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The Clean Air Act jmenimonts of 1977, Part C, Prevention of Significant
Deterioration, require that coriain new major stationary sources and
major modifications be subjiict to a precoastruction review which ircludes
an ambient air quality analysis. Furtharmore, the Act requires that an
analysis be conducted in accordence with regulations promulgated by the
EPA. In this regard, the [gency pronulgated PSD regulations [1] on June
19, 1978, which included amtient monitoring requirements. Guidelines
were publisned in May 1978 [2] to discuss monitoring for PSD purposes.
However, in response to the June 18, 1979 preliminary Court Decision
{Alabama Power Compeny v. Costle, 13 ERC 1225), EPA praposed revised PSD
regulations [3] on September 5, 1979. The final court cecision was
rendered December 14, 1979 [4]. 3ased on the public comments to the
September 5, 1979 proposed PSD regulations and the December 14, 1979
court decision, EPA promulgated new PSD regulations on August 7, 1980.
Some of the pertinent provisions of the 1980 PSD regulations that affect
PSD monitoring are discussed below:

{a) Potential to emit.

The PSD regulations retain the requirement that rew major stationary

sources would pe subject to a new source review on th basis
of potential to emit. However, the annual emission potential
of a source wiil be determined after the application of e¢ir
pollution controls rather than before controls as was
generally done under the 1978 regulations [1].

(b) Je minimis cutoffs.

The PSD reguiations will exewnpt on a pollutant specific basis
major modificaticns and new major stationary sources from all
monitoring requirements when emissions of a particular poliutant
are below a specific significent enission rate, unless the
source is near a Class [ area. tso included are significant
air quality levels which may he used o exempt sources or
modifications from PSD monitorine when the air quality impacts
from the sources or modificaticns are below specified values.

(c) Noncriteria pollutants.

The 1978 PSD regulations [1] required monitoring only for those
pollutants for which national ambient air quality standards
exist. However, there are a number of pollutant: for which

no ambient standards exist (noncriteria pollutants) but which
are regulated under new source performance standards and
naticna: erissicn standards for hazardcous pollutants. The
1980 veculations [5] recuire an ambient air cuality analysis
for all regulated poliutants enitted in significant amounts.
This anelysis will generaily be based on modeling of the
impact the peliutants in lieu of collecting monitoring data.

TR S bk e R W PRt m 53T s AR AR s R 4 L e G



(d) Preconstruction manitoring.

A list of air quatity concenirctions is included in the PSD

3 regulations as criteria for gencrally exempting proposed
sources or modyfications irem cellecting monitoring data.
Basically, monitoring data wili ke required if the existing
air quality and the impact o1 the proposed source or modification
is equal to or greater than these concentrations. In certain
cases, even though the air quality impact or background ai-
quality may be less than these concentrations, monitoring data
may be required i{ the proposed source or modification will
impact a Class I area, nonattainment area, or area where the
PSD increment is violeted.

(e) Postconstruction monitoring.

The PSD regqulations inclide autharity to require postconstruction
moritoring. In general, EPA may require postconstruccion
rionitoring from large sources or sources whose impacts will
threaten standards or PSD increments. The permit granting
authority will make this decision on a case-by-case bhasis.

(f) Transition periocd for phase-in of new requlations.

Provisions have been made in the 1920 PSD requlations [5] to
phase in the new reguirements for monitoring. Additinnal data
gathering Leyond the 1978 reguirements will not be eficctive
until June 8, 1981, which is 10 months after promulgation of
the PSD regulations {51, The new monitoring requirements will

be phased in durina the nevied 10 to 18 months ater promulgatiun.

A1l monitering requircuznts in the 1980 PSD vegulaticns will
be in effect February 10,1982, 18 months after promulgation.

Beciuse of the above changes, ac well as other revisions to the PSD
reqslations, this guiceline has been modified to reflect such revisions.
The purpose of this guicdeiine is to address those items or activities
which a~e considered essential ir conducting an ambient air quality
moritor.ng program. Guidance is given for designing a PSD air quality
monitoring network as well 2s Lhe operationa!l details such as samaiing
procedures end methods, Juration of sampling, guality assurance procecures,
etc, Guidance is also givzn for a meteurclogical monitering program as
well as the specifications for meteorolcgical instrumentation and guality
assurance procedures.

An appendix is included to show how the ambient ai. guality analysis
fits in the overall PSSO requirements. Fiow diagrams are presented to
aid a proposed source or modification in assessing if monitoring data
may be reguired.

Ceneral adherence to the yuidance conteined in this document should
ensure consistency in implementing the PSD monitoring reguiations.
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2.1 Momilioring Datl: Fifionals

The court decisiun 4] has <ffivmed tne Congressional intent in the
Clean Air Act as it relzfcs to PSD ponitoring requirements.  The court
ruled that Section 165{<; (1) or the Clean Air Act requires thit an ar
quality analysis be conducted for each pollutant subject to requlatien
under the Act before u major statirnary source or major modification
could construct. This analysis way be accomplished by the use of moceling
and/or ronitoring the air quality. EPA has discretion in specifying tna
choice of either monitoring o mcceling, consistent with the provisicrs
in Section 165(e){2). As will be discussed later, modeling wiil be used
in most cases for the analysis fcr the noncriteria pollutants.

The court ruled that Secticr 165(e)(2) of the Clean Air Act rejuires
that continuous preconstruction air quality monitoring data must be
ccllected to determine whether emissions from a source will result in
exceeding the National Ambient Air Quality Standards (NAAQS). Further,
the cata could be used to verify the accuricy ¢f the mode'ing estirates
since mcdeling will te the principal mechanism to determine whether
emissions from the proposed source or modification will resuit in eacezdr~z
allowania incverents. In recard to monitoring requirements, the cour:
statec that EPA hid the autho ity to exempt o —lrim-e Situa*tions,

ssteonstruction monitoring data regquirements are addressed in
Secticn 165{a){,) of the Clein nir Act. Sources may have tc conduct
such —2nytorine to detcormine the air quality effect its exissions ma
have cn the area it impicts. SP4 has the discretion of requl 1xng LORIIIrITS
data and the court stated thet cuidelines could be prepared *2 show tn2
circurstancas that may require postconstruction monitoring Zata.

In view oY the provisicns of Sections 65(e)(1), 165(e){2),
165(a {7, of the Clean Air Act, the dr min<=’e concepc, and sections ©f
the firal PSD regulations, sectisvz 20107, D010 and £2.1.7 present the
basic rationale which gencerally will ne fellowed to determine when
monitoring data will or will rot be vequired. 1t should be roted that
the svcsaquent use of "monitoring data” refers to either the use of
existir: represeatative air cuality data or monitoring the existing a-=
quality.

déitional discussion ard fiow diagrams are presented in Appendiv 2
of this gu.devine which show varicus decisicn points leading to a
deterriration as to when mouitoring data wiil or will not te requirec
Also, tresa procedures indicate at what points a imdeling anaivsis mist
be perfcorred,
.,'&..“7'1 gnn 7"' ST - b ,‘,,...,.,--"u,,?_' IS :,.:S'»
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For tha criteric pollutants {TSF, \7, £a, N0 continunus air
qualiix maitoring #ata fust, in Tereral, bo uncd ?o estah]*sh existirz
air qziity conce .trations in the vicinity of the proposed source or
modifizaticn., For Vo0 emissicens. continuous ozane monitoring data rust
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be used to establish existing air quality concentrations in the vicinity
of the propesed scurce or wod:ication. However, nu preccnstruction
monitoring data will genersliy ne :equ1red if the ambyent air quality
concen*ration bLefere constriuction is less than the significant monitoring
concentrations. {The significar* monitoring concentrations for each
polluiant are «fiown in Table A-2 in the appendix to this guideline.) To
require monitoring Jata where the air quality concentration of a pollutant
is less than those vaiues would be questionable because these low level
corncentrations cannot reasonablv be determined because of measurement
errars. These measursment errors may consist of errors in wample collection,
analytical measurement, calibrztion, and interferences.

cation is
o generally
th the d=

Cases where the projected impact of the source or mod: i
less than the significant monitoring concentrations would 2is
be exempt from precorstrukt*on ﬂonitoring data, consistent wi
minimis concept. (40 CIR 51.24{(i}{8) and 40 CFR 52.21(i).=}]

€3
t

3
:

The one exception to the Z- =~ nimis exemption occurs when a proposed
scurce or modificaticn would acdversely impact on a Class 1 area or would
pose a threat to the remainirg eilowable increrent or NAAQS. For those

ituations where the air qualiLv concentration tefore constructicn is
near the significant ronitorirg concentration, and there are uncertainties
asscciated with this air cuality <ituation, then preconstruction ai-
quality monitoring data mey be recuired. These situations rust be
evaluated on a cdse-oy-case basis by the permit granting authority
before a final decisien is made.
2.1.2 wltoviy o lluconts - F

savornestretion rootee

“ s

EFA has discretion in req;wr;ng postconqbr”"t1on monitering data
under Section 165(:;17) of the {iean Air Act arnd in general wiil not
require postconstruction monitering data. however, to require air
quality ronitoring Jata implies trat the perwit orenting avthority will
have valid reasons for the data and, in fact, will use the dataz after it
is collected. Generally, this will be applied to large sources or
sources whose impact will threaten tha standards or PSD incre—ents.
Examples of when a parmit grantirg authority may require postconstruction
monitoring data may include

a. NAAQS are threatened - The postconstruction air quality is
projected to be so close to the NAAQS that menitoring is necded to
certify attainment or to trigger appropriate SIP related actions if¥
nonattainment resuits.

b. Source i—ract is uncertain or unknown - Factors such 3as complex
terrain. fugitive emis s1ows, and o-ner uncertairties in source or emission
characteristizs result in significant uncertainties about the projecied
impact of the socurce or nodification. Postconstruction data is justified
as a permit condition on *re basis that model refinement is necessary (o
assess the irpact of fiture sources of a similer type and con®iguration.
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2.2.3 lXomeriteria Prlluvarnts - fvcoivptaesion gnd Postoomstruction Fezee

Consistent with Section 1€5{(e}(1) of the Clean Air Ac%, EPA believes
that an analysis basec on moasling of the impact of noncriteria poliutants
on the air quality should gaereraliy be used in lieu of monitoring data.

The permit granting authority, however, does have the discretion of
requiring preconstruction ard postconstruction monitoring data. Before

a permit granting .uthority exercises its discretion in reguiring monitaring
data, there should ite an ac eptable measurement method approved by EPA

(see scotion 2.6) and the concentrations would generally be equal to or
greater than the significant ronitoring concentrations (shown in Table

A-2 of the appendix}.

A permit granting autiorit. may require menitoring daia in cases
such as (a) where a State or otner jurisdiction has a standard for a
noncriteria pollutant and the 2missinns from the proposed source or
modification pose a threat to tne s*andard, (p) where the reliability of
eniissicn data used as input to modeling existing sources is nighly
questicnable, especially for tne poliutants regulated under the national
emissicn standards for hazarcous pollutants, and [c¢) where available
models or complex terrain make it difficult to estimate axr guality cr
impact of the proposed source or modification.

o Yt ages Iy ST e v T .
2.0 Mowitoring JlSozTive g Jana lees

The basic objective of FSD monitoring is to deternine the effect
emissicns from a source are heving or may have on the air quality in eny
area that may te affected bty tne emission. Poincipal uses of the data
are a5 follows:

{a) To estabiish background air quality concentrations in the
vicinity of the proposed source or modification. These zackground
levels are important in determirning whether the air quality before or
after construction ara or wiil be appreaching or exceeding the NAARQS or
PSD 1ircrement.

{b} To validate and refire models. The data will be helpful in
verifying the accuracy of the madeling estimatec.

2,3 S0 md OL Mont- yong REonciromerts

volatile organic conpounds (VOC) monitoring is not recuired since
the G.24 ppm nonmethare arcanic compound (WMOC) standard is a'guice for
develoring State Irpiementaticn Plans to attain the 0, a-2ient stendard.
However, VOC emissicns are tne precursors in tre formiticn of ozone.
Conseauently, any new source or ~odified existiry sou-ce located in an
unclassified or attainnent area for ozone trat is cgual to or greater
than 123 tons per year of V1l emissions will be required o monitor
ozone. V0C monitering will rot be reguired.
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2.4

The use of exiscirg represertzcive aiv quality data was one of the
options discussed in ~ 2:iom 2.7 “2v ronitoring dsta.  In determining
whether the data are representative, three major items which need to be
considered are monitor location, ou2iity of the data, and currentness of
the data.

2.4.1 Mownivor Loci-

The existing meritering data skould be representative of three

types of areas: (1) the iocation{s; cf maximum concentration increase
from the proposed scurce or modification, (2) the location(s) of the
maximum air pollutant concentration from existing sources, and (3} t
location{z) of the waxirum impact area, i.e., where the maximum uOl?Jtant
concentration would n,vafhetvcally cccur based or the combined =ffect of
existing sources and the proposed new source or rodification. Basically,
the locatious and size of the three t;pes o7 areas are determined throucn
the application of air gualily modeis The areas of maximum concentraton
or maxurum combinad i-ctact vary n size and are infliuenced by factors
such as the size and relative distribution of ground level arnd elevatea
sources, the averacire times of concee-n, and the distances between

inpact arcas and contrisuting sources.

e there is no existing menitor in the &goove
‘u*51de thece three t»ves ¢f areas mayv or may
~ination must re made on a3 case-by-case basis.
;‘s intent recarding the use 2f axisting monitoring
‘ncluded to Ze~anstrate the overall intent.

In siuations w»v
areas, manitors locat
not be uvsed. EFach dete
In order tc clarify &
data, sore eyxanpies ara

[ % S ¥

data. Surh a site co.ic be cut of tne max.mur imsact area, but must he
similar ir natuyre to %~ imrpact area. This sitz would be characteristic
of air quality across ¢ uroad regicn including thzat in which the propssed
source or rodificaticon is located. The intent of £PA js to limit the

use of these "regioral  sites to rc!at;valy rempte areas, and not o use
them in areas of multiscurce emissicns or areas of cocrplex terraAu.

(1) Case I ~ If 7%= proposed source or modiTication will
be constructed in an arez that is g ”eral]/ free “rcm the impact of
other point sources ard zrea sources associated witn human activitie:.
then monitoring date fr:=i a "regioral: site may b2 ysed as representazive
¢

(b} <Case II - If -re proposed construction will be ir an area of
multisource emissions a=d basically flat terrain, than the aroposed
source or ~pdificaticn ~3y propose tv2 use of existirg dat at nea by
ronitoring sites if eizrzr of the foilcwing criteria are met.

1. The exist =g monitor is within 10 k- of the points of
nroposed emissions, or

Z. The existicg ronitor is within or not “arther trar 101
away frow eitrner the 2rsz o) of the rma2.i~y~ gir p2 7 Yutant concaentraticn
fron exist ng sources I+ Tre area{s) ¢f th2 comdired raximum impact fre
evisting a=d proposad sz.-ces,



If the existing monitcr’s) maats either of the above two
corditions, the data could be used togethar with moc2’ estimates o
determine the concentrations at &) Lhrie types of areas discussed
earlier in this section.

ks an example of the first critericn, if an existing monitor is
located within 10 km from the noir<s 37 proposed emissions but not
within the boundaries of the iodeied arezs of either of the three iccations
noted above, the data could bo used togsther with model estimates %o
determine the concentrations at tne three types of required area.

The next example applies to the second criterion. In evaluating
the adequacy of the location of existing ronitors, the applicant rust
first, through modeling, Jdetermire the significant arbient inpact zrea
of the proposed sodrce. In general, except for impact on Class [ zreas,
the application of air quality model., for the purpnse of determiring
significant ambient impact would be limited to 50 km downwind of tre

source or to that point where tre concertration from the source falls
below the levels shown in Table A-3 of tre ‘ppendix. For Class I arezs,
a significant impact is 1 ;3/m- (24-hr} for TSP and S0,. The appiicant
wouia then identify within this signifizant impact ared the areafs® ¢~

(g

tre raxinum air poliutant concentration Trom existing sources and -r
a-eals} of the combined maximu~ impact “rom existing and proposed

The araals) of ectirated maxicun concentrztion from existing scur: T
the estinated maxirum coabined i~upect arez{s) are deter~ired as ‘jz‘tms:
firsy, within the rodeled significenl ercient impact area, estiretz -2
point o7 maximum corcentration from exisi-ng sources, and the POx!' o7
corbined maximum impact texist'ni and »rovesed source.. Using threse

cencentration values, determine the areia enciosed by air quality co-raentration
scpleths equal to or greater tfzn one r3if of the resnective esti—ats.

maxirum concentration. /fin existirg rmonitor located within or not fariner

then 1 km away from of any of ties2 areas can yield representative cata.

The rationale for considering the use of existirg date collectsc
fror monitors satis€,ing the abive criteria is that rmagelers have z
reascnable degree of coniidence in the molelirg results within the 37 ¥~
distance and the maximum concertraticn:z from most scurces are mos>T :ihkely
to cccur within this distance. Genera’ly, the modelirg results in inig
flat terrain case may under or over predict by a factor of {we, ara 1 us
the actual maxinum impact frow the source{s) could occzur at points v-are
the odel predicts one half or trnis irmpact. Data coilected withis o

not rarther than 1 km away frcom areas rmay be considered as represenIizlive.

{c) Case 1!l - If the propesed construction will be in an 2
multisource emissions and in areas of complex terrain, rodyna‘7
dowrwash complications, or land/water irterface s1tdat1ons, existing
data could only be used for PSS purncses if it were collected (13 2t “he
modeted location(s) of the mari~um air pallution conc 9ntrat1on from
existing sources, (2) at the lecation{s' of the maxi un onuanur*:1:4
increase from the prorosed corstruction, and (3) at *he Jocationis
the maximum impact area. If a ~aJnitor is jocated at only one of <re
Tocztions mentioned apove and tne locatians do not coiscide, the sc
would have to monitor at the otner locazions.

h



It must bc emphasi.ed that the permit granting authority may choose
not to accapt data proposed under twe cases discussed abeve. This may
vccur because of additionzl Tactors, especially in Case 11 whicn were
not discussed but must be corsidered, such as unceriainties in cata
bases for modeling awnd hich estirates of existing air quality resulting
in pessible threats o the applicel’e standards. Because o7 such situaticns,
the permit granting cuthority wust revisw each proposal on a ~ase-by-
case basis to determine if the use of existing data will be acceptable.
It is important for the procosed scurce or modification to meet with the
permit granting authority te discuss any proposed use of existing data.
If the data are not acceptable, then a monitoring program would have to
be started to collect the nec-ssary data.

