notify the
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applicant within 30 days that the Checklist update has not
been received and shall, within 30 days fromthe issuance of
such notification, issue a prelimnary finding and
notification of possible cancellation of the reference or
equi val ent met hod desi gnati on under 853. 11.
ok k%

3. Table A-1 to subpart A of part 53 is revised to

read as foll ows:
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TABLE A-1 TO SUBPART A OF PART 53. SUMMARY OF APPLICABLE REQUIREMENTS FOR
REFERENCE AND EQUIVALENT METHODS FOR AIR MONITORING OF CRITERIA

POLLUTANTS.
Applicable Applicable subparts of part 53
part 50
Ref. or Manual or Appendix
Pollutant Equivalent Automated A B C D E F
SO, Reference Manual A
Manual v v
Equivalent
Automated v v v
co Reference | Automated C v v
Manual v v
Equivalent
Automated v v v
0, Reference | Automated D v 4
Manual v v
Equivalent
Automated v v v
NO, Reference | Automated F 4 v
Manual v v
Equivalent
Automated v v v
Pb Reference Manual G
Equivalent | Manual 4 4
PM,, Reference | Manual J 4 4
Manual v v v
Equivalent
Automated v v v
PM, Reference | Manual L v v
Equivalent
Class | Manual L v v v
Equivalent
Class Il Manual L' v v? v v'?
Equivalent
Class llI Automated L’ v v V' V'
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PM 10-2.5

Reference | Manual 0? v v
Equivalent

Class | Manual 0? v v
Equivalent

Class Il Manual 0? v v? 4 v'?
Equivalent

Class Il Automated L', o'? v v V' V'

' Some requirements may apply, based on the nature of each particular candidate method, as
determined by the Administrator.

2 Alternative Class Il requirements may be substituted.
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4. Paragraph (6) of appendix A to subpart A of part 53
Is revised to read as follows:

Appendix A to Subpart A [Amended]
x x x x %

(6) Quality Assurance Gui dance Docunent 2.12.
Monitoring PM, s in Amrbient Air Using Designated Reference or
Class | Equivalent Methods. U. S. EPA, National Exposure
Research Laboratory, Research Triangle Park, NC, Novenber
1998 or later edition. Currently available at

http://ww. epa. gov/ttn/antic/ pngai nf. htnl .

* * * * *

SUBPART C--[Amended]
5. Section 53.30 is revised to read as fol |l ows:
§53.30 General provisions.

(a) Determination of conparability. The test

procedures prescribed in this subpart shall be used to
determne if a candidate nethod is conparable to a reference
nmet hod when bot h met hods neasure pollutant concentrations in
anbient air. Mnor deviations in testing requirenments and
acceptance requirenents set forth in this subpart, in
connection with any docunented extenuating circunstances,
may be determ ned by the Adm nistrator to be acceptable, at

the discretion of the Adm nistrator.
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(b) Selection of test sites. (1) Each test site

shall be in an area which can be shown to have at | east
noder ate concentrations of various pollutants. Each site
shall be clearly identified and shall be justified as an
appropriate test site with suitable supporting evidence such
as a description of the surrounding area, characterization
of the sources and pollutants typical in the area, maps,
popul ati on density data, vehicular traffic data, em ssion

i nventories, pollutant nmeasurenments from previ ous years,
concurrent pollutant neasurenments, meteorol ogical data, and
ot her information useful in supporting the suitability of
the site for the conparison test or tests.

(2) If approval of one or nore proposed test sites is
desired prior to conducting the tests, a witten request for
approval of the test site or sites nust be submtted to the
address given in 853.4. The request should include
information identifying the type of candi date nmethod and one
or nore specific proposed test sites along with a
justification for each proposed specific site as described
in paragraph (b)(1) of this section. The EPA will evaluate
each proposed site and approve the site, disapprove the
site, or request nore infornmation about the site. Any such

pre-test approval of a test site by the EPA shall indicate
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only that the site neets the applicable test site
requirenents for the candidate nethod type; it shall not
i ndi cate, suggest, or inply that test data obtained at the
site will necessarily nmeet any of the applicable data
acceptance requirenments. The Adm nistrator may exercise
discretion in selecting a different site (or sites) for any

additional tests the Adm ni strator decides to conduct.

(c) Test atnosphere. Anbient air sanpled at an
appropriate test site or sites shall be used for these
tests. Sinultaneous concentration nmeasurenents shall be
made in each of the concentration ranges specified in tables
C1l, C3, or G4 of this subpart, as appropriate.

(d) Sanpling or sanple collection. Al test

concentration neasurenents or sanples shall be taken in such
a way that both the candi date nethod and the reference
met hod obtain air sanples that are alike or as nearly
i dentical as practical.

(e) Operation. Set-up and start-up of the test
anal yzer(s), test sanpler(s), and reference nethod anal yzers
or sanplers shall be in strict accordance with the
appl i cabl e operati on manual (s).

(f) Calibration. The reference nethod shall be

calibrated according to the appropriate appendi x to part 50
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of this chapter (if it is a manual nmethod) or according to
t he applicable operation manual (s) (if it is an autonmated
nmet hod). A candidate nethod (or portion thereof) shall be
calibrated according to the applicabl e operation nanual (s),
if such calibration is a part of the nethod.

(g) Submission of test data and other information.

Al'l recorder charts, calibration data, records, test
results, procedural descriptions and details, and other
docunent ati on obtained from (or pertinent to) these tests
shal |l be identified, dated, signed by the analyst perform ng
the test, and submtted. For candi date nethods for PM ; and
PM,..,s all submitted information nust neet the requirenments
of the ANSI/ASQC E4 Standard, sections 3.3.1, paragraphs 1
and 2 (reference 1 of appendix A of this subpart).

6. Section 53.31 is renoved and reserved.

7. Section 53.32 is revised to read as foll ows:

§53.32 Test procedures for methods for SO,, CO, O,, and NO,.

(a) Conparability. Conparability is shown for SO,

CO 0O,, and NO, net hods when the differences between:

(1) Measurenents nmade by a candi date manual nethod or
by a test anal yzer representative of a candi date aut omated
nmet hod, and;

(2) Measurenents nade sinultaneously by a reference
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met hod are | ess than or equal to the values for maxi num
di screpancy specified in table C1 of this subpart.

(b) Test measurenents. Al test nmeasurenents are to

be made at the same test site. |f necessary, the
concentration of pollutant in the sanpled anbient air may be
augnented with artificially generated pollutant to
facilitate neasurenents in the specified ranges, as

descri bed under paragraph (f)(4) of this section.

(c) Requirenents for neasurenents or sanples. All

test measurenents made or test sanples collected by neans of
a sanple mani fold as specified in paragraph (f)(4) of this
section shall be at a roomtenperature between 20° and 30°C,
and at a line voltage between 105 and 125 volts. Al

net hods shall be calibrated as specified in 853.30(f) prior
to initiation of the tests.

(d) Set-up and start-up. (1) Set-up and start-up of

the test analyzer, test sanpler(s), and reference nethod
shall be in strict accordance with the applicabl e operation
manual (s). |If the test anal yzer does not have an integral
strip chart or digital data recorder, connect the anal yzer
output to a suitable strip chart or digital data recorder
This recorder shall have a chart wdth of at |east 25

centineters, a response tinme of 1 second or |ess, a deadband
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of not nore than 0.25 percent of full scale, and capability
of either reading nmeasurenents at |east 5 percent bel ow zero
or offsetting the zero by at least 5 percent. Digital data
shall be recorded at appropriate tinme intervals such that
trend plots simlar to a strip chart recording may be
constructed with a simlar or suitable |evel of detail.

(2) Qher data acquisition conponents may be used
along with the chart recorder during the conduct of these
tests. Use of the chart recorder is intended only to
facilitate visual evaluation of data submtted.

(3) Allow adequate warmup or stabilization tinme as
indicated in the applicable operation manual (s) before
begi nning the tests.

(e) Range. (1) Except as provided in paragraph
(e)(2) of this section, each nethod shall be operated in the
range specified for the reference nmethod in the appropriate
appendi x to part 50 of this chapter (for manual reference
nmet hods), or specified in table B-1 of subpart B of this
part (for automated reference nethods).

(2) For a candidate nethod having nore than one
sel ect abl e range, one range nust be that specified in table
B-1 of subpart B of this part, and a test anal yzer

representative of the nethod nust pass the tests required by
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this subpart while operated on that range. The tests nay be
repeated for a broader range (i.e., one extending to higher
concentrations) than the one specified in table B-1 of
subpart B of this part, provided that the range does not
extend to concentrations nore than two tinmes the upper range
limt specified in table B-1 of subpart B of this part and
that the test anal yzer has passed the tests required by
subpart B of this part (if applicable) for the broader
range. |If the tests required by this subpart are conducted
or passed only for the range specified in table B-1 of
subpart B of this part, any equival ent nethod determ nation
with respect to the nmethod will be limted to that range.
If the tests are passed for both the specified range and a
broader range (or ranges), any such determ nation wl|
i nclude the broader range(s) as well as the specified range.
Appropriate test data shall be submtted for each range
sought to be included in such a determ nation.

(f) Operation of automated nethods. (1) Once the

test anal yzer has been set up and calibrated and tests

started, manual adjustment or normal periodi c mai ntenance,
as specified in the manual referred to in 853.4(b)(3), is
permtted only every 3 days. Automatic adjustnments which

the test analyzer perforns by itself are permtted at any
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time. The submitted records shall show clearly when manua
adj ust nents were nade and descri be the operations perforned.

(2) Al test neasurenents shall be nade with the sane
test anal yzer; use of nmultiple test analyzers is not
permtted. The test analyzer shall be operated continuously
during the entire series of test measurenents.

(3) If a test analyzer should nmal function during any
of these tests, the entire set of neasurenents shall be
repeated, and a detail ed explanation of the nmal function,
remedi al action taken, and whether recalibration was
necessary (along with all pertinent records and charts)
shal | be submtted.

(4) Anmbient air shall be sanpled froma conmon i ntake
and distribution mani fold designed to deliver honpbgenous air
sanples to both nethods. Precautions shall be taken in the
design and construction of this nmanifold to mnimze the
renoval of particulate matter and trace gases, and to insure
that identical sanples reach the two nethods. |f necessary,
the concentration of pollutant in the sanpled anmbient air
may be augnented with artificially generated poll utant.
However, at all tines the air sanple neasured by the
candi date and reference nethods under test shall consist of

not | ess than 80 percent anbient air by volune. Schenmatic
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drawi ngs, physical illustrations, descriptions, and conplete
details of the manifold system and the augnentation system
(if used) shall be submtted.

(g) Tests. (1) Conduct the first set of simultaneous
neasurenents with the candi date and reference nethods:

(i) Table C1 of this subpart specifies the type (1-
or 24-hour) and nunber of neasurenents to be made in each of
the three test concentration ranges.

(ii) The pollutant concentration nust fall within the
speci fied range as neasured by the reference nethod.

(iii) The neasurenents shall be made in the sequence
specified in table C2 of this subpart, except for the
1- hour SO, neasurenents, which are all in the high range

(2) For each pair of neasurenents, determne the
di fference (discrepancy) between the candi date nethod
nmeasur enent and reference nmethod nmeasurenment. A di screpancy
whi ch exceeds the discrepancy specified in table G1 of this
subpart constitutes a failure. Figure C1 of this subpart
contains a suggested format for reporting the test results.

(3) The results of the first set of measurenents shal
be interpreted as foll ows:

(1) Zero failures: The candi date nmethod passes the

test for conparability.
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(ii) Three or nore failures: The candi date nethod
fails the test for conparability.

(iii) One or two failures: Conduct a second set of
si mul t aneous neasurenents as specified in table CG1 of this
subpart. The results of the conmbined total of first-set and
second- set measurenents shall be interpreted as foll ows:

(A) One or two failures: The candi date nethod passes
the test for conparability.

(B) Three or nore failures: The candi date net hod
fails the test for conparability.

(iv) For SO, the 1-hour and 24-hour measurenents
shall be interpreted separately, and the candi date nethod
nmust pass the tests for both 1- and 24-hour neasurenents to
pass the test for conparability.

(4) A 1-hour neasurenent consists of the integral of
t he i nstantaneous concentration over a 60-m nute conti nuous
period divided by the tine period. Integration of the
i nst ant aneous concentration may be performed by any
appropriate neans such as chem cal, electronic, mechanical,
vi sual judgnment, or by calculating the nean of not |ess than
12 equal | y-spaced i nstantaneous readi ngs. Appropriate
al | owances or corrections shall be made in cases where

significant errors could occur due to characteristic |ag
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time or rise/fall time differences between the candi date and
reference nmethods. Details of the neans of integration and
any corrections shall be submtted.

(5) A 24-hour neasurenent consists of the integral of
t he i nstantaneous concentration over a 24-hour continuous
period divided by the tine period. This integration nay be
performed by any appropriate neans such as chem cal,
el ectroni c, nechanical, or by calculating the nmean of
twenty-four (24) sequential 1-hour neasurenents.

(6) For O, and CO no nore than six 1-hour
nmeasurenents shall be nade per day. For SO, no nore than
four 1-hour neasurenents or one 24-hour neasurenent shall be
made per day. One-hour neasurenents nmay be nade
concurrently with 24-hour neasurenents if appropriate.

(7) For applicable nethods, control or calibration
checks nmay be performed once per day w thout adjusting the
test analyzer or nethod. These checks nay be used as a
basis for a linear interpolation-type correction to be
applied to the measurenents to correct for drift. |If such a
correction is used, it shall be applied to all neasurenents
made with the nethod, and the correction procedure shal
beconme a part of the method.

8. Section 53.33 is revised to read as foll ows:
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853.33 Test procedure for methods for Pb.

(a) Conparability. Conparability is shown for Pb

met hods when the differences between:

(1) Measurenents nade by a candi date nethod, and

(2) Measurenents nade by the reference nethod on
si mul t aneously collected Pb sanples (or the sane sanple, if
applicable), are less than or equal to the value specified
intable C3 of this subpart.

(b) Test neasurenents. Test neasurenments may be made

at any nunber of test sites. Augnentation of poll utant
concentrations is not permtted, hence an appropriate test
site or sites nust be selected to provide Pb concentrations
in the specified range.

(c) Collocated sanplers. The anbient air intake

points of all the candidate and reference nethod coll ocated
sanpl ers shall be positioned at the sanme hei ght above the
ground | evel, and between 2 neters (1 neter for sanplers
with flowrates less than 200 liters per mnute (L/mn)) and
4 nmeters apart. The sanplers shall be oriented in a manner
that will mnimze spatial and wind directional effects on
sanpl e col |l ecti on.

(d) Sanple collection. Collect sinmultaneous 24-hour

sanples (filters) of Pb at the test site or sites with both
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the reference and candi date nethods until at |east 10 filter
pai rs have been obtained. A candidate nethod which enpl oys
a sanpler and sanple collection procedure that are identical
to the sanpler and sanple collection procedure specified in
the reference nethod, but uses a different anal ytical
procedure, nay be tested by anal yzi ng conmmon sanples. The
common sanpl es shall be collected according to the sanple
col l ection procedure specified by the reference nethod and
each shall be divided for respective analysis in accordance
with the anal ytical procedures of the candi date nethod and
t he reference nethod.

(e) Audit sanples. Three audit sanples nust be

obtained fromthe address given in 853.4(a). The audit
sanples are 3/4 x 8-inch glass fiber strips containing known
anmounts of Pb at the follow ng nomnal l|evels: 100

m crograns per strip (ug/strip); 300 ug/strip; 750

pg/strip. The true amount of Pb, in total ng/strip, wll

be provided with each audit sanple.

(f) Eilter analysis. (1) For both the reference

met hod sanpl es and the audit sanples, analyze each filter
extract three times in accordance with the reference nethod
anal ytical procedure. The analysis of replicates should not

be perforned sequentially, i.e., a single sanple should not
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be anal yzed three tines in sequence. Calculate the
I ndi cated Pb concentrations for the reference nethod sanpl es
in mcrogranms per cubic neter (ung/n¥) for each anal ysis of
each filter. Calculate the indicated total Pb anount for
the audit sanples in ug/strip for each anal ysis of each
strip. Label these test results as R, R Rco Ra Rs

.y Qa Qe Qo .- . . ., where R denotes results from
the reference nethod sanples; Q denotes results fromthe
audit sanples; 1, 2, 3 indicate the filter nunber, and A B,
Cindicate the first, second, and third anal ysis of each
filter, respectively.

(2) For the candi date nethod sanpl es, anal yze each
sanple filter or filter extract three times and cal cul ate,
In accordance with the candi date nethod, the indicated Pb
concentration in ug/n? for each analysis of each filter.
Label these test results as C, Cg Co . . ., wWhere C
denotes results fromthe candi date nethod. For candi date
met hods which provide a direct neasurenent of Pb
concentrations w thout a separable procedure, C,=Cz=C_q,
Coa=Cs=Cy, etcC.

(g) Average Pb concentration. For the reference

nmet hod, cal cul ate the average Pb concentration for each

filter by averaging the concentrations calculated fromthe
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t hree anal yses using equation 1 of this section:

Equation 1

i ave 3

where, i is the filter nunber.

(h) Accuracy. (1)(i) For the audit sanpl es,
cal cul ate the average Pb concentration for each strip by
averagi ng the concentrations calculated fromthe three

anal yses using equation 2 of this section:
Equation 2

o L Qut0utoy

i ave 3

where, i is audit sanple nunber.
(ii) Calculate the percent difference (D,) between the
i ndicated Pb concentration for each audit sanple and the

true Pb concentration (T,) using equation 3 of this section:

Equation 3
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(2) If any difference value (D,) exceeds *5 percent,
the accuracy of the reference nethod anal ytical procedure is
out-of-control. Corrective action nmust be taken to
determ ne the source of the error(s) (e.g., calibration
standard di screpanci es, extraction problens, etc.) and the
reference nmethod and audit sanple determ nations nust be
repeated according to paragraph (f) of this section, or the
entire test procedure (starting with paragraph (d) of this
section) must be repeated.

(i) Acceptable filter pairs. Disregard all filter

pairs for which the Pb concentration, as determned in

par agraph (g) of this section by the average of the three
reference nmethod determnations, falls outside the range of
0.5to 4.0 pg/nf. Al remaining filter pairs nmust be

subj ected to the tests for precision and conparability in
paragraphs (j) and (k) of this section. At least five
filter pairs nust be within the 0.5 to 4.0 ng/nf range for

the tests to be valid.

(j) Test for precision. (1) Calculate the precision

(P) of the analysis (in percent) for each filter and for
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each nethod, as the maxi mum m nus the m ni num di vi ded by the
average of the three concentration val ues, using equation 4

or equation 5 of this section:

Equation 4
_ i max B i min o
P, = - x 100%
i ave
or
Equation 5
_ i max B i min °
P, = - x 100%
i ave
where, i indicates the filter nunber.

(2) |If any reference nethod precision value (Py)
exceeds 15 percent, the precision of the reference nethod
anal ytical procedure is out-of-control. Corrective action
nmust be taken to determ ne the source(s) of inprecision, and
the reference nethod determ nati ons nust be repeated
according to paragraph (f) of this section, or the entire
test procedure (starting with paragraph (d) of this section)

nmust be repeat ed.
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(3) |If any candi date nethod precision value (Pgy)
exceeds 15 percent, the candidate nethod fails the precision
test.
(4) The candi date nmethod passes this test if al
precision values (i.e., all Py’s and all Py’'s) are |ess
t han 15 percent.

(k) Test for conparability. (1) For each filter or

anal ytical sanple pair, calculate all nine possible percent
differences (D) between the reference and candi dat e net hods,
using all nine possible conbinations of the three

determ nations (A B, and C) for each nethod using equation

6 of this section:

Equation 6
C.. - R.
D. = 3 ik v 100%
in Rik
where, i is the filter nunber, and n nunbers from1l to 9 for

t he ni ne possible difference conbinations for the three
determ nations for each nethod (j = A B, C, candidate; k =
A, B, C reference).

(2) If none of the percent differences (D) exceeds *20

percent, the candi date nethod passes the test for
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conmparability.

(3) If one or nore of the percent differences (D)
exceed +20 percent, the candidate nethod fails the test for
conparability.

(4) The candi date nmethod must pass both the precision
test (paragraph (j) of this section) and the conparability
test (paragraph (k) of this section) to qualify for
designati on as an equi val ent met hod.

9. Section 53.34 is revised to read as foll ows:

§53.34 Test procedure for methods for PM,, and Class I
methods for PM, ..

(a) Conparability. Conparability is shown for PM,

met hods and for Class | nmethods for PM ; when the
rel ati onshi p between:

(1) Measurenents nmade by a candi date net hod, and

(2) Measurenents nmade by a corresponding reference
nmet hod on sinul taneously coll ected sanples (or the sane
sanple, if applicable) at each of one or nore test sites (as
required) is such that the linear regression paraneters
(sl ope, intercept, and correlation coefficient) describing
the relationship neet the requirenents specified in table
C-4 of this subpart.

(b) Methods for PM, Test neasurenents nust be nmde,
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or derived fromparticul ate sanples collected, at not |ess
than two test sites, each of which nust be |ocated in a
geographi cal area characterized by anbient particul ate
matter that is significantly different in nature and
conposition fromthat at the other test site(s).
Augnent ation of pollutant concentrations is not permtted,
hence appropriate test sites nust be selected to provide the
m ni rum nunber of test PM, concentrations in the ranges
specified in table C-4 of this subpart. The tests at the
two sites nmay be conducted in different cal endar seasons, if
appropriate, to provide PM, concentrations in the specified
ranges.

(c) PM,_nethods enploying the sane sanpling procedure

as the reference nethod but a different analytical nethod.

Candi dat e nmet hods for PM, which enploy a sanpler and sanple
coll ection procedure that are identical to the sanpler and
sanpl e col |l ection procedure specified in the reference

nmet hod, but use a different analytical procedure, may be
tested by anal yzi ng comon sanples. The conmon sanpl es
shall be collected according to the sanple collection
procedure specified by the reference nmethod and shall be
anal yzed in accordance with the anal ytical procedures of

both the candi date net hod and the reference nethod.
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(d) Methods for PM ;. Augnentation of poll utant

concentrations is not permtted, hence appropriate test
sites nust be selected to provide the m ni num nunber of test
measurenent sets to neet the requirenents for PM g
concentrations in the ranges specified in table C4 of this
subpart. Only one test site is required, and the site need
only neet the PM 5 anbient concentration |evels required by
table C-4 of this subpart. A total of 10 valid neasurenent
sets is required.

(e) Collocated neasurenents. (1) Set up three

reference nmethod sanplers collocated with three candi date
nmet hod sanpl ers or anal yzers at each of the nunber of test
sites specified in table C4 of this subpart.

(2) The anmbient air intake points of all the candidate
and reference nethod col |l ocated sanpl ers or anal yzers shal
be positioned at the sanme hei ght above the ground |evel, and
between 2 nmeters (1 neter for sanplers or analyzers with
flowrates less than 200 L/min) and 4 nmeters apart. The
sanplers shall be oriented in a manner that will mnimze
spatial and wind directional effects on sanple collection.

(3) At each site, obtain as nmany sets of sinultaneous
PM, or PM, ; neasurenments as necessary (see table G4 of this

subpart), each set consisting of three reference nethod and
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t hree candi date net hod neasurenents, all obtained
si mul t aneousl y.

(4) Candidate PM, net hod nmeasurenents shall be
nom nal 24-hour (x1 hour) integrated neasurenents or shal
be averaged to obtain the nean concentration for a nom nal
24- hour period. PM ; neasurenents nay be either nom nal 24-
or 48-hour integrated neasurenents. Al collocated
nmeasurenents in a nmeasurenment set nust cover the sane
nom nal 24- or 48-hour tinme period.

(5) For samplers, retrieve the sanples pronptly after
sanpl e collection and anal yze each sanple according to the
reference net hod or candi date nethod, as appropriate, and
determ ne the PM, or PM,; concentration in ug/nf. |f the
condi ti ons of paragraph (c) of this section apply, collect
sanple sets only with the three reference nethod sanpl ers.
Qui dance for quality assurance procedures for PM ¢ net hods
is found in “Quality Assurance Docunent 2.12" (reference (2)
in appendix A to this subpart).

(f) Sequential sanplers. For sequential sanplers, the

sanpl er shall be configured for the maxi num nunber of
sequenti al sanples and shall be set for automatic coll ection
of all sanples sequentially such that the test sanples are

collected equally, to the extent possible, anong al

* * * DRAFT * * * DO NOT QUOTE OR CITE * * * December 7, 2005



274
avai |l abl e sequential channels or utilizing the ful
avai | abl e sequential capability.

(g) Calculation of reference nethod averages and

precisions. (1) For each of the measurenment sets, calculate

t he average PM, or PM ¢ concentration obtained with the

reference nmethod sanplers, using equation 7 of this section:

Equation 7

3
y R,
R, -

wher e:
R The concentrati on neasurenments fromthe reference
met hods;

The sanpl er nunber; and

The neasur enent set nunber.

!
j

(2) For each of the neasurenment sets, calculate the
precision of the reference nethod PM, or PM 5 neasurenents
as the standard deviation, Pg, using equation 8 of this

secti on:

Equation 8

1,3 .
1. = ( R..)
1 rJ 3 igl
2
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(3) For each neasurenent set, also calculate the
precision of the reference nethod PM, or PM 5 nmeasurenents
as the relative standard deviation, RPg, in percent, using

equation 9 of this section:

Equation 9
P..
RP.. = —2 x 100%
) R

3

(h) Acceptability of nmeasurenent sets. Each

nmeasurenent set is acceptable and valid only if the three
ref erence nmet hod nmeasurenents and the three candi date net hod
measurenments are obtained and are valid, R falls within the
accept abl e concentration range specified in table G4 of
this subpart, and either Py or RPy is within the
corresponding limt for reference nethod precision specified
in table G4 of this subpart. For each site, table C4 of
this subpart specifies the mni mum nunber of neasurenent
sets required having R above and bel ow specified
concentrations for 24- or 48-hour sanples. Additional

measur enent sets shall be obtai ned, as necessary, to provide

the m ni num nunber of acceptabl e neasurenent sets for each
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category and the m ninumtotal nunber of acceptable
nmeasurenent sets for each test site. |If nore than the
m ni mum nunber of neasurenent sets are collected that neet
the acceptability criteria, all such nmeasurenent sets shal
be used to denonstrate conparability.

(1) Candidate nethod average concentration

neasurenent. For each of the acceptabl e nmeasurenent sets,

cal cul ate the average PM, or PM s concentrati on neasurenents
obtained with the candi date nethod sanpl ers, using equation
10 of this section:

Equation 10

wher e:

C = The concentration neasurenents fromthe candi date
met hods;

The measurenent number in the set; and

The measur enent set nunber.

i
j

(j) Test for conparability. (1) For each site, plot

all of the average PM, or PM 5 neasurenents obtained with
the candi date nmethod () against the correspondi ng average
PM, or PM . neasurenents obtained with the reference nethod
(R). For each site, calculate and record the linear

regression slope and intercept, and the correl ation
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coefficient.
(2) To pass the test for conparability, the sl ope,

i ntercept, and correl ation coefficient cal cul ated under
paragraph (j)(1) of this section nust be within the limts
specified in table G4 of this subpart for all test sites.

10. Section 53.35 is added to read as foll ows:
§53.35 Test procedure for Class II and Class III methods
for PM, ;. and PM,,, ..

(a) Overview dass Il and Cass Ill candidate
equi val ent nmet hods shall be tested for conparability of PM 4
or PM,., s neasurenents to correspondi ng col |l ocated PM ¢ or
PM,., s reference nethod neasurenments at each of nultiple
field sites, as required. Conparability is shown for the
candi dat e nmet hod when si nmul t aneous col | ocat ed neasurenents
made by candi date and reference nethods neet the
conparability requirenents specified in this section 853.35
and in table G4 of this subpart at each of the required
test sites.

(b) Test sites and seasons. (1) Test sites.

Conparability testing is required at each of the applicable
test sites required by this paragraph (b). Each test site
must al so neet the general test site requirenments specified

in §53.30(b).

* * * DRAFT * * * DO NOT QUOTE OR CITE * * * December 7, 2005



278

(i) PMs, dass Il and Cass Ill candidate nethods.

Test sites should be chosen to provide representative

chem cal and neteorol ogi cal characteristics with respect to
nitrates, sulfates, organi c conpounds, and various |evels of
humdity, wind, and elevation. For Cass IlIl nethods, one
test site shall be selected in each of the foll ow ng general
| ocations. For Class Il nethods, two test sites, one
eastern site and one western site, shall be selected from
these locations. Test site A shall be in the Los Angel es
basin area in a location that is characterized by relatively
high PM, 5, nitrates, and sem -volatile organic pollutants.
Test site B shall be in a northeastern or md-Atlantic U S
city that is seasonally characterized by high sulfate
concentrations, high relative humdity, and wintertine
conditions. Test site Cshall be in a western U.S. city
such as Denver, Salt Lake City, or Al buquerque in a |location
that is in an area characterized by cold weat her, higher

el evation, wi nds, and dust.

(iit) PMy,s Cass Il and dass IIl candidate nethods.

Test sites shall be chosen to provide nodest to high |evels
of PM,., s representative of locations in proximty to urban
sources of PM,., s such as high-density traffic on paved

roads, industrial sources, and construction activities. For
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Class Il nmethods, one test site shall be selected in each
of the follow ng general |ocations. At |east one of the
test sites shall have characteristic wintertine tenperatures
of 0°C or lower. For Cass Il nethods, two test sites, one
eastern site and one western site, shall be selected from
these locations. Test site A shall be in the Los Angel es
basin or the California Central Valley area. Test site B
shall be in alarge U S city east of the M ssissippi River,
havi ng characteristically high humdity levels. Test site C
shall be in a western U.S. city characterized by a high
ratio of PMy,s to PM, with exposure to rural w ndbl own
dust, such as Las Vegas or Phoeni X.

(2) Test seasons. (i) For PM ¢ and PM,,s Class III

candi dat e net hods, test canpaigns are required in both
sunmer and wi nter seasons at test sites A and B. A test
canpaign is required only in the winter season at test site
C. (Atotal of 5 test canpaigns is required.) The sumrer
season shall be defined as the typically warnest 3 or 4
nmont hs of the year at the site; the winter season shall be
defined as the typically coolest 3 or 4 nonths of the year
at the site.

(i) For Class Il PM s and PM,. , s candi date net hods,

only one test canpaign is required at each site, at any tine
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of year (total of 2 test canpaigns).

(3) Test concentrations. The test sites should be

sel ected to provide anbient concentrations within the
concentration limts specified in table G4 of this subpart,
and also to provide a wi de range of test concentrations. A
narrow range of test concentrations may result in a | ow
concentration coefficient of variation statistic for the
test neasurenents, making the test for correlation
coefficient nore difficult to pass (see paragraph (h) of
this section, test for conparison correl ation).

(4) Pre-approval of test sites. The EPA recommends

that the applicant seek EPA approval of each proposed test
site prior to conducting test neasurenents at the site. To
do so, the applicant should submt a request for approval as
described in 853.30(b)(2).

(c) Collocated neasurenents. (1) For each test

canpai gn, three reference nethod sanplers and three

candi dat e net hod sanpl ers or analyzers shall be installed
and operated concurrently at each test site within each
requi red season (if applicable), as specified in paragraph
(b) of this section. Al reference nethod sanplers shall be
of single-filter design (not nmulti-filter, sequential sanple

design). Each candidate nethod shall be setup and operated
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in accordance with its associated nmanual referred to in
853.4(b)(3) and in accordance with applicabl e guidance in
“Qual ity Assurance Docunent 2.12" (reference (2) in appendi X
Ato this subpart). Al sanplers or analyzers shall be
pl aced so that they sanple or measure air representative of
the surrounding area (within one kiloneter) and are not
unduly affected by adjacent buildings, air handling
equi pnent, industrial operations, traffic, or other |ocal
i nfluences. The anbient air inlet points of all sanplers
and anal yzers shall be positioned at the sane hei ght above
the ground | evel and between 2 neters (1 neter for
instrunments having sanple inlet flowrates | ess than 200
L/'mn) and 4 neters apart.

(2) A mnimmof 23 valid and acceptabl e nmeasur enent
sets of PM,; or PM,., s 24-hour (nomi nal) concurrent
concentration neasurenents shall be obtained during each
test canpaign at each test site. To be considered
acceptable for the test, each neasurenent set shall consi st
of at least two valid reference nethod neasurenents and at
| east two valid candi date net hod neasurenents, and the PM .
or PM,., s measured concentration, as determ ned by the
average of the reference nethod neasurenents, nust fal

wi thin the acceptabl e concentration range specified in table
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C-4 of this subpart. Each neasurenent set shall include al
val i d nmeasurenments obtained. For each neasurenent set
containing fewer than three reference nethod neasurenents or
fewer than three candi date net hod nmeasurenents, an
expl anati on and appropriate justification shall be provided
to account for the m ssing neasurenent or neasurenents.

(3) Mre than 23 valid nmeasurenent sets may be
obtained during a particular test canpaign to provide a nore
advant ageous range of concentrations, nore representative
conditions, additional higher or |ower neasurenents, or to
ot herwi se i nprove the conparison of the nethods. Al valid
data sets obtained during each test canpaign shall be
submtted and shall be included in the analysis of the data.

(4) The integrated-sanple reference nethod
nmeasurenents shall be of at |east 22 hours and not nore than
25 hours duration. Each reference nethod sanple shall be
retrieved pronptly after sanple collection and anal yzed
according to the reference nethod to determ ne the PM ¢ or
PM,., s measured concentration in ug/nf. Quidance and
qgqual ity assurance procedures applicable to PM, ;s or PM,., 5
reference nmethods are found in “Quality Assurance Docunent
2.12" (reference (2) in appendix Ato this subpart).

(5) Candidate nmethod neasurenents shall be tinmed or
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processed and averaged as appropriate to determ ne an
equi val ent nean concentration representative of the sane
time period as that of the concurrent integrated-sanple
ref erence met hod nmeasurenments, such that all measurements in
a nmeasurenment set shall be representative of the sane tine
period. In addition, hourly average concentration
measurenents shall be obtained fromeach of the Cass |11
candi dat e net hod anal yzers for each valid nmeasurenent set
and submtted as part of the application records.

(6) In the followi ng tests, all measurenent sets
obtained at a particular test site, fromboth seasona
canpaigns if applicable, shall be conbined and included in
the test data analysis for the site. Data obtained at
different test sites shall be anal yzed separately. Al
measur enents shoul d be reported as normally obtained, and no
nmeasur enent val ues shoul d be rounded or truncated prior to
data analysis. |In particular, no negative neasurenent
value, if otherw se apparently valid, should be nodified,
adj usted, replaced, or elimnated nerely because its val ue
is negative. Calculated nmean concentrations or cal cul ated
i ntermedi ate quantities should retain at |east one order-of-
magni tude greater resolution than the input values. All

neasur enent data and cal cul ati ons shall be recorded and
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submitted in accordance with 853.30(g), including hourly
test neasurenents obtained fromC ass |Ill candi date net hods.

