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1.0INTRODUCTION

The Connecticut Department of Environmental Protec{iofDEP) Bureau of Air Managemeris
replacinghe1989C T DE P d o ¢ u mémbientémpaci AndlysisdGuideliag AIAG1989)with an
up-to-date guideline basemh recentadvancements in regulatory air quality modeling techniques. This
document supersedes tA¢AG1989, t he A St ati onary Sour (S5SH&) asc k F
revised April 1996,and the addendunto the SSSHG entt | ed fAScreening Proce
Nitrogen Oxideséo and Thiatewsdd Aleienteimpact Analysi? Guiddli®e9 0 .
(AIAG) has been writtenas a detailedsupplementto the modeling procedres contained irthe
Environmental ProtectioA g e n ¢ y ® $Guigdirte An AirQuality Models(GAQM), as incorporated

in Appendix W of 40 CFR Part JEPA, 2005) EPAG6s guideline addresse
issues such avodel selectioninput datarequirementsand technical consideratiotizat are appropriate

for assessing impacts from mobile sources, stationary sources, photochemical processesrangedong
transport. C T D E Buddance document focuses on modeling procedhag¢pertain toshortrange (i.e.,

<50 kilometers)stationary surce modeling. CTDEP will, from time to time update this guidance
document to reflecnysubstantive changés EPA or CTDEP preferred modeling techniqueReaders

should checle P A 6 sCTREPawebsitesto ensure that modeling analysesconducted in accordance

with the latest revisions tbieirmodeling guidelines. This document is availabt# the CTDEPwebsite

at: http://www.ct.gov/dep/cwp/view.asp?a=2@83=416998&depNav_GID=1619 Users of this
document are encouraged tocontact CTDEP staff before undertaking anyregulatory modeling
analysisin Connecticut

1.1 WEB- BASED MODELING GUIDANCE

In addition tothis documentin portable document formathe CTDEP website has been expanded to
include links to pre-processedneteorologicaldata criteria air pollutantdata basesandlinks to other
relevant CTDEP and EPAyuidance and support documents not explicitly contained her@ar
web-based interface has been createehhancesfficiency and consistency in regulatory modelinghe
public and regulatedommunity areencouraged to usaur webbased modeling guidanesmd data bases
at their convenience

Data basesurrentlyavailableonthe website are:

¢ latest modelinguidanceupdates

e | i nks (SORAH Wehsitesthat containgeneral modelinguidance, recommended models
and t heir u gsetevastdispgrsion chalag@processdrprograms

e most recent design vallackgroundconcentrations at all CTDEP operated monitoring locations
for all criteria pollutantsand

o latest five years ohvailable daily 24-hour) measured Pl levels at all CTDEP operated
monitoring locations


http://www.ct.gov/dep/cwp/view.asp?a=2684&Q=416998&depNav_GID=1619

1.2 SUMMARY/OVERVIEW

Section 22dl743a of theRegulations of Connecticut State Agencies (RC3équires the owner of
certain stationary sources of air pollution &pply for and obtaira permit prior to the constructipn
modificationand operation of the sourcePermit applicability is defined IRCSAsection 22dl74-3a(a).
RCSA #ction22a1743a(d)(3)(B) and (C) requisghe owner of any source for which an application for
an air permit has been submittetb demonstrate that the operation of the source will not cause or
contribute significantly to aviolation of any federal or state air quality standard or prevention of
significant deterioration (PSD) incremenRCSA ction22a174-3a(i)(2) requiresthis demonstration to
includeestimates of air quality impactisatfollow procedures approved by t'DEP Commissioner

This document escribes the currentapproved procedurdsr performingstationary sourcair quality
impactanalysesthe recommended procedures also conform E P A OGS mo d eohtainedyin g ui
Appendix W of 40 CFR Part 51

Many of the terms used in tl@@onnecticut air quality regulatior@nd in this documerdre terms of art,
including fallowable emissiong,fiactual emissions) fidispersion technique,and figood engineering
practice stack heighlit Section 2of this documentcontains a list of definitionshat are useful in
understandingome of theequirements and procedures described herein.

Section 3containsmodel applicability rulesncluding major and minor source emission threshold
requirements forPrevention ofSignificant Deterioration KSD and National Ambient Air Quality
Standard (NAAQS) modeling.

Section 4contains their quality criteria includingthe NAAQS, PSDincrementsand Sgnificant Impact
Levels (SILs)for all regulated pollutants.