2.4.2 Tata Qualit:

The ronitoring cata should be of similar guality as would be obtained
if the appiicant mon :¢red according to the PSD requirements. As a
minimum, this would iwan:

1. The monitor-ng data were coliected with continucus instrumentaticn.
No bubbler data should te included. See sccetion °.7 for frequency
of particuiste pollutant sampling.

2. The applicant should be ablz to produce rzcords of the
quality contral performed during the tims period at which
the data were collected. Such quality control records should
include caticration, zers and span checks, and control crecks.
In addition, quality control procedures should be a minimum
specified in the instrument manufacturer's operation and
instruction marual.

3. Historical c¢ata that were catrered from moniteors which were
operated in conformance witn Appendix A or B of the A0 (FR 385
regulations [10] would satisfy the quality assurance requiremerts.

4. The calibration and span cases (for CO, SO, and NOE) should
be working standards cevtified by comparistn to a Rational
Fureau of Standards gasecus Standard Reference Material.

5. The data recovery should be 80 percent of the data possible
during the rmonitoring 2ffort.

248 Currentness ) Tata

The air quality monitoring data should be current. Generally, this
would mear, for the preconstruction chase that the data must have been
collected in the 3-ysar period proceling the permit applicaticn, providad
the data are still representative of current conditions. When such data
are required, the noncriteria polliuzant data rust also bave been collectra
in the 3-year period preceding the cermit application nrovided itrat an
acceptable measurement method was uzed. For the postconstruction phase,
the data rmust be collzcted after the source or modification beacoras
operational,



2.5.1 Normal Conditiors

If a source decides wo mwnitor because representative air quality
data is not available tor tfe prreconstruction monitoriny data requirement,
then monitorirg must be zcius.tad for at least 1 year prior to submission

of the application t¢ censtruct. Also, if a cource decices to monitor
because represertative air quaiity data is nct available for the post-
censtruction monitoring data reguircment, tren monitoriag must also be
conducted for at least 1 yvear .fter the source or modification becomes
operational. However, under some civcumstences, less t-an 1 year of air
quality deta may be acceptable feor the praconstruction and postconstructicn
phases. This will vary accercing to the poliutant bein3 stucied. Ffor

ali pollutents, less than a full year will te acceptable if the applicant
demonstrates through historical data o' dispersion wodeling that tre

data are obtained during a time pericd when maximum air quality levels

can be expectad. However, a minimum of & months of air quality data

will be required. Hhs discussed in cect’- £.1.3, monitoring for noncriteria
poliutants will generaily not be required.

Special attention needs to b2 given to the duratiecn of monitoring
for ozone. Czone monitoring «itl stiil be recuirza during the tine
period when .aximun ozone cowncentrations wiil be expected. Temnerature
is one of the factors that affect ozone concentrations, ind the maximum
ozonre concentrations will ae-srally occur during the varrest 4 mortns of
the vear, i.e., June-lepte-ter. Howevew, historical roritoring data
have shown that the maximun «sarly ozore concentration far some areas
may not occur frem cune-Sescerher. Therefore, ozone moritoring wili
also be required fur those ronths when bistorical ozone data have snown
that the yearly raximum c.0n& concentraiicns have occurrea during —onths
other than the warmest 4 weonths of the yvear. This reguirement 15 1n
addition to manitor ng durinz the warmest 4 months of tre year. If
there is an interva. of tirs hetween the warmest 4 montts cof the year
and month where hiciorical manitoring dita hive shown frat the maxirum
yearly ozoene concertretion nzs occurrec, then monitering rust also te
conducted during tnat interval. For exavole, suppose historical data
have shown the maximum yeariy ozone concentrativn for at least 1 year
occurred in April. Als0, suozcse the warmest 4 months for that particular
area occurrec June-Septlember. In such cases, ozone mo.itoring would be
required for Apri' {previous ~aximum ccncentration month), May (interval
month), and June-3epiember (warmest 4 ronths).

Some situat.ons may occur where a scurce owner or guerater may not
operate a new scurce or moditication at the rated canacity appiied for
in the PSD perm‘t. Generaily, the postconstruction monitering should
rnot begin until the source is coerating at a rate equal *o or greater
than 50 percent of its design capacity. Yowever, in nc case should the
postconstructicr monitoring fe startsd lzter than 2 years efter the
start-up of th: new source cor nodification,
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If the permit grenting authority har determined that less than i
year of monitorina data is permissible, the source must agree to use th:
appropricte maximun vaiues collcct:a ovey this short period for~ Cermzarison
1o a l applicakle short-term slandardgs, and the averags value fo. the whort
period as the equivalent cf the aanual standard.

t should also be noted that the above discussion of less than 1
year of data pertains to air quality data, not meteorological data. WHen
the air quality impact must be determined using a disoversion model, the
preferred meteorological data base is at least 1 year of on-site data.
Although less than 1 year of data may be sufficient to determine the
acceptability for a rodel, once the model has been accepted, a full year
of meteorological data mu=t be used in the PSD analysis.

Q,

2.5.2 Tronsitice Per o

A trarsition period has been provided in tne 1980 PSD regulations
[5] for phasing in ncw monitoring requirements. Additional data gaihering
teyond tne rezquirements of the 1978 PSD regulations [1] will rnt be
effective for permit applications submitted be‘ore June 8, 1381, 10
morths after promuloatior @F the 1980 PSD requlatiols. The 10 month
pericd vas der.ved by assuming that 5 months arc needed for instrument
and eguirnent procurement, 1 month to instal! the equi.mert, calibrate
and ensure satisteztory operation, and a minimum of & months of monitoring
data.

PSD permit applications submitted from 10 to 18 months aftaer
Auaust 7, 1980, shoutd have data collectea from February 9, 1431, to
the tire the PSD apolication becomes otherwise cospiete. Howe.or, as
discussed in seeeior 2.8.1, tess data will be accentable 1f the applicant
demonstrates through historical data or dispersicn modeling that the
data wouid be obtained during a *ime period when marimum air quality can
be expected. The minimum of 4 wonths of air quality data would stiil be
required.

Duyring this 10 tc 18 month transition ceriod, the permit granting
authority may waive the additional ronitoring requirements for ozone
only, if the monitoring could not be performed during the maximum
concertration time period es discussed in seceticor 2.5.1.

PSB pvermit arplications submitted later than 18 months after August
7, 1980, would not be in the trancition period and must, therefore, neec
2ll monitoring requirements of the 1280 PSD requlations [5].

S S nry Vi T sy R
2.8 Similiwvig MetonZag anvd Proced.res

(a} Criteria pollvtants.

A11 ambient air guality monitoring must be done with continucus
Refererce or Equivalert Mathods, with the exception of TSP ang lead for
which ccriinuous Reference or Equivaient Methods do rnot exist, For TSP
and lezz, samples must be tehken in accordance with the Reference Metrod.
The Retferance Methocs are described in 20 CFR &3, 4 Tist of designates
continucus Reference ar Eauivalent Methods cin 2 Dbtained bv writing
Enviren—2ntal Monitorire Sysiems Laboratory, Derartrent £ (M2-76), U.S.
fnvirsr—zntal Protectiosn Agenty, Research Triangi2 Fark, »C 27711

10
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(b} Noncriteria pollutants.

For noncriteria poliutants, 2 list of acceptable measurement
methods is available upon request by writing Environmental Monitoring
Systems lLaboratery, Quality Assuvance Cisisica (MD-77), U.S. Environmental
Protection Agency, Research Triangle Pari, U 27711. This list of
acceptable methcds will be rzwiem.2d at r2ast annually ana are avaiiabie fron
the above address. Measurement methods considered candidates for the
noncriteria poliutant list shouid be brought tc the attention of EPA at
the address given above.

2.7 Frequevzy ot Sampliva

For all gaseous pollutants and for all meteorclogical parameters,
contindous analyzers riust be used. Thus, continuous sampling {over the
time period determined necessary) is required. For particulate pollutants,
daily sampling {i.e., one sample every 24 hours) is required except in
areas where the appliicant can demonstrate that significant pollutant
variability is not expected. Jn these situstions, a sampling schedule
less frequent thar every day woulr be permitted. however, a minimum of
one sample every 6 days will be required for these areas. The sampling
f-equency vould apply to both preconstructior and posiconstruction
monitoring.

2.8 Mwmitor:.:s Flar

A monitoring plan prepared by the scurce should be submitted to and
aporoved by tie permit grarting authority before any PSD monitoring
begins. Note that approval cof the monitoring plan before a monitoring
proyram is started is not a requirement. However, <ince ine network
size and staticn locations are determired 7n a case-by-case basis, it
would be prudent ‘or the owner oOr operator to seek raview of the network
and the overa'l wonitoring plan from the pernit grenting authority prior
to collecting ¢ata. This review coula avoia delays in the processing of
thke permit appiication and could also result in the zlimination of any
unnecessary monritoring. Jelays may result from insufticient, inadequate,
poor, or unknown cdgality data. Table 1 lists the types of information
that should be included in tne monitoring plan.

hd ? [, LR Sy 2 7
~sin1l Paraw taora and Moaiswo=ont Motheds

Meteorological dats will be recuired for input to dispersiun models
used in analyzing the impact of the propoced new source or medification
on ambient air guality ard the analyses o! affacts on soil, vegetation,
and visibility in tre vicinity of the proposed source. In some cases,
rerresentative data are z2vailable from scurces such as the National
Weather Service. However, in some situaticus, on-site data collecticn
w111 be required. The meteurclegical monitoring and instrumentation
considerations are discussad in aoetiore & and 6,

(A
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TABLE 1. MINIMUNM CONTHINL DF A MONITORING PLAN

100 bichin 2 kn oY source,

¢ topographical descrinticn
¢ land-use description

o topographical map of source and environs (wnzluding location of
existing stationary sourcesz, roadways, and monitoring 3iies)

¢ climatolcgical descriptiun

e quarterly wind ruses (frem meteorological data collected at the
source or other representative meteorological data)

SAMPLING PPOGRAM DESCRIPTION

e time period for which the pcllutant(s) will be meastred

e rationale for location of monitors (include modeling results and analysis
of existing sources in the area)

o rationale for joint utilization of monitoring network by otner
PSD sources

MONITOR SITE DESCRIPTION
Universal Transverse Mercator [UTM} coordinates

height of sampler {air intake) above ground
distance from obstructions and heights of obstructions
distance from other sources [staticnary and mobile)

photographs of wach sive (7ive photos: one in each cardinal directign
lookinrg out from cach existing sarmpler or where a future sampler will
be Tocated, and oune clouseup of each existing sampler or where a future
sampler will be located. Ground cover should £ included in tne
closeup chotooraph,)

MONITOR DESCRIPTION
¢ name of manufacturer

o descripticon of calibration system to be used
¢ type of flow contrel and flow recorder

DATA REFCRTING
¢ format of data submission

o frequency of data veporting

e calibration frequency

e indepengent audit program

e internal gquality control procedures
)

data precision and accuracy calculation procedures

i2



3. NETWOR: DESIGN AND _PROBE SITINCG CRITERIA

A source subject to PID shouid only proceed with designing a PSD
monitoring network only after going throuca the procedure in Appendix A
to determine if monitoring datu will be required. To fulfill that
requirement, a source may use representative air quality data which was
discussed in section 2.4 cor monitor This section presents guidance to
be used if an applicant decides to monitor in lieu of using representative
air quality data.

3.1 Network Desiam

The cesign of a network for criteria and noncriteria pollutants
will be affected by many factors, such as topography, climatology,
population, and existing emission sources. Therefore, the ultimate
design of a network for PSD purposes must be decided on a case-by-case
basis by the permit granting authority. Seetion 3.2 discusses the
number and location of menitors for a PSD network. Additional guidance
on the general siting of the monitors may be found in references 6-3
which discuss highest concentration stations, isolated point sources,
effects of topcgraphy, etc. Probe siting criteria for the monitors are
discussed in scetiorn 3.3, The quiagelines presented here saould be foliowed
to the maximum exten*t practical in developing the final FSD monitoring
network.

3.9 Nember and Izeziion of Monitors

The number and location of monitoring sites wiil be determined on a
case-by-case hasis by the zource owner or operator and reviewed by the
permit granting authority. fLensiderction should be given to the effects
of existing sources, terrain, meteorological conditions, existence of
fugitive or recntreined dusts, averaging time for the pollutant, etc.
Generally, the number of monitors will be higher where the expected
spatial variability of the poliuiant in che area{s) of study is higher.

3.2.1 Preconstrurtion Fhase

Inforration obtained in the ambient air quality analysis in Appendiv
A will be used to assist in determining the number and iocaticon cf
monitors for the preconstruction phase. The air quality levels before
construction were determined by modeling cr in conjunction with monitoring
data., The screening procedure (or rore refined model) estimates were
c¢etermined in Appendix A.

The source should first use the screening procedure or refined
mode) estimates to determine the gereral lccation{s) for the maximum air
quality concentraticens from the proposed source or modification. Seccndly,
the source should determine %y modelina techniques the general lecation(s)
for the maximum 2ir quality levels from existing sources. Thirdly, the
modeled pollutant contribution ot the proposed source or mddificaticn
should be analyzed in conjunction with the modeled resuite for existing
sources to determine the maxiymum impact area. Application of these
models must be consistent with EPA's "jidioline on 4°r vty Modelo!
(24]. This would provide sufficient information for the spplicant to
place a nonitor at (a) the Tocation{s) of the maximun corcentration

13
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increasce expected from lhe proposed snurce or modification, (b the
Incation(s) of the maxir.m air poliutaent concencration from existing
sources of emissions, and {¢) the iucationis) of the maximum impact

area, i.e., where the weximum polluiant concentration would hypnthetically
occur based on the combination effect of existing sources and the proposed
new source or modification. In so v cases, two or more of these locations
may ccincide and therepy reduce the numbar of monitoring stations.

Monitoring should then be conducted in or as c¢lose to these areas
as possible (alsu see disruscion ia cezion 3.2.%). Generally, cne to
four sites would cover muct situations in multiscurce settinns, For
remote areas in which the permit granting authority has determirad that
there are no sionificant existing sources, a minimum number of monitors
would be needed, i.e., one or probably two at the most. For new sources,
in these remote areas, as opposed to modifications, some concessions
will be made on the locations of these monitors. Since the maxiwum
impact frum these new sources would be in remote areas, the monitors may
be located, based on convenience or accessibility, near the proposed new
source rather than nesr the maximum impact area since the existing air
quality wouid b2 essentially the same in both areas. However, the
maximum impact area is still the preferred location.

When indusirial process fugitive particulate emissions are involved,
the appiicant should locate a monitor at the proposed source sitz (also
see centioan 5.8.3y, 1f stack emissions are also involved, a dowrwind
Tocation should also Le selected. For fugitive hvdrocarbon emiseions,
the applicant should Jcrute a mon'tur downwind of the scurce at the
point of expectad masinmum ozene concentration contribution. This location
will be found downwind guring conditions that are most conducive t0
ozone formation, such as temoerature above 20°C (68°F) and high solar
radiation intensity. For hydrocarbon emissions from a stacr, the apglicant
should also iocate the “anilor n the 2r2a of expected maxinmum orone
conceptration. For both fugitive ard c<tack emicsions, lhe seioction of
areas of highest ozone concentraticrs will require wind speed ar! direction
data for puriods of photochemicael activity. Monitoring for ozore wiil
o1ly be necessary during the seasons when high concentrations occur,

Since ozone is the result of a complex photochemical process, the
rate of movement across an area of the air mass containing precursours
should be consicared. The dictance from the proposed source to th2
ronitor for an urban situation should be about equal to che distence
traveled by the air moving for 5 to 7 hours at wind sneeds occurring
during pericds of phctochemical activity. In an urban situation, nzone
formation over the initial few heours iray be supressed by nitric oxide
{NO) emissions. For & point sour.e, t e NO interactions may be rinimal,
and the travel time to the expected maximum ozone concentration may be 3
to 4 hours downwind. In general, the dowrwind distance for the maximum
ozone site should generally not be more than 15 to 20 miles fror the
source hecause a lower wind speed (2-3 miles per hour) with Tess dilution
woulu b2 a more critical case. Additicnally, tne freauency that tha
wind would blow from thne source over the site diminishes with increcsing
distances.

SL208 Fooooosotructl v fanae

As discussed above for precgrstruction monitoring, appropriate dis-
persion modeling *echniques are dsed tc estimate the Jocatien of the

16
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air quality impact of the naw source or modification. Monitors should
then »e placed at (a) the expected area of the maximum concentration
from the new source osr modification, and (b) the maximum impact area(s),
i.e., where the maxinum pollutant concentration will occur based on the
combined effect of existing sources and the new scurce or modification.
It should be noted that lgcations for these monitors may be different
from those sites for the procenstruction phese due to other new sourcer
or modifications in the area since the preconstruction monitoring.

Generally, two to threc sites would be sufficient for most situations
in multisource areas. In rrnote areas where there are no sigrificant
existing sources, one or two sites would be sufficient. These sites
would be placed at the locations indicated from the model results. The
same concerns discussed in zection 3.2.1 regarding industrial process
fugitive particulate emissions. fugitive hydrocarbon emissions, and
ozone monitoring would aiso be applicable for the postconstruction
phase.

3.2.3 Speeial Ccuzerns for Location of !onitors

For the preconstruction and postconstruction phaces, modeling is
used to delermine the general area where monitors would be lccated. Some
of tre moueled locations may be within the confines ¢f the source's
boundary. However, monitors should be placed in those locations satisfying
the definition of ambient air. Ambient air is defined in 40 CFR 50.1(e)
as “that portion of the atmnsphere, external to buildings, to whirh the
general public has access.” Theretore, if the modeled locaticns are
within an area excluded from ambient air, the mor.itors should be lccated
downwind at the boundary of that area.

In scme cases, it is simply not practical to place monitors at the
indicated modeled locations, Some exarmples may include over open bodies
of water, on rivers, swamps, ¢liffs, etc. The source and the permit
granting authority should determine on a case-by-case basis alternative
Tocations.

3.3 FProbe Siting Criteria

The desire for comparability in monitorirg data reguires adherence
to some consistent sat of guideliies. Therefore, the probe siting
criteria discussed below rust be followed to the maximum extent possitle
to ensure uniform coliection of air yuality data that are comparable and
compatible.