(d) Calculation of mean concentrations. (1) Reference

met hod outlier test. For each of the nmeasurenment sets for

each test site, check each reference nethod neasurenment to
see if it mght be an anonal ous value (outlier) as follows,
where R ; is the neasurenent of reference nethod sanpler

on test day j. In the event that one of the reference

met hod neasurenents is mssing or invalid due to a specific,
positively-identified physical cause (e.g., sanpler

mal function, operator error, accidental damage to the
filter, etc.; see paragraph (c)(2) of this section), then
substitute zero for the m ssing neasurenment, for the

pur poses of this outlier test only.

(i) Calculate the quantities 2 x R ;/(R; + R,;) and 2
x Ri/(R,; + R;). If both quantities fall outside of the
interval, (0.93, 1.07), then R ; is an outlier.

(ii) Calculate the quantities 2 x R;/(R,; + R,;) and 2
X R/ (Ry,; + Ry;). If both quantities fall outside of the
interval, (0.93, 1.07), then R,; is an outlier.

(iii) Calculate the quantities 2 x R;/(R; + R, ;) and
2 x Rgi/(R; +R;). |If both quantities fall outside of the

interval, (0.93, 1.07), then R;; is an outlier.
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(tv) If this test indicates that one of the reference
nmet hod neasurenents in the nmeasurenent set is an outlier
the outlier nmeasurenent shall be elimnated fromthe
measurenent set, and the other two nmeasurenents considered
valid. |If the test indicates that nore than one reference
met hod neasurenent in the measurement set is an outlier, the
entire nmeasurenent set (both reference and candi date net hod
nmeasur enents) shall be excluded fromfurther data anal ysis
for the tests of this section.

(2) For each of the nmeasurenent sets for each test
site, calculate the nean concentration for the reference

nmet hod neasurenents, using equation 11 of this section:

Equation 11
— 1"
Rj ) E i§1 Ri’j
wher e:
R = The nean concentration neasured by the reference
met hod for the measurenent set;
R ; = The neasurenent of reference nethod sanpler i on test
day j; and
n = The nunber of valid reference nmethod nmeasurenents in

t he nmeasurenment set (normally 3).
(3) Any neasurenent set for which R does not fall in
the acceptabl e concentration range specified in table C 4 of

this subpart is not valid, and the entire neasurenent set
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(both reference and candi date net hod nmeasurenents) nust be
elimnated fromfurther data anal ysis.

(4) For each of the valid neasurenent sets at each
test site, calculate the mean concentration for the
candi dat e net hod neasurenents, using equation 12 of this
section. (The outlier test in paragraph (d)(1) of this
section shall not be applied to the candi date mnet hod

nmeasur enents.)

Equation 12
— 1 ™
C. = — C. .
i m o i
wher e:
G = The nean concentration neasured by the candidate
net hod for the measurenent set;
G, = The neasurenent of candidate nethod anal yzer i on
test day j; and
m = The nunber of valid candi date nethod neasurenents in

t he neasurenent set (normally 3).

(e) Test for reference nethod precision. (1) For

each of the neasurenent sets for each site, calculate an
estimate for the relative precision of the reference nethod
measurenments, RP,, using equation 13 of this section

Equation 13
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n 2 1 n

2
ERi,j - _(ERi,j)
i=1 n -1

1 x 100%
J R, n-1

(2) For each site, calculate an estimate of reference
nmet hod rel ative precision for the site, RP, using the root

nean square cal cul ation of equation 14 of this section:

Equati on 14

J
> (RP, )

RP: l
J 4

where, J is the total nunber of valid neasurenent sets for
the site.

(3) Verify that the estimate for reference nethod
relative precision for the site, RP, is not greater than the
val ue specified for reference nethod precision in table G4
of this subpart. A reference nethod relative precision
greater than the value specified in table G4 of this
subpart indicates that quality control for the reference
met hod i s i nadequate, and corrective measures nust be
i npl enent ed before proceeding with the test.

(f) Test for candidate nmethod precision. (1) For

each of the measurenent sets, for each site, calculate an
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estimate for the relative precision of the candi date nethod

measurenments, CP,, using equation 15 of this section

Equati on 15
m 2 1 m
1 x Ci,j - 5('2 Ci, j)2
cp, = — |t i=1 x 100%
J C, m- 1

(2) For each site, calculate an estimate of candi date
met hod rel ative precision for the site, CP, using the root

nean square cal cul ation of equation 16 of this section:

Equati on 16

’ 2
x (CP;)

cp - |1
75

where, J is the total nunber of valid neasurenent sets for
the site.

(3) To pass the test for precision, the nmean candi date
met hod rel ative precision at each site nmust not be greater
than the value for candi date method precision specified in
table C-4 of this subpart.

(g) Test for additive and nultiplicative bias

(conparative slope and intercept). (1) For each test site,
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cal cul ate the nean concentration nmeasured by the reference
met hod, R, using equation 17 of this section:

Equation 17

1~
S~ «R
J A

E:
(2) For each test site, calculate the mean

concentration neasured by the candi date nethod, T, using

equation 18 of this section:

Equati on 18

I
JA

C =
(3) For each test site, calculate the |linear
regression slope and intercept of the nean candi date net hod
measurenments (C) against the nean reference nethod
measurenments (R), using equations 19 and 20 of this section,
respectively:

Equation 19

r &-B(C-0)

Jj=1

Slope =

.

> R-R)
=1
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Equati on 20

Intercept = C - slope x R

(4) To pass this test, at each test site:

(i) The slope nmust be in the interval specified for
regression slope in table G4 of this subpart; and

(it) The intercept nust be in the interval specified
for regression intercept in table C4 of this subpart.

(iiti) The slope and intercept limts are illustrated
in figures G2 and C3 of this subpart.

(h) Tests for conparison correlation. (1) For each

test site, calculate the (Pearson) correlation coefficient,
r (not the coefficient of determination, r?, using equation

21 of this section:

Equati on 21

(2) For each test site, calculate the concentration
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coefficient of variation, CCV, using equation 22 of this
section:

Equati on 22

(3) To pass the test, the correlation coefficient, r,
for each test site nmust not be |ess than the val ues, for
vari ous val ues of CCV, specified for correlation in table
C-4 of this subpart. These Iimts are illustrated in figure

C-4 of this subpart.
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Tabl es C 1,

to read as foll ows:

C 2,

292

and C-4 to subpart C are revised

TaBLE C-1 170 SuBPART C oF PART 53 —TEST CONCENTRATION RANGES, NUMBER OF

MEASUREMENTS REQUIRED, AND MAXIMUM DISCREPANCY SPECIFICATION

Simultaneous measurements

Maximum

required discrepancy
Pollutant Concentration range, specification,
parts per million 1-hr 24-hr parts per million
First Second First Second
set set set set
Ozone . . .. Low 0.06 to 0.10 5 6 (....[...... 0.02
Med 0.15 to 0.25 5 6 |....|...... .03
High 0.35 to 0.45 4 6| ....|...... .04
Total .......... 14 = Z I I
Carbon
monoxide Low 7to 11 ..... 5 6....]...... 1.5
Med 20 to 30 5 6| ....|...... 2.0
High 35to 45 . ... 4 6| ....|...... 3.0
Total .......... 14 18 | oo v o | e oo e
Sulfur
dioxide .... [ Low 0.02to 005 . | .... | ...... 3 3 0.02
Med 0.10 to 0.15 P 2 3 .03
High 0.30 to 0.50 7 8 2 2 .04
Total .......... 7 8 7 8| ... . . .
Nitrogen
dioxide .... [ Low 0.02to0.08 . | .... | ...... 3 3 0.02
Med 0.10t0 0.20 . | .... | ...... 2 3 .03
High 0.25t00.35 . | .... | ...... 2 2 .03
Total .......... | ... | .«c.... 7 8| ... ...
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TABLE C-2 TO SUBPART C OF PART 53 —SEQUENCE OF TEST MEASUREMENTS

Concentration Range
Measurement
First Set Second Set
T . Low . .............. Medium . ... ... ... ...
2 e High ... ... ........ High ... ... .........
P Medium . ... ... ... ... Low . ..............
4 High . ... ........... High .. .............
5 ... Low . ......... ... ... Medium . ... ... ......
6 .. Medium .. .......... Low . ..............
2 Low . .............. Medium . .. ... ... ....
8 . Medium . . ... ........ Low ...............
9 e High ... ............ High . ... ... ........
10 .. Medium . . ........... Low . ..............
1 High .. ... .......... Medium . . ... ... ... ..
12 e Low . .............. High .. .............
13 e Medium . ... ... ... ... Medium . ... ... ... ...
14 . Low . ........... ... High . ..............
15 e e e Low . ..............
L Medium . ... ... ... ...
17 e Low . ..............
18 e High . ... ...........

TaBLE C-3 10 SuBPART C OoF PART 53 —TEST SPECIFICATIONS FOR PB METHODS

Concentration range, hg/m® . ... ... ... ... ... 0.5-4.0
Minimum number of 24-hr measurements . .............. 5
Maximum analytical precision, percent . ................ 15
Maximum analytical accuracy, percent . ............... +5
Maximum difference, percent of reference method .. ... ... +20
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TABLE C-4 TO SUBPART C—TEST SPECIFICATIONS FOR PM o, PM, 5 AND PM 55
CANDIDATE EQUIVALENT METHODS

Specification

PM o

PM, 5

PMyo2s

Class|

Classl|

Classlll

Class|I

Class|lI

Acceptable concentration
range (R), ng/m?

15- 300

3-200

3-200

3-200

3-200

3-200

Minimum number of test

Minimum number of
candidate method samplers
or analyzers per site

31

31

31

31

Number of reference
method samplers per site .

31

31

31

31

Minimum number of
acceptable sample sets per
site for PM,, methods:

R < 60pug/m?®
R > 60 ug/m?

10

Minimum number of
acceptable sample sets per
sitefor PM, and PM,,
candidate equivalent
methods:

R; < 30 ug/m?® for
24-hror Ry < 20
pg/mé for 48-hr
samples ..........

R, > 30 ug/m?® for
24-hror R; > 20
ug/mé for 48-hr
samples ..........

Total, each site .. ..

10

10

23

23

23

46 (23 for
single season
site)

23

23

23

46 (23 for
single season
site)
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PM,, PM_s PMyo25
Specification
Class| Classll Class|lI ClasslI Class Il
Precision of replicate
reference method
measurements, Py, or RPg,
respectively; RP for Class
Ilor Il PM, or PM,g, 5,
maximum . ............ 5ug/m?® |2 ug/m® or 10%? 10% 10%* 10%*
or 7% 5%
Precision of PM, ; or
PM ;.5 candidate method,
CP,eachste........... 10%* 15%° 15%* 15%*
Slope of regression
relationship............ 1+0.1 1+0.05 1+0.10 1+0.10 1+0.10 1+0.12
Intercept of regresson
relationship, pg/m® ... ... 0+5 0+1 Between: Between: Between: Between:
13.55-(15.05 | 15.05-(17.32 | 59.93-(70.50 | 70.50-(82.93
x slope), but | x slope); and | x slope), but | x slope); and
not lessthan | 15.05-(13.20 | not lessthan | 70.50-(61.16
-1.5; and x dlope) -7.0; and x dlope)
16.56-(15.05 81.08-(70.50
x slope), but x slope), but
not more than not more than
+1.5 +7.0
Correlation of reference >093 ....... for CCV<0.4;
method and cendidate >0.85+0.2xCCV .. for 0.4<CCV<0.5;
method measurements . . . >0.97 >0.97 >0.95....... for CCV>0.5

'Some missing daily measurement values may be permitted; see test procedure.
Calculated as the root mean square over all measurement sets.
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foll ows:
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Figure C-1 to subpart Cis revised to read as

Figure C-1 to Subpart C of Part 53—Suggested Format for Reporting Test

Candidate Method

Results for Methods for SO,, CO, O,, NO,

Reference Method

Applicant

O First Set O Second Set O Type [ 1 Hour

[ 24 Hour

Concentration
Range

Date

Time

Concentration, ppm

Candidate

Reference

Difference

Table C-
1 Spec.

Pass
or Fail

Low

— ppm
to ppm

||l BN

Medium

—_ ppm
to ppm

=N

ol bW DN

High
_____ ppm
to ppm

—_

[oo2N N >N IS, N I N NGV JN BN\

Total
Failures:
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13. Figures G2, C3, and G4 are added to subpart C
to read as foll ows:

FIGURE C-2 TO SUBPART C OF PART 53—ILLUSTRATION OF THE SLOPE AND INTERCEPT
LiMITsFOR CLASS || AND CLASS [1] PM, ; CANDIDATE EQUIVALENT METHODS.

Acceptance Linitsfor Sope and Intercept for
M5 Methods

% Qass |
¥

g ; \ﬁ
T4

08 09 1 1.1 12
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FIGURE C-3 10 SUBPART C OF PART 53—|LLUSTRATION OF THE SLOPE AND INTERCEPT
LiMITSFOR CLASS I AND cLASS [T PM,,, s CANDIDATE EQUIVALENT METHODS.

Acceptance Limits for Slope and Intercept for
PM10-2.5 Methods

20
15 \K
10 \
5

[ ooy

Class |l

-5 \
-10 ]
Qlass

15 \
-0 \\.
_25 T

n.a 0.85 0.8 0.45 1 1.0% 1.1 1.145 1.2
Slope

Intercept, ug/m3

* * * DRAFT * * * DO NOT QUOTE OR CITE * * * December 7, 2005



299

FIGURE C-4 10 SUBPART C OF PART 53—ILLUSTRATION OF THE MINIMUM LIMITS FOR
CORRELATION COEFFICIENT FOR PM, s AND PM,,5 CLASS | AND |1l METHODS.

MininumLinits for Correlation Coefficient

1} 2]

a7

05

055

Comelstion cosficient, r

0
] o102 03 04 03 06 07 08 03 1

Caoncertration corvel dion coeficiert, COW
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14. Reference (2) in appendix Ais added to subpart C
to read as follows:

Appendix A to Subpart C - References
x x x x %

(2) Quality Assurance Cui dance Docunent 2.12.
Monitoring PM, s in Arbient Air Using Designated Reference or
Class | Equivalent Methods. U. S. EPA, National Exposure
Research Laboratory, Research Triangle Park, NC, Novenber
1998 or later edition. Currently avail able at

http://ww. epa. gov/ttn/antic/ pngai nf. htnl .

* * * * *

Subpart E--Procedures for Testing Physical (Design) and
Performance Characteristics of Reference Methods and Class I
and Class II Equivalent Methods for PM, ;or PM,,_, 5

15. The heading for subpart E is revised as set out
above.

16. Section 53.50 is revised to read as foll ows:
§53.50 General provisions.

(a) A candidate nethod for PM s or PM,., s described in
an application for a reference or equival ent nethod
determ nation subm tted under 853.4 shall be determ ned by

the EPA to be a reference nethod or a dass |, IIl, or |1
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equi val ent nmethod on the basis of the definitions for such
met hods given in 853.1. This subpart sets forth the
specific tests that nmust be carried out and the test
results, evidence, docunentation, and other materials that
nmust be provided to EPA to denonstrate that a PM s or PM,., s
sanpl er associated with a candi date reference nethod or
Class | or Cass Il equivalent nethod neets all design and
performance specifications set forth in appendix L or O
respectively, of part 50 of this chapter as well as
additional requirenents specified in this subpart E. Sone
or all of these tests may al so be applicable to a candidate
Class Il equival ent nethod or analyzer, as nmay be
det ermi ned under 853. 3(b)(3).

(b) PM . methods. (1) Reference nethod. A sanpler

associated with a candi date reference nethod for PM . shal
be subject to the provisions, specifications, and test
procedures prescribed in 8853.51 through 53.58.

(2) dass | method. A sanpler associated with a

candi date C ass | equivalent nmethod for PM s shall be
subj ect to the provisions, specifications, and test
procedures prescribed in all sections of this subpart.

(3) dass Il nethod. A sanpler associated with a

candidate Cass Il equivalent nethod for PM ; shall be
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subject to the provisions, specifications, and test
procedures prescribed in all applicable sections of this
subpart, as specified in subpart F of this part or as
specified in 853.3(a)(3).

(c) PM,.,s nmethods. (1) Reference nethod. A sanpler

associated with a reference nethod for PM,., s, as specified
in appendix Oto part 50 of this chapter, shall be subject
to the requirenments in this paragraph (c)(1).

(i) The PM . sanpler of the PM,, s sanpler pair shal
be verified to be either currently designated under this
part 53 as a reference nethod for PM, ., or shown to neet al
requi renents for designation as a reference nethod for PM s,
in accordance with this part 53.

(ii) The PM,, sanpler of the PM,, s sanpler pair shall
be verified to be of |ike nmanufacturer, design,
configuration, and fabrication to the PM 5 sanpler of the
PM,., s sanpl er pair, except for replacenment of the particle
size separator specified in section 7.3.4 of appendix L to
part 50 of this chapter with the downtube extension as
specified in Figure O 1 of appendix Oto part 50 of this
chapter.

(ti1) For samplers that neet the provisions of

par agraphs (c)(1)(i) and (ii) of this section, the candidate
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PM,., s reference nethod may be determ ned to be a reference
met hod wi t hout further testing.

(2) dass | nethod. A sanpler associated with a C ass

| candi date equi val ent nmethod for PM,.,s shall neet the
requirenents in this paragraph (c)(2).

(1) The PM, s sanpler of the PM,., s sanpler pair shal
be verified to be either currently designated under this
part 53 as a reference nmethod or Cass | equival ent method
for PM,;, or shown to neet all requirenents for designation
as a reference method or Cass | equivalent nethod for PM .,
in accordance with this part 53.

(ii) The PM,y sanpler of the PM,.,s sanpler pair shall
be verified to be of simlar design to the PM,., s sanpler and
to neet all requirenments for designation as a reference
met hod or Class | equival ent nethod for PM, 5, in accordance
with this part 53, except for replacenent of the particle
Si ze separator specified in section 7.3.4 of appendix L to
part 50 of this chapter with the downtube extension as
specified in Figure O1 of appendix Oto part 50 of this
chapter.

(iti1) For samplers that neet the provisions of
paragraphs (c)(2)(i) and (ii) of this section, the candi date

PM,., s nethod nay be determined to be a Class | equival ent

* * * DRAFT * * * DO NOT QUOTE OR CITE * * * December 7, 2005



304
met hod wi t hout further testing.

(3) dass Il nethod. A sanpler associated with a

Class Il candi date equival ent nmethod for PM,,s shall be
subject to the applicable requirenents of this subpart E, as
described in 853.3(a)(5).

(d) The provisions of 853.51 pertain to test results
and docunentation required to denonstrate conpliance of a
candi date net hod sanpler with the design specifications set
forth in 40 CFR part 50, appendix L or O as applicable.
The test procedures prescribed in 8853.52 through 53.59
pertain to performance tests required to denonstrate
conpliance of a candi date nmethod sanpler with the
performance specifications set forth in 40 CFR part 50,
appendix L or O as applicable, as well as additional
requi renents specified in this subpart E. These |atter test
procedures shall be used to test the performance of
candi dat e sanpl ers agai nst the performance specifications
and requirenments specified in each procedure and summari zed
in table E-1 of this subpart.

(e) Test procedures prescribed in 853.59 do not apply
to candi date reference nethod sanplers. These procedures
apply primarily to candidate Cass | or Class Il equival ent

nmet hod sanplers for PM, 5 or PM,, s that have a sanple air
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flow path configuration upstream of the sanple filter that
I's nodified fromthat specified for the reference nethod
sanpler, as set forth in 40 CFR part 50, appendix L, Figures
L-1 to L-29 or 40 CFR part 50 appendix O Figure O1, if
applicable, such as m ght be necessary to provide for
sequential sanple capability. The additional tests
determ ne the adequacy of aerosol transport through any
al tered conponents or supplenental devices that are used in
a candi date sanpler upstreamof the filter. In addition to
the other test procedures in this subpart, these test
procedures shall be used to further test the perfornmance of
such an equi val ent net hod sanpl er agai nst the perfornmance
specifications given in the procedure and sunmarized in
table E-1 of this subpart.

(f) A 10-day operational field test of neasurenent
precision is required under 853.58 for both reference and
Class | equival ent nmethod sanplers for PM,.. This test
requires coll ocated operation of 3 candi date nmethod sanplers
at a field test site. For candi date equival ent nethod
sanplers, this test may be conbi ned and carried out
concurrently with the test for conparability to the
reference nmet hod specified under 853.34, which requires

col | ocat ed operation of three reference nethod sanplers and
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t hree candi dat e equi val ent net hod sanpl ers.

(g Al tests and collection of test data shall be
performed in accordance with the requirenents of reference
1, section 4.10.5 (1SO 9001) and reference 2, part B,
section 3.3.1, paragraphs 1 and 2 and Part C, section 4.6
(ANSI / ASQC E4) in appendix A of this subpart. Al test data
and ot her docunentation obtained specifically from or
pertinent to these tests shall be identified, dated, signed
by the anal yst performng the test, and submtted to EPA in
accordance with subpart A of this part.

17. Section 53.51 is revised to read as foll ows:
§53.51 Demonstration of compliance with design
specifications and manufacturing and test requirements.

(a) Overview. (1) The subsequent paragraphs of this
section specify certain docunentation that nust be submtted
and tests that are required to denonstrate that sanplers
associated with a designated reference or equival ent nethod
for PM s or PM,., s are properly manufactured to neet al
appl i cabl e desi gn and performance specifications and have
been properly tested according to all applicable test
requi renents for such designation. Docunentation is
required to show that instrunments and conponents of a PM ;

or PMy., s sanpler are manufactured in an | SO 9001-regi stered
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facility under a quality systemthat neets | SO 9001
requi rements for manufacturing quality control and testing.

(2) In addition, specific tests are required by
paragraph (d) of this section to verify that critical
features of reference nethod sanplers — the particle size
separator and the surface finish of surfaces specified to be
anodi zed — neet the specifications of 40 CFR part 50,
appendi x L or appendix O as applicable. A checklist is
required to provide certification by an SO certified
auditor that all perfornmance and other required tests have
been properly and appropriately conducted, based on a
reasonabl e and appropriate sanple of the actual operations
or their docunented records. Follow ng designation of the
nmet hod, anot her checklist is required initially to provide
an SO certified auditor's certification that the sanpler
manuf act uri ng process is being inplenmented under an adequate
and appropriate quality system

(3) For the purposes of this section, the definitions
of 1SO 9001-registered facility and |1 SO certified auditor
are found in 853.1. An exception to the reliance by EPA on
| SO-certified auditors is the requirenent for the subm ssion
of the operation or instruction manual associated with the

candi date nethod to EPA as part of the application. This
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manual is required under 853.4(b)(3). The EPA has
determ ned that acceptable technical judgnent for review of
this manual nmay not be assured by I1SOcertified auditors,
and approval of this manual will therefore be perforned by
EPA.

(b) 1SOreqgistration of manufacturing facility. The

applicant nust submt docunentation verifying that the
sanplers identified and sold as part of a designated PM 5 or
PM,., s reference or equivalent nmethod will be manufactured in
an | SO 9001-registered facility and that the manufacturing
facility is maintained in conpliance with all applicable ISO
9001 requirenents (reference 1 in appendix A of this
subpart). The docunentation shall indicate the date of the
original 1SO 9001 registration for the facility and shal

i nclude a copy of the nobst recent certification of continued
| SO 9001 facility registration. |[|f the manufacturer does
not wish to initiate or conplete I SO 9001 regi stration for
the manufacturing facility, docunentation nust be included
in the application to EPA describing an alternative nethod
to denonstrate that the facility neets the same genera
requirenents as required for registration to 1 SO-9001. 1In
this case, the applicant nmust provide docunentation in the

application to denonstrate, by required 1SOcertified
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auditor's inspections, that a quality systemis in place
whi ch is adequate to docunent and nonitor that the sanpler
syst em conmponents and final assenbled sanplers all conform
to the design, perfornmance and ot her requirenents specified
in this part and in 40 CFR part 50, appendi x L.

(c) Sanpler manufacturing quality control. The

manuf acturer nust ensure that all conponents used in the
manuf acture of PM s or PM,.,s sanplers to be sold as part of
a reference or equivalent nethod and that are specified by
design in 40 CFR part 50, appendix L or O (as applicable),
are fabricated or manufactured exactly as specified. |If the
manuf acturer's quality records show that its quality contro
(QC) and quality assurance (QA) system of standard process
control inspections (of a set nunber and frequency of
testing that is |less than 100 percent) conplies with the
applicable QA provisions of section 4 of reference 4 in
appendi x A of this subpart and prevents nonconfornmances, 100
percent testing shall not be required until that concl usion
i s disproved by customer return or other independent

manuf acturer or custonmer test records. |[If problens are
uncovered, inspection to verify conformance to the draw ngs,
specifications, and tol erances shall be perforned. Refer

al so to paragraph (e) of this section-final assenbly and
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I nspection requirenents.

(d) Specific tests and supporting docunentation

required to verify confornance to critical conponent

specifications. (1) Verification of PM o (WNS) inpactor

jet dianeter. For sanplers utilizing the WNS i npactor
particle size separator specified in paragraphs 7.3.4.1,
7.3.4.2, and 7.3.4.3 of appendix L to part 50 of this
chapter, the dianeter of the jet of each inpactor

manuf actured for a PM, s or PM,., s sanpl er under the inpactor
design specifications set forth in 40 CFR part 50, appendi x
L, shall be verified against the tol erance specified on the
drawi ng, using standard, N ST-traceable ZZ go/no go plug
gages. This test shall be a final check of the jet diameter
following all fabrication operations, and a record shall be
kept of this final check. The manufacturer shall submt

evi dence that this procedure is incorporated into the

manuf acturing procedure, that the test is or will be
routinely inplenmented, and that an appropriate procedure is
in place for the disposition of units that fail this

t ol erance test.

(2) VSCC separator. For sanplers utilizing the BA

VSCC™ Very Sharp Cut Cyclone particle size separator

specified in paragraph 7.3.4.4 of appendix L to part 50 of
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this chapter, the VSCC manufacturer shall identify the
critical dinensions and manufacturing tol erances for the
devi ce, devel op appropriate test procedures to verify that
the critical dinensions and tol erances are naintai ned during
t he manuf acturing process, and carry out those procedures on
each VSCC nmanufactured to verify conformance of the
manuf act ured products. The manufacturer shall al so maintain
records of these tests and their results and submt evidence
that this procedure is incorporated into the manufacturing
procedure, that the test is or will be routinely
i npl emented, and that an appropriate procedure is in place
for the disposition of units that fail this tol erance test.

(3) Verification of surface finish. The anodi zation

process used to treat surfaces specified to be anodi zed
shall be verified by testing treated speci nen surfaces for
wei ght and corrosion resistance to ensure that the coating
obtained confornms to the coating specification. The

speci nen surfaces shall be finished in accordance with
mlitary standard specification 8625F, Type Il, Cass |
(reference 4 in appendix A of this subpart) in the sane way
t he sanpler surfaces are finished, and tested, prior to
sealing, as specified in section 4.5.2 of reference 4 in

appendi x A of this subpart.
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(e) Final assenbly and inspection requirenents. Each

sanpler shall be tested after manufacture and before
delivery to the final user. Each nmanufacturer shal
docunent its post-manufacturing test procedures. As a

m ni mum each test shall consist of the followng: Tests of
the overall integrity of the sanpler, including | eak tests;
calibration or verification of the calibration of the flow
measur enent devi ce, baronetric pressure sensor, and
tenperature sensors; and operation of the sanpler with a
filter in place over a period of at |east 48 hours. The
results of each test shall be suitably docunented and shal
be subject to review by an SO certified auditor.

(f) Manufacturer's audit checklists. Mnufacturers

shall require an ISO-certified auditor to sign and date a
statenent indicating that the auditor is aware of the
appropriate manufacturing specifications contained in 40 CFR
part 50, appendix L or O (as applicable), and the test or
verification requirenments in this subpart. Manufacturers
shall also require an ISO-certified auditor to conplete the
checklists, shown in figures E-1 and E-2 of this subpart,

whi ch describe the manufacturer's ability to neet the

requi renents of the standard for both designation testing

and product manufact ure.

* * * DRAFT * * * DO NOT QUOTE OR CITE * * * December 7, 2005



313

(1) Designation testing checklist. The conpleted

statenent and checklist as shown in figure E-1 of this
subpart shall be submtted with the application for
reference or equival ent nethod determ nation.

(2) Product manufacturing checklist. Manufacturers

shall require an SO certified auditor to conplete a Product
Manuf acturi ng Checklist (figure E-2 of this subpart), which
eval uates the manufacturer on its ability to neet the
requi renents of the standard in maintaining quality control
in the production of reference or equival ent devices. The
conpl eted checklist shall be submtted with the application
for reference or equival ent nmethod determ nati on.

18. Section 53.52 is anmended by revising paragraph
(e)(1) to read as follows:
§53.52 Leak check test.

* * * * *

(e) Test setup. (1) The test sanpler shall be set up

for testing as described in the sanpler's operation or
instruction manual referred to in 853.4(b)(3). The sanpler
shall be installed upright and set up inits norm
configuration for collecting PMsanples, except that the
sanple air inlet shall be renpved and the flow rate

measur enent adaptor shall be installed on the sanpler's
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downt ube.

* * * * *
19. Section 53.53 is anmended by revising paragraph

(e)(1) to read as follows:

§53.53 Test for flow rate accuracy, regulation, measurement

accuracy, and cut-off.

* * * * *

(e) Test setup. (1) Setup of the sanmpler shall be as

required in this paragraph (e) and otherwi se as described in
the sanpler's operation or instruction manual referred to in
853.4(b)(3). The sanpler shall be installed upright and set
up in its normal configuration for collecting PMsanples. A
sanple filter and (or) the device for creating an additional
55 mMm Hg pressure drop shall be installed for the duration
of these tests. The sanpler's anbient tenperature, anbient
pressure, and flow rate neasurenent systens shall all be
calibrated per the sanpler's operation or instruction nanual
within 7 days prior to this test.
k% x %

20. Section 53.54 is anended by revising paragraph
(d)(4) to read as follows:

§53.54 Test for proper sampler operation following power
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interruptions.

* * * * *

(d) Test setup. (1) Setup of the sanpler shall be

performed as required in this paragraph (d) and ot herw se as
described in the sanpler's operation or instruction manual
referred to in 853.4(b)(3). The sanpler shall be installed
upright and set up in its normal configuration for
collecting PMsanples. A sanple filter and (or) the device
for creating an additional 55 mm Hg pressure drop shall be
installed for the duration of these tests. The sanpler's
anbi ent tenperature, anbient pressure, and fl ow nmeasurenent
systens shall all be calibrated per the sanpler's operating
manual within 7 days prior to this test.
x % x x %

21. Section 53.55 is anended as foll ows:

a. By revising paragraphs (a)(1) introductory text

and (a)(2).

b. By revising paragraph (e)(1).

C. By revising paragraph (g)(5)(i).
§53.55 Test for effect of variations in power line voltage
and ambient temperature.

(a) Overview. (1) This test procedure is a conbi ned
procedure to test various performance paraneters under
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variations in power |line voltage and anbi ent tenperature.
Tests shall be conducted in a tenperature controlled
envi ronnment over four 6-hour time periods during which
reference tenperature and flow rate nmeasurenments shall be
made at intervals not to exceed 5 mnutes. Specific
paraneters to be evaluated at |line voltages of 105 and 125
volts and tenperatures of -20°C and +40°C are as fol |l ows:
x x x x %

(2) The performance paraneters tested under this
procedure, the corresponding m ni num performance
specifications, and the applicable test conditions are
summari zed in table E-1 of this subpart. Each performance
paraneter tested, as described or determned in the test
procedure, nust neet or exceed the associ ated perfornmance
specification given. The candi date sanpl er nust neet all
specifications for the associated PM,; or PM, , s nethod (as
applicable) to pass this test procedure.
ok ok x %

(e) * * * (1) Setup of the sanpler shall be
performed as required in this paragraph (e) and otherw se as
described in the sanpler's operation or instruction manual
referred to in 853.4(b)(3). The sanpler shall be installed

upright and set up in the tenperature-controlled chanber in
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its normal configuration for collecting PMsanmples. A
sanple filter and (or) the device for creating an additional
55 nm Hg pressure drop shall be installed for the duration
of these tests. The sanpler's anbient tenperature, ambient
pressure, and flow nmeasurenent systens shall all be
calibrated per the sanpler's operating manual within 7 days

prior to this test.

* * * * *

(g) * * *

(5 * * * (i) Calculate the absolute value of the
di fference between the nean anbient air tenperature
i ndicated by the test sanpler and the nean anbi ent (chanber)
air tenperature nmeasured with the anbient air tenperature
recorder as:

Equati on 16

Taiff = |Tim1,ave— Trefave |

wher e:
Tinaave = Mean anbient air tenperature indicated by the test
sanmpler, C, and

T.er.ave = Mean anbient air tenperature nmeasured by the
ref erence tenperature instrunent, 'C.

* * * * *

22. Section 53.56 is anended by revising paragraphs

(a)(2) and (e)(1) to read as follows:
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§53.56 Test for effect of variations in ambient pressure.

(a) * * *

(2) The performance paraneters tested under this
procedure, the correspondi ng m ni mrum performance
specifications, and the applicable test conditions are
summari zed in table E-1 of this subpart. Each performance
paraneter tested, as described or determned in the test
procedure, nust neet or exceed the associ ated performance
specification given. The candi date sanpl er nust neet all
specifications for the associated PM,; or PM,, s nethod (as
applicable) to pass this test procedure.

x ok x x %

(e) ** * (1) Setup of the sanpler shall be
perfornmed as required in this paragraph (e) and otherw se as
described in the sanpler's operation or instruction nmanual
referred to in 853.4(b)(3). The sanpler shall be installed
upright and set up in the pressure-controlled chanber in its
normal configuration for collecting PMsanples. A sanple
filter and (or) the device for creating an additional 55 mm
Hg pressure drop shall be installed for the duration of
these tests. The sanpler's anbient tenperature, anbient
pressure, and flow nmeasurenent systens shall all be

calibrated per the sanpler's operating manual within 7 days
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prior to this test.
x ok x % %

23. Section 53.57 is anended by revising paragraphs
(a), (b), and (e)(1l) to read as foll ows:

§53.57 Test for filter temperature control during sampling
and post-sampling periods.