Section 5contans Good Engineering Practice Stack Height (GEP) recommended anatysdsling
analyseshat include usesupplied input data to characterize the source of emissions, meteorology, and
receptor geometry and background air qualit$section 5 also containeecommendations on the
preparation and use of model input datad the interpretation of resultgia a three step process that
includes a screening assessmerttdding of the subject sour@one compliance demonstration with the
SILs, and if necessary defining the significant impacéarea (SIA) for cumulative multiple-source
modeling

Section 6 contains the mukburce refined modelingndinventory requirements for NAAQS and PSD
analyses.

Background air quality procedures and analyses for all aegglipollutants are provided in Section 7.

Multi-source modeling analyses, interpretation of results and compliance with the NAAQS and PSD
increments is presented in Section 8

A list of referenced literature is provided in Sectn



2.0DEFINITIONS

The definitions provided in this sectiosre intendedas a convenient reference to help interpret
requirements discussed in this documefrt.order to assist the reader, the definitions in this sentn
have beemmodified from the formal definitionsn RCSA ction 22al1741. Where differencesn
languageexist, the definitions found IRCSA section 224741 or in Title 40 of the Code of Federal
Regulations (CFRijake legal precedence.

2.1ACTUAL EMISSIONS

nAct ual emi ssi ons os fronsa sbunce including éugitivef emissinms sqgantiied by
permit order or by registration information, after application of air pollution control equipment, of a
particular air pollutant where the rate of emissions is calculated using:

e real or expected pduction rates, hours of operation, and types of materials processed stored or
combusted for the period specified; and

e information from the ACompi | at 48, publstied byithe Po
U.S. Environmental Protection Agency, redat source test data or other information deemed
more representative by the Commissioner.

The Commissioner shall determine the actual emissions from a stationary source over the two (2) year
period prior to the date of an applicatifmm a permit to bessued under RCSA section 2284-3a The
Commissioner may allow the use of another period deemed more representative

For the purposes of the definition of actual emissions, if the Commissioner deems certain data or other
information are more representae, the Commissioner shall briefly state the reasons for such
determination in writing. If an applicant seeks to have the Commissioner determine that certain data or
other information is more representative, the burden of establishing that such data ispresentative

shall be on the applicant.

2.2 ALLOWABLE EMISSIONS

AAl |l owabl eas definedis 40CRR 51.165(a)(1)(rieansthe emissions rate of a stationary
source calculated using the maximum rated capacity of the source (unless the solnjeetiso federally
enforceable limitshatrestrict the operating rate, hours of operation, or both) and the most stringent of the
following:

(A) the applicable standards set forth in 40 CFR 60 or 61;

(B) any applicable State Implementation Plan emiss limitation including those with a
future compliance date; or

(C) the emissions rate specified as a federally enforceable permit condition, including those
with a future compliance date.



23 AMBIENT AIR

AAmMbi ent air o me atmaspherdexternaptohbuildings, to whidh theé dereeral public has
access.

24 DISPERSION TECHNIQUE
ADi sper si oindefined o HOrCFRISL.200(hrgnd is reiterated below.

(1)  Any technique which attempts to affect the concentration of a pollutathie

ambient air by: (i) Using that portion of a stack which exceeds good engineering practice
stack height: (i) Varying the rate of emission of a pollutant according to atmospheric
conditions or ambient concentrations of that pollutant; or (iii) ireg final exhaust gas

plume rise by manipulating source process parameters, exhaust gas parameters, stack
parameters, or combining exhaust gases from several existing stacks into one stack; or
other selective handling of exhaust gas streams so asd¢asedhe exhaust gas plume rise.

(2) The preceding sentence does not include: (i) The reheating of a gas stream,
following use of a pollution control system, for the purpose of returning the gas to the
temperature at which it was originally dischargeairfrthe facility generating the gas
stream; (ii) The merging of exhaust gas streams where: (A) The source owner or operator
demonstrates that the facility was originally designed and constructed with such merged
gas streams; (B) After July 8, 1985 such nreggs part of a change in operation at the
facility that includes the installation of pollution controls and is accompanied by a net
reduction in the allowable emissions of a pollutant. This exclusion from the definition of
dispersion techniques shall d&ppnly to the emission limitation for the pollutant affected

by such change in operation; or (C) Before July 8, 1985, such merging was part of a change
in operation at the facility that included the installation of emissions control equipment or
was carned out for sound economic or engineering readdiere there was an increase in

the emission limitation or, in the event that no emission limitation was in existence prior to
the merging, an increase in the quantity of pollutants actually emitted pti@ oerging,

the reviewing agency shall presume that merging was significantly motivated by an intent
to gain emissions credit for greater dispersion. Absent a demonstration by the source owner
or operator that merging was not significantly motivated Ughsintent, the reviewing
agency shall deny credit for the effects of such merging in calculating the allowable
emissions for the source; (iii) Smoke management in agricultural or silvicultural prescribed
burning programs; (iv) Episodic restrictions onidestial wood burningand open
burning; or (v) Techniques under 51.100(hh)(1)(iii) which increase final exhaust gas plume
rise where the resulting allowable emissions of sulfur dioxide from the facility do not
exceed 5,000 tons per year