Before proceeding with the discussion of pollutant specific probe
siting criteria, it is importent to expand on the discussion in seecrt’:n
3.2 of the location of monitors. In particular, reference is made tc¢
two monitoring ohjectives.

e Case 1: L-cating rmonitors to determine the marimum concentrztion
from the nropo-ed source and/or existing sources,

e Cace 2: locating ronitors to determine where the combined
inpact of tne proposed source and eryisting scurces
vould be expected to exhibit the highast concentraticens.
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Fer Case 1, the driving force for locabing the siting area of the
monitor as weil as tne specific location of the nrobe or instrurent
shelter is the objective of measuring the maximum impact from the proposed
source. Two Case 1 examples are given. Consider tre first situation in
which a proposed source woula be emitting pollutants from an elevated
stack. Under these circumstances, sufficient mixing generally occurs
during the transport of the emissions from the stack to the ground
resulting in small vertical gradients ncar ground level, thus, a wide
range of probe heights, 3-15 meters for gases and 2-15 meters for particulates
is 2cceptable. For the same objective (rmaximum concentration from
proposed source), consider the second example in which pollutants would
be emitted from a ground level scurce. In this case, tke concentration
gradient near the ground can be large, thereby requiring a much tighter
range of acceptable probe heights. ror ground level sources emitting
pollutants with steep vertical concentration gradients, efforts should
be made *o locate the inlet probe for gaceous pollutant monitors as
close to 3 meters {(a reasonable practical representation of the breathing
zone) as possible and for particu’ate monitors using the hi-voiume
sampler ¢ to 7 meters above grounc level. The rationale for the 3
meters is that for gaseous poilutant measurements, the iniet probe can
be adjusted Tor various heights even though the monitor is located in a
buildiag or trailer. Conversely, the 2-3 meter height for the hi-
volume sampler placenent is not practical in caertain areas. The 7 meter
height allows for placement on a ore story building and is reasonably
close to representing the breathing -one,

Turn now to the second wionitering objective, Case 2, wnich ir
lozating monitors to detwrmine tne maximum impact area taking into
consideration the proposed source as well as existing sources. The
critical elenient to keep in mind in Tocating a monitor to satisfy tins
objective is that the intenf is *n malinize the combined effect.  Thus,
in one circumstance, the axiciing source might contribute the lirgect
impact. The importance ¢ the above discussion t~ the topic of probe
siting criteria is that n atterutin: to tucate a manitor to achiave
this objective, the placement ol b2 probe or instirument snelter can
vary depending upon which scurce is the predominant influence on the
maximum 1mpact area. As an extreme example, consider the situation
where a proposed eievated source wouid emit CO into &n urban area and
have .aximum combined CO impact coincident to an area adjacent to a
heavily traveled traffic corridor. It ig known that traffic aicng
corridors ewit CO in fairly steep concentration gradients so the placement
of the probe to measure tne areas of fiighest CO concentration can vary
significantly with probe height as well as distance from the corridor.
In this example, the trai{fic corridor has the niajor influence on the
comhined impact and therefore contruis the probe placement. As noted in
the CO probe siting criteria in «o-+7 5 2,5.2as well as Appendir E of
the riav 10, 1979 Federal Register nrorulgation of the Ambient Air Monitoring
Regulatiuns [10], the requirea nrobe heignt in such nicroscale cases is
given as 3 + 1/2 meters while the distance of the probe from une roadway
would pe between 2 ang 10 meters.
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As another exampie, consider the case where the same proposad C0
source would enit €0 at elevated heights and have a corbined maximum €0
impsct in an urban area that is unly slrchtly affected by CO emissicns
from a road~ay. The conoined impact area in this case is far enouch
away from tne two sources to provide adequate mixing and only small
vertical cencer.ration gradients at the impact area. In this case, the
acceptavle probe height would be in the range of 3-15 meters.

3

1t is recognized that there may be other situations occurriig which
prevent the probe siting c¢riteria from being followed. 1If so, the
differences must be thorcughly documented.  This documentation should
minimize future guestions cbout the date.

The desirz for comparabiiity in monitoring data requires adhereace
to some consistent set of guilalines. Tnerefore, the probe siting
criteria discussed below rmust be followed to the raxirum extent possible
to ensure uniform collection of air quality data that are comparaoie and
compatible. To achieve this gnal, the specific sitiny criteria that are
prefaced with a "must” are detined as 2 requirement and exceptions myst
be approved by the permit yranting cuthorityv., However, siting criteria
chat are pretaced with a “shouid" are defined as a gcal to meet for
consistency, but are not a requirement.

SoE.T TotxT Suerewdoa Fipciedlates (0D
S.E D01 Vewetan] Blges- o The most Jesirablie heignt for a TSP —onicor
15 near the treathing zone. However, practical conciderations such as

prevention of vandalisy, socC urity, accessibility, availability of electricity.
etc., generaiiy require tnat the sampler be elevated. Therefore, 1
range of acceprable heichts needs to be used. In addition, the type of
scyrce, i.e., eilevated or cround jevel, precominantiy iafluencing the
area of impact ~ust be cuinsicered when locating the ~onitor. For purposes
of determining elevated source impact, the sampler air intake must be
located 2-15 reters arove ground level. The lower 1imit was pased on 2
ccroromise bciween ease of servicing ihe sampler and the desire to aveid
reentrainrent from dusty surfaces. The upper limit represents a <omprewise
between tne cesira 10 have ne sirements which are most representative of
population exposures, and the censideraticns noted eariier. For ground
level sources with steep vertical concentration gradierts, the air
intate must be as c¢lose to the prealhing zcne &s practical.
S.301.8 SraoThl o rerneriens - If the sampler is located on a roof
or other structure, then trere nmust be a minimum of £ meters separation
from walls, parapets, pen*housas, etc. Furthermore, ro furnace cr
incireraticn flues should be nearby. The separaticn distance frorm flues
is dependent on the hexync of the flues, type of waste or fuel burred,
and guality cof rhe fuel {(ash conteni). For example, if the emissions
from the chiraey are the resalti of natural gas corbustion, no special
precauticns are necessary exwepnl for L& avoidance of obstructiens,
i.e., at lezst Z meters sepaz-ation. On the other hard, if fuel oil,
ceal, cr solid waste is burned aad the stack is sufficizntly short so
that the piu-e couid reascranly be expected to impact on the sarpccr
iuzake a sig~ificant part of the tire. other buildi-zs,locations in the
area that sre free rro~ these types ot ~oJdrces srould be considered for
s2mpling. {ress provice surfaces for ra-ticulate deposition and aiso
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restrict airflow. Tnerefers. ‘e sampler should be pleceu at least 22

meters from trces.
(hstacles such as buiidin:s must also be avoided so0 that the distance

between obstacles and th: sz z%er i< at least twice the hzignt that tre

obstacle protruces abova trhe $3ipler,  In additior, there must be unrestricted

airflow in an arc o¥ at leus: _'0° around the sampler. ard the predom-nant

direction for the season of reaetest pollutant concentration rotentiat

must be included in the 27¢ 2

8.2.1.8 Srarii: “rer fo - & nunber of studies [11-18] support the

conclusion that particulate corcentraticns decrease with increasing

height of the monitor and Jistance from the rpoad. (uite high concentrations

have beer reporred at monitors tecgted at a low elevation close to

heavily traveled roaas. “*v'”:er, moniters located close to streets zre

within the concentrated piL-= of particulate matter emitted and generzted

by vehicle traffic. There<:re, ambient roritors for TSP should be

located beyond the concertrazad particulate plune generated by Lraftwv,

and not so close that the *e3avier reentrained rocdway gartlc]es totad

dominate the measured ambie~t concentraticn.

An anlaysis of varicus =Initoring studies [19] shows that a 1rroar
relationship between camnia» maight and Jistance from roadways defirzs
zone where the piume generatzd by (raffic creater than aporoximatety
3,000 vehicles par day is <o-~'rished.  Fizure 1 illustrates thiz ie13assonshin
by showing hue zones where 737 vonitors co.nid be locaved  Zone A roneeserts
]ﬂ:“_1ons wrwnw vre receT e I<s ang Zune 5 regresents loacations whion

> tinimize urcesirable rozcazv influences
Roads with Iower traffic (less than approaimately 3.002 vehicles per
davj are gererally nat cors:derec to be 3 ”ajor sgurce or vehicular-

L )

[

related pollutants, and s> 33 ~oted n ure 1 do rort orecludge the L:e
of monitors in Zocne & 1o Tr Howvever, rate that for

(

5o situaticon

those cases wnere the tra’ ' °¢ less >aprox\ny~3.y 3,000 veh'olas
cer day, the moritor must o2 .er than 5 meters from the ecte
of the nearest traffic lzvc &~ eters above cicund level.

In the case of elevatcl roadwavs where the monitor ust be plares
below the level of the rozc.a., t =~ should be located 1o closer
than approxirately 25 meoers Yrun the edse of the nearest traffic lana.
This separation gistance 3~ 23 for thosa situations whers the roal °s
elevated greater :han 5 mei2-s above the crcund level, and applies 12
all traffic volu-es.

Fo8. 004 Orhor Jowellongeloes - Stations should nct be located in an
unpaved area unicss there s getitive ground cover year rcund sO that
the impact of reentrained ¢r fucitive dusts will be ke:t o a miniru.
Additional information on T3¢ prebe siting rav be found in reference £.

U(-fr

PO,
< X N RN .
Ca e R A S

Ce .

the
hex;ht.

'r :f‘“~“fhf - As with TSP monitoring,
50, TnTet nrobe is rear the breathins
Lted’ bofor: —ay requxfc that the inist
prohe be ei&.attd *ion must also ce g\ven to the type of

source precomniaantly infius- ::h; the irpact area. for elevatzd sources,
the inlet prenz rust be Tooatsa 3 oto 15 meters above wrouwnd level. For

I
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ground Tevel sources, locate as close to the breathing zone as possidie.
I7 the inlet probe s lpcated on the side of the building, then 5t
should be “ocated .n the windward side of tne building relative to the
prevailing winter wiad direct.on Ihe 1inlet probe must 2 inZatec

more than 1 meter ecrically or torizontally away frem any supporting
structure and alsc awnzy from dirty, dusty areas.

Ve wre O

or other minor sources ¢i 50, chould be nearby. The separation distzarc
1s dependent gn thz height ¢ *he flues, type of waste or fuel burrze,
and the gualicy of the fuel fsulfur cortent}. If the inlet probe is
located on a roof or other structure, it must be at least 1 meter from
walls, parapets, pznthouses, etc.

3.23.5.8 Spacin: v Shptractlons - L2 furnace or incineration f]ues,

Th= inlet probe should be placed rmore than 20 meters from trees and
must be locateu awzy from cbstacles and buildings. The distance bei«2en
the vbstacles and the inlet probe must be at least twice the height trat
the obstacle protrudes above the inlet probe. Airflow nust also be
unrestricted in ar arc of at least 270° around the inlet probe, and the
predominant direczion for the season of greatest pollutant concentrztinn
potenitial must be inciuded in the 2707 arc. If the probe is locatec on
the side of a bui‘aging, 180° cleararce is requirec. Aaditional infor-ziion
on 302 probe siting criteriez may be fournd in raference 7.

F.E.3 Carbon Mo ride (I0)

FLRELT dowincvialoaed Voprlral Drole Tlzzement - Because of the i-lorzance
of m2asuring popuiztion exposure to CU concentrations, optimum CO se-zling
shouid be done at averayge breathing heichts. However, practical f:ciurs
require that the inlet probe be higher. [n general, for C0 emitted at
elevated h.ights, ‘he inlet probe tor CO monitoring should be 3-15%

reters above groucd Tevel.  For thuse situation., where the pmis°1“r<

from a proposed s-urce would impact a street cenyon or corridor tice

area in an urban zrea, and the area is prodominantiy infliuenced by I7e
traffic from tha street canyon or traific corridor, the inlet probe

should be positicred 3 + 1/Z meters above ground level which coinciZas
with the vertical probe placement cricteria for a strect canyon/corriiar
tvoe site [10]. Tne criteria is more stringent th.n the 3 to i5 re‘er
range specified earlier because C0 concentration « adients resultir

from motor vehicles traveling along street ~anyon or corridors are

rather steep and show wide variations in £0 jevels at dirferent heiznts.
Tne 3 meter heigut is a compromise between breathine height represeszation
and such factors &s the prevention of chstructions to pedestrians,
vandalism, etc.

13

n additicn 1o the vertical probe criterie, the inlet probe must
alse be locate? mcre than 1 meter in the vertical or horizontal dirsction
from ary supportirg structure.
S.3.38.2 Spaxly: Tveow Obetenosioas - Airflow must also be warestricted
in an arc of 4. i€ast 2,00 around the irlet probe, and the predominznt
divection for *tre sgason of greatest poliutant concentration potent z.
renst pe included in the 2757 arc. If the probe is located or tae si32
of a building, 122° clearance 1s reluired.

20



"%

At

. .
Ml .‘,,,\1 -

G -
- 7

Coovaed ST 3J

situations discussed aocove where
the emiss ons from a oras 41d impact & street canyon/corridsc-
type area, the irlet preas ::n:ed at least 10 meters from an
intersectiun and preferaxiy at a micoiex location. The iniet probe

must also b2 placed 2-i2 rsters fro- tne edce of the nearcs* traffic

lane. Additional inforrziion on LG pwrae citing may be founc in reference

i l) m

-~
1

" T T Tlizemenr - The in'et probe for
Qzone monitors shoula oe se as possible to tre breathing zone. The
complicating factors discussed previzusiy, however, require that the
probe be elevated. The nzight of tre inlet probe must be located 3 to
15 meters above grouncd level. Tne prose must also be located mare than
1 meter verzically or horizontally aw2y fron any supporting stricture.

2.3.4.1 leorsieal an’

F.2.4.2 Srazive from roiructiows -~ The probe must be 1o ated away from
obstacles &na buildincs sach that the

k4 that the cbstacle protrudes
be lccated at lz2ast 20 meters
of trees is greazer for ozone

e pr

distance betwecen the obstacles and
the inlet orobe is at lsast twice the neig

above the sampler. The crobe should zlso
from tress. Since the scavenging effect

than for scm2 of the otne= pollutants, strong censider-ation should be
usad in lozating the intet prole to avoid this efrect. Airflow rmust be
unrestrictzd in an arc of at least I7C° 3round the inlet orcbe, and the
pregominant direction fcr the seasor 2% greatest pollutant concentretion
potential must be incivzed in the 27G° arc. If the probe is located on
the side ot a building, 120° clearanze is regquired,.

3.3.4.3 Friedwz fpoe Focde - 1t is ircortant in the prote siting prozess
to minimize destru-tive irterferences Srom sources of nitric oxide {(NO)
since KO readily reects with ozone. Zacarding RO from motor vehicles,
Table 2 provides the veruired mirinu~ sedzration distances between
roadsiys and ozone nar“"“1ng statiszns.  These cistances were based on
recalcuiaticns using the wethodolocy reference 9 and velidated using
more recert ambient duta \ol}euteﬂ nezr @ major roadway. The minimum
separuuaon ¢istance must &lsc be maintzined between an ovone station ang
other similar volumes of automotive traffic, such as parring lots.
Additional information con ozone preze siting criteria may be found in
reference 4.

in
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TAELE 2. MINIVLM SEPARATION 2

ISTAN ETWEEN CZONE NONITORS
AND RJADWAYS (ECZGE CF N

CE 3
{EARCST TKAFFIC LANE

Roadway Average Caily Traffic, . Mininun Separation Distance Between

: Vehicles “er Day Roadwavs and Monitors, Meters
| < 10,000 % > 102
3 15,000 { 20
20,000 f 30
40,000 : 50
70,009 100
> 110,000 » 250

“nigtances chould Le “rzerpolatec Zased on =raffic flow.

e
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3.3.5 Nitroaon Dloxide (X

b i :a~mont - As discussed for
previcus poliutants, the z for a monitcr/probe iniet

for monitoring (0, emissigns i1 an arce ‘ncipally infiuenced by an
elevated source 1§ 3-15 meters.  For areis 1n.1uenced primari]y by a

ground level source, the ssiint should b2 as close to 3 meters as possible.
Regarding the distance of tt» zrobe from the supporting structure, a
vertical or horizontal distance ot 1 reter must be maintained.

3.3.8.1 Ver# =:. and Hor

3.3.5.2 Srazxirz “rem Oh‘l”a?f::ﬁs - Buildings, trees, and other obstacles
can serve as scavengers of ha.. In order <3 avoid this xind of interference,
the station must be located w2i1 away frow such obstacles so that tre
distance between obstacles and tne inlet rrobe is at jeast twice t*e
height that the obstacle prozrudes above zne probe. Alsc, a probe iniet
along a vertical wall is undesirable becaus2 air moving along that wali
may be subiect to po<sibie re~aval mechanmis-s. Similarly, the inlet
probe shouid clso be at jeast IZ meters fro v trees. There nmust be
unrestricted airfiow ir an arc cf gt leass 270° around zie inlet probe,
and the precominant directizn for the seaszn of greatest oollutant
concentration cotential must 22 included 1w the 2707 arc. If ths orose
is located on the side of chs t.ilding, i:27 clearance is required.
Additional inforration on 2. zrabe sitin: criteria way ce found in
refererce 9. -

-~ )
2.3.6 Lead (=}

3.3.€.F Veptisil Tizeemsv: - Lreathing F2izht is the most desirabie

locatlcn for tn: vertical :13f3 nt ¢f t=s b monitor. =zwever, practical
factors previously menticrce rrrsive that The monitor ce ejevated. In

elevating the sampler, consiZeragion must 2 given to ground level emissions
(whether they bz stationar: v ~—gbile sctroes) with steeo vertical corcentraticn
gradients. Placing the sheizer *o0 nigh could result in measurea »a‘ ues

significanily lower than t=ue tevel breatrsa oy the general public. Accoreingly,
the sampler for ground level scurce monitiring rust be iccated 2 to 7 reters
above ground Tevel. In cortrast, samplers to monitor for elevated sgurces,

as noted in pravicus discussicn, are alics2sd a wider rirvse of heighis foo
locating the sa~pler/inlet prode. For Ph szwplers, the azceptabie range

Tor ?onitoring emissions frc~ elevated scu-ces is 2-15 ~eters absve ground

evel.

, 3.3.6.2 Spacirzy Trom QlereaTous - A nminirum of 2 meters of separation
from walls, parapets, ana pa2rirzuses is razuirea for sc"ﬂiers locat=3 on
a roof or other structure. 3 furnace or “ncineration €lues shoulc ce

nearby. The heicht of tne fi.es and che <.ce, quality, znd gquantitv of

L

waste or fuel turned deter~irz the separa®“son distances “rom flues. for
example, if tre emissions fro~ tne chimne. rave a high fead ccatent arnd
there iz a hich probability wrzt the plu-2 ~ould impnact -n the samdler

during most o tre savpling se2ricd, thea cmer builainzr tocations in

the area that ar2 free fro~ trs described sources shouls e chosen for

the monitering site. Thz sz-2lar should -z placed at lezst 20 meters

from trees, since trees apsoro rarticles as well as aoversely affect zirflow.