(a) Overview. This test is intended to neasure the
candi date sanpler's ability to prevent excessive overheating
of the PMsanple collection filter (or filters) under
conditions of elevated solar insolation. The test eval uates
radi ative effects on filter tenperature during a 4-hour
period of active sanpling as well as during a subsequent
4-hour non-sanpling tinme period prior to filter retrieval.
Tests shall be conducted in an environnental chanber which
provi des the proper radi ant wavel engths and energies to
adequately sinmulate the sun's radi ant effects under clear
conditions at sea level. For additional guidance on
conducting solar radiative tests under controlled
conditions, consult mlitary standard specification 810-E
(reference 6 in appendix A of this subpart). The
performance paraneters tested under this procedure, the
correspondi ng m ni mum performance specifications, and the

applicable test conditions are summari zed in table E-1 of

* * * DRAFT * * * DO NOT QUOTE OR CITE * * * December 7, 2005



320
this subpart. Each performance paraneter tested, as
descri bed or determned in the test procedure, nust neet or
exceed the associ ated performance specification to
successfully pass this test.

(b) Technical definition. Filter tenperature contro

during sanmpling is the ability of a sanpler to naintain the
tenperature of the particulate matter sanple filter within
the specified deviation (5 "C) from anbient tenperature
during any active sanpling period. Post-sanpling
tenperature control is the ability of a sanpler to nmaintain
the tenperature of the particulate matter sanple filter
within the specified deviation from anbient tenperature
during the period fromthe end of active sanple collection
by the sanpler until the filter is retrieved fromthe
sanpl er for | aboratory analysis.

x ok x x %

(e) * ** (1) Setup of the sanpler shall be
performed as required in this paragraph (e) and ot herw se as
described in the sanpler's operation or instruction manual
referred to in 853.4(b)(3). The sanpler shall be installed
upright and set up in the solar radiation environnental
chanmber in its normal configuration for collecting PM

sanples (with the inlet installed). The sanpler's anbient
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and filter tenperature neasurenent systens shall be
cal i brated per the sanpler's operating manual within 7 days
prior to this test. A sanple filter shall be installed for
the duration of this test. For sequential sanplers, a
sanple filter shall also be installed in each avail abl e
sequential channel or station intended for collection of a
sequential sanple (or at least 5 additional filters for
magazi ne-type sequential sanplers) as directed by the
sanpler's operation or instruction manual.
x x x x %

24. Section 53.58 is revised to read as foll ows:
§53.58 Operational field precision and blank test.

(a) Overview. This test is intended to determ ne the
operational precision of the candi date sanpler during a
m ni mum of 10 days of field operation, using three
collocated test sanplers. Measurenents of PMare made at a
test site with all of the sanplers and then conpared to
determ ne replicate precision. Candidate sequenti al
sanplers are also subject to a test for possible deposition
of particulate matter on inactive filters during a period of
storage in the sanpler. This procedure is applicable to
both reference and equival ent nethods. In the case of

equi val ent nethods, this test may be conbi ned and conduct ed
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concurrently with the conparability test for equival ent
nmet hods (described in subpart C of this part), using three
ref erence method sanplers collocated with three candi date
equi val ent met hod sanpl ers and neeting the applicable site
and ot her requirenents of subpart C of this part.

(b) Technical definition. (1) Field precisionis

defined as the standard deviation or relative standard

devi ation of a set of PM neasurenents obtai ned concurrently
with three or nore collocated sanplers in actual anbient air
field operation.

(2) Storage deposition is defined as the mass of
material inadvertently deposited on a sanple filter that is
stored in a sequential sanpler either prior to or subsequent
to the active sanple collection period.

(c) Test site. Any outdoor test site having PM . (or
PM,., s, as applicable) concentrations that are reasonably
uniformover the test area and that neet the mninmum |l evel
requi renent of paragraph (g)(2) of this section is
acceptable for this test.

(d) Required facilities and equipnent. (1) An

appropriate test site and suitable electrical power to
acconmodate three test sanplers are required.

(2) Teflon sanple filters, as specified in section 6
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of 40 CFR part 50, appendix L, conditioned and prewei ghed as
required by section 8 of 40 CFR part 50, appendix L, as
needed for the test sanples.

(e) Test setup. (1) Three identical test sanplers

shall be installed at the test site in their nornal
configuration for collecting PMsanples in accordance with
the instructions in the associated manual referred to in
853.4(b)(3) and also in accordance with applicable

suppl enent al gui dance provided in reference 3 in appendix A
of this subpart. The test sanplers' inlet openings shall be
| ocated at the sanme hei ght above ground and between 2 (1 for
sanplers with flowrates less than 200 L/mn.) and 4 neters
apart horizontally. The sanplers shall be arranged or
oriented in a manner that will mnimze the spatial and w nd
directional effects on sanple collection of one sanpler on
any ot her sanpler.

(2) Each test sanpler shall be successfully |eak
checked, calibrated, and set up for normal operation in
accordance with the instruction manual and with any
appl i cabl e suppl emental gui dance provided in reference 3 in

appendi x A of this subpart.

(f) Test procedure. (1) Install a conditioned,

prewei ghed filter in each test sanpler and ot herw se prepare
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each sanpl er for normal sanple collection. Set identical
sanple collection start and stop tines for each sanpler. For
sequential sanplers, install a conditioned, preweighed
specified filter in each avail abl e channel or station
i ntended for automatic sequential sanple filter collection
(or at least 5 additional filters for nmgazi ne-type
sequential sanplers), as directed by the sanpler's operation
or instruction manual. Since the inactive sequenti al
channel s are used for the storage deposition part of the
test, they may not be used to collect the active PMtest
sanpl es.

(2) Collect either a nom nal 24-hour or 48-hour
at nospheric PM sanpl e sinultaneously with each of the three
test sanpl ers.

(3) Followi ng sanple collection, retrieve the
col |l ected sanple fromeach sanpler. For sequentia
sanplers, retrieve the additional stored (blank, unsanpl ed)
filters after at |east 5 days (120 hours) storage in the
sanpler if the active sanples are 24-hour sanples, or after
at | east 10 days (240 hours) if the active sanples are
48- hour sanpl es.

(4) Determ ne the neasured PM nass concentration for

each sanple in accordance with the applicabl e procedures
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prescribed for the candidate nethod in appendix L or
appendi x O, as applicable, of part 50 of this chapter, or in
accordance with the associated manual referred to in
853.4(b) (3) and suppl emental guidance in reference 2 in
appendi x A of this subpart. For sequential sanplers, also
simlarly determ ne the storage deposition as the net weight
gain of each blank, unsanpled filter after the 5-day (or
10-day) period of storage in the sanpler.

(5) Repeat this procedure to obtain a total of 10 sets
of any conbi nation of (nom nal) 24-hour or 48-hour PM
nmeasurenents over 10 test periods. For sequential sanplers,
repeat the 5-day (or 10-day) storage test of additional
blank filters once for a total of two sets of blank filters.

(g) Calculations. (1) Record the PMconcentration

for each test sanpler for each test period as G ;, where
is the sanpler nunmber (i =1,2,3) and j is the test period
(j =1,2, . . . 10).

(2)(i) For each test period, calculate and record the
average of the three neasured PM concentrations as G, ;
where j is the test period using equation 26 of this
section:

Equati on 26
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(ii) 1f Cyue; < 3 pg/nt for any test period, data from
that test period are unacceptable, and an additional sanple
col l ection set nust be obtained to replace the unacceptable
dat a.

(3)(i) Calculate and record the precision for each of
the 10 test periods, as the standard deviation, using

equation 27 of this section:

Equati on 27
3 ) 1 3 )
P> Ci,j - g(.E Ci,j)
P- - i=1 i=1
J 2

(ii) For each of the 10 test periods, also calculate
and record the precision as the relative standard devi ati on,
in percent, using equation 28 of this section:

Equati on 28

P.
RP; = 100% x ]

ave,j

* * * DRAFT * * * DO NOT QUOTE OR CITE * * * December 7, 2005



327

(h) Test results. (1) The candidate nethod passes

the precision test if either P, or RP, is |less than or equa
to the corresponding specification in table E-1 of this
subpart for all 10 test peri ods.

(2) The candi date sequential sanpler passes the blank
filter storage deposition test if the average net storage
deposition wei ght gain of each set of blank filters (total
of the net weight gain of each blank filter divided by the
nunber of filters in the set) fromeach test sanpler (six
sets in all) is less than 50 ug.

25. Section 53.59 is anended by revising paragraphs
(a) and (b)(5) to read as foll ows:

§53.59 Aerosol transport test for Class I equivalent method
samplers.

(a) Overview This test is intended to verify
adequat e aerosol transport through any nodified or air flow
splitting conponents that may be used in a Cass | candidate
equi val ent met hod sanpl er such as nay be necessary to
achi eve sequential sanpling capability. This test is
applicable to all Cass | candidate sanplers in which the
aerosol flow path (the flow path through which sample air
passes upstream of sanple collection filter) differs

significantly fromthat specified for reference nethod
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sanplers as specified in 40 CFR part 50, appendix L or
appendi x O, as applicable. The test requirenents and
performance specifications for this test are summarized in
table E-1 of this subpart.

(b) * * *

(5) An added conponent is any physical part of the
sanpler which is different in sone way fromthat specified
for a reference method sanpler in 40 CFR part 50, appendix L
or appendi x O as applicable, such as a device or neans to
al l ow or cause the aerosol to be routed to one of several

channel s.

* * * * *
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foll ows:

TABLE E-1 TO SUBPART E-SUMMARY OF TEST REQUIREMENTS FOR REFERENCE AND
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Table E-1 to subpart Eis revised to read as

CLASS | EQUIVALENT METHODS FOR PM, s AND PM,, 5

meas. accuracy
6. Proper
operation

(d) Ambient temperature at
-20 and +40 °C

(e) Line voltage: 105 Vac to
125 Vac

Subpart E Part 50,
Procedure Performance Test Performance Specification Test Conditions Appendix L Reference
§53.52 Sampler leak External leakage: Controlled leak flow rate of Sec. 7.4.6
Sample leak | check facility 80 mL/min, max 80 mL/min
check test. Internal leakage:
80 mL/min, max
§53.53 Base Sample flow rate 1. 16.67 = 5% L/min (a) 6-hour normal Sec. 74.1,
flow rate test | 1. Mean 2. 2%, max operational test plus flow Sec. 7.4.2
2. Regulation 3. 2%, max rate cut-off test Sec. 7.4.3
3. Meas accuracy 4. 0.3% max (b) Normal conditions Sec. 7.4.4
4. CV accuracy 5. Flow rate cut-off if flow (c) Additional 55 mm Hg Sec 7.4.5
5. Cut-off rate deviates more than 10% pressure drop to simulate
from design flow rate for loaded filter
>60+30 seconds (d) Variable flow restriction
used for cut-off test
§53.54 Sample flow rate: 1.16.67 = 5% L/min (a) 6-hour normal Sec. 74.1,
Power 1. Mean 2. 2%, max operational test Sec. 7.4.2
interruption 2. Regulation 3. 2%, max (b) Nominal conditions Sec. 7.4.3
test 3. Meas. accuracy | 4. 0.3% max (c) Additional 55 mm Hg Sec 7.4.5
4. CV accuracy 5. £2 min if>60 seconds pressure drop to simulate Sec. 7.4.12
5. Occurrence 6. +£20 seconds loaded filter Sec. 74.13
time of power 7. £2%, max (d) 6 power interruptions of Sec. 7.4.15.4
interruptions various durations. Sec. 7.4.15.5
6. Elapsed sample
time
7. Sample volume
§53.55 Sample flow rate 1. 16.67 = 5% L/min (a) 6-hour normal Sec. 74.1,
Temperature | 1. Mean 2. 2%, max operational test Sec. 7.4.2
and line 2. Regulation 3. 2%, max (b) Normal conditions Sec. 7.4.3
voltage test 3. Meas. accuracy | 4.0.3% max (c) Additional 55 mm Hg Sec 7.4.5
4. CV accuracy 5.2°C pressure drop to simulate Sec. 7.4.8
5. Temperature loaded filter Sec. 7.4.15.1
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transport test

components with respect to
the reference method
sampler before the filter for
each channel.

Subpart E Part 50,
Procedure Performance Test Performance Specification Test Conditions Appendix L Reference
§53.56 Sample flow rate 1. 16.67 + 5% L/min (a) 6-hour normal Sec. 74.1,
Barometric 1. Mean 2. 2%, max operational test Sec. 7.4.2
pressure 2. Regulation 3. 2%, max (b) Normal conditions Sec. 7.4.3
effect test 3. Meas. accuracy | 4.0.3% max (c) Additional 55 mm Hg Sec 7.4.5
4. CV accuracy 5. 10 mm Hg pressure drop to simulate Sec. 7.4.9
5.Pressure meas. loaded filter
accuracy (d) Barometric pressure at
6. Proper 600 and 800 mm Hg.
operation
§53.57 Filter | 1. Filter temp 1.2°C (a) 4-hour simulated solar Sec. 7.4.8
temperature meas. accuracy 2.2°C radiation, sampling Sec. 74.10
control test 2. Ambient temp. 3. Not more than 5 °C above (b) 4-hour simulated solar Sec. 74.11
meas. accuracy ambient temp. for more than radiation, non-sampling
3. Filter temp. 30 min. (c) Solar flux of 1000 £50
control accuracy, W/’
sampling and
non-sampling
§53.58 Field | 1. Measurement 1.P, <2 pg/m’ or (a) 3 collocated samplers at 1 | Sec. 5.1
precision precision RP, < 5% site for at least 10 days; Sec. 7.3.5
test 2. Storage 2. 50 pg max. average (b) PM, , conc. > 3 pg/m’ Sec. 8
deposition test for | weight gain/blank filter. (c) 24- or 48-hour samples Sec. 9
sequential (d) 5- or 10-day storage Sec 10
samplers period for inactive stored
filters
The Following Requirement Is Applicable to Class I Candidate Equivalent Methods Only
§53.59 Aerosol transport | 97%, min. for all channels Determine aerosol transport
Aerosol through any new or modified
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27. References (3) and (5) in appendix Ato subpart E
of part 53 are revised to read as foll ows:
Appendix A to Subpart E of Part 53-References.
ok x x %

(3). Quality Assurance Qui dance Docunent 2.12.
Monitoring PM, s in Anbient Air Using Designated Reference or
Class | Equivalent Methods. U S. EPA, National Exposure
Research Laboratory, Research Triangle Park, NC, Novenber
1998 or later edition. Currently available at

http://ww. epa. gov/ttn/antic/ pngai nf. htnl .

* * * * *

(5. Quality Assurance Handbook for Air Pollution
Measur enent Systens, Volune |V: Meteorol ogical
Measurenents. Revised March, 1995. EPA-600/ R-94-038d.
Avail abl e from Nati onal Technical Information Service,

Springfield, VA 22161, (800-553-6847, ww.ntis.gov). NITIS

nunmber PB95- 1997821 NZ.

* * * * *

Subpart F--[Amended]
28. Section 53.60 is anended by revising paragraphs
(b), (c), (d) introductory text, and (f)(4) to read as

foll ows:
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§53.60 General provisions.
%k x %
(b) A candidate nmethod described in an application for
a reference or equival ent nethod determ nation submtted
under 853.4 shall be determ ned by the EPA to be a Cass 11

candi dat e equi val ent nethod on the basis of the definition

of a Cass Il equivalent nethod given in 853. 1.
(c) Any sanpler associated with a Class |l candidate
equi val ent nmethod (C ass Il sanpler) nust neet al

applicable requirenments for reference nethod sanplers or
Class | equival ent nethod sanplers specified in subpart E of
this part, as appropriate. Except as provided in
853.3(a)(3), a Uass Il PM . sanpler nust neet the
additional requirenents as specified in paragraph (d) of
this section.

(d) Except as provided in paragraphs (d)(1), (2), and
(3) of this section, all Cass Il sanplers are subject to
the additional tests and performance requi renents specified
in 853.62 (full wind tunnel test), 853.65 (loading test),
and 853.66 (volatility test). Alternative tests and
performance requirenments, as described in paragraphs (d)(1),
(2), and (3) of this section, are optionally avail able for

certain Cass Il sanplers which neet the requirenents for
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reference nmethod or C ass | equival ent nethod sanplers given
in 40 CFR part 50, appendix L, and in subpart E of this
part, except for specific deviations of the inlet,
fractionator, or filter.
ok k%
(f) * » =

(4) Loading test. The loading test is conducted to

ensure that the performance of a candidate sanpler is not
significantly affected by the amount of particulate
deposited on its interior surfaces between periodic

cl eanings. The candidate sanpler is artificially |oaded by
sanpling a test environnent containing aerosolized, standard
test dust. The duration of the | oading phase is dependent
on both the tine between cleaning as specified by the

candi date nmethod and the aerosol nass concentration in the
test environnent. After |oading, the candidate's
performance nust then be eval uated by 853.62 (full wnd
tunnel evaluation), 853.63 (w nd tunnel inlet aspiration
test), or 853.64 (static fractionator test). |If the results
of the appropriate test nmeet the criteria presented in table
F-1 of this subpart, then the candi date sanpler passes the

| oadi ng test under the condition that it be cleaned at | east

as often as the cleaning frequency proposed by the candi date
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met hod and that has been denonstrated to be acceptabl e by
this test.
ok % * %
§53.61 Test conditions.

29. The section heading of 853.61 is revised as set
forth above.

30. Section 53.66 is anended by revising paragraph
(e)(2)(iii) to read as fol |l ows:
§53.66 Test procedure: Volatility test.
ok % * %

() * *» *

(2) * * *

(ii1) Operate the candidate and the reference
sanpl ers such that they sinultaneously sanple the test
aerosol for 2 hours for a candi date sanpler operating at
16.7 L/m n or higher, or proportionately |onger for a

candi date sanpler operating at a |lower flow rate.

* * * * *
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31l. Table F-1 to subpart Fis revised to read as

foll ows:

TABLE F-1 TO SUBPART F-PERFORMANCE SPECIFICATIONS FOR PM, 5 CLASS Il EQUIVALENT SAMPLERS

Performance Test

Specifications

Acceptance Criteria

§53.62 Full Wind Tunnel
Evaluation

Solid VOAG produced aerosol at
2 km/hr and 24 km/hr.

Dpsy=2.5um £ 0.2 ym
Numerical Analysis Results:
95% <R;<105%

§53.63 Wind Tunnel Inlet
Aspiration Test

Liquid VOAG produced aerosol at
2 km/hr and 24 km/hr.

Relative Aspiration:
95% <A<105%

§53.64 Static Fractionator
Test

Evaluation of the fractionator under
static conditions.

Dpgy=2.5um £ 0.2 ym
Numerical Analysis Results:
95% <R <105%

§53.65 Loading Test

Loading of the clean candidate under
laboratory conditions.

Acceptance criteria as specified
in the post-loading evaluation
test (§53.62, §53.63, or §53.64)

§53.66 Volatility Test

Polydisperse liquid aerosol produced
by air nebulization of A.C.S. reagent
grade glycerol, 99.5% minimum
purity.

Regression Parameters
Slope =1+0.1,
Intercept=0+ 0.15 mg
r>0.97

32. In Figure E-1 to subpart F,

] E_ 1II

is revised to read

] F_ 1. n
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PART 58-[AMENDED]

33. The authority citation for part 58 continues to
read as foll ows:

Authority: 42 U.S.C. 7410, 7601(a), 7613, and 76109.
Subpart A--[Amended]

34. Section 58.1 is revised to read as follows:
§58.1 Definitions.

As used in this part, all terns not defined herein have
t he neaning given themin the Act.

Act neans the Clean Air Act as anmended (42 U.S.C. 7401,
et seq.)

Additive and nultiplicative bias neans the |inear

regression intercept and slope of a linear plot fitted to
correspondi ng candi date and reference nethod nean
measur enent data pairs.

Adni ni strator neans the Adm nistrator of the

Envi ronnental Protection Agency (EPA) or his or her
aut hori zed representative.

Alr Quality System (AQS) neans EPA's conputerized

system for storing and reporting of information relating to
anbient air quality data.

Approved regional nethod (ARM neans a continuous PM .
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met hod that has been approved specifically within a State or
| ocal air nonitoring network for purposes of conparison to
t he NAAQS and to neet other nonitoring objectives.
AQCR neans air quality control region.
CO nmeans car bon nonoxi de.

Comunity nonitoring zone (CWZ) neans an optional

averaging area with established, well defined boundari es,
such as county or census block, within an MPA that has
relatively uniformconcentrations of annual PM ; as defined
by appendi x N of part 50 of this chapter. Two or nore
comunity-oriented SLAMS nonitors within a CMZ that neet
certain requirenents as set forth in appendix N of part 50
of this chapter nay be averaged for naking conparisons to

t he annual PM . NAAQS.

Conbi ned statistical area (CSA) is defined by the U S.

O fice of Managenent and Budget as a geographi cal area
consisting of two or nore adjacent Core Based Statistical
Areas (CBSAs) with enploynent interchange of at |east 15
percent. Conbination is automatic if the enpl oynent

i nterchange is 25 percent and determ ned by |ocal opinion if
nore than 15 but | ess than 25 percent

(http://ww. census. gov/ popul ation/esti mates/ metro-city/List6

Stxt).
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Cor e-based statistical area (CBSA) is defined by the

US Ofice of Managenent and Budget, as a statistical
geographic entity consisting of the county or counties
associated with at |east one urbanized area/urban cluster of
at | east 10,000 popul ation, plus adjacent counties having a
hi gh degree of social and econom c integration.

Metropolitan and micropolitan statistical areas (MSAs) are
the two categories of CBSA (netropolitan areas have
popul ati ons greater than 50,000; and mcropolitan areas have
popul ati ons between 10,000 and 50,000). In the case of very
| arge cities where two or nore CBSA are conbi ned, these

| arger areas are referred to as conbined statistical areas
(http://ww. census. gov/ popul ation/estimates/ metro-city/Listl
Ctxt).

Corrected concentration pertains to the result of an

accuracy or precision assessnment test of an open path

anal yzer in which a high-concentration test or audit
standard gas contained in a short test cell is inserted into
t he optical neasurenent beam of the instrunment. Wen 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 the atnosphere, the

at nospheri c pollutant concentrati on nust be subtracted from
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the test nmeasurenent to obtain the corrected concentration
test result. The corrected concentration is equal to the
measured concentration mnus the average of the atnospheric
pol | utant concentrations neasured (wthout the test cell)
i mmedi ately before and inmediately after the test.

Desi gn val ue neans the cal cul ated concentrati on

according to the applicable appendi x of part 50 of this
chapter for the highest site in an attai nnent or
nonat t ai nnent ar ea.

EDO neans environnental data operations.

Ef fective concentration pertains to testing an open

path anal yzer with a high-concentration calibration or audit
standard gas contained in a short test cell inserted into
the optical neasurenent beam of the instrument. Effective
concentration is the equival ent ambient-|evel concentration
t hat woul d produce the same spectral absorbance over the
actual atnospheric nmonitoring path | ength as produced by the
hi gh-concentration gas in the short test cell.
Quantitatively, effective concentration is equal to the
actual concentration of the gas standard in the test cel
multiplied by the ratio of the path length of the test cel
to the actual atnospheric nonitoring path |ength.

Equi val ent net hod nmeans a nethod of sanpling and
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anal yzing the anbient air for an air pollutant that has been
desi gnated as an equi val ent nmethod in accordance with part
53 of this chapter; it does not include a nmethod for which
an equi val ent net hod desi gnation has been canceled in
accordance with 853.11 or 853.16 of this chapter.
HNO, means nitric acid.

Local agency neans any | ocal governnent agency, other

than the State agency, which is charged by a State with the
responsibility for carrying out a portion of the plan.

Met eor ol ogi cal neasur enents neans neasurenents of w nd

speed, wind direction, baronetric pressure, tenperature,
relative hum dity, solar radiation, ultraviolet radiation,
and precipitation.

Metropolitan Statistical Area (MSA) neans a CBSA

associated with at |east one urbanized area of at |east
50, 000 popul ation. The central county plus adjacent
counties with a high degree of integration conprise the
ar ea.

Moni t or means an instrunment, sanpler, analyzer, or
ot her device that neasures or assists in the neasurenent of
at nospheric air pollutants and which is acceptable for use
in anbient air surveillance under the applicable provisions

of appendix Cto this part.
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Monitoring agency neans a State or |ocal agency

responsi ble for neeting the requirenents of this part.

Mbni tori ng organi zati on neans a State, |ocal, or other

noni t ori ng organi zati on responsi ble for operating a
nmonitoring site for which the QA regul ations apply.

Monitoring path for an open path anal yzer neans the

actual path in space between two geographical |ocations over
whi ch the pollutant concentration is neasured and aver aged.

Monitoring path length of an open path anal yzer neans

the length of the nonitoring path in the atnosphere over

whi ch the average pol |l utant concentrati on neasurenent (path-
averaged concentration) is determ ned. See also, optical
measur enent path | ength.

Moni toring planning area (MPA) neans a conti guous

geographic area with established, well defined boundaries,
such as a core based statistical area, county or State,
having a conmon area that is used for planning nonitoring

| ocations for PM, . A MPA nmay cross State boundaries, such
as the Phil adel phia PA-NJ MSA, and be further subdivided
into conmunity nonitoring zones. MPA are generally oriented
toward CBSA or CSA with popul ati ons greater than 200, 000,

but for conveni ence, those portions of a State that are not

associ ated with CBSA can be considered as a single MPA
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NATTS neans the national air toxics trends stations.
Thi s network provides hazardous air pollution anbi ent data.

NCore neans the National Core nulti-pollutant
nmonitoring stations. Mnitors at these sites are required
to measure particles (PM 5, speciated PM, 5, PM,,:), O, SO,
CO, nitrogen oxides (NO NO/NQ), and basic neteorol ogy.

Net wor k means all stations of a given type or types.

NH, neans ammoni a.

NO, nmeans nitrogen dioxide. NO neans nitrogen oxi de.
NQ, neans oxi des of nitrogen and is defined as the sum of
the concentrations of NGO, and NO

NOy neans the sumof all total reactive nitrogen
oxi des, including NO NO, and other nitrogen oxides
referred to as NO.

O, neans ozone.

Qpen path anal yzer means an aut omated anal ytical nethod

t hat measures the average atnospheric poll utant
concentration in situ along one or nore nonitoring paths
having a nonitoring path length of 5 meters or nore and that
has been designated as a reference or equival ent nethod
under the provisions of part 53 of this chapter.

Optical neasurenent path |ength neans the actual |ength

of the optical beam over which nmeasurenent of the poll utant
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Is determ ned. The path-integrated pollutant concentration
nmeasured by the anal yzer is divided by the optical
measurenent path length to determ ne the path-averaged
concentration. Generally, the optical neasurenent path
| ength is:

(1) Equal to the nonitoring path length for a
(bistatic) systemhaving a transmtter and a receiver at
opposite ends of the nonitoring path;

(2) Equal to twice the nonitoring path length for a
(nmonostatic) systemhaving a transmtter and receiver at one
end of the nonitoring path and a mrror or retroreflector at
t he ot her end; or

(3) Equal to sone multiple of the nonitoring path
| ength for nore conplex systens having nultiple passes of
t he neasurenent beam t hrough the nonitoring path.

PAMS neans phot ochem cal assessnment nonitoring
stati ons.

Pb neans | ead.

Plan nmeans a inplenmentation plan approved or
pronul gated pursuant to section 110 of the Act.

PM ; means particulate natter with an aerodynam c
di aneter less than or equal to a nomnal 2.5 mcroneters as

measured by a reference nmethod based on appendi x L of part

* * * DRAFT * * * DO NOT QUOTE OR CITE * * * December 16, 2005



344

50 of this chapter and designated in accordance with part 53
of this chapter, by an equival ent nethod designated in
accordance with part 53 of this chapter, or by an approved
regi onal net hod designated in accordance with appendix Cto
this part.

PM, means particulate matter with an aerodynam c
di aneter less than or equal to a nomnal 10 mcroneters as
nmeasured by a reference nmethod based on appendi x J of part
50 of this chapter and designated in accordance with part 53
of this chapter or by an equival ent nethod designated in
accordance with part 53 of this chapter

PM,. nmeans particulate natter with an aerodynam c
di aneter less than or equal to a nomnal 10 mcroneters as
measured by a reference nmethod based on appendi x O of part
50 of this chapter and designated in accordance with part 53
of this chapter or by an equival ent nethod designated in
accordance wth part 53 of this chapter

PM,., s neans particulate matter with an aerodynam c
di aneter less than or equal to a nomnal 10 mcroneters and
greater than a nomnal 2.5 mcroneters as neasured by a
ref erence nmet hod based on appendix Oto part 50 of this
chapter and designated in accordance with part 53 of this

chapter or by an equival ent nmethod designated in accordance
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with part 53 of this chapter

Poi nt anal yzer means an aut omated anal ytical nethod

t hat nmeasures pollutant concentration in an anbient air
sanpl e extracted fromthe atnosphere at a specific inlet
probe point and that has been designated as a reference or
equi val ent nethod in accordance with part 53 of this
chapter.

Popul ati on-oriented nonitoring (or sites) neans

residential areas, comercial areas, recreational areas,

i ndustrial areas where workers from nore than one conpany
are | ocated, and other areas where a substantial nunber of
peopl e may spend a significant fraction of their day.

Primary Quality Assurance Organi zati on neans a

noni toring organi zation or other organization that is
responsible for a set of stations that nonitors the same
pol lutant and for which data quality assessnents can be
pool ed. Each criteria pollutant sanpler/nonitor at a
nonitoring station in the SLAMS and SPM net wor ks nust be
associ ated with one, and only one, prinmary quality assurance
or gani zati on.

Probe neans the actual inlet where an air sanple is
extracted fromthe atnosphere for delivery to a sanpler or

poi nt anal yzer for pollutant analysis.
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PSD station nmeans any station operated for the purpose

of establishing the effect on air quality of the em ssions
froma proposed source for purposes of prevention of
significant deterioration as required by 851.24(n) of this
chapter.

Ref erence net hod neans a nethod of sanpling and

anal yzing the anbient air for an air pollutant that is
specified as a reference nethod in an appendix to part 50 of
this chapter, or a nethod that has been designated as a
reference nmethod in accordance with this part; it does not
include a nmethod for which a reference nmethod desi gnation
has been canceled in accordance with 853.11 or 853. 16 of
this chapter.

Regi onal Adni ni strator means the Adm ni strator of one

of the ten EPA Regional Ofices or his or her authorized
representati ve.

Reporting organi zation nmeans an entity, such as a

State, local, or Tribal nonitoring agency, that collects and
reports air quality data to EPA.

Site nmeans a geographic |ocation. One or nore stations
may be at the sane site.

SLAMS neans State or Local Air Mnitoring Stations.

The SLAMS nake up the anmbient air quality nonitoring sites
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that are primarily needed for NAAQS conparisons, but nmay
serve ot her data purposes. SLAMS excl udes special purpose
nonitor (SPM stations and includes NCore, PAMS, and al
other State or locally operated stations that have not been
desi gnated as SPM st ati ons.
SO, neans sul fur dioxide.

Speci al purpose nonitor (SPM station neans a nonitor

i ncluded in an agency’s nonitoring network that the agency
has desi gnated as a special purpose nonitor station inits
nonitoring network plan and in the Air Quality System and
whi ch t he agency does not count when showi ng conpliance with
the m ninumrequirenents of this subpart for the nunber and
siting of nonitors of various types.

STN station nmeans a PM ; speciation station designated
to be part of the speciation trends network. This network
provi des chem cal species data of fine particul ate.

State agency neans the air pollution control agency

primarily responsible for devel opnent and i npl enentati on of
a plan under the Act.

State Speciation Site neans a supplenental PM

speciation station that is not part of the speciation trends
net wor k.

Station neans a single nonitor, or a group of nonitors
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with a shared objective, |located at a particular site.

Traceabl e neans that a | ocal standard has been conpared
and certified, either directly or via not nore than one
intermedi ate standard, to a National Institute of Standards
and Technology (NI ST)-certified primary standard such as a
NI ST-traceabl e Reference Material (NTRM or a NI ST-certified
Gas Manufacturer’s Internal Standard (GMS).

TSP (total suspended particul ates) neans particul ate
matter as nmeasured by the method described in appendi x B of
part 50 of this chapter.

VOC neans vol atil e organi ¢ conmpounds.

35. Section 58.2 is anmended by revising paragraph (a)
introductory text and by addi ng paragraphs (a)(5) and (a)(6)
to read as follows:

§58.2 Purpose.

(a) This part contains requirenents for measuring
anbient air quality and for reporting anbient air quality
data and related information. The nonitoring criteria
pertain to the follow ng areas:
ok % x %

(5 Mninmum anbient air quality nonitoring network
requirenents used to provide support to the State

| mpl enent ati on Plans, national air quality assessnents, and
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policy decisions. These mninmuns are described as part of
t he network design requirenents, including mninmm nunbers
and pl acenment of nonitors of each type.

(6) Air quality data reporting, and requirenments for
the daily reporting of an index of anmbient air quality.

x  x x x %

36. Section 58.3 is anended by revising paragraph (b)
to read as follows:
§58.3 Applicability
x ok x % %

(b) Any local air pollution control agency to which
the State has del egated authority to operate a portion of
the State's SLAMS networ k.

x x x x %
Subpart B--Monitoring Network

37. The heading for subpart B is revised as set forth
above.

38. Sections 58.10 through 58.14 are revised to read
as foll ows:

§58.10 Annual monitoring network plan and periodic network

assessment.

(a)(1) Beginning July 1, 2007, the State, or where
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applicabl e |l ocal, agency shall adopt and submt to the
Regi onal Adm ni strator an annual nonitoring network plan
whi ch shall provide for the establishnent and mai nt enance of
an air quality surveillance systemthat consists of a
network of nonitoring stations including FRM FEM and ARM
nonitors that are part of SLAMS, NCore stations, STN
stations, State Speciation Stations, special purpose
noni toring stations, and/or, in serious, severe and extrene
ozone nonattai nment areas, PAMS stations. The plan shal
i nclude a statenment of purpose for each nonitor and a
evi dence that siting and operation of each nonitor neets the
requi renents of appendices A, C, D, and E of this part,
where applicable. The annual nonitoring network plan nust
be made available for public inspection for at |east 30 days
prior to subm ssion to EPA

(2) Any annual nonitoring network plan that proposes
SLAMS networ k nodi fications including new nonitoring sites
is subject to the approval of the EPA Regi onal
Adm ni strator, who shall provide opportunity for public
comment and shal |l approve or disapprove the plan and
schedul e within 120 days.

(3) PM,.,s stations.

(i) The plan for establishing a network of PMg., s
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stations is due not |ater than January 1, 2008 as an
addendumto the annual nonitoring network plan required to
be submtted July 1, 2007, unless the Regional Adm nistrator
extends this due date to July 1, 2008 in which case it shal
be part of the annual nonitoring network plan due by that
dat e.

(ii) The plan shall provide for required PMg., s
stations to be operational by January 1, 2009.

(iii) The plan shall identify whether each planned PM,.
,5 station is suitable for conparison with the PM, , s NAAQS
under the criteria of 858.30 (b), and shall include evidence
for that identification including the infornmation obtained
and concl usi ons reached in each site-specific assessnent.