25 GOOD ENGINEERING PRACTICE STACK HEIGHT

Good Engineering Practice (GEP) stack height is defined as the greater of:



65 meters, measured from the grodexk! elevation at the base of the stack;
for stacks in existence on January 12, 1979, and for whe&bwner or operator had obtained all
applicable permits or approvals required under 40 CFR 51 anuid2ded the owner or operator
produces evidence that this equation was actually relied on in designing the stack or establishing
an emission limitatiomo ensure protection against downwash;

Hg = 2.5H
for all other stacks;

Hg=H+ 15L
where:

Hg = good engineering practice stack height, measured from the geueaid

elevation at the base of the stack.

H = height of nearby structure(s) measured from the gréewel elevation at the

base of the stack.

L = lesser dimension, height or projected width, of nearby structure(s); or
the height demonstrated by a fluid model or a field study approved by the SER@A or local
control agency, which ensures that the emissions from a stack do not result in excessive
concentrations of any air pollutant (see 40 CFR 51.1) as a result of atmospheric downwash, wakes,
or eddy effects created by the source itself, nestagture or nearby terrain features.

2.6 NEARBY

ANearbyo as used in the definition of GEP stack

for the purpose of applying the GEP formulae, means that distance which is up to fivehéimes
lesser of the height or the width dimension of a structure, but not greater than 0.8 km (0.5 mile)
and

for conducting fluid model or field study demonstrations of GEP stack height, means not greater
than 0.8 km (0.5 mile), except that the portion tdraain feature may be considered to be nearby
which falls within a distance of up to 10 times the maximum height (h) of the feature, not to exceed
3.2 km (2 miles) if such feature achieves a height 0.8 km (0.5 mile) from the stack that is greater
than orequal to 40 percent of the GEP stack height determined by the formulae or 26 meters,
whichever is greater, as measured from the grdewel elevation at the base of the stack.

2.7 PREMISES

APresni means the groupi ng ooheloeation and owaed ibyy or andey thes o u |
control of, the same personersons.

28 STATIONARY SOURCE

fiStationary sour@emeanspoint (stack), area and volume type sousgbgh areowned, or operated by



the same person, or by persons under comeantrol, which emits or may emany air pollutant and
which does not move from location to locatiduring normal operatigrncluding anyportableemission
unit whichis moved from site to site, but remaistationary during operation.

3.0MODEL ING APPLICABLITY

Asmentioned in Section 2above RCSA ction22a174-3a(d)(3)(B) and (C) requisghe owner of any
source applying for an air permid demonstrate that the operation of the source will not cause or
contribute significantly to a violation adny federal or state air quality standard or PSD increment.
RCSA ®ction22a174-3(a)(i) requires this demonstration to include estimates of air quality impacts that
follow procedures approved by tidDEPCommissioner.

Owners of surcesthat arenot reqiired toobtainan air permitsuch as sources that limit their emissions

under RCSA section22a1743b, are not subject to the modeling requiremeotsRCSA section
22al743a

4.0 AIR QUALITY CRITERIA

4.1 NATIONAL AMBIENT AIR QUALITY STANDARDS

Nationalambientair quality standards NAAQS) have beerstablished for the criteria air pollutants as
shown in Table4-1. In addition, a single Connectica@mbient air quality standard CAAQS) was
established for total Dioxin (SEECSA ®ction 22al7424(m)). ThisCAAQS is also listed in Table-4.
EachNAAQS is defined in terms of pollutant, averaging time and level aldveh health is at risk
(primary standard)

Modeled compliance with eadtWAAQS is determined by addingackgroundevels (for the appropriate
pollutant and averaging time) teodeled levels and comparing the highest value (from the sstegtors

modeled) to theNAAQS. For shoriterm averages thappropriatemodeledimpact is added to
background levels and tlappopriatevalues gee Table 4 footnotes) for ach receptoarecompared to

the NAAQS. The modeled levels used in this determination represepacts not only from the
applicant source, but also other neasburcesgource inputs angrovided byCTDEP), plus background
levels which arealsoprovided byCTDEP,unless monitoring is required.