22
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The sampler must be iuvcated away fror: obstacles such as buildings,
so that the distance between obstacles ard the sampler is at least twice
the height that the obstacie protrudes above the sampler. There must
also be unrestricted airfloew in an arc at least 270° around the
sampler, and the predominant directicn 7. the ceason of greatest pollution
concentrat an petential rust be includsd tn the 270° arc.

e o

I)
;

2.3.6.8 Spari rom Rrole - For thnes situations discussed in seeticn
3.3.6.1 wnere thn emissichns from a pro;osed source would impact close to

a major roadway (greater than approxirately 20,000 ADT), the air intare
for the monitor must be leocatec withir 3‘ 00 meters from the edge of the
nearest traffic lane. Monitors located in this area would thus measure
the combined impact from the proposed source and the roadway. The sampler
air intale must be 2 to 7 meters above cround level.

3.3.6.4 Qther Consideraticns - Stations should not be located in an
unpaved area unie-s there is vegetative ground cover year round so tnat
the impact of reentrained or fugitive dusts will be kept to a minimum.

3.23.7 N-ueriteria Polliutants

3.3.7.1 Veriinenl Plucercnt - Similar to the discussion on criteria poilutants,
the most desirable heignt for monitors/iniet probes for noncriteria poliutants
is near the breathing zone. Fgain, przctical factors require that the moniter/
inTet probe be elevated. furthermore, consideration must be given to the

type of source, i.e., elevated, ground lesel, stationary, or mobile. As

the case may be, for noncriteria particulete poliutant moniters, the foilcwing
monitor/inlet probe ranges are acceptacie: for impact areas precominantly
influenced by elevated sources, 2-1% rarers; for ground ievel sources 2 t

7 meters. Regarding noncriteria gasecJc Ho]]u*ant;, acceptable heiahts

are as foliows: areas iwpacica primzr.iy by elevated sources, 3-15 nieters;
areas affected principally by ground le.el sources, as close tu 3 meters

as possitie.

F.8.7.2 cracing from Chatrustions - 1f the sampler/inlet probe is located
on a roof ot other structure, then there rust be a minimum of 2 reters
separation from walls, parapels, penthcuses, etc. Mo furnace cr incineration
flues should te nearby. This separation distance from flues i dependent
on the height of the flues, type of waste or fuel burred, and guality of
the fuel. For example, if the emissicns from the chimney contain a high
concentraton of the noncriteria pollutent that is being measured and there
is a high probtability that the plume would impact the sampler/inlet probe
during most ot the sampling period, thnen other buildings/locations in the
area that are free from ine described sources shou:d be chosen for the
monitoring site. The sampler/inlet prubz should also be placed at least
20 meters from trees.

The sawpler/inlet probe must be located away from obstacles and
buildings such that the distance between the obstacles and the sampler/
inlet prote is at least twice the heigrt that the obstacle protrudes
above the sampler/inlet grabe. Airflown must be unrestricted in an arc
of at least 270° around the sempler/inlet probe, and the precominant

23
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direction for the season of greates*t pollutant concentration potential
muyst bz included in the 2707 arc. If the inilet probe is located on the
side of a building, 180° clearance is reguirsd.

3.2.7.0 Oticr Coneiderats. .s - Stations for measuring particulate nen-
criteria pollutants should not L2 located irn an unpaved area unless
there is vegetative groJng cover vear rcung 50 that the impact of
recntrained or fugitive dusts will be kept fo a minimum.

3.4 Probe Marterial and Pe Titant Sarmic roiidence Time

For reactive gases, special probe material must be used. Studies [20-24]
have been conducted to determine the suitability of materials such as
polyprrpylene, polyethyiene, polyviaylchlaoride, tygon, aluminum, brass,
stainless steel, copper. pyrex glass, ard teflon for use as intake
sampling lines. Of the above materials, only pyrex glass and teflon
kave been fourd to be acceptable for use as 'ntake sampling lines for
&1l the reactive gasecus pollctants. Furtrermire, EPA [25] has specified
borosilicate glass or FEP teficn as the onlv auceptazble probe materiiis
for delivering test atmospheres in the determination of reference or
equivalent methods. Therefcre, borosiiicaze glass, FEP teflon, or treir
eguivalent must be used for inlet probes.

Ho matter how unreactive the samplin? srobe material is initially,
atter a period of use, reactive particuletz ratter is deoosited on the
srobe walls. Therefere, the time 1t takes ire gas to transfer from the
precbe inlet to the sanpling device is also critical Ozcne in the prasence
of N0 will show significent losses even in =ne most iiert probe material
when the residence time exceezas 20 secenus {26}, Cther studies [ 27-27]
indicate that a 1C-second or less residenze time is easily achieveble.
Therefore, saempling probes tor reactive jas -onitors rust have a sampier
residence tive less than 272 seconds.

2 ¢ = - . e e .
& Swmary U Proro Sitlw Tequirenente

Table 3 nresents a summary of the rzzuirements for probe siting criteria
with respect to distances and heights. These criteriz are specified for
consistency between pollutants and to allcw the use of a single manifold
for monitoring more than one pollutant at a site.
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4. Cj‘ aia Youm

TE FOR 4T3 GUALIDY DATA

On May 10, 1979, EPA pronusicated guality assurance requiremerts for
PSD monitoring for S0,, L0,, O?, ,9, and TSP, Tnese quality assurance
requirements are Appefndix % Gf e (PR 58 {part of reference 13).  ZPA
plans to amend Appendix & 1o lH»sJAP ruelity assurance regquirerents for
lead. Section <.1 descrises minymun (ud11+y assurance requ1rements
{promulgated and planned) for PLL romitoring for all criteria air pollutants

(802, NOZ’ 03. €0, T57, and leac;.

S

In secti.n 51.22 of reference 10, monitcring oryanizations are
roquired to meet quelity assurance requirem2nts of Appondix ® for SO,
NO,, 0., (O, ard TSk according to the following schedule: {a) no 1a%er
gn J3nuary 1. 1980 for existing rSD monitoring stations; and (b) for
new PSD wonitoring stations, at trne time the station is put into operation.

(R

Currentl s, quaiity assurance for FSD monitoring for noncriteria air
pollutants are EPA recommendations only. EPA promulgated requirements
are nct avaitable for noncriterie air pullutants. Sceri-n 4.7 describes
minimum quality assurance recomrarditions for noncriteriz air pollutanis.

, 5 - e o re e e g4
4.1 Quiali by fopumay e oy Cpleoodn STp P Liut 2ty

- e

1.1.7 Gemergl Infope :t7on

The following cpacifies the ;inimum quality assurance reguirements
of an organization gperating a network of PSD ctation.. These requirements
are reqgarded as ine rinimum nocescery for the control and @ssessment of
the quality of the PZJ ambient 21~ ronitoring deta submittea to EPR.
Organizaticns are encouraged Lo covelop and implement quality assurance
programs more extensive {han the waninum required or to continue such
programs where they already exist.

Quality assurance consists 5f two distinct and equally important
functions. One function is the assessment of the quality of the monitoring
data by estimating their precisign and accuracy. The other function it
the control, an! improvement, of the quality of the monitoring data by
impleman:iation of quality contiol oolicies, procedures, and corrective
ictions. These two functicns forrm a control loop; wher the assessment
function inaicates that the data guality is inadequate, the control
effort must be increased until the data quality is acceptable.

In order to provide uniformity in the assessment and reparting of
data quality, the aszesswent procedures are specified e«plicitly in

8ceiions 40105, 40107, 4.1.5 &nd Ll €.
In contrast, thz contror ard corrective daction function encorpasses
a variety of policies, procedures, <iecifications, standards, and corrective

measures whi-h have varying e7f"fk3 s the resulting data quality. The
selection and degree ot speu1f1f zantrol measures and correcuive acticons
used depend on a ru~ser of factors such as the conite~ing methods and
equipment used, field and labgrata=~y conditions, the objectives of the
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monitoring, the level uf data quality needed, the expertise of personnel,
the cost of control procedures, nollutart ¢crcentration levels, etc.
Accordingly, quatity control requiremenis zre specified in general

terms in cfectiow 2. 1.2 to allow each organiration to develop a quality
control system wtich is most effective for its owr circumstances.

For purposes here, “'or<inization” is defined as a source owner/operator,
a government agency, or iheir contracior which operates an ambient air
pollution rmonitoring networt for PSD purpcrces.

4.1.2 Quality Control Feculvements

4.1.2.1 Organizational Per«’rements - Each organization must develop
and implement @ quality cuntrol program consisting ot policies, procedures,
specifications, standards, and documentation necessary to:

{a) meet the monitoring objectives and quality assurance requirements
of the permit granting authority

(b) minimize loss of air quality data due to malfunctions ¢r out-
of-control conditions,

The quality control prog-am must be described in detaii, suivebly
documented, and approved by the permit granting authority.

4. L2.0 frilears Juidies - Primary gaidence for developing the cuality
control progran is contained in references 28 and 30, which also zentain
many sugqgested procedures, checks, and control specifications. Section
2.0.9 of reference 30 describes the specitic guidance far the devaiopment
of a quality control progru for PSD automated analyzers and ranual
methoeds., Many ipecific quatity control checks and specifications for
manual wethods ire included in the recspective reference metbods described
in 40 CFR 50, or in the respective equivalent method descriptions availabie
from ePA (sece acetion So0). Similarly, quality control procedures
related to specifically designated referance and equivalent anzlyzers

are contained in their respective operation and instructiorn manuals,

This guidance, and any cther pertinent information from appropriate
sources, shouid be used oy orgarizations in “evelnping their quality
contrel prograrms.

As a minimur cach quality control program must have operational
procedures for each of the following activities:

{a) selection ¢f methads, analyzers, or samplers,

{b) installation of aquipment,

{c) calibration,

(d) zero and span checks and adjustients of automated aralyzers
{e) control checks and their freguency,

(F} control limits for rero, span and otter control checks, and
respective corractive actions when such limits are surpasseds

29
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«g) calihration and zero/<pan chacks for multinle range analyzers
(h) fpreventive and rescdial maintenance

(i) recording and valida*ing data

{j) documentation of giality contrel information.

As previously menticned, specific guidance for each activity listed
above that must be a part of ¢n orgenization's quality contral program
is descrited ir section 2.0.9 ot reference 235,

4.1.2.5 Pcllutant Standzrls -~ Gesecus standards (permeation tubes,
perireation devices or cyiinders of compressed gas) used to cblain test
concentrations for C0, SO,, and L0, wust be working standards certificd
by comparison to a Nation§l Buresu“of Standards (NBS) gaseous Siatderd
Reference Material (SaM). A traceability protocol for certifying a
working standard Ly direct comparison to an H3S SRM is given in reference
21. Direct use of an LBS SRM a< &4 workirg <tirdard is not pronibived

but is discouraged Lecause of tne Timited suppiy and expense of LBS
SRM's. When available, aas manufecturars’ cylinder gases Certifiec
neference Materiais "CRM" may be subtitled for NBS SRM cyiinder g2:2s in
estabtishing traceability.

Tezt concentrations for ozune nust be obtained 1n accordance w1?n
the LV photometric calibration ryocedure suecitied in Appondix D of 4§

CFR 5G, or by means of an or.ne transfer stancard which ks been cert 1|iod.

Consult reference 37 for guidance un ozoie transfer standards.

Flow measurements must be made by a flow reasuring instrument which
is traceable to an authoritative volume or olher standard.

4.1.L." Performanee gpd Dug oo o0 Pw::~/r - The organization coperating
a PSP ronitoring network must P4"’upatp in A < naticnal performanc
audit program. The pe-mit granting autiorxt/, or EPA, nay conluct

system audits of the ambient 2ir ronitoring srograms of organizations
ocperat, g OSD networ«s. See section 1.4.15 of reference 29 and reference
33 for additional irformation abouut these programs. Or an.zations

should contact eitner the epprecpoiate EPA Regional Quality Control
Cocrd ' rator or the Quality Assurence Division, [MSL/R:P at lhe .ddress
given in reference 31 for instructions for participat.on.

4.1.3 ata Qualitly Azcessment b qucroments

2.1.7.7 Treetsion zf Atomats ] Voiicds - B oone-point precision check

rust be carried out at least once (vrry twy weeks on each cutomated

analyzer used to measure SO ndﬁ, 5y ard CO.  The precicion check is

made by challenging the ana?yzer with a precision check gas of kagwn

concentration between (.03 and U.:J ppu for $0,, NO,, and 0, analyzere,
Z

and between 8 and 14 ppn. for (G ucjl rzevrs. The standards *yUM whicn

precision check test concentration, are cutawnad must reet the specification:

of crveiom 4,7, 8.5, Lreept foe cevtain (G analyzers described below,
analyzers must operate in their ror-ral sarpling mede during Lhe rrecicion

check, and the test atrosphere must pass thigugh all filtece, scrutbers,
conditioners, and othrr comporents used during rormal awbient saepling
and as ruch of the arbiient air inlet syste-
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by the associated op“éazcn or insiv.:<iion manual, a (O anaiyler —ay be
temporarily modified d df‘ug the precizion check to reduce venu Or purge
flows, or the test atrpsvnere may o ier the »nalyler a2l a roint other than
the normal sample iniet, provided

to be alteved by these seviations 53:,

the norinal operational mode.

If a precision check is made in a,wgunct1on with z-ro/span adiustment,
it must be made prior tc such zero ard span adjustments. The difference
between the actual Lannevtr tion of t=2 precision check gas arg tre

concentration indicated by the analyz2r 1s used to assess the precision
of the monitoring data as described in soction 4.2.4.7. Report cata

-

only from automated analvzers that are approved vor use in the 33 netwosk.

4.21,3.2 daromey 07 oromate d Metni~is - Each sampling quarter audit each
ana]yzer That monitors Tor SO,, NOQ. :., or CO at jeast once. Tha audit
is made by challengira the analyznr wi%n at least one audit cas of known
concenyration from eacn 0f the follc-ir3 ranges which fall within the
measurement range of the analyzer being avdited:

r 17 the analyzer's response IS not likely

concentration Range, pp

'

i
!
L
{

|

Audit Point SO?, RS:. 04 ? e |
1 Z 0.03 tc C.38 3o 8 |
2 i 0.15 to 0,20 15 to 28 ;
3 é 0.40 > 135 40 to 335 i
4 % .80 to 2.90 80 to =2 %

The standards from which audit 0as t£s7 concentrations are chtaired nust
meet the soecificaticns of ceon/on .:.:.5. Working and trars’cr standaras
and equiprent uscd for auditing mus = different from the stanzards and
equipment used for 611‘“ration and s: “n:ng The auditing stanzards ang
calibraticn standards rmay be refere-: 0 the same N5S5S SRM ¢r orimary UV
photometer. The auadiior rust not b2 Ire operitor/ana1yst who Zonaucts the
routine monitorinc, caiibration, anc "*alysvsf

;,y I

1 "r [ ')

The a4dit shall ba carried out . 11lowing the analyzer t2 analyze an
audit test atmosphere 12 the seme ravrer as descrived for meciston checws
in scerion 40003 .. Tre exception SU.en in ceerion 200,700 for Zertain OO
analyzers does not apboly for audits

22
e

The diffarence te N the act concentration of

Cotwee L3 the &a.2%t test gas
and the concentracion indicated by t~s arndalyzer s used 10 ascess the
accuracy of the nonitoring at as cesoribed in eceorion o070 Report
data only from autc~ated analyzers T-:% are approved for use in the PSD

netuwork.

i
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L Metlmde - (a) TSP Methcd. Fer a given

SR P"“'.‘”rﬂ )I
organizetion's TWonitorine ret.ork, one s27pling site rust have ccllucated
samplers, A site with tno nw;wec‘ excacted 24-hour pulxqtant concentration
must be selected. The tv~ sarplers rust be within 4 rmeters of each ocher
but at least 2 meners ar::rT to precl.de airflos interference. Calibration,
sampling, and analysis 1 oso be the sa~e for both cellocated sarplers as well
as for all other samplers in the network. The collocated samplers rust
be operated as a minimuw 2very third aay woen continuous samplin~ is used.
When a Tess fregquent sampie schedule is used, the collucited sa nlers must
be operated at least once @ach week. For each pair of collocated saaplers,
designute one sampler as tne samplier which will be used to repsrt air cualily

for the site and designate tr2 other as the duplicate sampler. The differences

in measured conr.entration i.g/m) between the two collocated sa~plers are
Jdsed to calculate precision as dascrised in section 02,001,

(b) Pb Methods. The operation of collocated sarplers at cne sampling
site must be used to assess tle orecision of ine reference or an eguivalent
lead methed. The procedure to be followed for lead methods is tne sare as

described in 2. 7.3.3(7) for the TSP method.

o 304 M"r"‘:i_éi Moo teriots - {8} (SP ﬁgﬁpgd Each sa~2ling
quarter audi: the fiow rate of each high-volume saspler at least once.
Audit the rlcw rate at cne fiuw rate using g reference flow device
described in section 2.2.8 ol referance 32, or a similar transver flow
standard. The d:zvice used Tor auditinz nust bhe different fror tne gna
used to calibrate the flow of the higr-volure samaler beiny ducited.

The auditing device and the calibration device may both be referenced

to the same primary flow standard. With the audit device in place,
operate the h1gh vo]ume szmpler at iis normal Tlow rate. The difference
in flow rate {in m®/min) bet.een the auait “lca measurerent ancg tre low
indicated by the sapler's normal flow indicator 1s  used to calculats
accuracy as described in ~occiom S04, 0.

Great care must be used in auditing high-vclume samplers having
fiow reqgulators because the introduction of resistance plates in the
audit device can cause atnortal flow patterrs at the point of flow
sensing. For this reason, the orifice of the flow audit device snould
be used with a normal olass f'ber filter in place and without resistance
platns in auditing flow recuratad high-volume samplers, or other stors
should be taken to assure trat flow patterns are not perturbea at tne
point of flow sensing.

(b) Pb Methods. for tre reference method (Appendix G of & R 50)
each sampiing guarter autit the flcw rate of each high-volune Iead amrler
at least once. Audii the *i7w rate at cne flow cate using a re rerence flow
device described in sectior Z.Z2.8 of reference 35, our a similar flow
transfer standard. The device used for auditing must be different from
the one used to calibrate *tto flow of the hich-volure sampler teing audited.
The auditing device and the cclibration device myy both be refe-enced to
the same prirary flow standarc. With tne audit device 1n place. ogerate




-
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the high-volume sampler at its normal fleow rate. The difference in flow
rate {in m~/m1n) tetween the cudit tlow reasurement and the flow indicatad
by the sampler's normat flow indicator is used %o calcuiiste accuracy as
described in zoovion 4.205.8.