(iv) lIdentification of existing and proposed sites as
suitabl e for conparison agai nst the 24-hour PM,., s NAAQS are
subj ect to approval by the EPA Regional Adm nistrator as
part of the approval of the plan for the PM,., s nonitoring
network. Such approval wll constitute a final action by
EPA.

(4) The plan for establishing required NCore
mul ti pollutant stations is due July 1, 2009. The plan shal
provide for all required stations to be operational by

January 1, 2011.
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(b) The annual nonitoring network plan nust contain
cost information for the network and the foll ow ng
i nformati on for each existing and proposed site:

(1) The AQS site identification numnber.

(2) The location, including street address and
geogr aphi cal coordi nat es.

(3) The sanpling and anal ysis nethod(s) for each
measur ed paraneter

(4) The operating schedul es for each nonitor.

(5) Any proposals to renove or nove a nonitoring
station within a period of 18 nonths foll ow ng pl an
subm ttal.

(6) The nonitoring objective and spatial scal e of
representativeness for each nonitor as defined in appendi x D
to this part.

(7) The identification of any sites that are suitable
and sites that are not suitable for conparison against the
annual PM . NAAQS or 24-hour PM, ., s NAAQS as described in
§58. 30.

(8) Information supporting the basis for determ ning
that PM,., sites are either suitable or not suitable for
conparison to the 24-hour PM,, s NAAQS as described in
858. 30(b).
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(9) The MSA, CBSA, CSA or other area represented by
t he nmonitor.

(c) The annual nonitoring network plan nust consider
the ability of existing and proposed sites to support air
quality characterization for areas with relatively high
popul ati ons of susceptible individuals (e.g., children with
asthma), and, for any sites that are being proposed for
di sconti nuance, the effect on data users other than the
agency itself, such as nearby States and Tribes or health
effects studies.

(d) The annual nonitoring network plan nust docunent
how States and | ocal agencies provide for the review of
changes to a PM, ; nonitoring network that inpact the
| ocation of a violating PM s nonitor or the creation/change
to a comunity nonitoring zone, including a description of
the proposed use of spatial averaging for purposes of naking
conparisons to the annual PM ; NAAQS as set forth in
appendi x N of part 50 of this chapter. The affected State
or | ocal agency nust docunent the process for providing
publ i c hearings and include any comrents received through
the public notification process wwthin their submtted plan.

(e) The State, or where applicable |ocal, agency shal

performand submt to the EPA Regional Adm nistrator an
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assessnent of the air quality surveillance systemevery 5
years to determine, at a mininmnum if the network neets the
nonitoring objectives defined in appendix D of this part,
whet her new sites are needed, whether existing sites are no
| onger needed and can be term nated, and whet her new
technol ogi es are appropriate for incorporation into the
anbient air nonitoring network. For PM ., the assessnent
al so nust identify needed changes to popul ati on-oriented
sites. The State, or where applicable |ocal, agency nust
submt a copy of this 5-year assessnent, along with a
revi sed annual network plan, to the Regional Adm nistrator.
The first assessnment is due July 1, 2009. For PM,., s each
assessnment due on or after July 1, 2014 nust identify needed
changes to the identification of whether each site is
suitabl e or unsuitable for conparison to the NAAQS under the
criteria of 858.30 (b), based on changes in em ssions
sources affecting the site or better information about these
sour ces.

(f) Al proposed additions and discontinuations of
nonitors in annual nonitoring network plans and periodic
networ k assessnments are subject to approval according to
858. 14.

§58.11 Network technical requirements.
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(a) State and | ocal governnments shall followthe
applicable quality assurance criteria contained in appendi X
A to this part when operating the SLAMS and SPM net wor ks.
The owner or operator of an existing or a proposed source
shall follow the quality assurance criteria in appendix A to
this part that apply to PSD nonitoring when operating a PSD
site.

(b) State and | ocal governnents nust follow the
criteria in appendix Cto this part to determ ne acceptable
nonitoring nethods or instrunments for use in SLAMS networks.

Appendix C criteria are optional at SPM stations.

(c) State and | ocal governnments nust follow the
network design criteria contained in appendix Dto this part
i n designing and mai ntaining the SLAMS stations. The final
net wor k design and all changes in design are subject to
approval of the Regional Admi nistrator. NCore, STN, and
PAMVS networ k design and changes are al so subject to approval
of the Adm nistrator. Changes in SPM stations do not
require approvals, but a change in the designation of a
nonitoring site from SLAVMS to SPM requires approval of the
Regi onal Admi ni strator.

(d) State and | ocal governnents nust follow the

criteria contained in appendix E to this part for siting

* * * DRAFT * * * DO NOT QUOTE OR CITE * * * December 16, 2005



356
nonitor inlets, paths or probes at SLAMS stations. Appendix
E adherence is optional for SPM stations that do not use

appendi x C et hods.
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§58.12 Operating schedules.

State and | ocal governnments shall collect anbient air
quality data at any SLAMS station on the follow ng
oper ati onal schedul es:

(a) For continuous anal yzers, consecutive hourly
averages must be coll ected except during:

(1) Periods of routine maintenance,

(2) Periods of instrument calibration, or

(3) Periods or nonitoring seasons exenpted by the
Regi onal Admi ni strator.

(b) For Pb and PM, nanual nethods, at |east one
24- hour sanple nmust be collected every 6 days except during
peri ods or seasons exenpted by the Regional Adm nistrator.

(c) For PAMS VOC sanpl ers, sanples must be collected
as specified in section 5 of appendix Dto this part.
Area-speci fic PAMS operating schedul es nust be included as
part of the PAMS network description and nust be approved by
t he Regi onal Adm ni strator

(d) For manual PM ; sanplers,

(1) WManual PM ; sanplers at other SLAMS stations nust

operate on at least a 1-in-3 day schedule at sites without a
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col |l ocat ed continuously operating PM,; nonitor. For SLANMS
PM,; sites with both manual and conti nuous PM s nonitors
operating, the PM ; manual sanpler nay be operated with a 1-
i n-6 day sanpling frequency under certain conditions. A
nonitori ng agency may request approval for a reduction to 1-
in-6 day PM 5 sanpling at SLAMS stations or for seasona
sanpling fromthe EPA Regional Admi nistrator. The EPA
Regi onal Adm ni strator may grant sanpling frequency
reductions after consideration of the historical PM ¢ data
qual ity assessnents, the |ocation of current PM 5 design
value sites, and their regulatory data needs. Sites that
have design values that are within £10 percent of the NAAQS;,
and sites where the 24-hour val ues exceed the NAAQS for a
period of 3 years are required to maintain at least a 1-in-3
day sanpling frequency.

(2) Manual PM ; sanplers at NCore stations and
requi red regional background and regional transport sites
nmust operate on at least a 1-in-3 day sanpling frequency.

(3) Manual PM s speciation sanplers at STN stations
nmust operate on a 1-in-3 day sanpling frequency.

(e) For nmanual PM,. , . sanplers,

(1) Manual PM,., s sanplers at SLAMS stations nust

operate on a daily schedule at sites wi thout a collocated
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continuously operating equival ent PM,, nethod that has
been designated in accordance with part 53 of this chapter.
§58.13 Monitoring network completion.

(a) The network of PM,,s sites nust be physically
established no later than January 1, 2009, and at that tine,
operating under all of the requirenents of this part,

i ncluding the requirenments of appendices A, C, D, E, and G
to this part.

(b) The network of NCore nultipollutant sites nust be
physically established no |ater than January 1, 2011, and at
that tinme, operating under all of the requirenments of this
part, including the requirenents of appendices A, C, D, E
and Gto this part.

§58.14 System modification.

(a) The State, or where appropriate |ocal, agency
shal | devel op and i nplenent a plan and schedule to nodify
the anmbient air quality nonitoring network that conplies
with the findings of the network assessnents required every
5 years by 858.10(f). The State or |ocal agency shal
consult with the EPA Regional Adm nistrator during the
devel opment of the schedule to nodify the nonitoring
program and shall make the plan and schedul e available to

the public for 30 days prior to subm ssion to the EPA
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Regi onal Admi nistrator. The final plan and schedul e are
subj ect to the approval of the EPA Regi onal Adm nistrator,
who shal |l provide opportunity for public comment and shal
approve or disapprove the plan and schedule within 120 days.

(b) Nothing in this section shall preclude the State,
or where appropriate |ocal, agency from maki ng nodifications
to the SLAMS network for reasons other than those resulting
fromthe periodic network assessnments. These nodifications
nmust be reviewed and approved by the Regi onal Adm nistrator.
Each nmonitoring network nmay meke or be required to nmake
changes between the 5-year assessnent periods, including for
exanpl e, site relocations or the addition of PAMS networks
i n bunped-up ozone nonattai nnment areas. The State, or where
appropriate |ocal, agency shall provide witten
comuni cati on describing the network changes to the Regi onal
Adm ni strator for review and approval as these changes are
i dentified.

(c) State, or where appropriate, |ocal agency requests
for nonitor station discontinuation, subject to the review
of the Regional Administrator, will be approved if any of
the followng criteria are net. O her requests for
di sconti nuation may al so be approved on a case by case basis

i f discontinuance does not conpron se data coll ection needed
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for inplenmentation of a NAAQS.

(1) Any PM s, &, CO PM, SO, Pb, or NO nonitor
whi ch has shown attai nnent during the previous five years,
that has a probability of |ess than 10 percent of exceeding
80 percent of the applicable NAAQS during the next three
years based on the levels, trends, and variability observed
In the past, and which is not specifically required by an
attai nnment plan or mai ntenance pl an.

(2) Any nonitor for CO PM, SO, or NGO which has
consistently nmeasured | ower concentrations than anot her
nonitor for the sane pollutant in the sane county and sane
nonattai nnent area during the previous five years, and which
is not specifically required by an attai nment plan or
mai nt enance plan, if control measures schedul ed to be
i npl emented or discontinued during the next five years would
apply to the areas around both nonitors and have siml ar
effects on neasured concentrations, such that the retained
nmoni tor woul d remain the higher reading of the two nonitors
bei ng conpar ed.

(3) For any pollutant, the highest reading nonitor
(which may be the only nonitor) in a county (or portion of a
county within a distinct nonattai nnent or nai ntenance area)

provi ded the nonitor has not neasured violations of the
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applicable NAAQS in the previous five years, the MSA or CSA
wi thin which the county lies (if in any) would still neet
requi renents for the m ni mum nunber of nonitors for the
applicable pollutant if any, and the approved SIP provides
for a specific, reproduci ble approach to representing the
air quality of the affected county in the absence of actual
noni toring dat a.

(4) A nonitor which EPA has determ ned cannot be
conpared to the rel evant NAAQS because of the siting of the
nmoni tor, in accordance w th 858. 30.

(5 A nonitor that is designed to neasure
concentrations upwi nd of an urban area for purposes of
characterizing transport into the area and that has not
recorded violations of the relevant NAAQS in the previous
five years, if discontinuation of the nonitor is tied to
start-up of another station also characterizing transport.

39. Sections 58.15 and 58.16 are added to read as
fol | ows:

§58.15 Annual air monitoring data certification.

(a) Beginning May 1, 2009, the State, or where
appropriate |local, agency shall submt to the EPA Regi onal
Adm ni strator an annual air nonitoring data certification

letter to certify data collected at all SLAMS and at all SPM
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stations that neet appendix C and appendi x E criteria from
January 1 to Decenber 31 of the previous year. The senior
air pollution control officer in each agency, or their
desi gnee, shall certify that the previous year of ambient
concentration and quality assurance data are conpletely
submtted to AQS and that the anbient concentration data are
accurate to the best of her or his know edge, taking into
consideration the quality assurance findings.

(b) Along with each certification letter, the State
shall submt to the Admi nistrator (through the appropriate
Regi onal O fice) an annual summary report of all the anbient
air quality data fromall nonitoring stations designated as
SLAMS. The State also shall submt an annual sumary to the
appropriate Regional Admi nistrator of all the anbient air
quality nonitoring data fromall FRM FEM and ARM at SPM
stations that are described in the State’s current
nonitoring network description. The annual report(s) shal
be submtted for data collected fromJanuary 1 to Decenber
31 of the previous year. The annual sumrary report(s) must
contain all information and data required by the State’s
approved plan and be submtted by July 1 of each year,
unl ess an approved alternative date is included in the plan.

The annual summary serves as the record of the specific data
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that is the object of the certification letter.
§58.16 Data submittal.

(a) The State, or where appropriate, |ocal agency,
shall report to the Adm nistrator, via AQ all anbient air
gquality data and associated quality assurance data for SO,
CO, G, NG, NO NQ, Pb, PM, PM s mass concentration, for
filter-based PM,; FRM FEM (field bl ank mass, sanpler-
generated average daily tenperature, sanpler-generated
average daily pressure), chemcally speciated PM ; mass
concentration data, PM,., s (mass concentration and
chem cally speciated data), neteorol ogical data from NCore
and PAMS sites, and netadata records and information
specified by the AQS Data Codi ng Manual

(www. epa. gov/ttn/airs/airsaqs/ manual s/ manual s. ht M. Such

air quality data and information nmust be submitted directly
to the AQS via electronic transm ssion on the specified
quarterly schedul e described in paragraph (b) of this
section.

(b) The specific quarterly reporting periods are
January 1-March 31, April 1-June 30, July 1-Septenber 30,
and Cctober 1-Decenber 31. The data and information
reported for each reporting period nust contain all data and

I nformati on gathered during the reporting period, and be
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received in the AQS within 90 days after the end of the
quarterly reporting period. For exanple, the data for the
reporting period January 1-March 31 are due on or before
June 30 of that year

(c) Air quality data submtted for each reporting
period nust be edited, validated, and entered into the AQS
(within the tine limts specified in paragraph (b) of this
section) pursuant to appropriate AQS procedures. The
procedures for editing and validating data are described in
the AQS Data Codi ng Manual and in each nonitoring agency’s
qual ity assurance project plan.

(d) The State shall report VOC and if coll ected,
carbonyl, NH,, and HNO, data, from PAMS sites to AQGS within 6
nont hs follow ng the end of each quarterly reporting period
listed in paragraph (b) of this section.

(e) The State shall also submt any portion or all of
the SLAMS and SPM data to the appropri ate Regi onal
Adm ni strat or upon request.

Subpart C--Special Purpose Monitors

40. The heading for subpart Cis revised as set forth
above.

41. Section 58.20 (including the heading) is revised

to read as foll ows:
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§58.20 Special purpose monitors (SPM).

(a) A SPMis defined as any nonitor included in an
agency’s nonitoring network that the agency has desi gnated
as a special purpose nonitor in its annual nonitoring
network plan and in AQS, and which the agency does not count
when showi ng conpliance with the m ni numrequirenents of
this subpart for the nunber and siting of nonitors of
various types. Any SPM operated by an air nonitoring agency
nmust be included in the periodic assessnents and annual
nonitoring network plan required by 858.10. The plan shal
i nclude a statenment of purpose for each SPM nonitor and a
evi dence that siting and operation of each nonitor neets the
requi renents of appendi x A where applicable. The nonitoring
agency nmay designate a nonitor as an SPM after January 1
2007 only if it is a new nonitor not previously included in
the nonitoring plan.

(b) Any SPM data collected by an air nonitoring agency
using a federal reference nethod, equival ent nethod, or
approved regional nmethod nust neet the requirenents of
§58. 11, 858.12, and appendices A and Cto this part.
Compliance with appendix E to this part is optional but
encour aged except when the nonitoring agency’s data

obj ectives are inconsistent with those requirenents. Data
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collected at an SPM neeting these requirenents nust be
submtted to AQS according to the requirenents of 858.16.
The nonitoring agency nust also submt to AQS an indication
of whether the nonitor neets the requirenments of appendi x E
to this part.

(c) Al data froman SPM using a Federal reference
nmet hod, equival ent method, or approved regional nmethod which
has operated for nore than 24 nonths is eligible for
conparison to the rel evant NAAQS, subject to the conditions
of 858.30, unless the air nonitoring agency denonstrates in
t he docunentation required in paragraph (a) of this section
that the data froma particul ar period does not neet the
requi renents in paragraph (b) of this section.

(d) If an SPMusing a Federal reference nethod,
equi val ent net hod, or approved regional nmethod is
di sconti nued within 24 nonths of start-up, the Adm nistrator
wll not use data fromthe SPM for NAAQS viol ation
determ nations for the PM,,, PM,.,s, 0Ozone, or the annual
PM, NAAGCS.

(e) If an SPM using a Federal reference nethod,
equi val ent nmet hod, or approved regional nethod is
di scontinued within 24 nonths of start-up, the Adm nistrator

wi Il not use data fromthe SPM for NAAQS viol ation
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determ nations for purposes of designating an area as
nonattainnent, for the CO SO, NO, Pb, or 24-hour PM,
NAAQS. Such data is eligible for use in determ nations of
whet her a nonattai nment area has attained one of these
NAAGS.
(f) Prior approval fromEPA is not required for

di sconti nuance of an SPM

42. Sections 58.21 through 58.28 are renoved.
Subpart D-Comparability of Ambient Data to NAAQS

43. The heading for subpart Dis revised as set forth
above.

44. Section 58.30 is revised to read as foll ows:
§58.30 Special considerations for data comparisons to the
NAAQS.

(a) Conparability of PM . data.

(1) There are two forns of the PM ; NAAQS described in
part 50 of this chapter. The PM, . nonitoring site
characteristics inpact how the resulting PM, ; data can be
conpared to the annual PM ; NAAQS form PM . data that are
representative, not of areawi de but rather, of relatively
uni que popul ation-oriented mcroscale, or |ocalized hot

spot, or unique popul ation-oriented m ddl e-scal e i npact
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sites are only eligible for conparison to the 24-hour PM .
NAAQS. For exanple, if the PM s nonitoring site is adjacent
to a unique dom nating | ocal PM ; source or can be shown to
have average 24-hour concentrations representative of a
smal | er than nei ghborhood spatial scale, then data froma
nonitor at the site would only be eligible for conparison to
t he 24-hour PM ; NAAQS.

(2) There are cases where certain popul ation-oriented,
m croscale or mddle scale PM,; nonitoring sites are
deternmi ned by the Regional Administrator to collectively
identify a larger region of |ocalized high anbient PM ¢
concentrations. |In those cases, data fromthese
popul ation-oriented sites would be eligible for conparison
to the annual PM ¢ NAAQS.

(b) Conparability of PM,., data.

To be eligible (or suitable) for conparison to the PM,.
» 5 NAAQS, PM,.,s data nust be froma nonitoring site that
neets all five of the follow ng conditions.

(1) The site must be within the boundaries of an
ur bani zed area as defined by the U S. Bureau of the Census.

(2) The site must be in census block group with a
popul ati on density of 500 or nore persons per square mle.

Alternatively, the site may be in a census block group with
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a lower population density if the block group is part of an
enclave that is not nore than five square mles in |and
ar ea.

(3) The site must be popul ati on-oriented.

(4) The site may not be in a source-influenced
m croenvironnments (such as mcroscale or |ocalized hot spot
sites) not eligible for conparison to the annual PM ; NAAQS
under the conditions of paragraph (b). For exanple, if the
PM,.,s nonitoring site is |located on the fenceline of a
dom nating | ocal PM,,s source, then data froma nonitor at
the site would not be eligible for conparison to the 24-hour
PM,., s NAAQS

(5) PM,., s concentrations at the site nust be dom nated
by coarse fraction particulate matter generated by high
density traffic on paved roads, industrial sources, and
construction activities, and nust not be dom nated by rural
wi ndbl own dust and soils and agricultural and m ning
sources, as determ ned by the State (and approved by the
Regi onal Adm nistrator) in a site-specific assessnent.

45, Sections 58.31 through 58.36 are renoved.
Subpart E-[Reserved]

46. Subpart E of part 58 is renoved and reserved.

Subpart F--[Amended]
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47. Section 58.50 is revised to read as foll ows:
§58.50 Index reporting.

(a) The State or where applicable, |ocal agency shal
report to the general public on a daily basis through
prom nent notice an air quality index that conplies with the
requi renents of appendix Gto this part.

(b) Reporting is required for all individual MSA with
a popul ati on exceedi ng 350, 000.

(c) The popul ation of a MSA for purposes of index
reporting is the nost recent decennial U.S. census
popul ati on.

Subpart G—-[Amended]

48. Section 58.60 is anmended to read as follows:
§58.60 Federal monitoring.

The Adm nistrator may | ocate and operate an anbient air
nonitoring site if the State or |local agency fails to
| ocate, or schedule to be located, during the initial
net wor k desi gn process, or as a result of the 5-year network
assessnents required within 858.10, a SLAMS station at a
site which is necessary in the judgenent of the Regi onal
Adm ni strator to neet the objectives defined in appendix D
to this part.

49. Appendix A to part 58 is revised to read as
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fol | ows:

Appendix A to Part 58--Quality Assurance Requirements for
SLAMS, NCore, and Prevention of Significant Deterioration
(PSD) Air Monitoring

General | nformation.

Qual ity System Requirenents.

Measurenment Quality Check Requirenents.
Cal cul ations for Data Quality Assessnents.
Reporting Requirenents.

Ref er ences.

SahwbE
cooocoo

1. GCeneral Information.

Thi s appendi x specifies the mninmumquality system
requi renents applicable to SLAMS air nonitoring data and PSD
data submtted to EPA. In this section, NCore stations and
SPM stations (using FRM FEM or ARM nethods) will be
consi dered a subset of the SLAMS network. NMbnitoring
organi zati ons are encouraged to devel op and maintain quality
systens nore extensive than the required mninuns. The
permt-granting authority for PSD may require nore frequent
or nore stringent requirenents. Monitoring organizations
may, based on their quality objectives, be required to
devel op and maintain quality systens beyond the required
m nimum  Additional guidance for the requirenments reflected
in this appendix can be found in the “Quality Assurance

Handbook for Air Pollution Measurenent Systens”, volune |1,
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part 1 (see reference 10 of this appendi x) and at a national
| evel in references 1, 2, and 3 of this appendi x.

1.1 Simlarities and Differences Between SLAVMS and PSD
Monitoring. |In nost cases, the quality assurance
requi renents for SLAMS and PSD are the same. Table A-1 of
this appendi x summarizes the major simlarities and
differences of the requirenents for SLAMS and PSD. Both
prograns require:

(a) the devel opnent, docunentation, and inplenentation
of an approved quality system

(b) the assessnent of data quality;

(c) the use of reference, equivalent, or approved
nmet hods (optional for SPM;

(d) the use of calibration standards traceable to NI ST
or other primary standard;

(e) Performance eval uations and systens.

1.1.1 The nonitoring and quality assurance
responsibilities for SLAMS are with the State or | ocal
agency, hereafter called the nonitoring organization,
whereas for PSD they are with the owner/operator seeking the
permt. The nonitoring duration for SLAMS is indefinite,
whereas for PSD the duration is usually 12 nonths. \Wereas

the reporting period for precision and accuracy data is on
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an annual or calendar quarter basis for SLAMS, it is on a
continui ng sanpler quarter basis for PSD - since the
nonitoring nmay not commence at the beginning of a cal endar
quarter.

1.1.2 The performance eval uations for PSD nust be
conducted by personnel different fromthose who perform
routi ne span checks and calibrations, whereas for SLAMS, it
is the preferred but not the required condition. For PSD,
the evaluation rate is 100 percent of the sites per
reporting quarter whereas for SLAMS it is 25 percent of the
sites or instrunents quarterly. Note that nonitoring for
sul fur dioxide (SOG) and nitrogen di oxide (NG) for PSD nust
be done wi th automated anal yzers-—t he manual bubbl er net hods
are not permtted.

1.1.3 The requirenents for precision assessnent for
t he automated nethods are the same for both SLAMS and PSD.
However, for manual nethods, only one collocated site is
requi red for PSD.

1.1.4 The precision, accuracy and bias data for PSD
are reported separately for each sanpler (site), whereas for
SLAMS, the report nay be by sanpler (site) or prinary
qual ity assurance organi zation, depending on the pollutant.

SLAMS data are required to be reported to the Air Quality
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System (AQS), PSD data are required to be reported to the
permt-granting authority. Requirenents in this appendix,
with the exception to the differences discussed in this
section, and in Table A-1 of this appendix will be expected
to be followed by both SLAMS and PSD networ ks unl ess
directly specified in a particular section.

1.2 Measurenent Uncertainty. Measurenent uncertainty
IS a termused to describe deviations froma true
concentration or estimate that are related to the
measur enent process and not to spatial or tenpora
popul ation attri butes of the air being nmeasured. Monitoring
organi zati ons nust devel op quality assurance project plans
(QAPP) whi ch describe how the organi zation intends to
control neasurenment uncertainty to an appropriate |level in
order to achieve the data quality objectives. Data quality
i ndi cators associated with nmeasurenent uncertainty include:

(a) Precision. A neasurenent of nutual agreenent
anong individual neasurenents of the sane property usually
under prescribed simlar conditions, expressed generally in
terns of the standard deviation.

(b) Bias. The systematic or persistent distortion of
a nmeasurenment process which causes errors in one direction.

(c) Accuracy. The degree of agreenent between an
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observed val ue and an accepted reference value. Accuracy
i ncl udes a conbi nati on of random error (i nprecision) and
systematic error (bias) conponents which are due to sanpling
and anal yti cal operations.

(d) Conpleteness. A neasure of the anount of valid
data obtai ned froma neasurenent system conpared to the
anount that was expected to be obtai ned under correct,
normal conditions.

(e) Detectability. The low critical range value of a
characteristic that a nmethod specific procedure can reliably
di scern.

1.3 Measurenent Quality Checks. The SLAMS neasurenent
qual ity checks described in sections 3.2 and 3.3 of this
appendi x shall be reported to AQS and are included in the
data required for certification. The PSD network is
required to inplenment the neasurenent quality checks and
submt this information quarterly along with assessnent
information to the permit-granting authority.

1.4 Assessnents and Reports. Periodic assessnents and
docunentation of data quality are required to be reported to
EPA or to the permt granting authority (PSD). To provide
national uniformty in this assessnent and reporting of data

quality for all networks, specific assessnent and reporting
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procedures are prescribed in detail in sections 3, 4, and 5
of this appendix. On the other hand, the selection and
extent of the quality assurance and quality control
activities used by a nonitoring organi zati on depend on a
nunber of | ocal factors such as field and | aboratory
conditions, the objectives for nonitoring, the |evel of data
qual ity needed, the expertise of assigned personnel, the
cost of control procedures, pollutant concentration |evels,
etc. Therefore, quality systemrequirenents in section 2 of
this appendi x are specified in general terns to allow each
nonitoring organi zation to develop a quality systemthat is
nost efficient and effective for its own circunstances while
achieving the data quality objectives required for the SLAVS
sites.

2. Quality System Requirenents.

A quality systemis the neans by which an organi zation
manages the quality of the nonitoring information it
produces in a systematic, organized manner. |t provides a
framewor k for planning, inplenmenting, assessing and
reporting work performed by an organi zation and for carrying
out required quality assurance and quality control
activities.

2.1 Qality Managenent Plans and Quality Assurance
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Project Plans. Al nonitoring organi zati ons nust devel op a
quality systemthat is described and approved in quality
managenent plans (QW) and QAPP to ensure that the
nonitoring results:

(a) neet a well-defined need, use, or purpose;

(b) provide data of adequate quality for the intended
nmoni tori ng obj ecti ves;

(c) satisfy stakehol der expectati ons;

(d) conply with applicable standards specifications;

(e) conply with statutory (and other) requirenments of
society; and

(f) reflect consideration of cost and economni cs.

2.1.1 The QW describes the quality systemin ternms of
t he organi zational structure, functional responsibilities of
managenent and staff, |ines of authority, and required
i nterfaces for those planning, inplenenting, assessing and
reporting activities involving environnmental data operations
(EDO). The QWP nust be suitably docunented in accordance
with EPA requirenents (reference 2 of this appendi x), and
approved by the appropriate Regi onal Adm nistrator, or
Regi onal Admi nistrator's designee. The quality systemw ||
be reviewed during the systens audits described in section

2.5 of this appendix. Organizations that inplenent |ong-
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termnonitoring prograns with EPA funds shoul d have a
separate QWP docunent. Snaller organizations or
organi zations that do infrequent work with EPA funds may
conbine the QW with the QAPP based on negotiations with the
fundi ng agency. Additional guidance on this process can be
found in reference 10 of this appendi x. Approval of the
recipient's QW by the appropriate Regi onal Adm nistrator,
or the Regional Administrator's designee, may all ow
del egation of the authority to review and approve QAPP to
the recipient, based on adequacy of quality assurance
procedures descri bed and docunented in the QW. The QAPP
wll be reviewed by EPA during systens audits or
circunstances related to data quality.

2.1.2 The QAPP is a formal docunent describing, in
sufficient detail, the quality systemthat nust be
i npl emented to ensure that the results of work perforned
will satisfy the stated objectives. The quality assurance
policy of the EPA requires every EDOto have witten and
approved QAPP prior to the start of the EDO. It is the
responsibility of the nonitoring organi zation to adhere to
this policy. The QAPP nust be suitably docunented in
accordance with EPA requirenents (reference 3 of this

appendi x) .
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2.1.3 The nonitoring organizations’ quality system
nmust have adequate resources both in personnel and funding
to plan, inplement, assess and report on the achi evenent of
the requirenents of this appendi x and its approved QAPP

2.2 Independence of Quality Assurance. The nonitoring
organi zati on nust provide for a quality assurance nmanagenent
function; that aspect of the overall managenent system of
the organization that determ nes and inplenents the quality
policy defined in a nonitoring organization's QW. Quality
managenent i ncludes strategic planning, allocation of
resources and other systematic planning activities (e.qg.
pl anni ng, 1 nplenentation, assessing and reporting)
pertaining to the quality system The quality assurance
managenent function nust have sufficient technical expertise
and managenent authority to conduct independent oversi ght
and assure the inplenmentation of the organization's quality
systemrelative to the Anbient Air Quality Mnitoring
Program and shoul d be organi zational |y i ndependent of
envi ronnmental data generation activities.

2.3. Data Quality Performance Requirenents

2.3.1 Data Quality Qojectives. Data quality
objectives (DQO or the results of other systematic planning

processes are statements that define the appropriate type of
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data to collect and specify the tolerable |evels of
potential decision errors that will be used as a basis for
establishing the quality and quantity of data needed to
support the objectives of the SLAMS stations. DQO w || be
devel oped by EPA to support the primary SLAMS objectives for
each criteria pollutant. As they are devel oped they will be
added to the regulation. DQO or the results of other
systemati c pl anni ng processes for PSD or other nonitoring
will be the responsibility of the nonitoring organizations.
The quality of the conclusions made fromdata interpretation
can be affected by popul ation uncertainty (spatial or
tenporal uncertainty) and neasurenent uncertainty
(uncertainty associated with collecting, analyzing, reducing
and reporting concentration data). This appendi x focuses on
assessing and controlling nmeasurenent uncertainty.

2.3.1.1 Measurenent Uncertainty for Automated and
Manual PM ; Methods. The goal for acceptabl e nmeasurenent
uncertainty is defined as 10 percent coefficient of
variation (CV) for total precision and + 10 percent for
total bias.

2.3.1.2 Measurenent Uncertainty for Automated Ozone
Met hods. The goal for acceptable neasurenent uncertainty is

defined for precision as an upper 95 percent confidence
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limt for the coefficient variation (CV) of 7 percent and
for bias as an upper 95 percent confidence limt for the
absol ute bias of 7 percent.

2.3.1.3 Measurenent Uncertainty for PM,,s Methods.
The goal for acceptabl e neasurenent uncertainty is defined
for precision as an upper 95 percent confidence |imt for
the coefficient variation (CV) of 15 percent and for bias as
an upper 95 percent confidence limt for the absolute bias
of 15 percent.

2.4 National Performance Eval uation Prograns.
Moni toring plans or QAPP shall provide for the
I npl ement ati on of a program of independent and adequate
audits of all nonitors providing data for SLAVMS and PSD
i ncludi ng the provision of adequate resources for such audit
prograns. A nonitoring plan (or QAPP) which provides for
nonitoring organi zation participation in EPA"s National
Performance Audit Program (NPAP) and the PM Performance
Eval uati on Program (PEP) program and whi ch indicates the
consent of the nonitoring organization for EPA to apply an
appropriate portion of the grant funds, which EPA would
ot herw se award to the nonitoring organization for
nmonitoring activities, will be deemed by EPA to neet this

requirenent. For clarification and to participate,
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nonitoring organi zati ons shoul d contact either the
appropriate EPA Regional Quality Assurance (QA) Coordi nator
at the appropriate EPA Regional Ofice |location, or the NPEP
Coor di nator, Em ssions Mnitoring and Anal ysis Division
(D205-02), U.S. Environnental Protection Agency, Research
Triangle Park, NC 27711.

2.5 Technical Systens Audit Program Techni cal
systens audits of each anbient air nonitoring organization
shall be conducted at | east every 3 years by the appropriate
EPA Regional Ofice and reported to the AQS. Systens audit
prograns are described in reference 10 of this appendi x.

For further instructions, nonitoring organizations should
contact the appropriate EPA Regi onal QA Coordi nator.

2.6 Caseous and Flow Rate Audit Standards.

2.6.1 Gaseous pollutant concentration standards
(permeation devices or cylinders of conpressed gas) used to
obtain test concentrations for carbon nonoxide (CO, sulfur
di oxide (SO), nitrogen oxide (NO, and nitrogen dioxide
(NQ) nust be traceable to either a National Institute of
St andards and Technol ogy (NI ST) Traceabl e Reference Materi al
(NTRM or a NIST-certified Gas Manufacturer's Interna
Standard (GM'S), certified in accordance with one of the

procedures given in reference 4 of this appendi x. Vendors
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advertizing certification with the procedures provided in
reference 4 of this appendi x and distributing gasses as “EPA
Protocol Gas” nust participate in the EPA Protocol Gas
Verification Programor not use “EPA” in any form of
adverti zi ng.

2.6.2 Test concentrations for ozone (O)) nust be
obtained in accordance with the ultra violet photonetric
cal i bration procedure specified in appendix Dto part 50 of
this chapter, or by neans of a certified O, transfer
standard. Consult references 7 and 8 of this appendix for
gui dance on primary and transfer standards for O,

2.6.3 Flow rate neasurenents nust be nade by a flow
measuring instrunent that is traceable to an authoritative
vol une or other applicable standard. Cuidance for
certifying sonme types of floweters is provided in reference
10 of this appendi x.

2.7 Primary Requirenents and CGui dance. Requirenents
and gui dance docunents for devel oping the quality system are
contained in references 1 through 10 of this appendi x, which
al so contai n many suggested procedures, checks, and contro
speci fications. Reference 10 of this appendi x descri bes
speci fic guidance for the devel opment of a quality system

for SLAMS. Many specific quality control checks and
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specifications for nethods are included in the respective
ref erence nmet hods described in part 50 of this chapter or in
t he respective equival ent nethod descriptions avail able from
EPA (reference 6 of this appendix). Simlarly, quality
control procedures related to specifically designated
ref erence and equival ent nethod anal yzers are contained in
t he respective operation or instruction manual s associ at ed
wi th those anal yzers.

3. Measurenent Quality Check Requirenents.

This section provides the requirenents for performng
t he neasurenent quality checks that can be used to assess
data quality and with the exception of the flow rate
verifications (sections 3.2.3 and 3.3.2 of this appendi x)
are required to be submitted to the AQS within the sane tine
frame requirenents as routine data. Section 3.2 of this
appendi x descri bes checks of automated or conti nuous
instrunments while section 3.3 describe checks associ at ed
wi th manual sanpling instrunments. Qher quality control
sanples are identified in the various references described
earlier and can be used to control certain aspects of the
nmeasur enent system

3.1 Primary Quality Assurance Organi zation. Estimates

of data quality will be calculated on the basis of single
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nonitors, and primary quality assurance organi zations. A
primary quality assurance organi zation is defined as a
nonitoring organi zati on or other organi zation that is
responsi ble for a set of stations that nonitors the sane
pol l utant and for which data quality assessnents can be
pool ed. Each criteria pollutant sanpler/nonitor at a
nmonitoring station in the SLAMS network nust be associ ated
wi th one, and only one, primary quality assurance
or gani zati on.

3.1.1 Each primary quality assurance organi zation
shal | be defined such that neasurenent uncertainty anong al
stations in the organi zation can be expected to be
reasonabl y honbgeneous, as a result of comon factors.
Common factors that should be considered by nonitoring
organi zations in defining primary quality assurance
or gani zati ons i ncl ude:

(a) operation by a common team of field operators
according to a comon set of procedures;

(b) use of a conmon QAPP or standard operating
pr ocedur es;

(c) common calibration facilities and standards;

(d) oversight by a common quality assurance

organi zati on; and
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(e) support by a comon nanagenent, | aboratory or
headquarters.

3.1.2 Primary quality assurance organi zati ons are not
necessarily related to the organi zation reporting data to
the AQS. Monitoring organi zations having difficulty in
defining the primary quality assurance organi zations or in
assigning specific sites to primary quality assurance
organi zati ons should consult with the appropriate EPA
Regional Ofice. Al definitions of primary quality
assurance organi zations shall be subject to final approval
by the appropriate EPA Regional Ofice during schedul ed
network reviews or systens audits.

3.1.3 Assessnent results shall be reported as
specified in section 5 of this appendi x.

3.2 Measurenent Quality Checks of Automated Met hods.
Tabl e A-2 of this appendi x provides a summary of the types
and frequency of the neasurenent quality checks that will be
described in this section.

3.2.1 One-Point Quality Control Check for SO, NGO, O,
and CO. A one-point quality control (QC) check nust be
perfornmed at | east once every 2 weeks on each autonmated
anal yzer used to neasure SO, NGO, O and CO The frequency

of QC checks may be reduced based upon review, assessnent
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and approval of the EPA Regional Adm nistrator. However,
with the advent of automated calibration systens nore
frequent checking is encouraged. See Reference 10 of this
appendi x for guidance on the review procedure. The QC check
is made by chall enging the anal yzer with a QC check gas of
known concentration (effective concentration for open path
anal yzers) between 0.01 and 0.10 parts per mllion (ppm for
SO,, NGO, and O,, and between 1 and 10 ppm for CO anal yzers.
The ranges allow for appropriate check gas sel ection for
SLAMS sites that may be sanpling for different objectives,
i.e., trace gas nonitoring vs. conparison to Nationa
Ambient Air Quality Standards (NAAQS). It is suggested that
the QC check gas concentration selected should be related to
the routine concentrations nornmally neasured at sites within
the nonitoring network in order to appropriately reflect the
preci sion and bias at these routine concentration ranges.
To check the precision and bias of SLAMS anal yzers operating
at ranges either above or below the levels identified, use
check gases of appropriate concentrations as approved by the
appropri ate EPA Regional Adm nistrator or their designee.
The standards from whi ch check concentrations are obtained
nmust neet the specifications of section 2.6 of this

appendi x.
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3.2.1.1 Except for certain CO anal yzers descri bed

bel ow, point analyzers nust operate in their normal sanpling
node during the QC check, and the test atnosphere mnmust pass
through all filters, scrubbers, conditioners and ot her
conponents used during normal anbi ent sanpling and as nuch
of the anbient air inlet systemas is practicable. |If
permtted by the associ ated operation or instruction nmanual,
a CO point analyzer may be tenporarily nodified during the
QC check to reduce vent or purge flows, or the test
at nosphere may enter the analyzer at a point other than the
normal sanple inlet, provided that the analyzer's response
is not likely to be altered by these deviations fromthe
normal operational node. If a QC check is made in
conjunction with a zero or span adjustnent, it nust be nade
prior to such zero or span adjustnents.

3.2.1.2 Open path analyzers are tested by inserting a
test cell containing a QC check gas concentration into the
optical neasurenent beam of the instrunent. |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 instrument should be
altered as little as possible to accombpdate the test cel

for the test. However, if permtted by the associated
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operation or instruction manual, an alternate |ocal |ight
source or an alternate optical path that does not include
t he normal at nospheric nonitoring path nay be used. The
actual concentration of the QC check gas in the test cel
nmust be selected to produce an effective concentration in
the range specified earlier in this section. GCenerally, the
QC test concentration neasurenment will be the sum of the
at nospheri c pollutant concentration and the QC 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 neasured by the
open path instrunent under test imediately before and
i medi ately after the QC test fromthe QC check gas
concentration nmeasurenment. |If the difference between these
before and after measurenents is greater than 20 percent of
the effective concentration of the test gas, discard the
test result and repeat the test. |If possible, open path
anal yzers should be tested during periods when the
at nospheric pollutant concentrations are relatively | ow and
st eady.

3.2.1.3 Report the audit concentration (effective

concentration for open path analyzers) of the QC gas and the
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correspondi ng neasured concentration (corrected
concentration, if applicable, for open path anal yzers)
i ndi cated by the analyzer. The percent differences between
t hese concentrations are used to assess the precision and
bias of the nonitoring data as described in sections 4.1.2
(precision) and 4.1.3 (bias) of this appendi x.

3.2.2 Performance evaluation for SO, NGO, G, or CO
Each cal endar quarter (during which analyzers are operated),
eval uate at |east 25 percent of the SLAMS anal yzers that
nmonitor for SO, NGO, O,, or CO such that each analyzer is
eval uated at | east once per year. |If there are fewer than
four analyzers for a pollutant within a primary quality
assurance organi zation, it is suggested to randomy eval uate
one or nore analyzers so that at |east one anal yzer for that
pollutant is eval uated each cal endar quarter. \Were
possi bl e, EPA strongly encourages nore frequent eval uations,
up to a frequency of once per quarter for each SLAMS
analyzer. It is also suggested that the eval uation be
conducted by a trained experienced technician other than the
routi ne site operator.

3.2.2.1 The evaluation is nade by challenging the
anal yzer with audit gas standard of known concentration

(effective concentration for open path anal yzers) from at
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| east three consecutive ranges that are applicable to the

anal yzer being eval uat ed:

Audi t Concentration range, ppm
| evel
O, SO, NG, CO

1...... 0.02-0.05 |0.0003-0.005 |0.0002-0.002 |0.08-0.10
2...... 0.06-0.10 |0.006-0.01 0. 003- 0. 005 0. 50-1.00
3. .. 0.11-0.20 |0.02-0.10 0. 006-0. 10 1.50-4.00
4...... 0.21-0.30 |0.11-0.40 0.11-0. 30 5-15
5...... 0.31-0.90 0.41-0.90 0. 31-0.60 20-50

An additional 4th range is encouraged for those nonitors

t hat have the potential for exceeding the concentration
ranges described by the initial three sel ected.

3.2.2.2 NO, audit gas for chem | um nescence-type NO
anal yzers nust also contain at |east 0.08 ppm NO  NO
concentrations substantially higher than 0.08 ppm as may
occur when using sone gas phase titration (GPT) techniques,
may | ead to evaluation errors in chem | um nescence anal yzers
i nbal ance. Such

due to inevitable m nor NO NQ channel

errors may be atypical of routine nonitoring errors to the
extent that such NO concentrations exceed typical anbi ent NO
concentrations at the site. These errors may be mnim zed
by nodi fying the GPT technique to | ower the NO

concentrations remaining in the NO audit gas to |levels
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closer to typical anbient NO concentrations at the site.

To eval uate SLAMS anal yzers operating on ranges hi gher
than 0 to 1.0 ppmfor SO, NGO, and O, or 0 to 50 ppm for CO
use audit gases of appropriately higher concentration as
approved by the appropriate EPA Regional Adm nistrator or
the Adm nistrators's desi gnee.

3.2.2.3 The standards fromwhich audit gas test
concentrations are obtained nust neet the specifications of
section 2.6 of this appendix. The gas standards and
equi pnment used for evaluations nmust not be the sane as the
standards and equi pnent used for calibration or calibration
span adjustnents. For SLAMS sites, the auditor should not
be the operator or anal yst who conducts the routine
nonitoring, calibration, and analysis. For PSD sites the
audi tor nust not be the operator or analyst who conducts the
routi ne nmonitoring, calibration, and anal ysis.

3.2.2.4 For point analyzers, the evaluation shall be
carried out by allowi ng the anal yzer to anal yze the audit
gas test atnosphere in its normal sanpling node such that
the test atnosphere passes through all filters, scrubbers,
conditioners, and other sanple inlet conponents used during
normal anbi ent sanpling and as nuch of the anbient air inlet

systemas is practicable. The exception provided in section
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3.2.1 of this appendix for certain CO anal yzers does not
apply for eval uations.

3.2.2.5 (Open path anal yzers are eval uated by
inserting a test cell containing the various audit gas
concentrations into the optical neasurenent beam of the
instrument. |If possible, the normally used transmtter,
receiver, and, as appropriate, reflecting devices should be
used during the evaluation, and the normal nonitoring
configuration of the instrunent should be nodified as little
as possible to accompdate the test cell for the eval uation.
However, if permtted by the associated operation or
I nstruction nmanual, an alternate |ocal |ight source or an
alternate optical path that does not include the norma
at nospheric nonitoring path may be used. The actual
concentrations of the audit gas in the test cell nust be
sel ected to produce effective concentrations in the
eval uation |l evel ranges specified in this section of this
appendi x. Cenerally, each eval uation concentration
nmeasurenent result will be the sum of the atnospheric
pol | utant concentration and the eval uation test
concentration. |If so, the result nust be corrected to
renove the atnospheric concentration contribution. The

corrected concentration is obtained by subtracting the
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average of the atnospheric concentrations neasured by the
open path instrunent under test imediately before and
i medi ately after the evaluation test (or preferably before
and after each evaluation concentration level) fromthe
eval uati on concentrati on neasurenent. |If the difference
bet ween the before and after neasurenents 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
pat h anal yzers shoul d be eval uated during periods when the
at nospheric pollutant concentrations are relatively | ow and
steady. Also, the nonitoring path length nust be reverified
to within +3 percent to validate the evaluation, since the
nonitoring path length is critical to the determ nation of
the effective concentration.

3.2.2.6 Report both the evaluation concentrations
(effective concentrations for open path analyzers) of the
audit gases and the correspondi ng neasured concentration
(corrected concentrations, if applicable, for open path
anal yzers) indicated or produced by the anal yzer being
tested. The percent differences between these
concentrations are used to assess the quality of the

nmonitoring data as described in section 4.1.4 of this
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appendi Xx.

3.2.3 Flow Rate Verification for Particulate Matter
A one-point flow rate verification check nust be perforned
at | east once every nonth on each autonated anal yzer used to
neasure PM, PM,,s and PM,.. The verification is nade by
checking the operational flow rate of the analyzer. |If the
verification is made in conjunction with a flow rate
adjustnment, it nust be nade prior to such flowrate
adj ustment. Random zation of the flow rate verification
with respect to tinme of day, day of week, and routine
service and adjustnments is encouraged where possible. For
the standard procedure, use a flow rate transfer standard
certified in accordance with section 2.6 of this appendix to
check the analyzer's normal flowrate. Care should be used
in selecting and using the flow rate measurenent device such
that it does not alter the normal operating flowrate of the
anal yzer. Report the flowrate of the transfer standard and
the corresponding flow rate neasured (indicated) by the
anal yzer. The percent differences between the audit and
measured flow rates are used to assess the bias of the
nonitoring data as described in section 4.2.2 of this
appendi x (using flowrates in lieu of concentrations).

3.2.4 Sem -Annual Flow Rate Audit for Particul ate
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Matter. Every 6 nonths, audit the flow rate of the PM,,
PM,., s and PM,; particul ate anal yzers. Were possible, EPA
strongly encourages nore frequent auditing. It is also
suggested that the audit be conducted by a trained
experienced technician other than the routine site operator.
The audit is made by neasuring the anal yzer's nornma
operating flowrate using a flow rate transfer standard
certified in accordance with section 2.6 of this appendi x.
The flow rate standard used for auditing nust not be the
sane flow rate standard used to calibrate the anal yzer
However, both the calibration standard and the audit
standard may be referenced to the sane primary flow rate or
vol une standard. G eat care nust be used in auditing the
flowrate to be certain that the flow neasurenent device
does not alter the normal operating flow rate of the
anal yzer. Report the audit flow rate of the transfer
standard and the corresponding fl ow rate neasured
(indicated) by the analyzer. The percent differences
bet ween these flow rates are used to validate the one-point
flow rate verification checks used to estinmate bias as
described in section 4.2.3 of this appendi x.

3.2.5 Collocated Procedures for PM,,s and PM, .. For

each pair of collocated nonitors, designate one sanpler as
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the primary nonitor whose concentrations will be used to
report air quality for the site, and designate the other as
the audit nonitor.

3.2.5.1 Each EPA desi gnated Federal reference nethod
(FRM) or Federal equivalent nmethod (FEM within a prinmary
gqual ity assurance organi zation mnust:

(a) Have 15 percent of the nonitors collocated (val ues
of .5 and greater round up); and

(b) Have at least 1 collocated nonitor (if the total
nunber of nonitors is less than 3). The first coll ocated
nonitor nmust be a designated FRM nonitor.

3.2.5.2 1In addition, nonitors selected for collocation
nmust al so nmeet the follow ng requirenents:

(a) A primary nonitor designated as an EPA FRM shal
be collocated with an audit nonitor having the same EPA FRM
nmet hod desi gnati on.

(b) For each primary nonitor designated as an EPA FEM
50 percent of the nonitors designated for collocation shal
be collocated with an audit nonitor having the sanme net hod
designati on and 50 percent of the nonitors shall be
collocated with an FRM audit nonitor. |If the primary
qual ity assurance organi zation only has one FEM nonitor it

shall be collocated with an FRM audit nonitor. If there are
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an odd nunber of collocated nonitors required, the
additional nonitor shall be an FRM audit nonitor. An
exanple of this procedure is found in Table A-3 of this
appendi x.

3.2.5.3 The collocated nonitors should be depl oyed
according to the foll ow ng protocol

(a) 80 percent of the collocated audit nonitors shoul d
be depl oyed at sites with annual average or daily
concentrations estimated to be within + 20 percent of the
appl i cabl e NAAQS and the renmi nder at what the nonitoring
organi zati ons designate as high val ue sites;

(b) If an organization has no sites with annual
average or daily concentrations within + 20 percent of the
annual NAAQS (or 24-hour NAAQS if that is affecting the
area), 60 percent of the collocated audit nonitors should be
depl oyed at those sites with the annual nmean concentrations
(or 24-hour NAAQS if that is affecting the area) anong the
hi ghest 25 percent for all sites in the network.

3.2.5.4 In determning the nunber of collocated sites
required for PM s, nonitoring networks for visibility
assessnents should not be treated i ndependently from
networks for particulate matter, as the separate networks

may share one or nore conmon sanplers. However, for C ass
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visibility areas, EPA w |l accept visibility aerosol nass
neasurenent instead of a PM,; neasurenent if the latter
measurenent is unavailable. Any PM, 5 nonitoring site which
does not have a nonitor which is an EPA FRM or FEM i s not
required to be included in the nunber of sites which are
used to determ ne the nunber of collocated nonitors.

3.2.5.5 For each PSD nonitoring network, one site nust
be collocated. A site with the predicted highest 24-hour
pol | utant concentration nust be sel ected.

3.2.5.6 The two collocated nonitors nust be within 4
neters of each other and at least 2 neters apart for flow
rates greater than 200 liters/mn or at |least 1 nmeter apart
for sanplers having flowrates less than 200 liters/mn to
preclude airflow interference. Calibration, sanpling, and
anal ysis nmust be the same for both collocated sanpl ers and
the sane as for all other sanplers in the network.

3.2.5.7 Sanple the collocated audit nonitor for SLANMS
sites on a 12-day schedul e; sanple PSD sites on a 6-day
schedul e or every third day for PSD daily nmonitors. If a
primary quality assurance organi zation has only one
col |l ocated nonitor, higher sanpling frequencies than the 12-
day schedul e may be needed in order to produce ~25 valid

sanple pairs a year. Report the neasurenents from both
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primary and coll ocated audit nonitors at each coll ocated
sanpling site. The calculations for evaluating precision
bet ween the two coll ocated nonitors are described in section
4.3.1 of this appendi x.

3.2.6 Performance Eval uation Procedures for PM,,s and
PM, ;. The performance eval uation is an independent
assessnent used to estimate total neasurenent system bias.
These evaluations will be perforned under the PM Performance
Eval uati on Program (PEP) (section 2.4 of this appendix) or a
conpar abl e program Performance eval uations wll be
perfornmed on the SLAMS nonitors annually within each primary
gqual ity assurance organi zation. For primary quality
assurance organi zations with I ess than or equal to five
nmonitoring sites, five valid performance evaluation audits
must be collected and reported each year. For primary
gqual ity assurance organi zations with greater than five
nmonitoring sites, eight valid performance eval uation audits
must be coll ected and reported each year. A valid
performance eval uati on audit neans that both the primary
nmoni tor and PEP audit concentrations are valid and above 3
ug/ n¥. Additionally, each year, every designated FRM or FEM
within a primary quality assurance organi zati on nust:

(a) have each net hod designation eval uated each year
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and,

(b) have all FRM or FEM sanpl ers subject to an PEP
audit at | east once every six years; which equates to
approxi mately 15 percent of the nonitoring sites audited
each year

Addi ti onal information concerning the Performance
Eval uation Programis contained in reference 10 of this
appendi x. The cal cul ations for evaluating bias between the
primary nonitor and the performance eval uation nonitor for
PM, ; are described in section 4.3.2 of this appendi x. The
cal cul ations for evaluating bias between the primry
nmonitor(s) and the performance eval uati on nonitors for PM,.
, s are described in section 4.1.3 of this appendi x.

3.3 Measurenent Quality Checks of Manual Methods.
Tabl e A-2 of this appendi x provides a summary of the types
and frequency of the neasurenent quality checks that will be
described in this section.

3.3.1 Collocated Procedures for PM,. For each
net wor k of manual PM, nmet hods, select 15 percent (or at
| east one) of the nonitoring sites within the primry
qual ity assurance organi zation for collocated sanpling. For
pur poses of precision assessnent, networks for neasuring

total suspended particulate (TSP) and PM, shall be
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consi dered separately fromone another. PM, and TSP sites
havi ng annual nean particulate matter concentrations anong
t he hi ghest 25 percent of the annual nean concentrations for
all the sites in the network nust be selected or, if such
sites are inpractical, alternative sites approved by the EPA
Regi onal Admi nistrator may be sel ected.

3.3.1.1 In determning the nunber of collocated sites
required for PM, nonitoring networks for lead (Pb) should
be treated i ndependently fromnetworks for particul ate
matter (PM, even though the separate networks may share one
or nore common sanplers. However, a single pair of sanplers
coll ocated at a conmon-sanpler nonitoring site that neets
the requirenents for both a collocated Pb site and a
collocated PMsite may serve as a collocated site for both
net wor ks.

3.3.1.2 The two collocated nonitors nust be within 4
nmeters of each other and at |east 2 neters apart for flow
rates greater than 200 liters/mn or at least 1 neter apart
for sanplers having flow rates less than 200 liters/mn to
preclude airflow interference. Calibration, sanpling,
anal ysis and verification/validation procedures nmust be the
sane for both collocated sanplers and the sane as for al

ot her sanplers in the network.
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3.3.1.3 For each pair of collocated sanplers,
desi gnate one sanpler as the primary sanpler whose sanpl es
will be used to report air quality for the site, and
designate the other as the audit sanpler. Sanple SLAMS
sites on a 12-day schedul e; sanple PSD sites on a 6-day
schedul e or every third day for PSD daily sanplers. If a
primary quality assurance organi zation has only one
col l ocated nonitor, higher sanpling frequencies than the
12-day schedul e may be needed in order to produce ~25 valid
sanple pairs a year. Report the neasurenments from both
sanpl ers at each collocated sanpling site. The cal cul ations
for evaluating precision between the two collocated sanplers
are described in section 4.2.1 of this appendi x.

3.3.2 Flow Rate Verification for Particulate Mtter.
Fol |l ow the sane procedure as described in section 3.2.3 of
this appendix for PM s, PM, PM,,s and TSP instrunents.

The percent differences between the audit and neasured fl ow
rates are used to assess the bias of the nonitoring data as
described in section 4.2.2 of this appendi x.

3.3.3 Sem -Annual Flow Rate Audit for Particul ate
Matter. Follow the sane procedure as described in section
3.2.4 of this appendix for PM s, PM, PM,.,s and TSP

instrunents. The percent differences between these fl ow
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rates are used to validate the one-point flowrate
verification checks used to estinmate bias as described in
section 4.2.3 of this appendix. Geat care nmust be used in
audi ti ng high-volunme particulate matter sanpl ers having fl ow
regul at ors because the introduction of resistance plates in
the audit flow standard device can cause abnormal flow
patterns at the point of flow sensing. For this reason, the
flow audit standard should be used with a normal filter in
pl ace and wi thout resistance plates in auditing
fl owregul ated hi gh-vol une sanplers, or other steps should
be taken to assure that flow patterns are not perturbed at
t he point of flow sensing.

3.3.4 Pb Methods.

3.3.4.1 Annual Flow Rate. For the Pb Reference Method
(40 CFR part 50, appendix G, the flow rates of the
hi gh-vol une Pb sanpl ers shall be verified and audited using
t he sane procedures described in sections 3.3.2 and 3. 3.3 of
t hi s appendi x.

3.3.4.2 Pb Strips. Each calendar quarter or sanpling
quarter (PSD), audit the Pb Reference Method anal yti cal
procedure using glass fiber filter strips containing a known
quantity of Pb. These audit sanple strips are prepared by

depositing a Pb solution on unexposed glass fiber filter
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strips of dinensions 1.9 centineters (cm by 20.3 cm (3/4
inch by 8 inch) and allowng themto dry thoroughly. The
audit sanpl es nust be prepared using batches of reagents
different fromthose used to calibrate the Pb anal ytica
equi pnent being audited. Prepare audit sanples in the

foll om ng concentration ranges:

Range Pb Equi val ent Ambi ent
Concentrati on, Pb
Mg/ Strip Concentrati on,
ug/ nt *
i 100- 300 0.5-1.5
2 400- 1000 3.0-5.0

1 Equi val ent anbient Pb concentration in pg/n? is based on
sanpling at 1.7 nm/mn for 24 hours on a 20.3 cmx 25.4 cm
(8 inch x 10 inch) glass fiber filter.

(a) Audit sanples nmust be extracted using the sane
extraction procedure used for exposed filters.

(b) Analyze three audit sanples in each of the two
ranges each quarter sanples are analyzed. The audit sanple
anal yses shall be distributed as nmuch as possi ble over the
entire cal endar quarter.

(c) Report the audit concentrations (in pg Pb/strip)
and the correspondi ng nmeasured concentrations (in pg
Pb/strip) using AQS unit code 077. The relative percent

di fferences between the concentrations are used to cal cul ate

anal ytical accuracy as described in section 4.4.2 of this
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appendi Xx.

(d) The audits of an equivalent Pb nethod are
conducted and assessed in the sanme manner as for the
reference nethod. The flow auditing device and Pb anal ysis
audit sanples nust be conpatible with the specific
requi renents of the equival ent nethod.

3.3.5 Collocated Procedures for PM,,s and PM, ..
Fol |l ow t he sane procedure as described in section 3.2.5 of
thi s appendi x.

3.3.6 Perfornmance Eval uation Procedures for PM,, s and
PM, ;. Follow the sanme procedure as described in section
3.2.6 of this appendi x.

4. Calculations for Data Quality Assessnent.

(a) Calculations of neasurenent uncertainty are
carried out by EPA according to the follow ng procedures.
Primary qual ity assurance organi zations should report the
data for all appropriate neasurenent quality checks as
specified in this appendi x even though they may elect to
performsonme or all of the calculations in this section on
their own.

(b) The EPA will provide annual assessnents of data
qual ity aggregated by site and prinmary quality assurance

organi zation for SO, NO, O, and CO and by primary quality
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assurance organi zation for PM, PM s PM,.,s and Pb.

(c) At low concentrations, agreenent between the
measur enents of coll ocated sanplers, expressed as relative
percent difference or percent difference, nay be relatively
poor. For this reason, collocated neasurenent pairs are
selected for use in the precision and bias cal culations only
when both measurenents are equal to or above the follow ng
limts:

(1) TSP: 20 g/ nt.

(2) Pb: 0.15 pg/ nt.

(3) PM,(H -Vol): 15 pg/nt.

(4) PM, (Lo-Vol): 3 pg/nt.

(5) PM,,s and PM : 3 ug/nt.

4.1 Statistics for the Assessment of QC Checks for
SO,, NGO, O, and CO.

4.1.1 Percent Difference. Al neasurenent quality
checks start with a conparison of an audit concentration or
value (flowate) to the concentration/val ue neasured by the
anal yzer and use percent difference as the conparison
statistic as described in equation 1 of this section.

For each single point check, calculate the percent

difference, d;,, as follows:

Equation 1
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MeEas — andit
ardit

d; =

1

100

where, neas is the concentration indicated by the nonitoring
organi zation’s instrunent and audit is the audit
concentration of the standard used in the QC check being
nmeasur ed.

4.1.2 Precision Estinmate. The precision estimte is
used to assess the one-point QC checks for SO, NO, O, or
CO described in section 3.2.1 of this appendix. The
precision estimator is the coefficient of variation upper

bound and is cal cul ated using equation 2 of this section:

Equation 2

- - 1
o - i=1 i=1 . L
nln-1) X210

where, X ,, ., 1s the 10th percentile of a chi-squared

distribution with n-1 degrees of freedom
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4.1.3 Bias Estimate. The bias estimate is cal cul ated
usi ng the one-point QC checks for SO, NO, O, or CO
described in section 3.2.1 of this appendix and the
performance eval uation program for PM,., s described in
section 3.2.6 of this appendix. The bias estimator is an
upper bound on the mean absol ute val ue of the percent

di fferences as described in equation 3 of this section:

Equation 3

‘bz’as‘ = AB+195 -1 A

Jn
where, n is the nunber of single point checks being
aggregated; t, ., is the 95th quantile of a t-distribution
with n-1 degrees of freedom the quantity AB is the nean of
the absolute values of the d,’s and is cal cul ated using

equation 4 of this section:

Equation 4

1 »n
AB:;-E |, |

and the quantity As is the standard devi ati on of the
absolute value of the d,s and is cal cul ated using equation

5 of this section:
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Equation 5

L)

SN

i=1

n[n— 1)

4.1.3.1 Assigning a sign (positive/negative) to the
bias estimate. Since the bias statistic as calculated in
equation 3 of this appendi x uses absolute values, it does
not have a tendency (negative or positive bias) associated
withit. A sign will be designated by rank ordering the
percent differences of the QC check sanples froma given
site for a particular assessnent interval.

4.1.3.2 Calculate the 25th and 75th percentiles of the
percent differences for each site. The absol ute bias upper
bound shoul d be flagged as positive if both percentiles are
positive and negative if both percentiles are negative. The
absol ute bi as upper bound would not be flagged if the 25th
and 75th percentiles are of different signs.

4.1.4 Validation of Bias Using Performance
Eval uati ons. The annual perfornmance eval uations for SO,
NO,, O, or CO described in section 3.2.2 of this appendix

are used to verify the results obtained fromthe one-point
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C checks and to validate those results across a range of
concentration levels. To quantify this annually at the site
| evel and at the 3-year primary quality assurance
organi zation level, probability limts will be cal cul ated
fromthe one-point QC checks using equations 6 and 7 of this
appendi Xx:

Equation 6

Upper probability Limit = m+196-5
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Equation 7

Lower probability Limit=m-196-§

where, mis the nmean (equation 8 of this appendix):

Equati on 8

1 K
7y ::}E-EZ; d,

where, k is the total nunber of one point QC checks for the
i nterval being evaluated and S is the standard devi ati on of
the percent differences (equation 9 of this appendix) as
fol |l ows:

Equation 9

4.1.5 Percent Difference. Percent differences for the
per formance eval uations, cal cul ated using equation 1 of this
appendi x can be conpared to the probability intervals for
the respective site or at the primary quality assurance

organi zation level. N nety-five percent of the individual
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percent differences (all audit concentration |evels) for the
per formance eval uati ons shoul d be captured within the
probability intervals for the primary quality assurance
or gani zati on.

4.2 Statistics for the Assessnment of PM,.

4.2.1 Precision Estimate from Col | ocat ed Sanpl ers.
Precision is estimated via duplicate neasurenents from
col |l ocated sanplers of the sane type. It is recommended
that the precision be aggregated at the primary quality
assurance organi zation | evel quarterly, annually, and at the
3-year level. The data pair would only be considered valid
i f both concentrations are greater than the m ni nrum val ues
specified in section 4(c) of this appendi x. For each
collocated data pair, calculate the relative percent

di fference, d,, using equation 10 of this appendi x:

i1

Equati on 10

do=—"1 T 100

where, X is the concentration fromthe primary sanpler and

Y, is the concentration value fromthe audit sanpler.
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The coefficient of variation upper bound is cal cul ated using
t he equation 11 of this appendi x:

Equation 11

n n E
2, dﬁ—[Z az-]
=1 i=1 n-1

OV =

2n(z - 1] BT

where, n is the nunber of valid data pairs bei ng aggregated,
and X ,, ., is the 10th percentile of a chi-squared
distribution with n-1 degrees of freedom The factor of 2
in the denom nator adjusts for the fact that each d4d;is
calculated fromtwo values with error

4.2.2 Bias Estimate Using One-Point Flow Rate
Verifications. For each one-point flow rate verification
described in sections 3.2.3 and 3.3.2 of this appendi x,
calculate the percent difference in volunme using equation 1
of this appendi x where neas is the value indicated by the
sanpl er’s vol une neasurenent and audit is the actual volune
i ndicated by the auditing flow neter. The absol ute vol une
bi as upper bound is then cal cul ated using equation 3, where
nis the nunber of flow rate audits being aggregated; ¢, o .,

is the 95th quantile of a t-distribution with n-1 degrees of

* * * DRAFT * * * DO NOT QUOTE OR CITE * * * December 16, 2005



416
freedom the quantity AB is the nean of the absol ute val ues
of the d,”s and is cal cul ated using equation 4 of this
appendi x, and the quantity AS in equation 3 of this appendi x
is the standard devi ation of the absolute values of the d,’s
and is cal cul ated using equation 5.

4.2.3 Assessnent Sem - Annual Flow Rate Audits. The
flow rate audits described in sections 3.2.4 and 3. 3.3 of
this appendi x are used to assess the results obtained from
the one-point flowrate verifications and to provide an
estimate of flow rate acceptability. For each flow rate
audit, calculate the percent difference in volunme using
equation 1 of this appendi x where meas is the val ue
i ndi cated by the sanpler’s vol une neasurenent and audit is
the actual volune indicated by the auditing flow neter. To
quantify this annually and at the 3-year primary quality
assurance organi zation |level, probability limts are
cal cul ated fromthe percent differences using equations 6
and 7 of this appendix where m is the nean described in
equation 8 of this appendix and k is the total nunber of one
point flow rate verifications for the year and s is the
standard devi ation of the percent differences as described

in equation 9 of this appendi x.
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4.2.4 Percent Difference. Percent differences for the
annual flow rate audit concentration, cal cul ated using
equation 1 of this appendix, can be conpared to the
probability intervals for the one-point flowrate
verifications for the respective primary quality assurance
organi zation. N nety-five percent of the individual percent
differences (all audit concentration |evels) for the
performance eval uati ons shoul d be captured within the
probability intervals for primary quality assurance
or gani zati on.

4.3 Statistics for the Assessnment of PM ¢ and PM,., s.

4.3.1 Precision Estimate. Precision for collocated
instrunments for PM, ; and PM,., s may be estinmated where both
the primary and col |l ocated instrunents are the same net hod
desi gnati on and when the nethod designati ons are not
simlar. Follow the procedure described in section 4.2.1 of
this appendix. |In addition, one may want to perform an
estimate bias when the primary nonitor is an FEM and t he
coll ocated nonitor is an FRM Fol | ow t he procedure
described in section 4.1.3 of this appendix in order to
provide an estimate of bias using the collocated data.

4.3.2 Bias Estimate. Follow the procedure described

in section 4.1.3 of this appendix for the bias estimte of
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PM,.,s. The PM . bias estinmate is cal cul ated using the
paired routine and the PEP nonitor data described in section
3.2.6 of this appendix. Calculate the percent difference,
d;, using equation 1 of this appendi x, where meas is the
nmeasured concentration fromagency' s primry nonitor and
audit is the concentration fromthe PEP nonitor. The data
pair would only be considered valid if both concentrations
are greater than the m ni num val ues specified in section
4(c)of this appendi x. Estimates of bias are presented for
various | evels of aggregation, sonetines aggregati ng over
time, sonetinmes aggregating over sanplers, and sonetines
aggregating over both tine and sanplers. These various
| evel s of aggregation are achi eved using the sane basic
statistic.

4.3.2.1 This statistic averages the individual biases
described in equation 1 of this appendix to the desired
| evel of aggregation using equation 12 of this appendi x:

Equation 12

where, n, is the nunber of pairs and 4, d, ..., d, are the

J
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bi ases for each of the pairs to be averaged.
4.3.2.2 Confidence intervals can be constructed for
t hese average bias estimates in equation 12 of this appendi x
usi ng equations 13 and 14 of this appendi x:

Equation 13

Fl .