Great care ~yst be used irn auditing high-volume sanpier having fiow
regulators becauis the introzuction of resistance piates in the audit
device can cause anncrmal flow patierns at the point of flow sensing.
For this reason, the orifice of the flow audit device shculd be used
with a normal ¢isss fiber filver in place without resistance plates to
audit flow reguiated high-voiwrs samplers, or other stens should be
taken to assurs that flow patterns are not perturbed at the roint of
flow sensing,

Each sampiing quarter, audit the Yead analysis using glass fiber
filter strips containing a krown aquantity of lead. Audit samples are
prepared by depositing a leaz soluticn on 1.3 ¢m by 20.3 cm {3/4 inch
by 8 inch) unexposed glacs fizer filter sirips and allcwirg to dry
thoroughly. The audit sampies must be precared using rzacents different
from those used to calibrate the lead analytical equiprant being auditiec.
Prepare audit sa~ples in the following ccncentration ranges:

Ecurla]ent Amhient

Pange Conc. vg Fb/strip _foro..g Ph/m’x
1 100 to 350G 0.5 to 1.5
2 600 1o 1020 2.0 16 5.0
*Eq“1va]ent a~2ient lead corcentration in ;!m3 is based on samdling
at 1.7 m¥/min Yor 24 hours on Z20.3 cm x 25.%3 am ( 8 incn x 10 iac) b glass

fiber filter.

Audit sa—ries must be extracted usirg the same extraction procedure
used for exposed filters.

Analyze at least one auzil sample in cach of the two ranges each

day that sarples are analyzei. The diffesrence between tre audit concentration

“in g Ph/stric} and the anal.st's measured concentratizn {in ug Phbjst~ o)
are used 10 caiculate analveis accuracy as describes in soosiom 4.21... -.

The eccuracy of an equina?ent Method is assessed in the same manner
as the refererze rethod. Tre flow auditing device and Tead analysis
audit sampies —.st be compatinvie with tne specific reguirements of tne
equivalent rosaoi.

J.i.4 Calonl-oie Fop Aut ool ek s

S D SN T Srligep Procao"ov - bagnoorganization, it the end of each
a"WI1pg quarIer, shall Czi-. ate and rezarr a pre(’s1&1 r:cbao1l1gx interval
for eacn andl.zav. Directicns far caic.lations sre 3tven below and Zirectiens
for reporting are givan in coo-fen 4.0 If moniverirg cata aro invasidated

L%
£
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during the period represented by o Given precisien checy, the results
of that precision check shal? be exclvisg from the calculations.

Calculate the perceniage difference ka{) for eacn precision check
us:ng equation 1.

Y. ~ X.
d; = —’Tl x 102 m

where: Y. = analyzer's indicated concentration from the i-th pracicion
check,

X, = known concentration of the test gas used for the i-ti precisiocn

check.
For each instrurent, calculate the quarterty averace (d.), equation 2, ard
the standard csviation (S J, ecuaticn 3. J
n
- _ 1 -
dJ" ';‘.‘: (‘i (2)
i=]
M. .
e /11 ¢ - 1(:c.)2‘
ERAS N S (2)

Where n is the number of pracision cnecks on th2 instrument madz during

the sampling quarter. Ffor exzmple, n s7suid be 6 ¢r 7 if span crecks are
made biweekly during a quarter.

Calcuiate the 95 nercent prooabilisy limits for precision using
ecuations ¢ and 5.

Upper 95 Parcent Probzbility Li—it = aj +1.¢6 55 ()
Lower 9% Percent Probubiijty Li-it = Ej - 1.96 3, (5)



$.1.4.2 Sinplc awzluner se:morzz. - [ach orcanization, at the end of each
. e e e i e e S A - v »

campling quarter, 13:] calcutate and report tne percentage difference for

each audit concen tratmon for each analyzer audited during the quarter.

Directions for caiculations are given beleow {directions for reporting

are given in o~oarlon 410,

Calculate and report the percentage difference (d.) for eech audit
concentratiun using equation 1 where Y, is the analyzer's indicated
concentration from the i-th audit check and X, is the known concentration
of the audit gas used from the i-th audit check.

r

4.1.85 Celewn-z:irng for Mool Mothods

4. 15.1 Sinple Ivstrument Dyoriaicey for TSP pd i - Estirates of precision

Tor ambient air quality measurements from the TSP method are calculated
from results obtained from the ccllocation of two samplers at cne sampling
site as described in section <.1.2.2(a) for TSP and 4.;.%.2(2) for Pb.

At the end of each sampliing guarter, calculate and report a precision
probapility interval using weexly collocaticn sampler results. Directions
for calculatinns are given beiuw and direciisns for veporting are given in

X s
seation 4,4.7,

For the pzired measurerents described in cection 4.7.5.3(z2) or
4.1.8.3(bs, calculate the pcr»entan“ difference (d.), using eguation 1
where Y, is the 8P or Pb corcentration measured by tne duplicate sampler
and X. {s the TP or Pb c*n::n:r>t1on measured by the sampler reporting
air quality for tae site. Cailculate the ﬂuarter1y cverare percentage
differcnce (d.), equatien 2, standard dcviaticn (s.), equation 3, and
upper a?d lowér 95 percent prodability limits for Precision (equau1ons
6 and 7).

Upper 95 Percent Orobability Limit = d. + 1.96 S~/“h§"— {6)
Lower 95 Percent Probability Limit = j - 1.96 S S i7)
4.1.5.2 Sinzle wstrument Acsrupazy for 707 - Each organization, at the

end of each sarpling quarter, snall ‘Ccalculate and report the percentage
difference for each high-volu—e sampler audited during the quarter.
Directions for caicuiations are given below and direntions for reporting
are given in scotion 4.1.¢.

For the fiow rate audit cdescribed in zestien 4.1.5.4, let X,
represent the known flow rate and Y. represent the indicated flow rate.
Calcviate the percentage diffzrence (di) u3irg equation 1.
4.2.6.3 Sivilco votweenent Sooviivay Accurzz. “or Ph o~ Bach organization,
at the end of eacr sampling c.arter, shall CaTcuTate anc re cort the
percentage difrerence for each nigh-volure lead sampler dud? ed during
the quarter. Directions for caiculations are given in -~ =--n £...8.¢

-

and directions for reporting are given in coz2rion J.70.¢




4.1.5.4 Sinple-idnalyefe-Tvy Acnuw_j,_jrr ¥, - Each organization, at the
end of ea'E Sarpling queraer, shall celc 1.*5 and report the perc:zntage
difference for each Pb zralvsis audit during the quarter. Directions

for calculations are giver nelow and girections for reporting are given

in section «.2.6.

For each analysis augit for Pb doscribed in contion 4.1.3.4¢5), let
X. represent the known vai.e of the audit sanple and Y. the indicated
value of Pb. Calculate tne percenzag: difference (di) for each audit at

each concentration level using equation I.

2.1.6 Organ’s-tion Herontiy Poga remonze

At the end of eacnh <ampling quarter, the organization rmust report
the following data assessrent informations  (a) for automated analyzers -
precision prvbab111ty Jimits from a-xcics. <. 2.4, 7 and percentace differences
from cecticn ' i.4.2, and {h) fnr -arual mathods - precision prchability
lTimits from o tion <.7.5.7 and percentage differences from cos-lurs
£.1.5.2, 2...5.3 and <. 07050 The nrecision and accuracy inforration
for~ the entire sampling cuarter must be submitted with the air ronitoring
data. A1l data used t» caicuiate reporteg estimates of precis’en and
accuracy including span cnecks, coiiocated sampler and audit results
must be made available &3 tre permit cranting authority upon recuest.
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.2 Qualily, Acesurancc T Someritirir Aip Pollurin.s

At the present ti—s, there are ro EPA reguiations on gquality assurance
for PSD monitoring of roqcriteris &ir pollutants. The following are EPA
reccmmendations for a oirs o7 quality assurance program for noncriteria
pollutants.

§.2.1 Sei-xtion of MoTicsl

Setection of the rmeasurement rethod for nancriteria air pollutants
is extremeiy important. A list ¢f nfceptable measurement methods for
noncriteria air pollutsnts s availaple and may he obtained hy ariting:
U.S. Envircnmental Prctactiorn Agency, Environmental Monitoring Systems
Laboratory, Quaiity Assurance [Livisinn {¥D-77), Research Triang.e Park,
North Carolina 27711. Tnis list o7 acceptable vetrods will be revised

t least annually and be available from the above address. “easurement
methcds ceonsidered cendidates for the noncriteria pollutant Tist shouid

»

be brought to the attenticn of EPA at the address given above.

T O n LT e
Yoo CESIIDITION

Calibration procedures described in the acceptable methods should
be followed and a schezyie for caiibraiiors should be establiched. In
addition, flow measure—ant devices useld to measurs sampling rate <hould
bs calibrated and a scnec.le esiablisted for recaibration. Calibration
procedures Yor severas T.ow measure-en’ devices {(rotameter, critical

)
[



crifice, mass flow meter, and wet testi aeter) are descrited in secticn
2.1.2 of referercs 30, 411 cal lr-ation precedures znoulc be written and
raintained up-ic-3ate by a dxcuient control Lystem. & wescription of
ore document control syster ztiat nas been found to ke effective is
discussed in section 1.4.1 of referencs 23,
4.2.83 Dato V:i7iizziem

Measurerant data of poor quality rzy be wors: than no data at
all. Therefore, tre monitoring organizatiaon -hould establish data validation
procedures and imrplenment these urocedures t3 invaiidate data of gquestionable
quality. Exampies of data validation procedures for critaria pollutants
described in section 2.0.9 of rererence 30 may be useful as a guide in
establishing data validation procedures for noncriteria pollutants.

€.5.4 Ctander: :ud Split Crnier

Where possible, standard camples containing the poilutant of
interest should te analyzed persodically during the analysis orf collected
sampies, This practice is useful in helpirg to determine if the analytical
system is in contrsl. Splitting samples with anothsr ieboratory is
quite useful in catermining if there zre unidentified viases in the
analytical systen.
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§.1  Data Reguired

The preconstruction raview of propcse” major emitting facilities
will require the use of meteoro1og1ca1 sata. It is essential that
such data be representative of atmospheric dispersion conditions at
the source and at locations where the source may have a significant
impact on air quality. The representativeness of th2 data is deperdent
upon (3) the proximity of the meteorolcgical monitoring site to the
area under consideration, {(b) the complexity of the topography of
the area, {c) the exposure of tne metecrcicgical senscrs, and (d) the
period of time during which the data are coliected. More guidance
for determining representativeness is presented in reference 33,

A data base representative of the site should consist of at
Yeast the following data:

a. hourly average wind speed and direction

b. hourly averaje atwospheric stability based ca Pasquill stability
category or wind fluctuations {-_), or vertical temperature
gradient combined with wid spesg

c. hourly surface temperature at stancdard height for climatslogical
comparisons and plume rice caiculations

d. hourly precipitation amounis far climatolcgical comparisons.

In addition, hourly aver-age mixing neichts may be necessarv “or the

air quality impact analysis. Ir most cases, this rmay te limitea to an
xtrapolation of twice-daily raciosonds measurements rauuwnely coilected
by the National Weather Service {hWS)}. . »sioms §.: w2 6.1 contain

specitic information on instrumant exposure and specifications.

Requirements for additicnal ins‘rumzntation and cata will depend
upcn the availability of infc-nation needed to assess the effects of
pollutant emissiors on ambient air quality, soils, vezstation, andg
visibility in the vicinity of the proposes zource. Tre type, guantity,
ard format of th: rejuired metecroloqical data will also be influenced
by the input recuivements of the dispersion modeling technisues ised in
the air quality anilysis. Any app}vca*yun of d1sper isn modelin: rmust
be consistent with the EPA " ldis fae W ogeilicL T e” [34. The
guideline makes sczcific re&onmendat ions carcerning air quality rodels and
dazi bases. It also specifies those situations for wo'ch rodels. data and
techniques other than those recommended thezrein, may bg aoplied.



Site-specific data arve always preferable to data collectec off-site.
The availability of site-specific meveorclogical data permits relatively
detailed meteorological ansivses and subsequent im.rovement of dispersion
model estimates., Off-site meteoroloyice? data mey be used in lieu of
site-cpecific data only if it ic agreeo by source owner and permit granting
authority that the off-site data are reasonably rcpresentative of atmospheric
conditions in the area under consideration., The off-site meteorolojical
data can sometimas be cerived from routine measurements by NWS stations.
The data are available 25 individual observations and in summarized form
from the National Climatic Center, Federal Guilding, Asheville, NC 28801.
On the other hand, i the nearest source of ofi-site data is corsiderably
reroved fron the area under consideralion, and especially if there are
significant terrain features, urban areas, or large brdies of water
nearby, it may be necessary that the required meteorclogical data be
site-specific.

In some case, it will be nacessary that data be collected at rore
than one site in order to provide a reasonable reprosentation of
atmospheric conditions over thz entire area of concern. Atmospheric
conditions may vary considerably over the area. In scme case, (e.g.,
complax terrain) it will rot be feasible to adeguately menitor the
entire meteorological field of concern. Then the oriy recourse is
to <ite tne stations in areas where characteristic and signficant
airflow patterns are likely to be encountered. In any event, one
of the metecroiogical stetions should be located so that it reprecents
atrospheric conditions in ifue inmediate vicinity of the source.

Although at least 1 year of meteorciogical dara should be cvailezle,
a shorter period of record that conforms to the air cquality monitering
period of record discussed in soutiicr . ¢ 15 acceptable when aporoved
Ly the permit granting authority. Tf mere tnan 1 year of data is
available, it is recormenced that such data be inciuded in the analysis.
Such a multiyear data basc aliows for more comprehensive consideration
of variations in meteorolocical conditions that occur from year to
year. A 5-year period of record will usuaily yirld an adequate retearological
data base for considering such year-vo-year variations,

In all carses, the meteorological data used rust be ol at least
the quality of data collected by the Nziv.nal HWeather Service. Cesired
Teatures of instrumentation for collecting netenrgiogical data are
discussed in cecsion €. -,

5.2 FExpogure cf Metecrs o iexl Imstriovonts

Measurementcs of most reteorolcaical paremeters arve affected by the
exposure of the sensor. To obtain cumparable observations at different
sites, the exposures must be similar. Also, the cxposure should be <.zh
that the measured parareters provide a good reprasentation of soliutant
transport and dispersicn within the area that the monitoring site is
supposed to represent. For exanple, if wind flow dat~ over a fairly
broac¢ area are desired, the wind sensors should be asay from the i——egiate
influence of trees, bujidings, cteep slopes, ridges, cliffs, or hollcws.
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The standard expssure of wind instruments jver level open terrain
is 10 meters above the grourd. Opsen *erveain is defined as an area where
the distance between the anemometer and any usbstruction to the wind flow
is at least five times the height of the cbstruction. Where a <tandard
exposure is unobtainable at this height, the anewometer should be installed
at such a height that its indications are reasonably unaffected b local
obstructions and represent as closely as possible what the wind at 10
meters would be in the absence of the obstructiens. Detailed guicance
on assessing adverse aerodynamic effects due to local obetructions is
contained in reference 35, In locating wind sensors in rouch terrain or
valley situations, it will be necessary to determine if local efrects
such as channeling, slope and valiey winds, etc., are importent, or
whether the fluw outside those zones of influence is to be measitred. If
the analysis concerns emissions from a tall stack, it may be desirable
to avoid the local influences. On the other hand, if pcllution from
Tow-level sources is the main concern, the lecal influences may be
important.

If the source emission point is substantially abcve the standard
10-meter level for wind measurements, additional wind measurerents at
the height of the emission point ¢.d at plume heighi are desirable.
Such measuremeiits are used to determine the wind regime in which the
effluent plume is transportied away from the source. {The wind speed and
direction 50 to 100 meters or more above the surface are often considerably
different than at the 10-meter level.} An instrumented tow~er is the
rost cormon means of obtaining meteorclogical weasurements at several
elavations in the lower part of the atmespheric boundary layer. For
wind instruments mounted on the side of a tower, precautions ~ust be
taken to ensure that the wind meavuro~nts are not unduly influencea by
the tower. Turbulence in the irrediate wake of a tower (even a lattice-
tyre tower) can be severe. Thus, dezending on the supperting structure,
wind measuring eguiptent should be sgunted {e.g., on booms) at least two
structure widths away from the structure, and two systems mountecC on
opposite sides of the structure will sometires be necessary. A wind
instrument mounted on top of a tower should be mounted at least one
tower width above the top. If there is no alterndative to mounting
instrumenis on a stack, the increased turbulence problem[36 7, must be
explicitly resoived to the satisfacticn of the permit granting authority.

Atmospheric stability is anoiher key factor in pollutant dispersion
downwind of a source. The stability category is a function of static
stability (related to temperature change with height), convective turbulence
(caused by heating of the air at ground level), and mechanical tuibulience
(a function of wind speed ard surface roughness). A procedure for
estimating stability category is given by Turner [ 371 which requires
information on solar elevation angle, cioud cover, ceiling height, and
wind spead. The hourly observations at NWS stations include cloud
cover, ceiling height, and wind specd. Alternative procedures tor
estimating stability catecory may be applied if representative data are
availabie. For example, stadility czteqory estimates may be based upon
horizontal wind direczion fluctuations | 38]), or vertical gragients of
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temperature and wind speed {391 o <itain a representative reading of

the air temperature, 1ie toaperature sensor should se protected from
thermzl rediilion from the sun, sky, carwn, and a3y Zurrounding obiects,
ang must be adeauatelv ventiiated. Aspirated radiation shiielas are
designed +z ;,uvide such protecticn. (Neie that ambient temperature

ddata are also commonly vregiived for pluue rise estimates used in dispersion
model calculations.)

Mixing height is another naramef2r thai can be important in come
cases. Mixing height is thne dictance atove the ground to which relatively
free vertical wixing occurs in the atmosphere. for estimating long-tern
average concentracions, it is adequate t¢ use a representative annual
average mixing height [40]. However, in many cases, and especially for
estimates of short-term concentraticons. twice-daily or hourly mixing
height dat3 are nescessarv. Such data can sometires be derived [40] from
represent.rive surface tomperatures and twice-daily upper air soundings
collected «y selected NWS stations.

Precipitation collectors must be lgcated so that obstructicons do
not prevent the precinitation frcn falling into the collector opening or
force precipitation into the opening. Several colliectors may be required
for adegquate spatial resolution in complex topographic regires.

Visibility systens must be located to provide representative measurements
not only prior to construction of the facility, but also for facility
cperational periods. Assessment of visibil=ty impact is currently under
study by EPA andg other Federal agencies. Visibility definitions, monitoring
methods, modeling considerations and impact assessrient approsches are
among the subiects of a report entitled, "Protect s VieibiTl:.: An TF1
Feyort to Corarecs” [81].%  Since vinai visibility regulaticns have not
Leen promuigated, only interim moritoring guidance for visibility is
available at this tine.