Lower 90% Confidence Interval = D —tggs 40 ¥ 7\/—
i

Equati on 14

Upper 30 Confidence Interval = D4ty g5 x %’7
: -
i

Where, ¢, . 4 1S the 95th quantile of a t-distribution with
degrees of freedomdf=n;-1 and s is an estimte of the

variability of the average bias cal cul ated using equation 15

of this appendi x:

Equati on 15
”j
. @, - D)?
_ =1
m.-1

J

4.4 Statistics for the Assessnent of Pb.

4.4.1 Precision Estimate. Follow the sane procedures
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as described for PMy, in section 4.2.1 of this appendix
using the data fromthe collocated instrunents. The data
pair would only be considered valid if both concentrations
are greater than the m ni num val ues specified in section
4(c) of this appendi x.

4.4.2 Bias Estimate. |In order to estimate bias, the
information fromthe flowrate audits and the Pb strip
audits needs to be conbi ned as descri bed below. To be
consistent with the fornulas for the gases, the recomrended
procedures are to work with relative errors of the |ead
measurenents. The relative error in the concentration is
related to the relative error in the volunme and the relative
error in the nmass neasurenents using equation 16 of this
appendi x:

Equati on 16

(masuré'ci concentrafion — audil camcenzmﬁamj
rel error =

andii concanirafion

= (;J (re.é' s ervor — rel valiime ermr]l
1472l grrar

As with the gases, an upper bound for the absolute bias is
desired. Using equation 16 above, the absolute value of the
relative (concentration) error is bounded by equation 17 of

t hi s appendi x:
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Equation 17

lrefaﬂve MOASE ermr| + |.P‘€-.'f ative volume arrar

l?‘é‘f . é'rmr| =
1- |ré'£an've=: volume e?rmrl

The quality indicator data collected are then used to bound
each part of equation 17 separately.

4.4.2.1 Flowrate calculations. For each flowrate
audit, calculate the percent difference in volune by
equation 1 of this appendi x where meas is the val ue
i ndi cated by the sanpler’s volume nmeasurenment and audit is
t he actual volune indicated by the auditing flow neter. The
absol ute vol une bias upper bound is then cal cul ated using
equation 3 of this appendix where n is the nunber of flow
rate audits being aggregated; ¢, . ,, 1S the 95th quantile of
at-distribution with n-1 degrees of freedom the quantity
AB is the nean of the absolute values of the d,’s and is
cal cul ated using equation 4, and the quantity AS in equation
3 of this appendix is the standard devi ation of the absol ute
val ues of the d,”s and is cal cul ated using equation 5 of
thi s appendi x.

4.4.2.2 Lead strip calculations. Simlarly for each
| ead strip audit, calculate the percent difference in nmass

by equation 1 where meas is the value indicated by the mass
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measurement and audit is the actual |ead mass on the audit
strip. The absolute mass bias upper bound is then
cal cul ated using equation 3 of this appendi x where nis the
nunber of |ead strip audits being aggregated; t,.;,, 1S the
95th quantile of a t-distribution with n-1 degrees of
freedom the quantity AB is the nean of the absol ute val ues
of the d,”s and is cal cul ated using equation 4 of this
appendi x and the quantity AS in equation 3 of this appendix
is the standard devi ation of the absolute values of the d,’s
and is calcul ated using equation 5 of this appendi x.

4.4.2.3 Final bias calculation. Finally, the absolute
bi as upper bound is given by conbining the absol ute bias
estimates of the flowrate and Pb strips using equation 18
of this appendi x:

Equation 18

lm:rss E:'ia's|+|vc:-£. E:'ia's| |

IIIII:I—|vc:'.-,".E:Iia5'|

|b1.‘.::rs| =

where the nunerator and denom nator have been nultiplied by
100 since everything is expressed as a percentage.

4.5 Time Period for Audits. The statistics in this
section assune that the mass and flow rate audits represent
the sane tinme period. Since the two types of audits are not

performed at the sane tinme, the audits need to be grouped by
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common tinme periods. Consequently, the absolute bias
esti mates shoul d be done on annual and 3-year levels. The
flowrate audits are site specific, so the absol ute bias
upper bound estinate can be done and treated as a site |evel
statistic.

5. Reporting Requirenents.

5.1 SLAMS Reporting Requirements. For each pollutant,
prepare a list of all nonitoring sites and their AQS site
identification codes in each primary quality assurance
organi zation and submt the list to the appropriate EPA
Regional Ofice, with a copy to AQS. Wenever there is a
change in this list of nonitoring sites in a primary quality
assurance organi zation, report this change to the EPA
Regional O fice and to AQS.

5.1.1 Quarterly Reports. For each quarter, each
primary quality assurance organi zation shall report to AQS
directly (or via the appropriate EPA Regional Ofice for
organi zations not direct users of AQS) the results of al
val id neasurenent quality checks it has carried out during
the quarter. The quarterly reports nmust be submtted
consistent wwth the data reporting requirenents specified
for air quality data as set forth in 858.16 of this part.

EPA strongly encourages early subm ssion of the quality
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assurance data in order to assist the nonitoring
organi zati ons control and evaluate the quality of the
anbi ent air data.

5.1.2 Annual Reports.

5.1.2.1 Wen the nonitoring organi zation has certified
their data for the cal endar year, EPA will cal cul ate and
report the neasurenent uncertainty for the entire cal endar
year. These limts will then be associated with the data
submtted in the annual report required by 858.15 of this
part.

5.1.2.2 Each primary quality assurance organi zation
shall submt, along with its annual report, a listing by
pol lutant of all nonitoring sites in the primary quality
assurance organi zati on.

5.2 PSD Reporting Requirenments. At the end of each
sanpling quarter, the organization nust report the
appropriate statistical assessnents in section 4 of this
appendi x for the pollutants neasured. Al data used to
cal cul ate reported estinmates of precision and bias including
span checks, collocated sanpler and audit results nust be
made available to the permt granting authority upon
request .
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D fference and

Simlarities Between SLAMS and PSD Requirenents.

Topi c

SLAMS

PSD

Requi renent s

Moni toring and

QA
Responsi bility

Moni t ori ng
Dur ati on

Annual

Per f or mance
Eval uati on
(PE)

PE audit rate

- Aut onat ed
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1. the devel opnent,
docunent ati on, and

i mpl ementation of an
approved quality system
2. the assessnent of data
qual ity

3. the use of reference,
equi val ent, or approved
met hods.

4. the use of calibration
standards traceable to

NI ST or other prinmary

st andar d.

5. the participation in
EPA performance

eval uations and the

perm ssion for EPA to
conduct system audits.

State/l ocal agency via the
“primary quality assurance
or gani zati on”

Indefinitely

St andar ds and equi prrent
different fromthose used
for

spanni ng/ cal i bration/verif
ications. Prefer

di fferent personnel.

100% per year.

Sour ce
owner/ operato
r.

Usually up to
12 nont hs.

Per sonnel ,

st andards and
equi pnment

di fferent
fromthose
used for
spanni ng/ cal
bration/verif
i cati ons.

100% per
quarter.
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- Manual

Pr eci si on
Assessnment

- Aut onat ed

- Manual

Reporting

- Aut omat ed

- Manual
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Vari es dependi ng on
pol lutant. See Table A-2
of this appendi x.

One- poi nt QC check
bi weekly but data quality
dependent .

Vari es dependi ng on
pollutant. See Table A-2
of this appendi x.

By site - EPA perforns
cal cul ati ons annual ly.

By reporting organi zation
- EPA perforns
cal cul ati ons annual |l vy.

100% per
quarter.

One point QC
check
bi weekl y.

One site: 1
every 6 days
or every
third day for
dai ly

noni tori ng
(TSP and Pb).

By site -
source

owner/ oper at o
r perforns
cal cul ati ons
each sanpling
quarter.

By site -
source

owner/ oper at o
r perforns
cal cul ati ons
each sanpling
quarter.
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Requi renents for SLAMS Sites

M ni mum Dat a Assessment

Met hod Assessnent Cover age M ni mum Par
net hod frequency
Automated Methods
1-Point QC:
for SO, Response check Each anal yzer Once per 2 Audi t
NGO, O,, CO | at weeks nmeasur
concentration
0.01 -0.1 ppm
SO, NGO, G,
and 1-10 ppm CO
Performance
Evaluation See section Each anal yzer | Once per year | Audit
for SO, 3.2.2 of this nmeas
NO, O, CO | appendix for
Flow rate Check of Each sanpl er Once every Audi t
verification | sanpler flow nont h meas
PM,, PM ., rate i ndi
PMo 2.5 sanpl
Semi-annual Check of Each sanpl er Once every 6 Audi t
flow rate sanpler flow nont hs neas!
audit rate using i ndi
PM,, PM s, i ndependent sanp
PMo., s st andard
Collocated Col | ocat ed 15% Every twel ve Pri mar
Sampling sanpl ers days conc
PM.s, PMoss dupl
conc
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Performance Col | ocat ed 1. 5 valid over all 4 Pri mar
Evaluation sanpl ers audits for quarters conc
PM s, PMg 2 5 pri mary QA perft
orgs, with < sanpl
5 sites
2. 8 valid
audits for
primary QA
orgs, with >
5 sites
3. Al
sanplers in 6
years
Manual Methods
Collocated Col | ocat ed 15% Every 12 days | Pri mar
Sampling sanpl ers TSP-every 6 conc
PM,, TSP, days dupl |
PMo. 2. s, conct
PM s
Flow rate Check of Each sanpl er Once every Audi t
verification sanpl er flow nont h meas
PM,, TSP, rate i ndi
PMo 2.5, sanp
PMR2. 5
Semi-annual Check of Each sanpl er, Once every 6 Audi t
flow rate sanpl er flow al | nmont hs neas!
audit rate using | ocati ons i ndi
PM, , TSP , i ndependent sanp
PMo., s, PM o standard
Manual 1. Check of 1. Each 1. Include 1. San
Methods sanpl e fl ow sanpl er with TSP
Lead rate as for 2. Act
TSP 2. Anal yti cal 2. Each and
2. Check of system quarter (ind
anal yti cal conct
systemw th Pb sanp
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Evaluation

PM. s PMg ;5

Col | ocat ed
sanpl ers
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1. 5valid
audits for
primary QA
orgs, with <
5 sites

2. 8 valid
audits for
primary QA
orgs, with >
5 sites

3. Al
sanplers in 6
years

Over all
quarters

4

Pri mar
conc
perf

sanpl

L Effective concentration for open path anal yzers.

2 Corrected concentration,

anal yzers.
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Table A-3 to Appendi x A of Part 58. Summary of PM . or PM,.
» 5. Nunmber and Type of Collocation (15% Col | ocati on

Requi rement) Needed as an Exanple of a Primary Quality
Assurance Organi zation that has 54 Monitors and Procured

FRVs and Three O her Equival ent Met hod Types.

Primary Tot al Total no. No. of No. of

sanpl er no. of collocated | coll ocated | coll ocated

net hod noni tors FRM noni t ors of
desi gnati on same mnet hod

desi gnati on
as primry

FRM 20 3 3 n/ a
FEM (A 20 3 2 1
FEM (O 2 1 1 0
FEM ( D) 12 2 1 1

* * * * *

Appendix C to Part 58--[Amended]
50. Appendix Cis revised by adding a table of
contents to read as follows:

1.0 Purpose.

2.0 SLAMS Anmbient Air Mnitoring Stations

3.0 NCore Anbient Air Mnitoring Stations

4.0 Photochem cal Assessnent Mnitoring Stations (PAVS)
5.0 Particulate Matter Epi sode Mnitoring

6.0 References
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51. Section 1.0 is revised to read as foll ows:
1.0 Purpose

Thi s appendi x specifies the criteria pollutant
nmoni t ori ng nmet hods (manual nethods or automated anal yzers)
whi ch nust be used in the SLAMS anbi ent air nonitoring
stations and the NCore stations that are a subset of SLAMS.

52. Section 2 is anmended as foll ows:

a. By revising the heading for section 2.0.

b. By revising section 2.1.

c. By deleting the heading of section 2.2 and addi ng
introductory text, revising sections 2.2.1 and 2.2.2, and
addi ng section 2.2.3.

d. By revising sections 2.4, 2.4.1, 2.4.1.1, 2.4.1.2,
and 2.4.1.4; adding sections 2.4.1.5 and 2.4.1.6; revising
section 2.4.2; adding sections 2.4.2.1 through 2.4. 2. 4;
revising section 2.4.4; and adding sections 2.4.4.1 through
2.4.4.6.

e. By revising sections 2.4.5, 2.4.5.1, 2.4.5.5, and
2.4.6.

f. By renoving and reserving section 2.5.

g. By revising sections 2.7.1 and 2.7.6.

h. By revising sections 2.8.1, 2.8.4, and 2.8.5.

i. By revising section 2.9 to read as foll ows:
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2.0 SLAMS Anbient Air Monitoring Network

2.1 Except as otherw se provided in this appendi x, a
criteria pollutant nonitoring nmethod used for maki ng NAAQS
decisions at a SLAMS site nust be a reference or equival ent
met hod as defined in 850.1 of this chapter.

2.2 Through Decenber 31, 2012, data produced from any
PM, nmet hod approved under Part 53 of this chapter may be
used in lieu of a required PMy,, s nonitor to determ ne
attai nment of the PM,., s NAAQS according to the follow ng
sti pul ati ons.

2.2.1 At any sites proposed for nonitoring in |ieu of
PM,., s monitoring, the 98" percentile value for the nost
recent conpl ete cal endar year of PM, nonitoring data mnust
be | ess than the PM,., s NAAQS, based on a sanple frequency
of at least 1 in 3 sanple days, and reported at |ocal
conditions of tenperature and pressure.

2.2.2 PM, data used in lieu of required PM,, ¢
nonitoring nust be based on a daily sanpling frequency.

2.2.3 During any cal endar year of sanpling in |lieu of
a required PM,.,s sanpler, if nore than seven 24-hour
average PM, concentrations exceed the nunerical val ue of
the PM,., s NAAQS, as reported at | ocal conditions of

tenperature and pressure, the State nust deploy a FRM or FEM
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PM,.,s nonitor within a one year period.

2.3 Any nmanual nethod or anal yzer purchased prior to
cancel lation of its reference or equival ent nethod
desi gnati on under 853.11 or 853.16 of this chapter may be
used at a SLAMS site follow ng cancellation for a reasonable
period of tinme to be determ ned by the Adm nistrator.

2.4 Approval of non-designated continuous PM ¢ net hods
as approved regional nethods (ARMs) operated within a
network of sites. A nethod for PM . that has not been
designated as a federal reference nethod (FRM or federal
equi val ent nethod (FEM as defined in 850.1 of this chapter
may be approved as an ARM for purposes of section 2.1 of
this appendix at a particular site or network of sites under
the followi ng stipulations.

2.4.1 The candi date ARM nust be denonstrated to neet
the requirenents for PM ¢ Class Il equival ent nethods as
defined in subpart C of part 53 of this chapter.
Specifically the requirenments for precision, correlation,
and additive and nultiplicative bias apply. For purposes of
this section 2.4, the follow ng requirenents shall apply:

2.4.1.1 The candidate ARM shall be tested at the
site(s) in which it is intended to be used. For a network

of sites operated by one reporting agency, the testing shal
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occur at a subset of sites to include one site in each
VMBA/ CSA, up to the first 2 highest popul ati on MSA/ CSAs and
at |east one rural area or Mcropolitan Statistical Area
site. If the candidate ARMfor a network is already
approved for purposes of this section in another agency’s
net wor k, subsequent testing shall mnimally occur at one
site in a MSA/CSA and one rural area or Mcropolitan
Statistical Area. There shall be no requirenent for tests
at any other sites.

2.4.1.2 For purposes of this section, a full year of
testing nay begin and end in any season, so |long as al
seasons are covered.
x ok x x %

2.4.1.4 The test specification for PM, ; Cass 11
equi val ent nmet hod precision defined in subpart C of part 53
of this chapter applies; however, there is no specific
requi renent that collocated continuous nonitors be operated
for purposes of generating a statistic for coefficient of
variation (CV). To provide an estimte of precision that
nmeets the requirenent identified in subpart C of part 53 of
this chapter, agencies nay cite peer reviewed published data

or data in AQS that can be presented denonstrating the
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candi date ARM operated will produce data that neets the
specification for precision of Class IIl PM ; nethods.

2.4.1.5 A mnimmof 90 valid sanple pairs per site
for the year with no I ess than 20 valid sanple pairs per
season nust be generated for use in denonstrating that
additive bias, multiplicative bias and correlation neet the
conparability requirenents specified in subpart C of part 53
of this chapter. A valid sanple pair may be generated with
as little as one valid FRM and one valid candi date ARM
measur enent per day.

2.4.1.6 For purposes of determ ning bias, FRM data
with concentrations |less than 3 microgranms per cubic neter
(ng/ n¥) may be excluded. Exclusion of data does not result
in failure of sanple conpl eteness specified in this section.

2.4.2 The nonitoring agency wishing to use an ARM
nmust devel op and i npl enent appropriate quality assurance
procedures for the method. Additionally, the follow ng
procedures are required for the method:

2.4.2.1 The ARM nust be consistently operated
t hroughout the network. Exceptions to a consistent
operation nust be approved according to section 2.8 of this
appendi Xx;

2.4.2.2 The ARM nust be operated on an hourly sanpling
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frequency capabl e of providing data suitable for
aggregation into daily 24-hour average neasurenents ;
2.4.2.3 The ARM nust use an inlet and separation
devi ce, as needed, that are already approved in either the
reference nmethod identified in appendix L to part 50 of this
chapter or under part 53 of this chapter as approved for use
on a PM ¢ reference or equivalent nethod. The only
exceptions to this requirenent are those nethods that by
their inherent neasurenent principle my not need an inlet
or separation device that segregates the aerosol; and
2.4.2.4 The ARM nust be capable of providing for flow
audits, unless by its inherent measurenent principle,
nmeasured flow is not required. These flow audits are to be
performed on the frequency identified in appendix Ato this
part.
x x x x %

2.4.4 Data Quality Assessnment Requirenents.
Assessnents of data quality shall follow the sanme
frequenci es and cal cul ati ons as required under section 3 of
appendix Ato this part with the foll ow ng exceptions:

2.4.4.1 Collocation of ARM with FRM FEM sanpl ers nust
be maintained at a mnimum of 30 percent of the SLAMS sites

with a mninumof 1 per network;
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2.4.4.2 Al collocated FRM FEM sanpl ers nust naintain
a sanple frequency of at least 1 in 6 sanple days;

2.4.4.3 Collocated FRM FEM sanpl ers shall be | ocated
at the design value site, with the required FRM FEM sanpl ers
depl oyed anong the | argest MSA/CSA in the network, until al
requi red FRM FEM are depl oyed; and

2.4.4.4 Data fromcollocated FRM FEM are to be
substituted for any cal endar quarter that an ARM net hod has
I nconpl et e dat a.

2.4.4.5 Collocation with an ARM under this part for
pur poses of determ ning the coefficient of variation of the
nmet hod shall be conducted at a m ninumof 7.5 percent of the
sites with a mnimumof 1 per network. This is consistent
with the requirenents in appendix Ato this part for one-
hal f of the required collocation of FRM FEM (15 percent) to
be collocated with the sane nethod.

2.4.4.6 Assessnents of bias with an i ndependent audit
of the total neasurement systemshall be conducted with the
sanme frequency as a FEM as identified in appendix Ato this
part.

2.4.5 Request for approval of a candidate ARM that is
not al ready approved in another agency’ s network under this

section, must neet the general submittal requirenents of
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section 2.7 of this appendi x. Requests for approval under
this section when an ARMis already approved in anot her
agency’s network are to be submtted to the EPA Regi onal
Adm ni strator. Requests for approval under section 2.4 of
this appendi x nust include the follow ng requirenents:
2.4.5.1 A clear and unique description of the site(s)
at which the candidate ARMwi || be used and tested, and a
description of the nature or character of the site and the
particul ate matter that is expected to occur there.
x ok x % %

2.4.5.5 A detail ed description of the procedures for
assessing the precision and accuracy of the nmethod that wll
be inplemented for reporting to AQS.

x x x x %

2.4.6 Wthin 120 days after receiving a request for
approval of the use of an ARMat a particular site or
network of sites under section 2.4 of this appendi x, the
Adm ni strator will approve or disapprove the nmethod by
|l etter to the person or agency requesting such approval.
When appropriate for nethods that are already approved in
anot her SLAMS network, the EPA Regional Adm nistrator has
approval / di sapproval authority. |In either instance,

additional information nmay be requested to assist with the
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deci si on.

2.5 [Reserved]

2.7.1 Requests for approval under sections 2.4, 2.6.2,
or 2.8 of this appendi x nust be submtted to: Director,
Nat i onal Exposure Research Laboratory, (M D205-03), U S
Envi ronnmental Protection Agency, Research Triangle Park,
North Carolina 27711. For ARMs that are already approved in
anot her agency’ s network, subsequent requests for approval
under section 2.4 are to be submtted to the applicable EPA
Regi onal Admi ni strator.

x x x x %

2.7.6 |If the Admi nistrator determ nes, on the basis of
any avail able information, that any of the determ nations or
statenents on which approval of a request under this section
was based are invalid or no |onger valid, or that the
requi renents of section 2.4, 2.5, or 2.6, as applicable,
have not been net, he/she may w thdraw t he approval after
af fordi ng the person who obtai ned the approval an
opportunity to submt information and argunments opposi ng
such action.

28 * * *
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2.8.1 Except as otherw se provided in this section, no
ref erence net hod, equival ent nethod, or ARM nay be used in a
SLAMS network if it has been nodified in a manner that coul d
significantly alter the performance characteristics of the
met hod wi thout prior approval by the Adm nistrator. For
purposes of this section, “alternative nethod” neans an
anal yzer, the use of which has been approved under section
2.4, 2.5, or 2.6 of this appendi x or sone conbination
t her eof .

x ok x % %

2.8.4 The Administrator will approve or disapprove the
nodi fication by letter to the person or agency requesting
such approval within 75 days after receiving a request for
approval under this section and any further information that
t he applicant may be asked to provide.

2.8.5 A tenporary nodification that could alter the
performance characteristics of a reference, equivalent, or
ARM may be made wi thout prior approval under this section if
the nethod is not functioning or is malfunctioning, provided
that parts necessary for repair in accordance wth the
appl i cabl e operati on manual cannot be obtained within 45
days. Unless such tenporary nodification is |ater approved

under section 2.8.4 of this appendix, the tenporarily
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nodi fied nethod shall be repaired in accordance with the
appl i cabl e operation nanual as quickly as practicable but in
no event |ater than 4 nonths after the tenporary
nodi fication was nmade, unless an extension of tinme is
granted by the Adm nistrator. Unless and until the
tenporary nodification is approved, air quality data
obtained with the nethod as tenporarily nodified nust be
clearly identified as such when submitted in accordance with
858. 16 and nust be acconpanied by a report containing the
I nformati on specified in section 2.8.3 of this appendix. A
request that the Adm nistrator approve a tenporary
nodi fication nay be submitted in accordance with sections
2.8.1 through 2.8.4 of this appendix. |In such cases the
request will be considered as if a request for prior
approval had been nade.

2.9 Use of | MPROVE Sanplers at a SLAMS Site.
“I MPROVE” sanplers may be used in SLAMS for nonitoring of
regi onal background and regional transport concentrations of
fine particulate matter. The | MPROVE sanpl ers were
devel oped for use in the Interagency Monitoring of Protected
Vi sual Environments (I MPROVE) network to characterize all of
the maj or conponents and many trace constituents of the

particul ate matter that inpair visibility in Federal C ass |

* * * DRAFT * * * DO NOT QUOTE OR CITE * * * December 16, 2005



445

Areas. Descriptions of the | MPROVE sanplers and the data
they collect are available in references 4, 5 and 6 of this
appendi x.

53. Section 3 is anended by revising the headi ng of
section 3.0, revising section 3.1, and adding section 3.2 to
read as foll ows:

3.0 NCore Anbient Air Monitoring Stations

3.1 Methods enployed in NCore multipollutant sites
used to neasure SO,, CO NO, O, PM ¢ or PM,,s nmust be
reference or equival ent nethods as defined in 850.1 of this
chapter, or an ARM as defined in section 2.4 of this
appendi x, for any nonitors intended for conparison with
appl i cabl e NAAQS.

3.2 |If alternative SO, CO NGO, O, PM or PM,, s
noni t ori ng net hodol ogi es are proposed for nonitors not
i nt ended for NAAQS conparison, such techni ques nust be
detailed in the network description required by 858.10 and
subsequent |y approved by the Adm nistrator.

54. Sections 4.2 and 4.3 are revised to read as
fol | ows:

4.0 * * *

* * * * *

4.2 Methods used for NO NO, and NQ, nonitoring at
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PAMVS shoul d be aut omated reference or equival ent nethods as
defined for NGO in 850.1 of this chapter. |If alternative
NO, NGO, or NQ, nonitoring nethodol ogi es are proposed, such
techni ques nust be detailed in the network description
required by 858.10 and subsequently approved by the

Admi ni strator.

4.3 Methods for neteorol ogical neasurenents and
speci ated VOC nonitoring are included in the guidance
provided in references 2 and 3 of this appendix. |If
alternative VOC nonitoring nethodol ogy (including the use of
new or innovative technol ogies), which is not included in
t he gui dance, is proposed, it nust be detailed in the
networ k description required by 858.10 and subsequently
approved by the Adm nistrator.

k% x %

55. Appendix Dto part 58 is revised to read as

fol | ows:
Appendix D to Part 58--Network Design Criteria for
Ambient Air Quality Monitoring
Moni toring Cbjectives and Spatial Scal es
General Monitoring Requirenents
Design Criteria for NCore Sites
Pol [ ut ant - Specific Design Criteria for SLAMS Sites

Design Criteria for Photochem cal Assessnent Mbonitoring
St ati ons (PAMD)

aRODE
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6. References

1. NMonitoring Objectives and Spatial Scal es.

The purpose of this appendix is to describe nonitoring
obj ectives and general criteria to be applied in
establishing the required SLAMS anmbient air quality
nonitoring stations and for choosing general |ocations for
additional nonitoring sites. This appendi x al so descri bes
specific requirenents for the nunber and | ocation of FRM
FEM and ARM sites for specific pollutants, NCore
mul ti pollutant sites, PM, ., nmass sites, chemcally
speci ated PM,., s sites, continuous PM, ; nmass sites,
chemically speciated PM,; sites, and ozone precursor
measurenents sites (PAVS). These criteria wll be used by
EPA in evaluating the adequacy of the air poll utant
nmoni t ori ng networks.

1.1 Monitoring Objectives. The anbient air nonitoring
networ ks nmust be designed to neet three basic nonitoring
obj ectives. These basic objectives are listed below. The
appearance of any one objective in the order of this list is
not based upon a prioritized schene. Each objective is
i nportant and nust be consi dered individually.

e Provide air pollution data to the general public in

atimely manner. Data can be presented to the public in a
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nunber of attractive ways including through air quality
maps, newspapers, Internet sites, and as part of weather
forecasts and public advisories.

e Support conpliance with anbient air quality
standards and emi ssions strategy devel opnent. Data from
FRM FEM and ARM nonitors will be used for conparing an
area’s air pollution | evels against the National Anmbient Air
Qual ity Standards (NAAQS). Data fromnonitors of various
types can be used in the devel opnent of attainnent and
mai nt enance plans. SLAMS, and especially NCore station
data, will be used to evaluate the regional air quality
nodel s used in devel opi ng em ssion strategies, and to track
trends in air pollution abatenent control neasures’ inpact
on inproving air quality. In nonitoring |ocations near
maj or air pollution sources, source-oriented nonitoring data
can provide insight into how well industrial sources are
controlling their pollutant em ssions.

1.1.3 Support for air pollution research studies. Air
pollution data fromthe NCore network can be used to
suppl enent data collected by researchers working on health
ef fects assessnents and at nospheric processes, or for
noni tori ng net hods devel opnent work.

In order to support the air quality managenent work
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indicated in the three basic air nonitoring objectives, a
network must be designed with a variety of types of
nonitoring sites. Monitoring sites nust be capabl e of

i nform ng managers about many things including the peak air
pollution levels, typical levels in popul ated areas, air
pol lution transported into and outside of a city or region,
and air pollution I evels near specific sources. To
summari ze sone of these sites, here is a listing of six
general site types:

(1) Sites located to determ ne the highest
concentrations expected to occur in the area covered by the
net wor k.

(2) Sites located to neasure typical concentrations in
areas of high popul ation density.

(3) Sites located to determ ne the inpact of
significant sources or source categories on air quality.

(4) Sites located to determ ne general background
concentration |evels.

(5) Sites located to determ ne the extent of Regional
pol | utant transport anong popul ated areas; and in support of
secondary standards.

(6) Sites located to neasure air pollution inpacts on

visibility, vegetation damage, or other welfare-based
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I mpact s.

Thi s appendi x contains criteria for the basic air
nonitoring requirenents. The total nunber of nonitoring
sites that will serve the variety of data needs wll be
substantially higher than these m ni numrequirenents
provi de. The optinum size of a particular network invol ves
trade-offs anong data needs and avail abl e resources. This
regul ation intends to provide for national air nonitoring
needs, and to |lend support for the flexibility necessary to
neet data collection needs of area air quality managers.
EPA, State, and local agencies will periodically collaborate
on network design issues through the network assessnent
process outlined in 8§58.10.

Thi s appendi x focuses on the relationship between
nonitoring objectives, site types, and the geographic
| ocation of nonitoring sites. Included are a rationale and
set of general criteria for identifying candidate site
| ocations in ternms of physical characteristics which nost
closely match a specific nonitoring objective. The criteria
for nore specifically locating the nonitoring site,

I ncl udi ng spacing fromroadways and vertical and horizontal
probe and path placenent, are described in appendix E to

this part.
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1.2 Spatial Scales. To clarify the nature of the link
bet ween general nonitoring objectives, site types, and the
physical |ocation of a particular nonitor, the concept of
spatial scale of representativeness is defined. The goal in
| ocating nonitors is to correctly match the spatial scale
represented by the sanple of nonitored air with the spati al
scal e nost appropriate for the nonitoring site type, air
pol lutant to be neasured, and the nonitoring objective.

Thus, spatial scale of representativeness is described
in terms of the physical dinensions of the air parcel
nearest to a nonitoring site throughout which actual
pol | utant concentrations are reasonably simlar. The scales
of representativeness of nost interest for the nonitoring
site types described above are as foll ows:

M croscal e--defines the concentrations in air vol unes
associated wth area di nensions ranging fromseveral neters
up to about 100 neters.

M ddl e scal e--defines the concentration typical of

areas up to several city blocks in size with di nensions
rangi ng from about 100 neters to 0.5 kil oneter.

Nei ghbor hood scal e--defi nes concentrati ons within some

extended area of the city that has relatively uniformland
use with dinensions in the 0.5 to 4.0 kiloneters range. The
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nei ghbor hood and urban scales |isted bel ow have the
potential to overlap in applications that concern
secondarily formed or honogeneously distributed air
pol | ut ants.

Ur ban scal e--defines concentrations within an area of

city-like dinensions, on the order of 4 to 50 kil oneters.
Wthin a city, the geographic placenent of sources may
result in there being no single site that can be said to
represent air quality on an urban scale.

Reqgi onal scal e--defines usually a rural area of

reasonabl y honbgeneous geography w thout |arge sources, and
extends fromtens to hundreds of kil oneters.

Nat i onal and gl obal scal es--these neasurenent scal es

represent concentrations characterizing the nation and the
gl obe as a whol e.

Proper siting of a nmonitor requires specification of
the nonitoring objective, the types of sites necessary to
nmeet the objective, and then the desired spatial scale of
representativeness. For exanple, consider the case where
the objective is to determ ne NAAQS conpli ance by
under st andi ng t he maxi num ozone concentrations for an area.
Such areas woul d nost likely be | ocated downw nd of a

metropolitan area, quite likely in a suburban residential
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area where children and ot her susceptible individuals are
likely to be outdoors. Sites |located in these areas are
nost likely to represent an urban scale of neasurenment. 1In
this exanpl e, physical |ocation was determ ned by

consi deri ng ozone precursor em ssion patterns, public
activity, and neteorol ogical characteristics affecting ozone
formati on and di spersion. Thus, spatial scale of
representativeness was not used in the selection process but
was a result of site |ocation.

In sone cases, the physical location of a site is
determ ned fromjoint consideration of both the basic
nonitoring objective and the type of nonitoring site
desired, or required by this appendi x. For exanple, to
determ ne PM, 5 concentrations which are typical over a
geographi c area having relatively high PM ¢ concentrations,
a nei ghborhood scale site is nore appropriate. Such a site
woul d Iikely be located in a residential or comrercial area
having a high overall PM 5 em ssion density but not in the
I mredi ate vicinity of any single dom nant source. Note that
in this exanple, the desired scale of representativeness was
an inportant factor in determning the physical |ocation of
the nonitoring site.

In either case, classification of the nonitor by its
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type and spatial scale of representativeness is necessary
and will aid in interpretation of the nonitoring data for a
particular nonitoring objective (e.g., public reporting,
NAAQS conpl i ance, or research support).

Table D-1 of this appendix illustrates the relationship
bet ween the various site types that can be used to support
the three basic nonitoring objectives, and the scal es of
representativeness that are generally nost appropriate for
that type of site.

Table D-1 of Appendix Dto Part 58. Rel ationship Between

Site Types and Scal es of Representativeness.

Site type Appropriate siting scal es

1. Highest concentration . M cro, m ddl e, nei ghborhood
(sonetines urban or regiona
for secondarily forned
pol | utants).

2. Population oriented . . Nei ghbor hood, urban.

Source inpact . . . . . M cro, m ddl e, nei ghborhood.
4. General /background &

regi onal transport . . Ur ban, regional.

5. Welfare-related inpacts Ur ban, regional.

2. Ceneral Mbni tori ng Requirenents.

The National anbient air nonitoring systemincludes
several types of nonitoring stations, each targeting a key

data coll ecti on need and each varying in technical
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sophi sti cati on.

Research grade sites are platforns for scientific
studies, either involved with health or welfare inpacts,
nmeasur enent net hods devel opnent, or ot her atnospheric
studies. These sites nmay be col | aborative efforts between
regul atory agencies and researchers with specific scientific
objectives for each. Data fromthese sites m ght be
collected with both traditional and experinmental techniques,
and data collection mght involve specific |aboratory
anal yses not comon in routine measurenent progranms. The
research grade sites are not required by regul ation;
however, they are nentioned here due to their inportant role
in supporting the air quality managenent program

The National Core nultipollutant (NCore) sites are
sites that nmeasure nultiple pollutants in order to provide
support to integrated air quality nanagenent data needs.
NCore sites include urban scal e neasurenments in general, in
a selection of netropolitan areas and a |imted nunber of
nore rural |ocations. Continuous nonitoring nethods are to
be used at the NCore sites when available for a pollutant to
be nmeasured, as it is inportant to have data coll ected over
common tinme periods for integrated anal yses. NCore

mul tipollutant sites are intended to be long-termsites
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useful for a variety of applications including air quality
trends anal yses, nodel evaluation, and tracking netropolitan
area statistics. As such, the NCore sites should be placed
away from direct em ssion sources that could substantially
I npact the ability to detect area-w de concentrations.
NCore sites will also supplenment other SLAMS sites in
reporting to the public in nmajor netropolitan areas. It is
not the intent of the NCore sites to nonitor in every area
where the NAAQS are violated, rather they provide only a
subset of the total nonitoring effort necessary to
acconplish air quality managenent goals. The total nunber
of nonitoring sites that will serve the variety of national
State, and | ocal governnental needs will be substantially
hi gher than these NCore requirenents. The Adm nistrator
nmust approve the NCore sites.

Monitoring sites designated as SLAMS sites, but not as
NCore sites, are intended to address specific air quality
managenent interests, and as such, are frequently single-
pol | utant nmeasurenment sites. The EPA Regional Adm nistrator
nmust approve the SLAMS sites.

Thi s appendi x uses the statistical-based definitions
for metropolitan areas provided by the Ofice of Managenent

and Budget and the Census Bureau. These areas are referred
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to as netropolitan statistical areas (MSA), mcropolitan
statistical areas, core-based statistical areas (CBSA), and
conbi ned statistical areas (CSA). A CBSA associated with at
| east one urbani zed area of at |east 50,000 population is
termed a Metropolitan Statistical Area. A CBSA associ ated
with at | east one urbanized cluster of at |east 10,000

popul ation is termed a Mcropolitan Statistical Area. CSAs
consist of two or nore adjacent CBSAs. In this appendi X,
the term MSA will be used to refer to a Metropolitan
Statistical Area. By definition, both MSAs and CSAs have a
hi gh degree of integration; however, many such areas cross
State or other political boundaries. MSAs and CSAs may al so
cross nore than one air shed. EPA recognizes that State or
| ocal agenci es nust consider MSA/ CSA boundaries and their
own political boundaries and geographical characteristics in
designing their air nonitoring networks. EPA recogni zes
that there may be situati ons where the EPA Regi onal

Adm ni strator and the affected State or |ocal agencies may
need to augnent or to divide the overall MSA/ CSA nonitoring
responsibilities and requirenents anong these various
agencies to achieve an effective network design. Ful
nonitoring requirenents apply separately to each affected

State or | ocal agency in the absence of an agreenent between
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the affected agencies and the EPA Regi onal Adm nistrator.

3. Design Citeria for NCore Sites.

Each State is required to operate one NCore site.
States nmay delegate this requirenent to a | ocal agency.
States with many MSAs often al so have nultiple air sheds
wi th unique characteristics and, often, elevated air
pollution. These States include, at a mninmum California,
Florida, Illinois, Mchigan, New York, North Carolina, Chio,
Pennsyl vani a, and Texas. These States are required to
identify one to two additional NCore sites in order to
account for their unique situations. Any State or | ocal
agency can propose additional candidate NCore sites or
nodi fications to these requirenents for approval by the
Adm nistrator. The NCore |ocations should be | everaged with
other multi-pollutant air nonitoring sites including PAMS
sites, NATTS sites, CASTNET sites, and STN sites. Site
| everagi ng includes using the sanme nonitoring platformand
equi pnment to neet the objectives of the variety of prograns
wher e possi bl e and advant ageous.

The NCore sites nmust neasure, at a mninmm PM .
particle mass using continuous and integrated/filter-based
sanpl ers, speciated PM ;, PM,, s particle mass using
conti nuous sanplers, G, SO, CO NOJNQ w nd speed, w nd
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direction, relative humdity, and anbient tenperature. EPA
recogni zes that, in sone cases, the physical |ocation of the
NCore site nmay not be suitable for representative

nmet eor ol ogi cal neasurenents due to the site’ s physica

surroundings. It is also possible that nearby
nmet eor ol ogi cal neasurenents nmay be able to fulfill this data
need. In these cases, the requirenent for mneteorol ogical

nonitoring can be waived by the Adm nistrator

In addition to the continuous neasurenents |isted
above, ten of the NCore |ocations (either at the same sites
or elsewhere within the MSA/ CSA boundary) nust al so neasure
| ead. These ten lead sites are included within the NCore
net wor ks because they are intended to be long-termin
operation, and not inpacted directly froma single |ead
source. These locations for lead nonitoring nust be | ocated
in the nost popul ated MSA/CSA in each of the ten EPA
Regions. Alternatively, it is also acceptable to use the
| ead concentration data provided at urban air toxics sites.
I n approving any substitutions, the Adm nistrator nust
consi der whether these alternative sites are suitable for
collecting long-termlead trends data for the broader area.

4. Pollutant-Specific Design Criteria for SLAMS Sites.

4.1 Ozone (G, Design Criteria. State, and where
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appropriate, |ocal Agencies nust operate ozone sites for
various | ocations dependi ng upon area size (in terns of
popul ati on and geographic characteristics) and typi cal peak
concentrations (expressed in percentages above, bel ow, or
near the ozone NAAQS). Specific SLAMS O, site m ni num
requirenents are included in Table D-2 of this appendi x.
Typically, nost of these required ozone sites will be SLANMS
The NCore sites are expected to conplinent the O, data
collection that takes place at SLAMS sites, and both types
of sites can be used to neet the network m nimum

requi renents. The total nunber of O, sites needed to
support the basic nonitoring objectives of public data
reporting, air quality mapping, conpliance, and

under standi ng O,-rel ated at nospheric processes will include
nore sites than these m ni num nunbers required in Table D2
of this appendi x. The EPA Regional Adm nistrator and the
responsi ble State or local air nonitoring agency nust work
together to design and/or maintain the nost appropriate O

network to service the variety of data needs in an area.
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SLAVMS M ni mum O,

MSA or CSA
popul ati on®

Mbst recent
3-year design
val ue
concentration
s >115% of

Mbst recent 3-
year design
val ue
concentrations
+15% of any O,

Mbst recent 3-
year design
val ue
concentrations
<85% of any O

any O, NAAQS! NAAQS! NAAQS!, 2
>10 mllion 3 4 2
4-10 2 1
mllion
1-4 mllion 2 2 1
350, 000- 2 2 1
1 mllion
200, 000- 1 1 0
350, 000
50, 000- 1 1 0
<200, 0004

' The O, NAAQS levels and forns are defined in 40 CFR part

50.

2 These mininumnonitoring requirenents apply in the absence
of a design val ue.
® M nimum nonitoring requirenents apply to the CSA as a

whol e,

popul ati on.
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At |least one O site in each MSA/ CSA' s ozone network
nmust be designed to record the nmaxi num concentration for
that particular nmetropolitan area. More than one naxi num
concentration site may be necessary in sone areas. Table D
2 of this appendi x does not account for the full breadth of
additional factors that woul d be considered in designing a
conpl ete ozone nonitoring programfor an area. Sone of
these additional factors include geographic size, popul ation
density, conplexity of terrain and neteorol ogy, adjacent
ozone nonitoring prograns, air pollution transport from
nei ghboring areas, and neasured air quality in conparison to
all fornms of the O, NAAQS (i.e., 8-hour and 1-hour formns).
Net wor ks nmust be designed to account for all of these area
characteristics. Network designs nust be re-examned in
periodi c network assessnents. Deviations fromthe above O
requi renents are allowed if approved by the EPA Regi ona
Adm ni strator.

The appropriate spatial scales for ozone sites are
nei ghbor hood, urban, and regional. Since ozone requires
appreciable formation time, the m xing of reactants and
products occurs over |arge volunes of air, and this reduces
the i nmportance of nonitoring snmall scale spatia
variability.
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Nei ghbor hood scal e-- Measurenents in this category

represent conditions throughout sone reasonably honbgeneous
ur ban subregion, with dinensions of a few kil oneters.
Honogeneity refers to pollutant concentrations.

Nei ghbor hood scal e data will provide val uabl e information
for devel oping, testing, and revising concepts and nodel s

t hat descri be urban/regional concentration patterns. These
data will be useful to the understanding and definition of
processes that take periods of hours to occur and hence

i nvol ve considerable m xing and transport. Under stagnation
conditions, a site located in the nei ghborhood scal e may

al so experience peak concentration levels within a
metropol i tan area.

Ur ban scal e--Measurenent in this scale will be used to

estimate concentrations over |arge portions of an urban area
wi th di nensions of several kiloneters to 50 or nore

kil ometers. Such neasurenents will be used for determ ning
trends, and designing area-wi de control strategies. The
urban scale sites would al so be used to neasure high
concentrations downw nd of the area having the highest
precursor em ssions.

Reqgi onal scal e--This scal e of neasurenent will be used

to typify concentrations over |arge portions of a
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nmetropolitan area and even |arger areas w th dinensions of
as nmuch as hundreds of kiloneters. Such neasurenents wll
be useful for assessing the ozone that is transported to and
froma netropolitan area, as well as background
concentrations. |In sone situations, particularly when
considering very large netropolitan areas with conpl ex
source m xtures, regional scale sites can be the nmaxi mnum
concentration | ocation.

EPA' s techni cal guidance docunents on ozone nonitoring
net wor k desi gn should be used to eval uate the adequacy of
each existing O, nonitor, to relocate an existing site, or
to |l ocate any new O, sites.

For | ocating a nei ghborhood scale site to neasure
typical city concentrations, a reasonably honbgeneous
geogr aphi cal area near the center of the region should be
sel ected which is also renoved fromthe influence of nmjor
NQ, sources. For an urban scale site to neasure the high
concentration areas, the em ssion inventories should be used
to define the extent of the area of inportant nonnet hane
hydr ocarbons and NQ, em ssions. The neteorol ogi cal
conditions that occur during periods of nmaximum
phot ochem cal activity should be determ ned. These periods

can be identified by exam ning the neteorol ogi cal conditions
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that occur on the highest ozone air quality days.
Traj ectory anal yses, an evaluation of wind and em ssion
patterns on high ozone days, can also be useful in
eval uati ng an ozone nonitoring network. In areas wthout
any previous ozone air quality measurenents, neteorological
and ozone precursor em ssions information woul d be useful.

Once the neteorological and air quality data are
revi ewed, the prospective maxi nrum concentration nonitor site
shoul d be selected in a direction fromthe city that is nost
likely to observe the highest ozone concentrations, nore
specifically, downw nd during periods of photochem cal
activity. |In nmany cases, these naxi num concentrati on ozone
sites will be located 10 to 30 mles or nore downw nd from
t he urban area where naxi mum ozone precursor em ssions
originate. The downw nd direction and appropriate di stance
shoul d be determ ned from historical neteorol ogical data
col |l ected on days which show the potential for producing
hi gh ozone |l evels. Mnitoring agencies are to consult with
their EPA Regional Ofice when considering siting a maxi num
ozone concentration site.

In locating a nei ghborhood scale site whichis to
nmeasure high concentrations, the sanme procedures used for

the urban scale are foll owed except that the site should be
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| ocated closer to the areas bordering on the center city or
slightly further doww nd in an area of high density
popul ati on.

For regional scale background nmonitoring sites, simlar
met eor ol ogi cal analysis as for the nmaxi mum concentration
sites may also informthe decisions for |ocating regional
scale sites. Regional scale sites may be | ocated to provide
data on ozone transport between cities, as background sites,
or for other data collection purposes. Consideration of
both area characteristics, such as neteorol ogy, and the data
col l ection objectives, such as transport, nust be jointly
considered for a regional scale site to be useful.

Since ozone | evel s decrease significantly in the col der
parts of the year in many areas, ozone is required to be
nonitored at SLAMS nonitoring sites only during the “ozone
season” as designated in the AQS files on a State-by-State
basis and described below in Table D-3 of this appendi x.

Devi ations fromthe ozone nonitoring season nust be approved
by the EPA Regi onal Adm nistrator, docunmented within the
annual nonitoring network plan, and updated in AQS.

I nformation on how to anal yze ozone data to support a change
to the ozone season in support of the 8-hour standard for a

specific State can be found in reference 20 to this
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appendi x.
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Ozone Mbonitoring Season

by State
State Begi n Mont h End Mont h

Al abama Mar ch Cct ober
Al aska Apri | Cct ober
Ari zona January Decenber
Ar kansas Mar ch Novenber
California January Decenber
Col or ado Mar ch Sept enber
Connecti cut Apri | Sept enber
Del awar e Apri | Cct ober
District of Colunbia |April Cct ober
Fl ori da Mar ch Cct ober
Ceorgi a Mar ch Cct ober
Hawai i January Decenber
| daho May Sept enber
Il1inois Apri | Cct ober

| ndi ana Apri | Sept enber
| owa Apri | Cct ober
Kansas Apri | Cct ober
Kent ucky Mar ch Cct ober
Loui si ana AQCR Mar ch Cct ober
019, 022

Loui si ana AQCR 106 January Decenber
Mai ne Apri | Sept enber
Mar yl and Apri | Cct ober
Massachusetts Apri | Sept enber
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M chi gan Apri | Sept enber
M nnesot a Apri | Cct ober

M ssi ssi ppi Mar ch Cct ober

M ssouri Apri | Cct ober
Mont ana June Sept enber
Nebr aska Apri | Cct ober
Nevada January Decenber
New Hanpshire Apri | Sept enber
New Jer sey Apri | Cct ober
New Mexi co January Decenber
New Yor k Apri | Cct ober
North Carolina Apri | Cct ober
Nort h Dakot a May Sept enber
Ohio Apri | Cct ober
Gkl ahoma Mar ch Novenber
Oregon May Sept enber
Pennsyl vani a Apri | Cct ober
Puerto Ri co January Decenber
Rhode | sl and Apri | Sept enber
Sout h Carolina Apri | Cct ober
Sout h Dakot a June Sept enber
Tennessee Mar ch Cct ober
Texas AQCR 106, 153, January Decenber
213, 214, 216

Texas AQCR 022, 210, | March Cct ober
211, 212, 215, 217,

218
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Ut ah May Sept enber
Ver nmont Apri | Sept enber
Virginia Apri | Cct ober
Washi ngt on May Sept enber
West Virginia Apri | Cct ober

W sconsi n April 15 Cct ober 15
Wom ng Apri | Cct ober
Ameri can Sanpa January Decenber
Guam January Decenber
Virgin |slands January Decenber
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4.2 Carbon Monoxide (CO Design Criteria. There are
no m ni mum requirenents for the nunber of CO nonitoring
sites. Continued operation of existing SLAMS CO sites using
FRM or FEM nethods is required until discontinuation is
approved by the EPA Regional Admnistrator. Were SLAVS CO
nmonitoring is required, at |east one site nust be a maxi num
concentration site for that area under investigation.

M croscal e and m ddl e scal e neasurenents are usefu
site classifications for SLAMS sites since nost people have
the potential for exposure on these scales. Carbon nonoxi de
maxi ma occur primarily in areas near major roadways and
intersections with high traffic density and often poor
at nospheric ventilation.

M croscal e—-This scal e applies when air quality
measurenents are to be used to represent distributions
wi thin street canyons, over sidewal ks, and near najor
roadways. In the case with carbon nonoxide, m croscale
measurenents in one |ocation can often be considered as
representative of other simlar locations in a city.

M ddl e scal e—-M ddl e scal e neasurenents are i ntended to

represent areas with dinensions from 100 neters to 0.5
kilometer. |In certain cases, mddle scal e neasurenents nmay

apply to areas that have a total |ength of several
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kil ometers, such as “line” em ssion source areas. This type
of em ssion sources areas would include air quality along a
comerci ally devel oped street or shopping plaza, freeway
corridors, parking lots and feeder streets.

After the spatial scale and type of site has been
determ ned to neet the nonitoring objective for each
| ocation, the technical guidance in reference 3 of this
appendi x shoul d be used to evaluate the adequacy of each
existing COsite and nust be used to relocate an existing
site or to locate any new sites.

4.3 Nitrogen Dioxide (NGO) Design Criteria. There are
no mninmumrequirements for the nunber of NO, nonitoring
sites. Continued operation of existing SLAMS NO, sites
using FRM or FEM nethods is required until discontinuation
i s approved by the EPA Regional Adm nistrator. Where SLAMS
NO, nonitoring is required, at |east one NO, site in the
area nust be | ocated to nmeasure the maxi nrum concentration of
NG,.

NO' NQ, neasurenents are included within the NCore
mul ti pollutant site requirenents and the PAMS program
These NO' NQ, neasurenents will produce conservative
estimates for NO, that can be used to track continued

conpliance with the NO, NAAQS. NO' NQ, nonitors are used at
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these sites because it is inmportant to collect data on total
reactive nitrogen species for understandi ng ozone
phot ochem stry.

4.4 Sulfur D oxide (SO) Design Criteria. There are
no m ni numrequirenents for the nunber of sO nonitoring
sites. Continued operation of existing SLAMS SO, sites
using FRM or FEM nethods is required until discontinuation
is approved by the EPA Regional Adm nistrator. Were SLANVS
SO, nonitoring is required, at |east one of the SLAMS SO,
sites nust be a maxi mum concentration site for that specific
ar ea.

The appropriate spatial scales for SO SLAMS
nonitoring are the mcroscale, nmddle, and possibly
nei ghbor hood scales. The multi-pollutant NCore sites can
provi de for nmetropolitan area trends anal yses and genera
control strategy progress tracking. Qher SLAMS sites are
expected to provide data that are useful in specific
conpl i ance actions, for maintenance plan agreenents, or for
measuri ng near specific stationary sources of SO.

Mcro and m ddl e scal e--Sone data uses associated with

m croscal e and m ddl e scal e neasurenents for SO, i ncl ude
assessing the effects of control strategies to reduce
concentrations (especially for the 3-hour and 24-hour
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averaging tines) and nonitoring air pollution episodes.

Nei ghbor hood scal e--This scal e applies where there is a

need to collect air quality data as part of an ongoi ng SO
stationary source inpact investigation. Typical |ocations
m ght i nclude suburban areas adjacent to SO, stationary
sources for exanple, or for determ ning background
concentrations as part of these studies of popul ation
responses to exposure to SO..

Techni cal guidance in reference 2 of this appendix
shoul d be used to eval uate the adequacy of each existing SG
site, to relocate an existing site, or to | ocate new sites.

4.5 Lead (Pb) Design Criteria. State, and where
appropriate, |ocal agencies are required to conduct Pb
nonitoring for all areas where Pb | evels have been shown or
are expected to be of concern over the nost recent 2 years.
As a mininmm there nust be two SLAVS sites in any area
where Pb concentrations currently exceed or have exceeded
the Pb NAAQS in the npbst recent 2 years, and at | east one of
these two required sites nmust be a maxi num concentration
site. Wiere the Pb air quality violations are w despread or
the em ssions density, topography, or population |ocations
are conpl ex and varied, the EPA Regional Adm nistrator may

require nore than two Pb anbient air nonitoring sites.
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The nost inportant spatial scales to effectively
characterize the em ssions from point sources are the mcro,
m ddl e, and nei ghbor hood scal es.

M croscal e--This scale would typify areas in close
proximty to | ead point sources. Em ssions from point
sources such as primary and secondary |ead snelters, and
primary copper snelters may under fum gation conditions
i kewi se result in high ground | evel concentrations at the
mcroscale. In the latter case, the mcroscale would
represent an area inpacted by the plume wth di nensions
extending up to approximately 100 neters. Data collected at
m croscal e sites provide information for evaluating and
devel opi ng “hot-spot” control neasures.

M ddl e scale--This scale generally represents Pb air

quality levels in areas up to several city blocks in size

w th di nensions on the order of approxinmately 100 neters to
500 neters. The mddle scale may for exanple, include
school s and playgrounds in center city areas which are close
to maj or Pb point sources. Pb nonitors in such areas are
desi rabl e because of the higher sensitivity of children to
exposures of elevated Pb concentrations (reference 7 of this
appendi x). Em ssions from point sources frequently inpact

on areas at which single sites may be | ocated to neasure
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concentrations representing mddl e spatial scales.

Nei ghbor hood scal e-- The nei ghbor hood scal e woul d

characterize air quality conditions throughout sone
relatively uniformland use areas with dinensions in the 0.5
to 4.0 kilometer range. Sites of this scale would provide
nmonitoring data in areas representing conditions where
children Iive and play. Mnitoring in such areas is

i mportant since this segnment of the population is nore
susceptible to the effects of Pb. Were a nei ghborhood site
is located away fromimedi ate Pb sources, the site may be
very useful in representing typical air quality values for a
| arger residential area, and therefore suitable for
popul ati on exposure and trends anal yses.

Techni cal guidance is found in references 9 and 10 of
this appendi x. These docunents provi de additional guidance
on locating sites to neet specific urban area nonitoring
obj ectives and should be used in | ocating new sites or
eval uating the adequacy of existing sites.

4.6 Particulate Matter (PM, Design Criteria. There
are no mnimumrequirenents for the nunber of PM,
nmonitoring sites. |In areas where the PM, NAAQS has not
been revoked, continued operation of existing SLAVS PM,

sites using FRM or FEM nethods is required until
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di scontinuation is approved by the EPA Regi onal

Adm nistrator. In areas for where the PM, NAAQS has been
revoked, there is no requirement for continued operation of
existing sites.

The nost inportant spatial scales to effectively
characterize the em ssions of PM, from both nobile and
stationary sources are the mddl e scal es and nei ghbor hood
scal es. For purposes of establishing nonitoring sites to
represent |arge honbgenous areas other than the above scal es
of representativeness and to characterize regional
transport, urban or regional scale sites would al so be
needed.

M croscal e--This scale would typify areas such as
downt own street canyons, traffic corridors, and fence |ine
stationary source nonitoring |ocations where the general
public could be exposed to maxi nrum PM, concentrati ons.

M croscal e particulate matter sites should be | ocated near

i nhabi ted buil dings or |ocations where the general public
can be expected to be exposed to the concentration neasured.
Em ssions from stationary sources such as primry and
secondary snelters, power plants, and other large industrial
processes may, under certain plunme conditions, |ikew se

result in high ground | evel concentrations at the
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mcroscale. In the latter case, the mcroscale would
represent an area inpacted by the plunme with dinmensions
extending up to approximately 100 neters. Data collected at
m croscal e sites provide information for eval uating and
devel opi ng hot spot control neasures.

M ddl e scal e--Mich of the short-term public exposure to

coarse fraction particles (PM,) is on this scale and on the
nei ghbor hood scal e. Peopl e novi ng through downt own areas or
living near major roadways or stationary sources, nay
encounter particulate pollution that woul d be adequately
characterized by nmeasurenments of this spatial scale. Mddle
scal e PM, neasurenents can be appropriate for the

eval uation of possible short-term exposure public health
effects. In many situations, nonitoring sites that are
representative of mcro-scale or mddle-scale inpacts are
not uni que and are representative of many simlar
situations. This can occur along traffic corridors or other
| ocations in a residential district. |In this case, one

| ocation is representative of a nei ghborhood of snall scale
sites and is appropriate for evaluation of |ong-termor
chronic effects. This scale also includes the
characteristic concentrations for other areas with

di mensi ons of a few hundred neters such as the parking | ot
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and feeder streets associated with shopping centers, stadia,
and office buildings. 1In the case of PM, unpaved or

sel domy swept parking |ots associated with these sources
could be an inportant source in addition to the vehicular
em ssi ons thensel ves.

Nei ghbor hood scal e--Measurenents in this category

represent conditions throughout some reasonably honobgeneous
ur ban subregion with dinensions of a few kil oneters and of
generally nore regul ar shape than the m ddl e scal e.
Honogeneity refers to the particulate matter concentrations,
as well as the land use and | and surface characteristics.
In sonme cases, a location carefully chosen to provide

nei ghbor hood scal e data woul d represent not only the

i medi at e nei ghbor hood but al so nei ghbor hoods of the sane
type in other parts of the city. Neighborhood scale PM,
sites provide information about trends and conpliance with
st andards because they often represent conditions in areas
where people conmmonly |ive and work for extended peri ods.
Nei ghbor hood scal e data coul d provi de val uabl e i nformation
for devel oping, testing, and revising nodels that describe
the |l arger-scal e concentration patterns, especially those
nodel s relying on spatially snoothed em ssion fields for

i nputs. The nei ghborhood scal e neasurenents could al so be
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used for nei ghborhood conparisons within or between cities.

Ur ban scal e--This cl ass of neasurenent would be made to

characterize the particulate matter concentration over an
entire metropolitan or rural area ranging in size from4 to
50 kilometers. Such measurements woul d be useful for
assessing trends in area-wide air quality, and hence, the
ef fectiveness of large scale air pollution control
strategies.

Reqgi onal scal e--These neasurenents woul d characteri ze

conditions over areas w th dinensions of as nmuch as hundreds
of kiloneters. As noted earlier, using representative
conditions for an area inplies sonme degree of honpbgeneity in
that area. For this reason, regional scal e neasurenents
woul d be nost applicable to sparsely popul ated areas. Data
characteristics of this scale would provide information
about |arger scale processes of particulate matter
em ssions, |osses and transport.

4.7 Fine Particulate Matter (PM 5) Design Criteri a.

4.7.1 GCeneral Requirenents. State, and where
applicabl e | ocal, agencies nust operate the m ni mum nunber
of required PM,; SLAVS sites listed in Table D-4 of this
appendi x. The NCore sites are expected to conplenent the

PM, ; data collection that takes place at non- NCore SLAVS
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sites, and both types of sites can be used to neet the

m ni mum PM, ; network requirenents. Deviations fromthese
PM ¢ nonitoring requirenents nust be approved by the EPA
Regi onal Adm ni strator.

Table D-4 of Appendix Dto Part 58. PM s M ninmum Monitoring

Requi renent s

MSA or CSA Most recent Most recent Most recent

popul ati on® 3-year design |3-year design |3-year design
val ue >115% val ue +15% of | val ue <85% of
of any PM g any PM g any PM s
NAAQS! NAAQS! NAAQS!, 2

> 1, 000, 000 2 3 2

500, 000 -

1, 000, 000 . . 1 2 1

250, 000 -

500, 000 . . . 1 1 0

100, 000-

250, 000 . . . 1 1 0

50, 000- 1 1 0

<100, 000%

' The PM,; National Ambient Alr Quality Standards (NAAQS)

| evels and forns are defined in 40 CFR part 50.

2 These mininumnonitoring requirenents apply in the absence
of a design val ue.

3 Mninmum nmonitoring requirenents apply to the CSA as a
whol e, where applicabl e.

4 MSAs nust contain an urbani zed area of 50,000 or nore
popul ati on.
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The technical guidance in references 17 and 18 of this
appendi x shoul d be used for siting PM ; nonitors.

The nost inportant spatial scale to effectively
characterize the em ssions of particulate matter from both
nobi |l e and stationary sources is the neighborhood scale for
PM, ;. For purposes of establishing nonitoring sites to
represent |arge honbgenous areas other than the above scal es
of representativeness and to characterize regional
transport, urban or regional scale sites would al so be
needed. Mst PM . nonitoring in urban areas should be
representative of a nei ghborhood scal e.

M croscal e--This scale would typify areas such as
downt own street canyons and traffic corridors where the
general public would be exposed to maxi mum concentrations
frommobil e sources. In sone circunstances, the mcroscale
is appropriate for particulate sites; conmunity-oriented
SLAMS sites measured at the microscale | evel should,
however, be limted to urban sites that are representative
of | ong-term human exposure and of many such
m croenvironnments in the area. 1In general, mcroscale
particulate matter sites should be | ocated near inhabited
bui l di ngs or | ocations where the general public can be

expected to be exposed to the concentration nmeasur ed.
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Em ssions from stationary sources such as prinmry and
secondary snelters, power plants, and other large industrial
processes may, under certain plunme conditions, |ikew se
result in high ground | evel concentrations at the
mcroscale. In the latter case, the mcroscal e would
represent an area inpacted by the plunme w th dinmensions
extending up to approximately 100 neters. Data collected at
m croscale sites provide information for eval uating and
devel opi ng hot spot control neasures. Unless these sites
are indicative of population-oriented nonitoring, they may
be nore appropriately classified as special purpose nonitors
( SPMs) .

M ddl e scal e-- Peopl e novi ng t hrough downt own areas, or

| iving near nmjor roadways, encounter particle
concentrations that woul d be adequately characterized by
this spatial scale. Thus, neasurenents of this type woul d
be appropriate for the evaluation of possible short-term
exposure public health effects of particulate matter
pollution. In many situations, nonitoring sites that are
representative of mcroscale or mddle-scale inpacts are not
uni que and are representative of many simlar situations.
This can occur along traffic corridors or other locations in

a residential district. In this case, one location is
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representative of a nunber of small scale sites and is
appropriate for evaluation of long-termor chronic effects.
This scale also includes the characteristic concentrations
for other areas with dimensions of a few hundred neters such
as the parking lot and feeder streets associated with
shoppi ng centers, stadia, and office buildings.

Nei ghbor hood scal e--Measurenents in this category would

represent conditions throughout sone reasonably honbgeneous
ur ban subregion with di nensions of a few kil onmeters and of
generally nore regul ar shape than the m ddl e scal e.
Honogeneity refers to the particulate matter concentrations,
as well as the land use and | and surface characteristics.
Much of the PM ; exposures are expected to be associ ated
with this scale of neasurenent. In sone cases, a |ocation
carefully chosen to provide nei ghborhood scal e data woul d
represent the inmedi ate nei ghborhood as wel |l as

nei ghbor hoods of the sane type in other parts of the city.
PM,; sites of this kind provide good information about
trends and conpliance with standards because they often
represent conditions in areas where people comonly |live and
wor k for periods conparable to those specified in the NAAQS.
In general, nmost PM, 5 nonitoring in urban areas shoul d have

this scal e.
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Ur ban scal e--This cl ass of neasurenent would be used to

characterize the particulate matter concentration over an
entire metropolitan or rural area ranging in size from4 to
50 kilometers. Such measurenments woul d be useful for
assessing trends in area-wide air quality, and hence, the
ef fectiveness of large scale air pollution control
strategies. Community-oriented PM,; sites may have this
scal e.

Reqgi onal scal e--These neasurenents woul d characteri ze

conditions over areas w th dinensions of as nmuch as hundreds
of kiloneters. As noted earlier, using representative
conditions for an area inplies sonme degree of honpbgeneity in
that area. For this reason, regional scal e neasurenents
woul d be nost applicable to sparsely popul ated areas. Data
characteristics of this scale would provide information
about |arger scale processes of particulate matter

em ssions, |osses and transport. PM  transport contributes
to el evated particul ate concentrations and nay affect
mul ti ple urban and State entities with | arge popul ati ons
such as in the eastern United States. Devel opnent of
effective pollution control strategies requires an
under st andi ng at regi onal geographi cal scales of the

em ssion sources and at nospheric processes that are
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responsi ble for elevated PM, ; | evel s and nay al so be
associated with el evated ozone and regi onal haze.

4.7.2 Requirenment for Continuous PM s Monitoring.
State, or where appropriate, |ocal agencies nust operate
continuous fine particul ate anal yzers at one-half (round up)
of the mninmnumrequired sites listed in Table D-4 of this
appendi x. State and local air nonitoring agencies nust use
nmet hodol ogi es and qual ity assurance/quality control (QA QO
procedures approved by the EPA Regional Adm nistrator for
t hese sites.

4.7.3 Requirenent for PM ; Background and Transport
Sites. Each State shall install and operate at |east one
PM,; site to nonitor for regional background and at | east
one PM,; site to nonitor regional transport. These
nonitoring sites may be at community-oriented sites and this
requi renent may be satisfied by a corresponding nonitor in
an area having simlar air quality in another State. State
and | ocal air nonitoring agencies nust use nethodol ogi es and
QA/ QC procedures approved by the EPA Regi onal Adm ni strator
for these sites. Methods used at these sites may include
non- f ederal reference nethod sanplers such as | MPROVE or
conti nuous PM ¢ nonitors.

4.7.4 PM ¢ Chem cal Speciation Site Requirenents.
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Each State shall continue to conduct chem cal speciation
nonitoring and anal yses at sites designated to be part of
the PM, ; Speciation Trends Network (STN). The sel ection and
nodi fication of these STN sites nust be approved by the
Adm ni strator. The PM s chem cal speciation urban trends
sites shall include analysis for elenents, selected anions
and cations, and carbon. Sanples nust be collected using
the nonitoring nethods and the sanpling schedul es approved
by the Adm nistrator. Chem cal speciation is encouraged at
additional sites where the chemcally resol ved data woul d be
useful in developing State inplenentation plans and
supporting atnospheric or health effects rel ated studies.
4.7.5 Special Network Considerations Required Wen
Usi ng PM, ¢ Spatial Averagi ng Approaches. The PM ; NAAQS,
specified in 40 CFR 50, provides State and |ocal air
nonitoring agencies with an option for spatially averaging
PM,; air quality data. Mre specifically, two or nore
community-oriented (i.e., sites in populated areas) PM ;
nonitors may be averaged for conparison with the annual PM 5
NAAQS. This averagi ng approach is directly related to
epi deni ol ogi cal studies used as the basis for the PM
annual NAAQS. Spatial averaging does not apply to
conmparisons with the daily PM 5 NAAQS.
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State and | ocal agencies nust carefully consider their
approach for PM ; network design when they intend to
spatially average the data for conpliance purposes. These
State and local air nonitoring agencies nust define the area
over which they intend to average PM,; air quality
concentrations. This area is defined as a Community
Moni toring Zone (CMZ), which characterizes an area of
relatively simlar annual average air quality. State and
| ocal agencies can define a CMZ in a nunber of ways,
including as part or all of a netropolitan area. These CVZ
must be defined within a State or |ocal agencies network
description, as required in 858.10 of this part and approved
by the EPA Regional Adm nistrator. Wen nore than one C\MZ
is described within an agency’s network design plan, CMZs
must not overlap in their geographical coverage. The
criteria that nust be used for evaluating the acceptability
of spatial averaging are defined in Appendi x N of 40 CFR
Part 50.

4.8 Coarse Particulate Matter (PM,.,s) Design
Criteria.

4.8.1 CGeneral Monitoring Requirenents. Consistent with
the indicator for the proposed new PM, , - NAAQS, required

PM,.,s nonitoring will address areas where the m x of PMg., s
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is dom nated by coarse fraction particulate natter generated
by high density traffic on paved roads, industrial sources,
and construction activities, and will not address areas
where the mx is dom nated by rural w ndbl owmn dust and soils
and agricul tural and m ning sources.

State, and where applicable, |ocal Agencies nust
operate, at a mninum the nunber of required PM,, s SLAMS
sites listed in Table D-5 of this appendi x. NCore sites
are expected to conplenent the PM,., s data collection that
takes place at SLAMS Sites. Data from urban NCore sites can
be used to neet m nimum PM,., s network requirements if those
sites neet the NAAQS conparability criteria in 858.30 (b).
Modi fications fromthe PM,,s nmonitoring requirenments nust

be approved by the Regional Adm nistrator.
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Moni tori ng Requirenents

PMy., 5 M ni mum

MSA Mbst recent Most recent Mbst recent

popul ati on! 3-year design |3-year design |3-year design
val ue? >80% val ue 50% 80% | val ue <50% of
of PMy., 5 of PMg., s PMo 2. s NAAQS®
NAAQS® NAAQS® 4

> 5,000, 000 5 3 2

1, 000, 000 - 4 2 1

<5, 000, 000

500, 000 - 3 1 0

<1, 000, 000

100, 000- 2 1 0

<500, 000

50, 000- 1 0 0

<100, 000°

! Metropolitan Statistical Area (MSA) as defined by the

O fice of Managenent of Budget. Miltiple MSAs in a CSA are
separately subject to these requirenents based on their
popul ati on and desi gn val ue.