Additional information and guidance on siting and exposure of
metecrelogical instruments is contained in reference 42.

*In connection with EPA's proposed visibility requlations, the fgency
pubiished thr2e draft documents in July 1980, for public revicw and
coment thai ire pertinent to tne PSD Monitering Guideline. The first
is "Interim Guidance for Visihility Monitoring," and its cortents are
arranged in similar fashion, though without as much detail as *he PSD
Fonitoring Guideline. The other docurments are: "workbook for Estimating
Visipility Innariment" and “User's Manual “or the Plume Visibility Mode!l
(PLUVUE}." These draft documents are available frow the Qffice of Air
fuality Planning and Standards, CPDD {MDJ-15; Research Triangle Park, KC
27711. The documents will be published in ftinel form when the visibitity
requlations are promulgatod.
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€. MEVFOROLOGICAL I5537RUMENTATION

6.1 Srecifiearions

Meteorological instrumentation used for PSD monitoring must yield
reasonably accurate and precise dota. Accuracies and allowsble errors
are expressed in this section as absolute values for digital systems;
errors in analog systeins may be 5J percent qreatec. For example, an
allowable error expressed as 5 percent means the recorded value should
be within =*&percent of the true vaiue for digital systems, and 1.5
percent for analog systems. Records should ve dsted, and should be
accurate to within 10 minutes. Wind speed and directior {or vector
components) should be recorded continuously on strip recorders at
intervals not to exceed 60 seconds for a given variable; digital
recorders may be used as backup. These snecifications apply to th»
meteorological instruments used to gather the site specific data that
will accompany a PSD pe:wit application. When the use of existing
representative meteorological data is approved by the permit granting
authority, the instrumentation should meet, as a minimum, NAS standarzs[ 43,47].

6.7, Wind Sucters (horicont:l wind)

Wind direction and .ina speed systems should exhibit a starting
threshold of less than 0.5 metor per second {m/s) wind speed fat 10
degrees deflection for directicn vanes). Wind speed systems should be
accurate above the starting threshold to within 0.2%5 m/s at speeds equ2l
to or less than 5 m/s. At higher speeds, the error should not exceed 5
percent of the observed speed (i oximun error not to exceed 2.5 m/s). The
damping ratio of tho wind vane should be between 0.4 and 0.65 and the
distince constant shoula not erceed 5 m. Wind direction system evrors
should not exceed 3 degrecs frow true 10-min or greater verages, including
sensor orientation errors. Wind vane orientation procedures should be
documerted,

6.1.2 vind Srstemz (vertical viind)

In complex terrain, downwash of plumes due to significant terra“n
retief may pose a problem. 1f such a probiam potentially erists, it re)
be necessary to measure the vertical component of the wind at the proposed
site, and as close as possible to stack height. The siarcing threshoic for
the vertical wind speed componcnt should be less than 0.25 =/s. Required
accyracy for the vertical wind <peed comporent is as specified in sec:i-» €.7.!
for horizontal speeds.

6. 1.3 Wind I'luctuztions

Determination of the on-site standara deviacion of wind fluctuations,
or derived standard deviations ¢f cross-plume concentrations may be necessary
if dispersion parameters ave bheing developed for use at a specific size. Sincez
the analytical fremework within which such wind fluctuaticn measurerents/
statistics are to Ce incorporcated is expected to be unique ur applied on a
case-by-case basis, approJal by the permit granting authority is required

12
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and no general requirements rerarding specifications are outlined in this
guideline. Couasiderable care is required in the selection of wind

instruments and data iogging systems, especially in the choice of sampling

and averaging times. Thus, respense characteristics of wind sersors are
especially critical [45,46 1. CGuners or operators designing programs incorperating
these capabilities should submit & statement {rom a qualified consultant
identifying the adequacy of such wind system(s) within the context of che

overall PSD amb,ent monitoring program.

6. 1.4 Vertical Temperature is."ference

Errors in meacsured temperature difference should nnt exceea 0.003

6. L& Temperaturs

Errors in temperatures shruld not exceed 0.5°C if fog formation,
icing, etc., due to water spray or watzr vapor emitted from the facility
may be a probiem. GOtherwise, errors should not exceed 1.0°C.

6.1.¢ dumidity

Atmospneric humidily can be measwred and expressed in several ways.
If the permit granting authority determines that a significant potential
exists for foa formation, icing, etc., due tc effluents from the proposec
facility, error in the selected measurement techniquz shou'd not exceed
an equivalent dewpoint temperature error of 0.5°C. OQOtherwise, errors in
equivalent dewpoint temperature should not exceed 1.5°C over a dewpoint
range of -30°C to +20°C.

6.1.7 Radiatiorv. - Solar and Terrestrial

The determination of Pascuill stabil+ty class may be based con
whether the soiur radiation is termed strong, moderate, or slight. Stability
class can bedetermined from sun elevation and the presence, haight, and
amount of clouds [37], or by usinga pyranometer and/or net radiomeier
during the daytire and a net radiornter at night. Such radiation-to-stability
relationships are expected to o~ site-specific, and the respensibility for
demonstrating their accuracy lies with the permit applicant. General accuracy
for pyranometers and net radiunieters used in a PSU moritoring network is
expected to be :5 nercent.

€.7.8 Mixing Helynt

Mixing height data may be derived from NWS upper air data. if
available data are determired to be inappvopriate by the permit ¢ranting
authority, such data may be obiained on-c¢ite by the pernit applicant[47].
The instrument system to be used is not specified in this quidelire, but
its precision and resolution should not exceed the limits associated with
WS radiosonde systems [43,44 ],
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€.1.9 Precipitation

A recording precipitation collector whould have a resolution of
0.25 mm (0.01 inches) liquic precipitation ocr hour at precipitation
rates up to 7.6 cm/hour. Accuracy should te within 10 percent nf the

recorded value. A heated system should ve used to assure proper measurement

of frozen prucipitation. A suiteble windscrean shouid be used.

£.1.10 Visibility

Visibility can be measured within 5 peycent ¢. true over visud}
ranges of about 20 meters to s km with available transmissometers.
Estimates can be based upon very short path lengths using other types of
equipment such as nephelometers [48]. At this time, thz conbined use of
a multi-wavelength telephotometer, integreqrating reprelometar and
particulate monitor, together with color photoqraepny, should prove most
helpful in documentina baseline visibility related parameters. These
components of a visibility monitoring program are discussed in tne draft
document "Irterirm Guidarce for Vizibility MHonitorinz,” referred to
previgusly at the end of cootion 6.2 of this yuidelire, Reference 41
also contains mucn background informatior.
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A1l equipment should receive an anpropriate exanination and calibraticen
priaor to initial dastalisticn 22 assure the acgquisition of the maxi—un
amount of usable <ata within the e~ or timits specified herein. Inspecticn,
servicing, and celibration of equipment must be scheduled throughout the
measurement program at approcrizte intervals to assure &t least 93 percent
data retrieval for eoch veriziic mecsured at sites where contincous air
quality monitors are heiny orzcrated. At remote sites, data retrieval
for measured variadnles shoulz nst fall below 8C mercent. In acdition,
the joint fregquency for the recovery vl wind and stability dats should not
fall below 90 percent on an #nnual basis; missing data periods must not
show marked correlation with the various meteorolooical cycles.

Celibration of systems <hould be accomplished no less freauentiv
than once every 6 months. In ccrrosive or dusty areas, the irterva:
should be reduced to assure aiequate and valid data acquisition.

If satisfactory cai.dration of a measuring system can be provifed
cnly by tne manufacturer or in speciai laboratories, such as har*-t,nra‘
facilities, arrengements sncuid be made for such caiioraticns prior to
acquisition of tre equipment. A parts inventory should bLe maintained at
a readily accessidle 1oc3t10“ to minimize delays in restoring cperations
after system failuves.

An independent meteoraiccical audi® (by cther than one who consusts
thz routine calibration any oczeration of the network} should “e perfu=—ea
to provide an on-site calibrzticn of instrurents as well as 2n 2v2i.aticn
of {a} the neanrr instittat cn, (b) ipspaction, maintenance, end calibrasios
procedures, and 1557ing trerscf, {c) date reduction ,rOLelurﬁs victudirn
spot checking oV data, and (3. data logaing and tabuiation pro*e:uraf
The on-site visit {reguirinc as 1ittle as ) day in many cases) snouis be
made within 60 days after tte netwerk is *irst in fu'l operaticn, ani @
written audit/evaluation shculd be nrovided to the osner. This reczrt
should be retaired by the owner. Any problems should he corrected and duly
noted as to action taken in an addendum to tne avdit report. A re2vpfucid je
copy of the audit report and the addendum shouid be furnished with the
source construction permit arpplication.

Such independent wetenrclogical audit-evaluaticors should be perforred
about each 6 months. The last such inspection should be made no more than
30 days prior to the termiration of the measuremant program, aand wnile the
measurement operation is in rroagress.
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A summary of ths air quality Jata, the raw air quality data, and
the quality assurarce data discusssd in seetion 4. 1.6 must be submitted
to the permit grantirz suthoriis 27 tne time of submittal of the PSD
applicaticn. There :¢<ould be a prirr agreement between the source and
the permit granting z.thovity as IZ whether the raw data should be
submitted in additicn to a sumnary of the data. Some sopurces may aiso
desire to submit dats periodicali. %o the permit granting avthorivy for
review to identify anv problews iv the data as they occur., HNote that
this is not a requi-s~ent. Th2 3colicant and the permit granting authority
should have a prior 3:reement 3s 1T the format and procedure for the
data submission T-2 3ir ouality Jata should oreferably be sybmitted in
SAROAD format and i~ 2 machine rezzznle form. A printout o the contents
of the tepe or cards snould alse 2 included. All raw data not previcusiy
submitted (3. e., arr fuald ty daty cziinracion data, fiov rates, e;c.)‘~““'au
be retained “or 3 rears and subimiItzg upon reguest to the pormic Uranfwnq authorit,.

For continuous z=alyzers, az T=zast 80 percent of the irdividual
hourly values shou's ~e vreportel v the source in ary sarnlias period
For marual .ethods %P and poriioLilte po]]utaﬂus,, &0 rercent of the
individual 24-hour .:"ves shouic t2 reported in any sawpling reriod.
This capture rate i3 ~~portant tazzuse of *the snort duration of a PSD
monitoring prograw. In additiun, z-ere should not be a correiation

between missing d.t3 ceriods and »vzected highest concentraticons.
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Because of the Zifferent Jdat
analyses that micht 2 used to &

z requirements for different tvpes of
rixed *ormaL that ivrites to ail czia sets. However, a aceneralization

Luate various facilities, trere is no

Wi
can be made: 41} r27edrological czrameters wust be collatec in chronolcgical
grder and tabulotel zicerding to w~2 observaticon time, and be furnishec
to the permit yvr>norns authority ooon request. A1l metecrciozical :

-

variahbies that havs & SAROAD pari-eter code should be submitted in
SARQOAD foramat. AlY .-its shotid > in the $I system (Internaticnal
Syster of Units) {237, 41 input 23ta (in the format required by the
analytical procedurss seiected) .s=3 in, and all results of, the air
quality gnalya s Lt be furnisrcl to the permit granting authority upon

request.
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APPERDIX A

PROCEDURES TO DETERMINE [F MONITORING CATA WILL BE
REQUIRED FOR A PSD AFPLICATIIN



This appendix nss been irciuded in this suideline 1o aid both the
reviewing authorities and the \u‘c« 5pp!1c:nts in detcv"1n1ng if monitoring
data will or will rnow be »nguiveg urder PS2. The maiznr considerztions
1eac1ng to a monpite=:ig 0aa ﬁf:l;lcn nave heen simplitied for pressntation
in this appendix. 7his discussion represents the Fedaral requirements
and the mininum State prooram reyuiremerts. 1t is irzirtant to idantify
Llne reviewing authcrity, vactnaer it ne the local or Stite air pollution
control agency, or ihe Regional Ofrice of £72 for the ¥inal requ1rererts.
For a complete giscussion on the cemplex FID issues, the reader is
referred to the PSD regulations and the preamale discussion [5].

~ ‘:?D hedabnl Yt A,_ﬁ“’ rpqmr;n ‘“."Nﬁﬁﬁ“'r)Fo

e PP PRy P - FARY

Figure A-i shuws a sirslified organizaticnal overview of the p - edures
to be followed in t-e oreparaticn of a PSZ cernit application. Ficure
A-1 shows that thes2 procedures are dividag into sevvn parts. This
divizion is only Tor jilustrative purposes within this aorendix and is
intended only to secarate the Lcﬁp1ex pProceiures 1rho ”st1nct subrarts.
Within the Part 1-Scurce Apolicability De:eﬂF*natior 2oth candidate nev

and rodified major ssurces are reviewed to sez if PST »review will asply.
Tha rFart Z-Poliutant HDH]TCEC‘iiLJ HetevT:na:*on shows “hose pollutante
emitied from subliect sources tnat may or —2¥ rot be evs-nted from further
analssis. The Part 3-EACT Ana‘\sic is 1o ews“ e the zcziication of best
dvailcble control techrgicg- (33CTY on s clect pollutaris. Alr quality
analysis covered in 2art 4 irciuces both —ccetiing arg —2nitoring data

~

ne Part £-Scurce lImract

considerations for certain 3AC N
o evissior

Anaiysis is to ceronstrate tndy the pyropcse I alL1G NOT €205
cr centribute tu a viglation ¢f =ny RAAGS e 5D dncre- a*t. The Par’. &~
Additional Impact ~Araiyvsis 15 %0 ensure tr2t tre proircsed em1ss1o"5
increases would not 3mpair oicd ] soYis and vegetation.
Finally, Part 7 represents the covplete ?S? aznlicatizn wnich transfers

to the permit granting authority the resu
the first six parts. forrmaily, the sourc

]
P f all i»2 apalysis from
e i
information includirg the BACT and air qua:
g

icant will supply all the
» analysss to make the
necessary determinations. ELaca of these n partf i uwcmsed elcw
in suosions 2.1-5.7. Sresion & ocontains
the first four parts that pertain to the cacision whe*ﬁ:r mo“1tor3ng
data will or will not be reguired.

© rd - - 1 . - 5 - Pl -3 ~ o~ g
S0 Farr ] - Soumes lrnlfacl o etormvitiin

The first step in the 30 program is %o determine if a oroposed new
or modified source is subject to the PSD rezliations. The first test
for £SD applicability is that the oroposed comstructicn must involve a
major stationary source. Tnus, the canofu;‘c construction must eitner
be 3 prorosed new maior siitiocrary source or involve the modification of
an existing major statiorary source. The cr::eria in Jetermining whether

A1



Part 1 - Scurce Applicability Determination

!
!‘E'!'
v

Part 2 - Pollutant Applicability Determination

J,;

rPaﬂ 3 - BACT Analysis

xl

Part 4 - Ambient Air Quality Analysis

|

¥

Part 5 - Source Impact ﬁm&%ygéﬂ

v
Part 6 - Additional Impact Analysis

Y
Part 7 - Complete PSD Agspiication

Figure A-1. Simplified procedures for the preparation of a PSD permit application.
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the affected sources it
a2 new major siationarv |

sLf9ciertiv Yarge (in terms eof emissions, 4o be
of its potent1a1 to enit
“y
¥

t rates exceeding certain trreshold valies.

P2 capebitity of maximum design capacity to emit a
pollutant after the erpliicetinn o7 all required e.r pillution ccnsrol
equipment, taking 140 zcceunt a31 fedorally enforcencie require—ents
restricting the type or 2a-ount of scurce operation. A major moﬂz::cation
is generally a physical change in or 2 change in the method of oreration
of 2 major stationarv <ource which wouid result in a s1nn1f1can* rot
emissions increase tor a~y vegulated sollutant. (There are severai
changes that arz exemptes from being considered a major modification.)
Also, the proposed scurco or modification must locate in a PSD arez--an
area designated as "attainment’ or “"unclassifiable.” 1ii *“ progcsed
source or modification would meet certain tests and commence constriction
in a continuous fashion at the proposed site within a reasonable ire, a
PSD permit under the Aucust 7, 1980 regulations wouid not be necesrarwy.
Lastly, there are specific new sources and modifications that are sxempted
from PSC review. A1l of *th= above considerations are e«plained in more
detail in scotion 2 of this appendix.

Potential to emit i

If it is determinad tnzt a new source or modification is sus’ect to
the PSD regulaticns, then arne must proceed to the Part 2-Pollutarn:
Acplicability Determinetion in ordor to Tearn how the Loilutant-sczcitic
requirements of PSD way app’v.

Zorart D o= Frliluran corlioarl it ToTemngtlon

If a source applirzant

s determ ned Lhat a proypzced new scurie or
madification would be s T

ha

oleck to the PSD requirementc. then the z--licant
wust assess whether th: zsiiutants thc project would emit are sur_=-t to
FSD. If a rew rajor staticrary source emits pollutaris for whicn <-e
area it locates in is desizeated nonattainmeat, then -2 source it

ererpt from FSD review for those pollutants. These scyrces must,
however, meet the acp.icscie requirements of new source review (..7) for
each nonattainmant yui]dt t. If a major constructicn crornsed <o
<D

o
<
B
¢
o

FPSD area involves only « es for nonattainment pollutants, ther <o
source is not subject to . nese spurces must meet the appro.-~Tz
nonattainmen: KSR uncer the SIP for the po']utaﬂt {rce the ques:ticn of
KNSR Jurisdiction is “escived, then the PSD review applies to sicri“icant
eissions increases 2f recuiated air pollutants.

i+ 4D O

e

Specific numerical cutoffs whicn define what emissions increczes
are "significant” are snsan in Table A-1. These emissions rates =ili be
used for pollutants to be emitted “rom a PSD source unless the nza
source or modification s to be located within 10 km of a Class I zrea
[11. For these situations, the propised source or modification muct be
prepared tc demonstrate trat it wouic¢ not have a cignificant irpact with
respect to a Class [ area. 4 Class [ significant impact is defiraz as
one niicrogram per cubic water (Jg/m‘W or more for a 25-rour averacs.
Furtner details on how the significant emicsion rates in Table A—’ ware
gegived may be found in tha pre anb‘e Jiscussion of the P3D regulavicrs

5
If the emissions fro~ a new scurce will be significant, or if <ra

net emissions increase frcm o proposed modification will be signifi-ant,
tren one must proceed te the Part 3-BACT Aralysis for trese peliutz-ts.