2 A dat abase of estimated PM,., s design values will be
provi ded by EPA until the network is fully deployed for
three years. States may propose alternate estimtes for
Regi onal Adm ni strat or approval.

® The PM,., s National Anbient Air Quality Standards (NAAQS)

| evel s and forns are defined in part 50 of this chapter.

* These mninumnonitoring requirenents apply in the absence
of a design val ue.

> An MBSA nust contain an urbani zed area of at |east 50, 000.
The smal | est MSA's popul ation is greater than 50,000 because
of popul ation outside the urbani zed area.

EPA
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M ddl e and nei ghbor hood scal e nmeasurenents are the nost
i nportant station classifications for PMy,, s to assess the
variation in coarse particle concentrations that woul d be
expected across popul ated areas that are in proximty to
| arge em ssions sources. Sites that represent |arger
spatial scales would characterize concentrations in the
subur ban, highly popul ated areas of |larger MSA's that are
nore distant fromthe zones of nost concentrated industrial
activity.

M croscal e--This scale would typify relatively smnal
areas immedi ately adjacent to: (1) industrial sources; (2)
| ocati ons experienci ng ongoi ng construction, redevel oprment,
and soil disturbance; and (3) heavily travel ed roadways.
Data col |l ected at mcroscale stations would characterize
exposure over areas of limted spatial extent and popul ation
exposure, and nmay provide information useful for evaluating
and devel opi ng source-oriented control neasures. M croscale
sites woul d be excluded from NAAQS conpari son in accordance
wi th 858.30(b)(4), and may be nore appropriately classified
as SPMs.

M ddl e scal e--People living or working near major

roadways or industrial districts encounter particle
concentrations that woul d be adequately characterized by
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this spatial scale. Thus, nmeasurenents of this type would
be appropriate for the evaluation of public health effects
of coarse particle exposure. Mnitors |ocated in popul ated
areas that are nearly adjacent to |arge industrial point
sources of coarse particles provide suitable |ocations for
assessi ng maxi mum popul ati on exposure |evels and identifying
areas of potentially poor air quality. Simlarly, nonitors
| ocated i n popul ated areas that border dense networks of
heavily-traveled traffic are appropriate for assessing the
| npacts of resuspended road dust. This scale also includes
the characteristic concentrations for other areas with

di mrensi ons of a few hundred neters such as school grounds
and parks that are nearly adjacent to nmjor roadways and

i ndustrial point sources, |ocations exhibiting m xed
residential and commrercial devel opnent, and downt own areas
featuring office buildings, shopping centers, and stadi uns.

Nei ghbor hood scal e-- Measurenents in this category would

represent conditions throughout sone reasonably honbgeneous
ur ban subregion with dinensions of a few kil oneters and of
generally nore regul ar shape than the m ddl e scal e.
Honogeneity refers to the particulate matter concentrations,
as well as the land use and | and surface characteristics.

Thi s category includes suburban nei ghborhoods dom nated by
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resi dences that are sonewhat distant from najor roadways and
i ndustrial districts but still inpacted by urban sources,
and areas of diverse |and use where residences are
i nterspersed with comrercial and industrial nei ghborhoods.
In sone cases, a |location carefully chosen to provide
nei ghbor hood scal e data woul d represent the i nmedi ate
nei ghbor hood as wel |l as nei ghborhoods of the sane type in
other parts of the city. The conparison of data from m ddl e
scal e and nei ghbor hood scal e sites woul d provi de val uabl e
I nformation for determning the variation of PM,, | evels
across urban areas and assessing the spatial extent of
el evat ed concentrations caused by major industrial point
soursces and heavily travel ed roadways. Nei ghborhood scal e
sites woul d provide concentration data that are relevant to
informng a | arge segnent of the population of their
exposure |l evels on a given day.

4.8.2 PM,.,s Specific Siting Requirenents.

4.8.2.1 A mninmmof 50 percent of the PM,., s Sites
required in Table D5 of this appendi x nmust characteri ze
m ddl e scal e-si zed areas (values of 0.5 nonitors and greater
round up). Mddle-scale sites nust be situated in areas of
expect ed maxi mum concentration anong sites eligible for

conparison to the NAAQS

* * * DRAFT * * * DO NOT QUOTE OR CITE * * * December 16, 2005



494

4.8.2.2 For those areas with nonitoring requirenents
greater than one required nonitor, at |east one of the
required nonitors nust be at a population-oriented site in a
nei ghbor hood scal e-si zed area that is highly popul ated and
whi ch may be somewhat further away from em ssion sources
than the required m ddl e-scale sites, subject to the
requirenent that the site nust neet the conparability
criteria in 858.30 (b). Anong such sites, the State should
select a site characterized by a | arge nunber of people
subj ect to exposure; typically, this popul ati on nunber woul d
be hi gher than the popul ation at m ddl e-scal e sites expected
to record nmaxi mum concentrations.

4.8.2.3 For MBA's with a requirenent for four or five
nonitors, the siting of the remai ning unspecified nonitor is
|l eft to the discretion of the State or | ocal nonitoring
agency, subject to the requirenent that the site nust neet
the conparability criteria in 858.30 (b). This site could
be placed in mddl e-scale or nei ghborhood scal e | ocations
simlar to those that would be eligible as nonitoring sites
for the other required nonitors. A State may al so choose to
place the site in a location that is somewhat nore distant
from downtown areas, main industrial source regions, or

areas of highest traffic density, such as in a suburban
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residential comrunity.

4.8.3 PM,.,s Chem cal Speciation Site Requirenents.
One chem cal speciation nonitoring site is required in each
MSA with total popul ation over 500,000 people that al so has
an estimated PM,., s design val ue greater than 80% of the
NAAQS. These sites will gather data in areas that have a
hi gher probability of exceeding the proposed NAAQS and al so
have | arger exposed popul ations at risk, and will support
the characterization of coarse particles concentrations that
control the attainnment/nonattai nnent status of the area.
Sanpl es nust be coll ected using nonitoring nethods and the
sanpl i ng schedul es approved by the EPA Regi onal
Adm ni strator. Chem cal speciation is encouraged at
additional sites to support devel opnent of State
i npl enentati on plans and at nospheric or health effects
rel ated studies. These additional |ocations may include
STN, NCore, CASTNET, and | MPROVE sites to provi de coverage
of sources typical of urban core |ocations, suburban regions
typified by predomnantly residential districts, and | ess
densel y-settled rural |ocations that nay be characterized by
naturally occurring geologic materials. The selection and
nodi fication of PM,, s chem cal speciation sites nmust be

approved by the EPA Regional Adm nistrator.
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4.9 Filter Archive Requirenments for PM s PM, and
PMo.2 5

Air pollution control agencies shall archive PM s PM, and
PMo.,s filters fromall SLAMS sites for 1 year after
collection. These filters shall be nade avail abl e during
the course of that year for supplenental analyses at the
request of EPA or to provide information to State and | ocal
agencies on PM, ; conposition. Oher Federal Agencies may
request access to filters for purposes of supporting air
gual ity managenent or community health - such as biol ogica
assay - through the applicabl e EPA Regi onal Adm nistrator.
The filters shall be archived according to procedures
approved by the Adm nistrator. EPA recommends t hat
particulate matter filters be archived for |onger periods,
especially for key sites in maki ng NAAQS rel ated deci si ons
or for supporting health-related air pollution studies.

5. Net wor k Desi gn for Photochem cal Assessnent Mbnitoring

St ati ons ( PAMVS)

The PAMS program provi des nore conprehensive data on G
air pollution in areas classified as serious, severe, or
extrenme nonattai nment for ozone than would ot herw se be
achi eved through the NCore and SLAMS sites. More

specifically, the PAMS program i ncl udes neasurenents for

* * * DRAFT * * * DO NOT QUOTE OR CITE * * * December 16, 2005



497

ozone, oxides of nitrogen, volatile organic conpounds, and
nmet eor ol ogy.

5.1 PAMS Mnitoring Objectives. PAMS design criteria
are site specific. Concurrent measurenents of O,, oxides of
nitrogen, speciated VOC, CO and neteorol ogy are obtained at
PAMS sites. Design criteria for the PAVMS network are based
on locations relative to O, precursor source areas and
predom nant wi nd directions associated with high O events.
Specific nonitoring objectives are associated with each
| ocation. The overall design should enable characterization
of precursor enission sources within the area, transport of
O, and its precursors, and the photochem cal processes
related to O, nonattai nnent. Specific objectives that nust
be addressed include assessing anbient trends in O,, oxides
of nitrogen, VOC species, and determ ning spatial and
diurnal variability of O,, oxides of nitrogen, and VOC
species. Specific nonitoring objectives associated with
each of these sites may result in four distinct site types.
Det ai | ed gui dance for the |ocating of these sites nay be
found in reference 21 of this appendi x.

Type 1 sites are established to characterize upw nd
background and transported O, and its precursor

concentrations entering the area and will identify those
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areas which are subjected to transport.

Type 2 sites are established to nonitor the magnitude
and type of precursor enmissions in the area where maxi mum
precursor emn ssions are expected to inpact and are suited
for the nonitoring of urban air toxic pollutants.

Type 3 sites are intended to nonitor maxi num O,
concentrations occurring dowmwi nd fromthe area of maxi num
precur sor em ssions.

Type 4 sites are established to characterize the
downwi nd transported O, and its precursor concentrations
exiting the area and will identify those areas which are
potentially contributing to overwhel m ng transport in other
areas.

5.2 Monitoring Period. PAMS precursor nonitoring nust
be conducted annual ly throughout the nonths of June, July
and August (as a m ni nun) when peak O, val ues are expected
in each area. Alternate precursor nonitoring periods may be
submtted for approval to the Adm nistrator as a part of the
annual nonitoring network plan required by 858.10.

5.3 Mnimum Monitoring Network Requirenents. A Type 2
site is required for each area. Overall, only two sites are
required for each area, providing all chem cal neasurenents

are made. For exanple, if a design includes two Type 2

* * * DRAFT * * * DO NOT QUOTE OR CITE * * * December 16, 2005



sites, then a third site will be necessary to capture the
NQ, neasurenent. The minimum required nunber and type of
nonitoring sites and sanpling requirenents are listed in
Table D-6 of this appendix. Any alternative plans may be
put in place in lieu of these requirenents, if approved by

the Adm ni strator
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M ni mrum Requi red PAMS

Moni toring Locations and Frequenci es.

Measur enent

Where required

Sanpling frequency (all
except for upper air

daily
net eor ol ogy)*

met eor ol ogy

representative
| ocation within
PANMS ar ea.

Speci at ed Two sites per During the PAMS nonitoring period
VOC area, one of (1) Hourly auto GC, or
whi ch nust be a | (2) Eight 3-hour canisters, or
Type 2 site. (3) 1 norning and 1 afternoon
canister with a 3-hour or |ess
averaging tinme plus Continuous
Tot al Non- net hane Hydrocar bon
measur enent.
Car bonyl Type 2 site in 3-hour sanples every day during
Sanpl i ng ar eas t he PAMS noni toring period.
classified as
seri ous or
above for the
8- hour ozone
st andar d.
NOx Al Type 2 Hourly during the ozone nonitoring
sites. season. ®
NG, One site per Hourly during the ozone nonitoring
area at the season.
Type 3 or Type
1 site.
CO (ppb One site per Hourly during the ozone nonitoring
| evel) area at a Type season.
2 site.
Ozone Al sites. Hourly during the ozone nonitoring
season.
Sur face net Al sites. Hourly during the ozone nonitoring
season.
Upper air One Sampl i ng frequency nust be

approved as part of the PAMS
Net wor k Descri ption described in
40 CFR 58. 41.

“Dally or wmth an approved alternative plan.

2 Speciated VOC is defined in the Techni cal

Assi st ance

Docunent for Sanpling and Anal ysis of Ozone Precursors,
EPA/ 600- R- 98/ 161, Sept enber
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3 Approved ozone nonitoring season as stipulated in 40 CFR
part 58, Table D3 of this appendi x.

5.4 Transition Period. A transition period is allowed
for phasing in the operation of newy required PAMS prograns
(due generally to reclassification of an area into serious,
severe, or extreme nonattai nnent for ozone). Follow ng the
date of redesignation or reclassification of any existing O,
nonattai nnent area to serious, severe, or extrene, or the
designation of a new area and classification to serious,
severe, or extreme O, nonattainnent, a State is all owed one
year to develop plans for its PAMS i npl enmentation strategy.
Subsequently, a mninmum of one Type 2 site nmust be operating
by the first nonth of the follow ng approved PAMS season.
Qperation of the remaining site(s) nust, at a mninmum be
phased in at the rate of one site per year during subsequent
years as outlined in the approved PAMS network description
provi ded by the State.
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Appendi x E to Part 58--[ Arended]

54. Appendix E to part 58 is anended by:

a. Revising the table of contents.

b. Revising sections 1 through 10.

c. Renoving section 11.

d. Redesi gnating section 12 as section 11 and
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revising newy redesi gnated section 11.
e. Redesi gnati ng section 13 as section 12 to read as
fol | ows:
Appendix E to Part 58--Probe and Monitoring Path Siting
Criteria for Ambient Air Quality Monitoring

I ntroduction

Hori zontal and Vertical Placenent

Spaci ng from M nor Sources

Spaci ng From Qobstructions

Spaci ng From Trees and O her Consi derati ons
Spaci ng From Roadways

Cumul ative Interferences on a Mnitoring Path
Maxi mum Moni toring Path Length

Probe Material and Pollutant Sanple Residence Tine
10. Wi ver Provisions

11. Sunmary

12. References

©CONoOAWN =

1. | ntr oducti on.

Thi s appendi x contains specific |location criteria
applicable to SLAMS, NCore, and PAMS anbient air quality
nonitoring probes, inlets, and optical paths after the
general |ocation has been sel ected based on the nonitoring
obj ectives and spatial scale of representation discussed in
appendix Dto this part. Adherence to these siting criteria
IS necessary to ensure the uniformcollection of conpatible
and conparable air quality data.

The probe and nonitoring path siting criteria discussed

in this appendi x nmust be followed to the maxi num ext ent
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possible. It is recognized that there may be situations
where sonme deviation fromthe siting criteria nay 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.
Thi s docunentation should help to avoid | ater questions
about the validity of the resulting nonitoring data.
Condi ti ons under which the EPA woul d consider an application
for waiver fromthese siting criteria are discussed in
section 11 of this appendi x.

The pol |l utant-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 “nmust” are defined as requirenents and exceptions
must be approved through the waiver provisions. However,
siting criteria that are phrased with a “shoul d” are defined
as goals to neet for consistency but are not requirenents.

2. Horizontal and Vertical Pl acenent.

The probe or at | east 80 percent of the nmonitoring path
nmust be | ocated between 2 and 15 neters above ground | evel
for all ozone, sulfur dioxide and nitrogen dioxide
nonitoring sites, and for nei ghborhood scal e Pb, PM,,

PMy.. s, PM 5, and carbon nonoxide sites. Mddle scale PM,., s
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sites are required to have sanpler inlets between 2 and 7
net ers above ground | evel. Mcroscale Pb, PM, and PM .
sites are required to have sanpler inlets between 2 and 7
neters above ground |level. The inlet probes for mcroscale
carbon nonoxi de nonitors that are being used to neasure
concentrations near roadways nust be 3+% neters above ground
| evel . The probe or at |east 90 percent of the nonitoring
path nmust be at least 1 neter vertically or horizontally
away from any supporting structure, walls, parapets,

pent houses, 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 windward side of the building relative to the
prevailing wind direction during the season of highest
concentration potential for the pollutant bei ng neasured.

3. Spacing from M nor Sources.

It is inportant to understand the nonitoring objective
for a particular location in order to interpret this
particul ar requirenent. Local mnor sources of a prinmary
pol lutant, such as SO, |ead, or particles, can cause high
concentrations of that particular pollutant at a nonitoring
site. If the objective for that nonitoring site is to

i nvestigate these local primary pollutant em ssions, then
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the site is likely to be properly |ocated nearby. This type
of nonitoring site would in all |ikelihood be a mcroscale
type of nonitoring site. |If a nonitoring site is to be used
to determine air quality over a nuch |arger area, such as a
nei ghbor hood or city, a nonitoring agency should avoid
pl aci ng a nonitor probe, path, or inlet near |ocal, mnor
sources. The plune fromthe |local m nor sources shoul d not
be allowed to inappropriately inpact the air quality data
collected at a site. Particulate matter sites should not be
| ocated in an unpaved area unless there is vegetative ground
cover year round, so that the inpact of wind bl own dusts
will be kept to a m ni num

Simlarly, local sources of nitric oxide (NO and
ozone-reactive hydrocarbons can have a scavengi ng effect
causi ng unrepresentatively | ow concentrations of O, 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 nust be away from furnace or
incineration flues or other m nor sources of SO, or NO The
separation distance should take into account the heights of
the flues, type of waste or fuel burned, and the sulfur
content of the fuel.

4. Spacing From Qbstructi ons.
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Bui | di ngs and ot her obstacles may possibly scavenge
SO, G, or NO, and can act to restrict airflow for any
pollutant. To avoid this interference, the probe, inlet, or
at | east 90 percent of the nonitoring path nust have
unrestricted airflow and be | ocated away from obstacl es.
The di stance fromthe obstacle to the probe, inlet, or
nonitoring path nust be at |east twice the height that the
obstacl e protrudes above the probe, inlet, or nonitoring
path. An exception to this requirenent can be nade for
measurenents taken in street canyons or at source-oriented
sites where buildings and other structures are unavoi dabl e.

Generally, a probe or nonitoring path | ocated near or
along a vertical wall is undesirable because air noving
al ong the wall may be subject to possible renoval
mechani sms. A probe, inlet, or nonitoring path nust have
unrestricted airflowin an arc of at |east 180 degrees.
This arc nust include the predom nant wind direction for the
season of greatest pollutant concentration potential. For
particle sanpling, a mninumof 2 neters of separation from
wal | s, parapets, and structures is required for rooftop site
pl acenent .

Speci al consi deration nust be devoted to the use of

open path analyzers due to their inherent potenti al
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sensitivity to certain types of interferences, or optical
obstructions. A nonitoring path nmust be clear of all trees,
brush, buildings, plunmes, dust, or other optical
obstructions, including potential obstructions that may nove
due to wind, human activity, growth of 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 || affect the
ability of the open path analyzer to continuously neasure
pol | utant concentrations. Transient, but significant
obscuration of especially |onger measurenent paths could
occur as a result of certain meteorol ogical conditions
(e.g., heavy fog, rain, snow) and/or aerosol |evels that are
of a sufficient density to prevent the open path analyzer's
light transmission. |f certain conpensating neasures are
not otherw se inplenmented at the onset of nonitoring (e.g.,
shorter path lengths, higher Iight source intensity), data
recovery during periods of greatest primary poll utant
potential could be conprom sed. For instance, if heavy fog
or high particulate |levels are coincident wth periods of
proj ect ed NAAQS-t hreatening pollutant potential, the

representativeness of the resulting data record in

* * * DRAFT * * * DO NOT QUOTE OR CITE * * * December 16, 2005



512

reflecting maxi mnum pol | utant concentrati ons nay be
substantially inpaired despite the fact that the site may
ot herwi se exhi bit an acceptabl e, even exceedi ngly high
overall valid data capture rate.

5. Spacing From Tr ees.

Trees can provide surfaces for SO, O, or NG
adsorption or reactions, and surfaces for particle
deposition. Trees can also act as obstructions in cases
where they are | ocated between the air pollutant sources or
source areas and the nonitoring site, and where the trees
are of a sufficient height and | eaf canopy density to
interfere with the normal airflow around the probe, inlet,
or nonitoring path. To reduce this possible
i nterference/ obstruction, the probe, inlet, or at |east 90
percent of the nonitoring path nust be at |east 10 neters or
further fromthe drip line of trees.

The scavenging effect of trees is greater for O than
for other criteria pollutants. Monitoring agencies nust
take steps to consider the inpact of trees on ozone
nonitoring sites and take steps to avoid this problem

For mcroscale sites of any air pollutant, no trees or
shrubs shoul d be | ocated between the probe and the source

under investigation, such as a roadway or a stationary
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source.

6. Spaci ng From Roadways.

6.1 Spacing for Ozone and Oxi de of N trogen Probes and
Monitoring Paths. In siting an O analyzer, it is inportant
to mnimze destructive interferences from sources of NO
since NOreadily reacts with Q. 1In siting NO analyzers
for nei ghborhood and urban scale nonitoring, it is inportant
to mnimze interferences fromautonotive sources. Table E-
1 of this appendi x provides the required m ni mum separation
di stances between a roadway and a probe or, where
applicable, at |least 90 percent of a nonitoring path for
various ranges of daily roadway traffic. A sanpling site
havi ng a poi nt anal yzer probe | ocated closer to a roadway
than allowed by the Table E-1 requirenents shoul d be
classified as mddle scale rather than nei ghborhood or urban
scal e, since the neasurenents fromsuch a site would nore
closely represent the mddle scale. |If an open path
anal yzer is used at a site, the nonitoring path(s) nust not
cross over a roadway with an average daily traffic count of
10, 000 vehicles per day or nore. For those situations where
a nonitoring path crosses a roadway with fewer than 10, 000
vehi cl es per day, one nust consider the entire segnent of

the nonitoring path in the area of potential atnospheric
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interference fromautonobile em ssions. Therefore, this

cal cul ation nust include the Iength of the nonitoring path
over the roadway plus any segnents of the nonitoring path
that lie in the area between the roadway and the m ni num
separation distance, as determned from Table E-1 of this
appendi x. The sum of these distances nust not be greater
than 10 percent of the total nonitoring path | ength.

Table E-1 to Appendix E of Part 58. M ni num Separ ati on

D stance Between Roadways and Probes or Mnitoring Paths for

Moni t ori ng Nei ghbor hood and Urban Scale Ozone (G) and

Oxides of Nitrogen (NO NO, NQ, NQ)

Roadway average daily traffic, [M ninum distance' (neters)
vehi cl es per day

<1, 000 10

10, 000 20

15, 000 30

20, 000 40

40, 000 60

70, 000 100

110, 000 250

! Distance fromthe edge of the nearest traffic |lane. The
di stance for internediate traffic counts should be
interpolated fromthe table val ues based on the actual
traffic count.
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6.2 Spacing for Carbon Monoxi de Probes and Monitoring
Pat hs. Street canyon and traffic corridor sites
(mcroscale) are intended to provide a neasurenent of the
i nfluence of the imrediate source on the pollution exposure
of the population. In order to provide some reasonabl e
consi stency and conparability in the air quality data from
m croscal e sites, a mninmmdi stance of 2 neters and a
maxi mum di stance of 10 nmeters fromthe edge of the nearest
traffic | ane nust be maintained for these CO nonitoring
I nl et probes. This should give consistency to the data, yet
still allow flexibility of finding suitable |ocations.

Street canyon/corridor (mcroscale) inlet probes nust
be | ocated at |east 10 neters froman intersection and
preferably at a m dbl ock |ocation. M dblock |ocations are
preferable to intersection |ocations because intersections
represent a nuch smaller portion of downtown space than do
the streets between them Pedestrian exposure is probably
al so greater in street canyon/corridors than at
I nt ersecti ons.

In determ ning the m nimum separation between a
nei ghbor hood scale nonitoring site and a specific roadway,
the presunption is nmade that neasurenments should not be

substantially influenced by any one roadway. Conputations
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were made to determ ne the separation distance, and Table E-
2 of this appendi x provides the required m ni num separation
di stance between roadways and a probe or 90 percent of a
nonitoring path. Probes or nonitoring paths that are

| ocated closer to roads than this criterion allows should
not be classified as a nei ghborhood scale, since the
measurenents from such a site would closely represent the

m ddl e scale. Therefore, sites not neeting this criterion

shoul d be classified as m ddl e scal e.
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Table E-2 to Appendix E of Part 58. M ni num Separati on
D stance Between Roadways and Probes or Mnitoring Paths for

Moni t ori ng Nei ghbor hood Scal e Carbon Monoxi de

Roadway average daily traffic, M ni mum di st ance*
vehi cl es per day (meters)
< 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 lane. The
di stance for internmediate traffic counts should be

i nterpolated fromthe table val ues based on the actual
traffic count.
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6.3 Spacing for Particulate Matter (PM s, PM,, Pb)
Inlets. Since em ssions associated with the operation of
notor vehicles contribute to urban area particulate matter
anbi ent |evels, spacing fromroadway criteria are necessary
for ensuring national consistency in PMsanpler siting.

The intent is to |ocate |ocalize hot-spot sites in
areas of highest concentrations whether it be fromnobile or
mul tiple stationary sources. |If the areais primarily
af fected by nobile sources and the nmaxi mum concentration
area(s) is judged to be a traffic corridor or street canyon
| ocation, then the nonitors should be | ocated near roadways
with the highest traffic volume and at separation di stances
nost |likely to produce the highest concentrations. For the
m croscale traffic corridor site, the location nust be
between 5 and 15 neters fromthe ngjor roadway. For the
m croscal e street canyon site the |ocation nmust be between 2
and 10 neters fromthe roadway. For the mddle scale site,
a range of acceptable distances fromthe roadway is shown in
figure E-1 of this appendix. This figure also includes
separation di stances between a roadway and nei ghbor hood or
| arger scale sites by default. Any site, 2 to 15 neters
hi gh, and further back than the m ddl e scale requirenents

wi |l generally be nei ghborhood, urban or regional scale.
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For exanple, according to Figure E-1 of this appendix, if a
PM sanpler is primarily influenced by roadway em ssions and
that sanpler is set back 10 neters froma 30,000 ADT
(average daily traffic) road, the site should be classified
as mcroscale, if the sanpler height is between 2 and 7
neters. |If the sanpler height is between 7 and 15 neters,
the site should be classified as mddle scale. [If the
sanple is 20 neters fromthe sane road, it wll be
classified as mddle scale; if 40 neters, nei ghborhood

scale; and if 110 nmeters, an urban scale.
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MIDDLE SCALE OTHERWISE

'
<=

PREFERRED AREA FOR CATEGORY (a) SITE
MICROSCALE IF MONITOR IS 2 TO 7 METERS HI|

[UNACCEPTABLE AT ALL TRAFFIC LEV!

ADT of Affecting Roads x 1000

CATEGORY|
(a) SITES

CATEGORY (a) SITE BUT NOT PREFERRED

MIDDLE SCALE SUITABLE FOR

NEIGHBORHOOD SCALE SUITABLE
FOR CATEGORY (b) SITE

URBAN SCALE

20

40 60 80 100 120 140 160

Figure E-1. Distance of PM samplers to nearest traffic lane (meters)
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7. Cunulative Interferences on a Mnitoring Path.

(This paragraph applies only to open path anal yzers.)
The cunul ative length or portion of a nonitoring path that
Is affected by m nor sources, trees, or roadways nust not
exceed 10 percent of the total nonitoring path | ength.

8. Maxi mum Monitoring Path Length.

(This paragraph applies only to open path anal yzers.)
The nonitoring path length must not exceed 1 kiloneter for
anal yzers in nei ghborhood, urban, or regional scale. For
m ddl e scale nonitoring sites, the nonitoring path | ength
must 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 | oss
of nonitoring data due to these tenporary optica
obstructions. For certain anbient air nonitoring scenarios
usi ng open path anal yzers, shorter path | engths may be
needed in order to ensure that the nonitoring site neets the
obj ectives and spatial scales defined in appendix Dto this
part. The Regional Adm nistrator may require shorter path
| engt hs, as needed on an individual basis, to ensure that
the SLAMS sites neet the appendi x D requirenents. Likew se,
the Adm nistrator may specify the nmaxi mum path | ength used

at NCore nonitoring sites.
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9. Probe Material and Pollutant Sanpl e Residence Tine.

For the reactive gases, SO, NO, and O,, special probe
materi al nmust be used for point analyzers. Studies 2°2* have
been conducted to determine the suitability of materials
such as pol ypropyl ene, pol yet hyl ene, polyvinyl chloride,
Tygon®, al um num brass, stainless steel, copper, Pyrex®
gl ass and Tefl on® for use as intake sanpling lines. O the
above materials, only Pyrex® glass and Tefl on® have been
found to be acceptable for use as intake sanpling |lines for
all the reactive gaseous pollutants. Furthernore, the EPA*®
has specified borosilicate glass or FEP Teflon® as the only
acceptabl e probe materials for delivering test atnospheres
in the determ nation of reference or equival ent nethods.
Therefore, borosilicate glass, FEP Teflon® or their
equi val ent must be used for existing and new NCore nonitors.

For volatile organic conmpound (VOC) nonitoring at PAMS,
FEP Tefl on® i s unacceptable as the probe material because of
VOC adsorption and desorption reactions on the FEP Tefl on®.
Borosilicate glass, stainless steel, or its equivalent are
t he acceptable probe materials for VOC and car bonyl
sanpling. Care nmust be taken to ensure that the sanple
residence tinme is kept to 20 seconds or |ess.

No matter how nonreactive the sanpling probe material
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isinitially, after a period of use reactive particulate
matter is deposited on the probe walls. Therefore, the tine
it takes the gas to transfer fromthe probe inlet to the
sanpling device is also critical. Ozone in the presence of
nitrogen oxide (NO w Il show significant | osses even in the
nost inert probe material when the residence tinme exceeds 20
seconds. ?® Oher studies %28 indicate that a 10-second or

| ess residence tinme is easily achievable. Therefore,
sanpling probes for reactive gas nonitors at NCore nust have
a sanple residence tine |less than 20 seconds.

10. Wi ver Provisions.

Most sanpling probes or nonitors can be | ocated so that
they nmeet the requirenents of this appendix. New sites with
rare exceptions, can be |located within the limts of this
appendi x. However, some existing sites nmay not neet these
requi renents and yet still produce useful data for sone
pur poses. EPA will consider a witten request fromthe
State agency to waive one or nore siting criteria for sone
nonitoring sites providing that the State can adequately
denonstrate the need (purpose) for nonitoring or
establishing a nonitoring site at that |ocation.

10.1 For establishing a new site, a waiver may be
granted only if both of the following criteria are net:
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10.1.1 The site can be denonstrated to be as
representative of the nonitoring area as it would be if the
siting criteria were being net.

10.1.2 The nonitor or probe cannot reasonably be
| ocated so as to neet the siting criteria because of
physi cal constraints (e.g., inability to |locate the required
type of site the necessary distance fromroadways or
obstructions).

10.2 However, for an existing site, a waiver may be
granted if either of the criteria in sections 10.1.1 and
10.1.2 of this appendix are net.

10.3 Cost benefits, historical trends, and other
factors nmay be used to add support to the criteriain
sections 10.1.1 and 10.1.2 of this appendi x, however, they
in thensel ves, will not be acceptable reasons for granting a
wai ver. Witten requests for waivers nust be submtted to
t he Regi onal Adm ni strator
11. Summary.

Tabl e E-4 of this appendi x presents a summary of the
general requirenments for probe and nonitoring path siting
criteria with respect to distances and heights. It is
apparent from Table E-4 that different el evation distances

above the ground are shown for the various pollutants. The
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di scussion in this appendix for each of the pollutants
descri bes 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

| arge for the mcroscale, so a small range of heights are
used. The upper limt of 15 neters is specified for

consi stency between pollutants and to allow the use of a
single manifold or nonitoring path for nonitoring nore than

one pollutant.
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Monitoring Path Siting Criteria

Summary of Probe and

Pol | ut ant Scal e Hei ght Hori zont al Di st ance Di st ance
(‘maxi mum from and fromtrees | from
noni toring ground to verti cal to probe, roadways to
path | ength, pr obe, di st ance inlet or probe, inlet
nmet er s) inlet or from 90% of or
80% of supporting nonitoring | nonitoring
nmonitoring | structures? | path?® pat h?
pat h* to probe, (nmeters) (meters)
inlet or
90% of
noni tori ng
pat h*
(meters)
SO, %456 M ddl e 2-15 > 1 > 10 N A
(300 M
Nei ghbor hood
Ur ban, and
Regi onal
(1 km
CcO 457 M cr o, 3+ 2-15 > 1 > 10 2-10; see
m ddl e Tabl e E-2 of
(300 m, this
Nei ghbor hood appendi x for
(1 km m ddl e and
nei ghbor hood
scal es.
N, O M ddl e (300 2-15 > 1 > 10 See Tabl e E-
o m 1 of this
Nei ghbor hood appendi x for
, Urban, all scal es
and Regi onal
(1 km
Czone Nei ghbor hood 2-15 > 1 > 10 See Table E-
pr ecur sor and Urban (1 4 of this
s (for km appendi x for
PAMS) 3 4.5 all scal es.
PM.Pb, M cro: 2-7 > 2 (all > 10 (all 2-10
T M ddl e, (micro); scal es, scal es) (mcro); see
Nei ghbor hood 2-7 hori zont al Figure E-1
, (mddle di st ance of this
Urban and PMo., ) ; only) appendi x for
Regi onal 2-15 (all all other
ot her scal es.
scal es)

A--Not applicable.

! Monitoring path for open path analyzers is applicable only
to m ddl e or nei ghborhood scale CO nonitoring and al
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applicable scales for nonitoring SO, O, O precursors, and

2 \When probe is located on a rooftop, this separation
distance is in reference to walls, parapets, or penthouses

| ocated on roof.

3 Should be >20 neters fromthe dripline of tree(s) and nust
be 10 neters fromthe dripline when the tree(s) act as an
obstructi on.

4 Di stance from sanpler, probe, or 90% of nonitoring path to
obstacl e, such as a building, nust be at |east tw ce the

hei ght the obstacl e protrudes above the sanpl er, probe, or
nonitoring path. Sites not neeting this criterion my be
classified as mddle scale (see text).

® Must have unrestricted airflow 270 degrees around the
probe or sanpler; 180 degrees if the probe is on the side of
a bui | di ng.

® The probe, sanpler, or nonitoring path should be away from
m nor sources, such as furnace or incineration flues. The
separation distance is dependent on the height of the ninor
source's em ssion point (such as a flue), 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
i nfl uences from m nor sources.

" For microscale CO nonitoring sites, the probe nust be >10
neters froma street intersection and preferably at a

m dbl ock | ocati on.

8 Collocated nmonitors nmust be within 4 nmeters of each ot her
and at least 2 neters apart for flow rates greater than 200
liters/mn or at least 1 neter apart for sanplers having
flowrates less than 200 liters/mn to preclude airflow

i nterference.
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