A-3
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TABLE A-1. SIGRIVICANT EMISSIONS RATES

Pollutent % Emissions Rate (tons year)

. w
Carbon ronoxide 100
Nitrogen oxides 40
Sulfur dicxide 40
Total suspended particulates 25
Ozone {vclatile orcanric compounds) 40 i
Lead 9.6 3
Asbestos 0.007 3
Berylliuvm 0.0004
Meircury 0.1 ;
Vinyl chloride 1.0 !
Fluorices 3
Sulfuric acid mist 7 !
Total recuced sulfur {including “ZS) 10 f
Reduced sulfur (including HZS) 10
Hydrogen sulfide 10

A-4
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2.3 Part & -« RSCT Awiin-le

Ry major stationary socurce or pajor modification subject to FSD
must conduct an analiysis 10 ensurc appiication of ta-t available control
technolaay {BACT) for all applicable perlutants. Jueing each analys's,
which will be done on a case-by-case bisis, the reviewing authority will
evaluate the energy, environuental, econnmic, ard ctrer costs associated
with each alternative technology. The reviewing authority will then
specify an emissions liriiation for the source tnat reflects the maximum
degree of reduction achievibie with all these corcerns in mind for each
pollutant reculated under the Act. 1In no event can an emission limitation
be required which would e iess stringent than any applicable standard
of performance under 43 CFR Parts 60 and 61.

After the BACT determination, the source must then investicate the
need for ecch pollutznt subject to BACT (RACT pollutant) to alsc undergo
the remaining analyses for this pnliutant.

¢.4 Part & - Ambient A7y qualivy Anal.sis

Each application by & PSD source or modificatica must contain én
air quality analysis ‘or each BACT nollutant to de-onstrate that its new
Afl( .l’\

pollutart emissions wouig not violate either the arzlicable NAATS or the
appliceble PSD increment. This aralysis ensures that the existing air

yuality is better than <r~at required by naticral <*z-zards ard trat
baseline air gua’ity is not degredcd bevond the arziicable PSD increment.
Two narccw exerctions to this re4uircﬁ?nt are spscitied in the regulations
and involve carzain evis ~:nq sources wizh iow BACT =-issions ang scurces

of temporar: emissicns ~z2eting certain criteria.

In making the above Zeterminaticns, many PSD scurces must first
assess the existing a¥r 2u21ity for each anplicable zir po]’ut:rt that
it emits in the affectec trea. The recuirement to ~Initor e2disting
air cuality manv rot azriz <o {a) poiiutents foi wniza the aew
source or monificacicn wouid cause inpuects lass than th2 significant
monitoring concentraticns {Table A-2), or {b), situzticns where the
background ccrncentratics of the pollutant is below t=e significant
moenitorirg values. This exemotion shouid not be us=2 when travc is an
apparent threat to an asrlicable PSD increment or i3S based r=odeling
alone or when there is z *Jcstion of acverse impact on a Class I area.
When monitoring date are required, the zpplicant rust provide a~hient
moatioring date thar res—esent a1r quaiity levels in the year's ceriod
preceding *he PSD appiicz2tion. Where existing data are not judced
representetive or adegquate, then the apolicant muct ¢onduct its cwn
monitoring program. Typ:cally, monitering data are ssed by appiicants
to support ov extend thz assessment made with air c.ality disversion
modeling.

in addition to tre above discussicn, EPA in gereral intends to
Yimit the appiication ¢ air guaiity mod2ls to a dow~wind distance of SO
kijometars. Tnis ic beciuse dispersion carameters c:monly in use are
based on exveriments relatively close to sources, and exteading trese
parameters to long dowrwind distances recults in great umcertainty as to
accyracy 2f the model estimates at such distances. ZEPA does not intend
to angivee the impact 37 2 svurce beyond the point -"sre the concentrations
frem the scurce fall beicw certain leveis fgeneraily based on Class |

A-5



TABLE A-2. SIGNIF{CANT MCHITORING CCNCENTRATIONS
[ P S—— —— ;
Air Quality Concentration (:g/m’ ) ’

Pollutant and Averaging Time

Carbon monoxide
Nitrogen dioxide
Sulfur dioxide
Total suspended particulates
0zone .

Lead

Asbestos
Beryllium
rercury

Vinyi chioride
Fluorices

Sulfuric acid mist

tydrogen sulfide

Total reduzed sulfur (including i4,S)

Reduced sulfur (ircluding H?S)

i

57% {8-hour)
14 (24-hour)
13 {24-hour)
16 {24-hour)

5.

{24-hour)
0.000%  (24-hour)
0.25 {24-hour}
15  (24-hour)

0.25 (24-hour)

0.7 (1-hour)

o specific air quality concentration for ozene is prescribed.

are ¢granted when a source's VOC emissions are <100 tons/year.

Pro acceptable monitoring technigues available at this time. Therefore,

menitoring is not required until acceptable techniques are available.

“Ho acceprable monitoring technigues available a*t this time.

However,

tecnniyues are expected to be available shortly.

A-t
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lo A-2. HZoaver, since tne 1977 Clean Air Act
al concern for Class I areas, any reasonzbiy

se areas - .t be considered irrespective of the
above cxu.“icant values.”

increments) shown in 7ot
fmendments provide specs
expacted inpacts for tre
50 km iimitation on the
2.5 .I‘Gl"f, Lo ("“U"C‘:" .‘.-: -

PR

A - .
—_— e e A S

Tne proposed source or modification must deronstrate that significant
net emissions increases {inclusing s2condary emissions and fugitive
emission>}, would not cause or contribute to air paliution in the siclation
of any HAAQS or any apolicable maxi~umn aliowable increase over ihe
baseiine concentraticr in any area.

2.6

2 r .
art £ - Additiovizl Impaer Jeorle

4

o~
STS

An applicant is a2lso required to analyze whether its proposed
emissions increases wouid ivpair visibility, or irpact on soils or
vegetation. Not only rust the arplicant lock at the dirert effect of
source emissiors on ticce resources, but it also must consider the
impacts from general zcmercizl, residential, incustrial and other
growtn associatec witn the proposed source or podification.

« 7y -y 2 - - . Il - .
‘ Domgre , e T i DO VT e e
E.7 Panr 7~ Filo C ste PEIC Teniton

ATter complieticon of the preceeZing analyses, the source may submit
a PSD application to *-e permit cranzing author:‘w Ine appiicatior,
after teing judgea f""f\et@ ant texr" rev1eveu for proper cetermination
1

i o
of apnlicebisity, 5407, and air quitity impacts, rust undergo adecuate
public rarticipation. The regulaticrs solicit and encourage particiration
by the gereral pubiic, iadustr), ans other afiected persons impacted by
the proraced uazor 5ta*‘fnary scur.e or major rwgification. Specific
rublic '"’XC& recuire-ents, incliucirs a vublic covent pericd anc the
opportulity for a pudlic fearinag - ust Le met befcre the PST revicw

agency takes final action on a FSS awvniication. The public nocice must
indicate wnether the reviewin ﬂu:':"ity has pre;osed approval, denial,

or conditional approwal of the prorcsed major scurce or major modification.
Consideration is givan tc 211 co~an%s receives provided they are relevant
to the scope of the review.

The source shall a2lso submit 211 informatior necessary to perform
any analysis in Parts 1-6 atove or rzhke any deterninations reguired in
Parts 1-6. Such infer—ation <hall irclude {a) a descripticn of the
nature, location, design capacitv, ard typical ocrerating schedule of tre

*It should b2 noted *hat there are three separate and distinct sets of
values whicn are consicered "sicnificant” within the PSD program:

{a} sigrificant s=missions rates;
(b} Signiticent ~anitoring corcentrations; and
(c (i

Significant a~bient impacrte (inciuding the specific significant
Class I arez impacts).

As point:d out, each se¢t of values Fis a different applicativn, and
therefore, this guideline has been worded to clarify the appropriate
values to be used while assessing tre need lo co?‘ect monitoring data.

7



TABLE A-3. SIGNIFICANT AMBIEMT AIR QUALITY IMPACTS

AVERAGING TIME
Pollutant Annual 24~Houvr 8-Hour 3-hour Hour
- _-1,....
s0, 1 ug/m? 5 pg/m’ - 25 wa/m3 --
TSP 1 ug/m3 5 uo/m? -- -- --
NO2 1 pg/m’ -~ -- -- -
c0 -- -~ 0.5 pg/m’ -- 2 rg/n’
1

NOTE: This table cees not apply to Class I arecs. A significant impact
for Class I areas is 1 ug/m- on a 24-hour basis for TSP and SOZ.

A-8
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proposed source or modif<zation, including specifications and drawings
showing it< design and plant Taycut, {(b) a dutailed schecdule for construction
of the proposed source or modification, end (¢) a detailed description

as to what system of continuous emssion reduction is v.anned for the
proposed source ¢r modification, emission estimates, ard any other
information necessary to determin.- that best availabie control technology
would be applied. The proros=d scurce or modi icatinon shall alsc proviae
information on (a) the air quality irpact of e proposed source or
modification, including reieoroivgical and topographical data necessary
to estimate such impact, and (b) thz air quality impacts, and the nature
and extent of any or 211 ceneral cc-mercial, residential, industrial,

and other growth which has occurred since august 7, 1977 in any crea the
proposed source or medification wouid affect.

S. CECISIONS FOs MTNITORING DETA REQUIREMENTS

Figure A-1 and tte discussion that followed in scetion 2 provided
an overview of the various activitiss relating tc a PSD permit application.
This section will go into more detari on those activities that need to

be consiuered in deciding if 4ir guality monitoring data will be required.

It should be noted that the procedures described in this appendix
Jo not include any ceteils cn how ¢'e modeling analyses are to be conductes
buc only “ndicate at what points ‘izxos) the results of such analyses
are necessary. Also, whiic these procedures jead to a deterrdnation of
when air guality monitering is lirelvy to be required, they do not lead
to a decssion as to when neteorolc-ical monitoring is necessary {for
model input). Guidance on the regu:rements and procadures for conducting
modeling analyses is cuntzined in riference 34. CS.ction & OF this
guideline describes jgereral meteorui¢gical monitoring requirerents, and
reference 50 also provides further 5urdance on this subject.

Figures A-2 and A-3 chow various siegs that must be made for a
proocsed PSD source ¢r rodificeticen in order to assess how the ronitoring
data requirement might apply. The cecisions in these flow diagrams must
be applied serarately for each reysiated pollutant that would be emitied
from a proposed source or mod:ficatian. Boxes 1-14 apply to Figure A-2
and boxes 15-29 apply to Figure A-3
Boz 1. Is proposed Gource a majzi ctationavy covrce or maior rndification

loccting in a1 Ust urea?

A major stationar, source is dsfined as anv one of 28 source categories
(Table A-4) which emits, or has the cotential to emit, 100 tons per year
or more of any nollutant regulated urder the Act. In additicn, the
definition irncludes any other static-ary source which enits, or has the
potential to emit, 25C tons per yea - or more of any regulated poliutant.
Finally. major stationary source .53 means any physical change occurring

A-9
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at a ctationary souvce {which price to the change is not wajor) if the
change by itself wou'd beo maJOt. “~at is, the change iiself¥ would
result in an equiviient staticnars source which would emit 100 tons per
year or nore for am ;oitutant -~{J33t8d under the Act fer any one of
the 28 source cateccries {Table A-4}, or 250 tons per year for any other
stationary source. 772 pollutonzs requiated under the Azt were shown in
Part 2-Pollutant Aypticability Dateerination.

A stationary sz.rce general’, includes all pullutant-emitting
activities which beicemo to the sa-a industrial grouping, are located on
conticucus or adjacsns propertivs, 2nd are under common conirol. Pollutant
activities which te'cng to the sa = major group as cefired in a standard
industrial classification scheme ccveloped by the Office cf Management
and Budget are considered part of tne same industrial grouping.

The rest of the FSD size appiicability for proposed new stationary
sources is simply t™3t the candiczza source wculd be a najor stationary
source in terms of its potentxal <> emit. The applicability rules for
determining whether & major modification would occur are rore coaplex.

A “rajor modification” is ge-2rally a physical change inor a
change in tne methoz ¢f operation & a major stationavy scurce which
would result in a sig-ificant net =—issions increase in the emissions ¢f
any reculated poli.zz-z. In dele~ining if a proposed 1ncrease would
cause a significant =2t increase -2 occur, several detaiicd calculaticors
must te performed. “r1-st, the scu~s owner musl quantify ine amount cof
the prerosed emisstows increase.  ~ois amount will generai'y be the
potential to emit 27 tre new or -:cified unit. Second, tue caner must
docuren; and quantiit, all emissic-~s increases and decrczses that have
occurred or will occu- contempora-scusly (generally witnin the past 2
years, and have net -cen evaluxte: zs part of a PSD review. 7The valus
of each contemporars:.s decreass 2-3 increase is generally cdetermined b
subtracting the 0l T:ovel of actizl 2missions from the new or revised
one. Third, the provosed emissicors increase and the unrevicwed conte—roraneovs
changes ruust then e totalled.  ©i-atly, 1f there is 3 resultant net
emissicns increase <~z:t is larger <-an values specified in Tabple A-1,
the modification is rajor and suz)ect to PSD review.

s Trom the definition of rajor modification.
gzn ce, repaxr and reola\:" nts (b)) use

tzvial by revision cof ar order under

¢ Supply ard Envirorvental Coordinaczion
Action of 1974 {or z~, supersedi-2 legisiation); (c) use of an alterrative
fuel by reason of 2v arder or ruy: under secticn 125 of the Clean Air

Act; {d) use of an z7zernative t.c. at a steam generatini unit to the

extent it is genmeratza from munis cal sclid waste; (e} qse 27 an alter-3tive
fuel or raw materi2’ ~hich the si.~vce was capable of agce—rcdating; ve~ore
January 6, 1975 or w-ich the so.r 2o is approved to use uncer any per—iz issued
under <2 CFR 52.27. == under rec. a%ions appraved pursuint o 40 CFR 1.25;

Certain changes are exempte

These irclude: {a) voitine maint

of an zlternative .2 or raw na

sections 2(a; and (! of the Enev
X

b
o
e

2
«
1

INRIVIRIN} 1h

1

oty .

-

=Ty
and {<. an increase e the hours -7 operaticr, or the "zkdu:t'on rate.  he
last twd exemptions. o) and (f . zen be used only if tne corresponeng
change is not prori>ited by cerizin permit conditions estadiished arviee

January &, 1975.

>
t

—

ro
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TABLE ~-4. M JOR STATIONARY SCL-IZS

W 00 ~N O O AW N

25.

26.
27.
28.

Fossil fuel-fivred si-am eleciric plants of more than 257,000,200
British thermal .niis per hoir heat input

Coal cieaning pianis {with thermal drvers)
Kraft pulp mills

Portland cement plznts

Primary zinc smeltsrs

Iron and steel milil plants

Primary aluminum c¢re reduction plarnts
Primary copper smelters

bunicipal incinerators capable of charging more than 253 2:7s of
refuse per day

. Hydrofluoric acid plants
11.
12.
13.
14,
15.
6.
17.
18.
19.
20.
21.
22.
23.
24.

Sulfuric acid plants

Nitric acid plants

Petroleum refineries

Lime plants

Phosphate rock processing plants

Coke oven batteries

Sulfur recovery piants

Carben black plants {furnace process)

Primary lead smelters

Fuel ccnversion plarnts

Sintering plants

Secondary metal production plants

Chemical process plants

Fossil-fuel boilers {or combinations thereof} *:taling oF ro-e than

250,000,000 Britith thermal units per hour nezt imput

Petroleum storage and transfer units with a totz) storacs C[zTagity
exceeding 300,000 rarrels

Taconite ore processinz plants

Gluss fiber processin: piants

Charceal producticn plancs

£-13
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If tne size of a prope

3*3 . rce or modification thus qualifies as
major, its pruspect.ve locati 2

zxft\nq Tocation must also qualify
as a PSD area, in ovder for <low to apply. A PSD area is one
formally designated oy the s 5 "attaiowent” or “unciassifiable” for
any pustluant for which a noti ¢~hient air quality standard exists.
This geographic apriicability tzs+ g=nerally does not take into account
what new pollutant emissiang ci.ao:r ihe construction to be major. It
looks simply at whather Lhe sourze 1s major for any pollutant ond will

be located in a PS: area
source emits ouly nonattair
apply.

If a proposcd scurce o= mod¥<%zztion would be subject to PSD review
based on size, lccation, ang tolistants emitted, it still may escape the
PSD review requirements uncey cerizin grandfather provisions under 40
CFR 52.21{(i}. <or example, 3 cr~r~sed source or rodification that was
not subject to the 1978 PSD ruiss znd had received all recessary Federal,
State and Tccel air permits cevore lugust 7, 1980, would not be subject
to the 1980 regulations. {Sze *==z 7SD regulations for octher exemptions.)

nu(

Finally, the PSD recuiciic-s zontain some specific exemptions for

some forms of source conxtru::::n. The recuire~ents of the PSD requlaticns
do not apriy to any major sTztimz s/ source Or ~ajor modi‘ication that

is (a) a nonprofit realth or so.z:zz%onal institution {oniy if such
exempticn is reguested by *re .z.s-~ar), ov (b} 3z portabl~ source which

has already receiven a PSD ve~ 7 3-4 propeses relocaticn, or the source
or medification would be a —=27 tzzionary saurce or ma’or modification

~

- ™ < ; N

onl: if fugitive errssions, 72 <~ =xten’ quantifiable, are congidered
in .alculating the peotential (¢ 2-7t of the staticravy scurce or mod.fication
and the source does not beicr: 2 27y of the catejories listed in Table
A-4.
Box 2. No PS2 rermit meedl i

If the source has met t=s zzt-odriate deaclines for construction;
and is not a rajer staticnary wz.=ce, a najor rodificatior, is not
Tocated in a PSD area, or s -»o: s.ziect to the specific exemptions
mentioned above, the PSD proczra= is mof applicable, and therefore, no

PSD permil is needed.

4 - -

o - vapes A " o~y - Lo Ty
C»oan arca whian 18 desizmated norattolveond

Box 3. e ccnsir.ction urorls

-~ T PR )
I.‘ \’ ’)'( ]-&LLI.-" s ‘..q..qunn.'-

If the project is a major szaticnary source or a majer modification.
the prospective location must 2732 Zualify as & PSD area in order for
the PSD review to apply. A ° z is defined as an area formally
designatc- by the State as -2nt” or “unclzssifiable’ for any
po]]ut»n for which 2 MAAGS evists.  An aree not classified as either
"attainment” or ‘unclassifizx’e willa be classified as “nonattainunent”.

If the prooosed constructiorn s 7r 2 nonattainrent area for any pollutant,
proceed to rox < for tnat poit.zi-z; for all other regulated poliutants,
proceec to zoxr &
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fox 4. N Turther FRD vaalnais Dev o tino rollucaus.

gource or rEily ““dlf"":ZT 2111
s mzen gesignatad ey "norziizvorent

if tre proposed raier stat1<zn
emit pollutants frow ar 2vea that res

then the zroposed seurce or fod1,1na"rﬁ is exenpt fron furthes <33
review for only those ciiiutants. bowesar, the proyosad souris T
rodification must meet <52 applica creconstruction reg LT
each ronattainment poituzant. {See 47 IFR 51.18 and 33 CFR 22011

The pollutant anpticzlility deter—ination would be contir,z: for
all other regulated podiatonts {excest nonattainment pallutants anitted
by a precposed major stationary sou irce or major madification b: :“*'eedxng
to Eox 5.

- - e e . . - .
Foxr & T2 "ovoscd Qoiaree op modilYonTiin within (0 - of o Tloie !

The P3O regulaticns [40 CFR 51.24{53(23)(i1i) arnd 20 CFR 2.
(111)] regiire that a proposed scurce or rodificaticn, «5ich 27z73
construct w~ithin 10 k» of a Class I arez “Uf* demonstrate that -7
would not i-cact the arez, (less than 1 ~g/m®) even F the procoszs
emissions are below tre zzplicable significart enissigrs rates “-3-=ed in
Table A-1. If the prososed source or —~cdification s within 12 «~ of a
Class 1 area, proceec o -~z J; if rot, proceed to l.-x &

o O, Cloee T aree oosroon: ?’7 pre -';3‘:'.

If tFe proposed socdrce or modificztion is within 12 km of = [Tess I
area, then ine screening rrocedures described in reference 50 —3: Ce
used to estirate the i-cact on the Class 1 area. This saveenity --pcedurse
is based ¢n a simple b,z conservative -cZel for estimic’=g eecm I-centration
due to the enissions fro>~ the proposed source or rmeaificzticn.

[Va)

iy

ox 7. Morz refined ~oiol {eptionall.

A procosed source or modification ~ay chcose not 10 accen:
the concentration esti=—aiss derived frco™ the screening ovocedir:

£, and may elect to use 2 rore refined model which would more zzzi.ately
reflect the impact on tr2 Class I area <rom the propased sourcs o=
modificaticn. it should -e emphasized thzt in ordgr o zoarfor— = -:=Fineg
modeling analysis, it v be necessary to collect 1 year of on-3- 72
meteorclocical data for 1‘9 model input if an adequate 3ount ¢ -soresentative
data are r3t already available. The appiication of any model N

this analysis must bq TCrsis tent with referance 34 35 d USSE

section £.°. The apni;
EPA in orasr to avoid a

i:czzion of any cdifferent mo
r« delays in the orocessir

e
-l
-
~

Applicants s-culd consulz with the reviesing authorits oefore ~-.=z:ting
considerati= resources I~ the use of t-2 uwff¢rent mrIRvR. Thevzioeal

the decumenzztion and s:e ific descrintion of the meied should o3 rrovided
to the revizaing authoriz: tefore the resuits are suo—itrad.

The ccroantration =sti-ates from {72 screenng Urice
model, are s.isequentiiy Vsea in the Part <-Ambient A

ard Part 5-Iource Impacet alysis.



Box . Will tre prroveoged sowrce op modiftecsion drpact on 1 Class I
area?

If a proposed source or —odificatics is within 10 km of a Class !
area, the procosed source or wadification must bDe prepared to demonstrate
for eacn regulated pollutant it weuld emit that there wouid be no sicnificant
impact on the Cliass I area. Signivicant impact is defined in the PSD
regulations {40 CFR 51.24(bX{23){11i) and 40 CFR 52.271(b)}!23)(iii)] as 1
microgram per cubic meter { g/m )} or more, 24-hour average.

Box #. Are nev s=issiuvie or mor oniostons Tvorease of i regulated

If the prcrosed source or rodification is not within i0 km of a
Class I area, or if the proposed source is within 10 km or a Class I
airea and has nc significant irpact on the (lass ] area, than the emissions
for each rollutant from the pronosed source of modificaticn are compared
to the significzant emissions rates in Table A-1.

S egiat
SN T3 PO

Zex IS5, do Justier» amalyst
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If the enissiens from the prepossd suurce or modifica®ion are n2*
significant as cefined in Taxle A-1, no further analysis is required <or
that poilutant. GSowever, a similar review wust be perfor—ad for all
otrer regulitea poilutants by rroceeding te * o~ & for the rext pollulant.

Srx 12,0 Is prorvecd conctresrow a relocaricn o) a porcilTe faelllt
WELE rrvrlone permitl
This question is actualiy an appiicability gquestion that is normaily

<
censidered under the Part 1-Scurge uop;1cab\§1ty Determinazion. However,
there are certzin other guesticns (see rPoxca 5, & md § of Figurc A-23)
which are norraliv asked under collutant applicability ¢~3% are alsce
gerrane to parmitiing a portapie facility relccatien. Thus, the reascon
for including :.» i in Part Z.

The source rust be a porhah}e fac11 ty which has New\:ously received
a pernit under the PSD regulatiors, the cwne~ proposes to relocate -2
facility, and enissions at the new location «~ould be tempirary (not
exceedirg its alicwable emissions). If the Tacility meets these reguirerents,
then proceed to -~ > 18; 1f not, rroce2d Lo Fox 4.

Bex Iz, Are tiore '***ervf“, Teraots onoa CTwes I area, or areas o7 t.ouwm
7/7‘(,“’ SNT OLO ./(ALLL,
The em1<sicns from che portable source should not exceed its
allcwable emissions, ard tha erissions Tron tre teaporars scurce shou
irpact no Class 1 area and no arsa where an \,px1cab e 1“‘“ement is
knowen to be viciazed. 1If t“vz are potentisllv adverse i—nacts on &
Ciass I area, or sicnificant T23Cis On aress o7 known 1&.;enent viataticn,
proceed to rox C9; if wot, procoed to lox I
Fox 18, No FET ot pecidiv

If there ave no potentiz? impaces on a (lass | area, or areas o7
known increment viglaticn, n2 ©3J permit is regquired.

A-16
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Box 14. aApply BACT.

“Best available control tecinalogy” means an enissions limitation
(including a visible emission stengard) based on the meximum degree of
reduction for each pollutaat subject tn regulation under the Act which
would be emitted from anmy preposcd major stationary source or major
modification wnich the Adatuistraior, on a case-by-case basis, takir
into account «nergy, envirconmental, and sconomic impacts and other
costs, determines is achievible Yor such <ource or modification through
application of production prccesses or available methods, systems, and
techniques, inciuding Tusl cieaning or ircatmert ar innovative fuel
combustion techniques tor control of cuch poitutant. In no event shall
application of best available control techneicgy result in emissions of
any pollutant which would exceed the emissions allowed by any applicable
star *ard under <0 CFR Parts 60 and 61. If the Administrator determiires
that technolegical or economic limitations on the application of measurement
methodology to a particular emissions unit would make the imposition of
an emissions standard infeasible, a decign, equipment, work practice,
operational standard, or combination thereof, may be prescribed instead
to satisfy the raquirement for the application of best available control
technology. Such stindard shall, to the degree possible, set forth the
emissions reduction achievable by implementation of such design, ecuipment,
work piactice or operation, and shall provide for compliance by reens
which achieve equivalent results.

Box 15. Are the zllowabic emicsiong or the rol acmigsions inereace
tomporary, impasting wo Clasc I arec, or impaciing no area
wrere the PSP {nerement Lo violateal

Temporary emissions are defined as emissions from a temporary
source that would be less than 2 years in duration, unless the Acdministrator
determines that a longer time period wouid be appropriate. 1f ail of
the conditions abcve are not met, proceed to i-x 16; if they are met,
proceed to Part 7-Complete PSD Application.

Box 16. Wili the proposel source or modifica:ion omit VOOT

IT the propoced source or moaification will emit VOC, proceed to
hoz 17, if not, nroceed to Fox Z0. 1s0 proceed 1o hoxr 20 if the
pollutants are TSP, 0,5, Ca, NOZ, or b,
Boxr 17. Are VOC emissicns <Table - -37

If the VOC emissions rates from the proposed source or modification

are less thar the value in Table A-2 (100 tons/year), proceed to oz 18;
if not, proceed to box if.

, R .,
2ox 18, Is there an arrarcni threat to the NAleS, or is there a potential
- el s ~y~ N o
adrerse impact on o Ceass | area?

1f the projected ai~ nuality after construction is equal to or
greater than 90 percent of the NAAQS, a threat to the NAAQS wculd generally
exist. Potential adverse impzcts on a Class I area must be deterrinad on



"y the perm‘t granting authcrity. Therefcre, if
?reau to the NAAQS, or if there are potentlal
lass I area, then proceed to box 15; if not,

a case—by—ca et
there is an apczre
adverse impacis 1
proceed t¢ o= I..

ource molf Mleation perform postazprovai rominosiag

Box 12.
. ongtrus+ion monitoring cata?

The PSD re~s?i:::ns {40 CFR 51.24(m)}{1)(v) and 40 CFR 52.21{m)(1!
(vi}] give speciz’ zznsideratious 'egard1ng ozone monitoring data to rew
or medified sourc2z 17 volatile organic compounas which have satisified
all conditions ¢~ <l ZFR 51, Appendix A, section IV. This section
generally requirss i“‘ected sources to meet lcwest achizvable enissicr
rate limitations. s=c.re emissions offsets which provide an overall rel
air quality 1"2::F-w&1t, and ensure all other major sources in the same
State are in cc~oi-zwce with the applicable SIP. If a proposed source
or modificationr ~as 2t all of tne above conditions f~~ YUC, then the
proposed source I+~ muzification —ay provide postapproval menitering cztz
for ozone in iis. I rroviding preconstruclion data. PFPostapproval

monitoring data z2+z z:ta collecced after the date of arpproval cof the FEC
application. =Issw=-, in no case should the postapproval weritoring ce
started later t-a~ . sears after the start-up of the new scurce or
modificetior.

Tf the prorosxr source or wodification #i'l provide peitaoproval
manioring, prioczl 13 the Part 5-Source Impact Analysis; if not,
proceed tc z-xr .0 “I7 the remaincer of the ambient air quaiity smalysis.
Bex £3. Estim:ze ~irting alr sneility.

The prcpgss: co.rce or modification must perform an initial arai.sis
to estimate the ¢ '='*ng air quality concentrations. “he screening
procedures desc~oxo in reference 50 may be used. The screering Lressiomes
are based on 77271 ~ode’s for estimating air quality due to the eizi-ins

frem existing a2 zroroved but not yet built sources. A propbgsed scomiz
or medificatics —:a cnoose not to accept or use the concentration esiirales
derived fro~ t»: sI-zening procedure above, and may elect to use a rirs
refined model »~ .~ would more adequately veflect the impact from ex-sting
sources. 1t ¢-:. 2 De emphasized that in order to perfcrm a2 refinea
modeling anai, s s. "1 is generaily necessary to collect 1 year of cn-

cite meteoroicsics  sata for the model input. The ajplicstion of an.

modet used in T-°3 znalvsis must be consistent with referance 34 as
discussed in & >~ -- Z.1. Thz application of any model stculd pe agzrzwad
by the permit ~-z7vIvng authority to avoid any future delays in the
processing ¢f ~& zz~nit appls ication. There.ore, the dgchcrtation o=

the specific dzso~-:ztion of the rodel should be provided to the permit
granting aui~c-:7» zefore the results are submitted.

Tre co~ze~<~z_"zn estimates from the screerning procedure or tre
ontional redt -z roiet will be used in the remaining portions of U




Box 21. FEsiimate air ;hxiity impzets of propoced eonstructisn.

The proposed source or modificaticn must estimate ts air quality
impacts to demonstrate tr:t its new p2liutant emissions would not violate
either the aoplicable '~'(5 or the opplicable PSD increment. The proposed
source or modification i~ust use the scresning procedures or more refined
modei, consider "goad ernjinvering practire” for stack height, and consider
the TSP and SO, increrenr exclusicn for Class II areas under 50 tons per
year exemption. These factars are discuzced in more detail below.

(a) Screening procacure or more refined model.

If the proposed source or madification used the screening
procedure cor more refined model in 7-x § cr 7 previously to estirmate the
impact, then those resuits may be used in this impact analysis. If the
screening prccedure or rore refined mocel was not previously determined,
then the screening procedures described in reference 50 may be used.

This screening procedure is based on a simple model for estimating each
concentration due tn the emissions from the proposed source cr modification.
A proposed source or modification may choose not to accept or use the
concentration estimates derived frecm the screening procedure abiove, and
may elect tc use a more refined model which would rmore adequately reflect
the impact from the propesed source or modi€icaticn. [t should be
emphasized that in order to perfora a refined modeling analysis, it is
generally necessary to collect 1 year of on-site reteorological data for
the model input. The arplicaticn o. any model used in this analysis

must be consistent with reference 34 as discussed in scetion £.1. The
application of any moda! snould be ’Dproved by tne permit granting
avthority to avoid any future delavs in tie processing of the permit
application. Therefore, tne docurentation and specific description of
the modei shouild be proviced to the permit granting autnority before the
resyits are submitted.

ion estimates fron the screening procedure or
2} will be used in the remaining portions of -the
ysis.

The concentra
the optionial refined mos
ambient air quality anal

o
e

(b) "Good engineerirg practice” {(GEP) for stack height.

The 1978 PSD regulations [1]} provide for requiring GEP in the
impact analysis for stack heights. Tre degree of emission limitations
required for the control oo any air poliutant would not be affected by
stack heights (in existerce after December 31, 1370) as exceeds good
engineering practice, o= any other dispersien techniques implemented
after then.

(¢c) Consider 50 torns per year exermption.

The PSD requizticns [40 CFR 51, 28(i)(7) and 40 CFR 52.21(3){7)]
as they appiy to a major rmodification exempt TSP and SO, fro~ the Class
11 increment consumption review 1f all of the fo)]owing‘cond’t‘ons are
met: (1) the net incressa of all poilitans*s regulated under the Azt
after appTicaLion of BACY «ould be less thin 50 tecns/year, (2} no nollutant
would be causing or contriruting tc a vieiation ¢f tne standards (NAAQS),
and {3} source must have teen in existence on March i, 1978.

Fa ]
A-12



The resuvlts of the impact aralysis as described in this box will be
used for subsequent portions of the ambient air quality amalysis.

Box 5. Is the cxisting air gwilivy <Tahic 4-27

The proposed source or medification muct determine the existing air
quality concentration in the area of impect of the proposed source cr
modification before constructicn for each applicable pollutant. Moceling
by itsz1f or in conjunction wirn monitoring data would be used fcr this
determination. Application of trese models must be consistent with
reference 34.

If the proposed source or moedification is remote and not affscted
by other readily identified man-made sources, two optiors for deterﬂ.nxng
existing air quality concentrations from existing data are availabie.
The firet option is to use air quality data coliected in the vicinity of
the procosed source or modification, the second option is to use averacge
measured concentrations from a "regional" site to establish a backgcround
conceriration. Additional guidance on determining the backjyround air
quality concentrations may be found in reference 34. See also the
discussion or use of reprasentative air quality data ir ccozsion 2.2 of
this cuideline,

17 the exiscing air quality is less than the values in Table &-7,
process to bex 2. if not, proceed Lo Lo 23,

Box IZ. 4dre *he air quality lroicts <Talle A-%92

The projected impact of the proposed source or medification was
previzisly datermined by the screening procedure or reficea model estinates.
These ~cdeled concentration: arve compared to the significant monitoring
concertrations shown in Tablc A-Z2. 1f these modeled corzentraticns zre
lTess 2nin the values in Table A-Z, proceed to lox <3 if not, proces:s t

-
-

7 -
OOX e
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Box !

TN

Is there an apparcnt tireat to [SD ineremenis oo Ni4QS, or i
there u potential alversc impact on a Class I avea?

An appavent threat to a PSD incrament is consumpticn by the provised
source or medification of 90 percent or more of the rem2ining allowzble
incre~ent. An apparent threat to the MNAAQS is when tne projected air
quality after construction is equal to or greater than $2 percent ¢f the
NAAQS. Potential adverse impacts on a Class [ area must be determinzd
on a case-by-case basis by the permit granting authority

Therefore, . f there i5 an apparent threat to PSD increments or
NAAGS, or if theve is a pctential adverse impact on a Ciaz

ss I area.
proceasd to rox 205 if not, proceed to Zex 13,
Bez fi. Are propoecd emicslona o ooriteriaq poliutan: or U007
Tetermine if the o]lutant ic a criteria poilutant (TSP, S0,, If,

NO,, cr ?b) or VIC. If the poilutant is a criteria pollutant or™\CI.

préceed to fox 7; 1F not, proceed to fcx Ud.

A-20
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Box 28. Is there an arproved movitorir, techuique availulle?

Acceptable measuremznt metheds currantly exist for some noncriteria
pollutants, while other nethods are currently under review and have not
been designated as an acceptable measuravent method. Joetion 2.6 of
this gquidziine discussed the designat.cn of icceptable measurement
metinods for noncriteria pollutancs. If an acceptable measurement methad
does exist, proceed to 1o~ 29; if not, preceed to bLox 3.

Box £7. Preconstruction monitoring ézta required.

Preconstructicn air quality monitoring data are required for this
part of the ambient air quality analysis. The proposed source or mocification
has the option of using represertative air quality data or monitoring.
Considerations and constraints on the use of existing data were discussed
in seciion 2.4 of this guideline. It should be noted that a dispersion
model may be uced in verifyino the reprcsentativeness of the data. If a
proposed source or modification chooses to monitor instead of using
representative air quality data, then the specifics to be followed cn
network design, probe siting, guality assurance, number of monitors,
etc., were previously discussed 1n this guideline.

The moritoring data required in this oox will be used in Parts 5,
6 and 7 of the PSD permit application.

Box 23. Yo vreconsirizction ronitoring data roquired.

If there is no acproved monitoring technique for the noncriteria
pollutants, or if there i3 no apparent threat to PSD increments or
NAAQS, or if there is no potentially adverse impact on a (lass 1 area,
then gererally no preconstruction monitering data will be required.
However, proceed tc the Fart 5-Source Impact Analysis for remaining
analyses.

Box 28. Preccnstructicn monitoriig data may be reguired.

The permit granting authority must determire on a case-by-case
tasis if rmonitoring data will be required when there is an apparent
threat to PSD increments or NAAQS, or when there is a potential adverse
impact on a Class I area. Special atteation must be given to Class !
areas where the proposed source or modification would pose a threat to
the reraining allowzble incremnent. For those situations where the air
quality concentration before construction is near the concentrations
shown in Table A-2 and there are uncertainties associated with this air
quality cetermination then preconstruction air quality monitoring data
may be required. Scre situations whera norcriteria monitoring may be
required were discussed in secticn £.1.3 of this guideline.

Pegardless of the monitoring data decision, proceed con to the Part
5-Source Impact Analysis for remaining analyses.
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