TABLE 4-1

National and Connecticut Ambient Air Quality Standards

Primary Standards

Pollutant Level Averaging Time Notes
Carbor} 10,000 ug/m’ 8-hour Not to be exceeded more than
Monoxide(CO) once per year
40,000 pg/n’ 1-hour Not to be exceeded more than
once per year
Dioxin 1.0 picogram/m | Annual Average Not to be exceeded
Lead(Pb) 0.15 pg/m @ Rolling 3Month Average Not to be exceeded
Nitrogen (100 pg/n) Annual (Arithmetic Mean) Not to be exceeded
Dioxide (NO,)
Particulate 150 pg/nt 24-hour Not to be exceeded motiean
Matter (PMo) once per year on average ove
years.
Particulate 15.0 pg/m Annual Not to be exceeded
Matter (PM.s) (Arithmetic Mean)
To attain this standard, th
35 ug/rﬁ 24-hour a\c/)earlaglenof tlﬁeS E?E?tha:)rercerelstﬁea(r)f-ﬁéur
concentrations at each
populationoriented monitor within an
area must not exceed 35 pg/m
0Ozone(Os) 0.075ppm 8-hour” O3 NSR modeling not required
Sulfur 80 pg/n? Annual Not to be exceeded
Dioxide (SOy) (Arithmetic Mean)
365 ug/n‘? 24-hour Not to be exceeded more than
once per year.
1300 pg/ni 3-hour(Secondary Standard)

Not to be exceeded more than
once per year.

@ To attain this standard, they@ar average of the fourttighest daily maximum -Bour average ozone concentrations
measured at each monitor within an area over each year must not exceed 0.01Bffgmtive May 27, 2008)

@ Nationallead standard, Hing 3-month average, signed October 15, 2008.


http://www.epa.gov/air/criteria.html#2
http://www.epa.gov/air/criteria.html#6

4.2 PREVENTION OF SIGNIFICANT DETERIORATION

Co n n e c NawcSourcé ReviewNSR) Prevention of Significant Deterioration (PSpjogram is
implemented by CTDEP dederally approvegrogram. The objectives of the PSD programare: to

ensure that economic growth will occur in harmony with the preservation of existing clean air resources
to protectpublic health and welfare atr quality levels that are cleaner than BM8AQS; and to preserve

and protectair quality in natural recreational, scenic or historical areas including but not limited to
national parks and wilderness area¥hese objectives areainly accomplished by not allowing
significant incremental degradatiofair quality beyondaseline concentratioms an area A Baseline
concentrations essentially the ambient concentration level of an air pollutant at the time of the first PSD
permit application submittal affecting an area.

PSD applicability determination is based on whetlaesource is a new major stationary source or if a
modification to an existing source is considered a major modificatidowever, the PSD program also
requires an assessment of minor source growth on inctecogisumption. An increment is the
maximum allowed increase in a pollutant concentration above the baseline concentration in an area.
Connecticutdos approach to tracking increvargnt C
permitted source to demstrate compliance with existing PSD increments regardléssslebel of annual
emissions.

CTDEP maintains PSD inventories for each pollutant for the purpogeacdking PSD increment
consumption. An applicant muassess PSD increment consumption from the subject smualrem the
inventory of nearbyincrement consuming sourcesThe baseline concentration for PSD modeling
purposes is defined as the minor source baseline date. These dates are June Tifr@g@ofoxide
(NO2) and particulate matter (PM) and December 17, 1984 fsulfur dioxide (SQ). The PSD
increments have been promulgatedRdt, o, SO, andNO, as shown in Tablé-2 below.

TABLE 4-2
Classll PSD Increments(ug/m?)
POLLUTANT Annual’  24-Hour®  3-Hour?
SO, 20 91 512
NO, 25
PMyo 17 30
PM,s * *

1
Not to be exceeded
2

Not to be exceedehore than once per year.
* promulgation ofPM, s PSD incremerstexpected before 2011.

Additional PSD requirements for a new or major modification source also indudanalysis of
impairment of visibility, soils and vegetati. Visible emissions from the source are typically minimized



by controlling the emissions through the implementation of Best Available Control TechiiBIaGy)
for new sources or modificationd existing sources.

4.3 SIGNIFICANT IMPACT LEVELS

Significant Impact Levels (SILs) have two primary purposes. First, SILs are used to determine if a
proposed new or modified stationamyay cause or contribute to a violation of the NAAQS or PSD
increments. Second, SILs are used to determine if a propesedr modified stationary source needs to
perform a cumulative impact analysis. A cumulative impact analgkes into accourther nearby
sources that may have a significant impact gradient in the significant impact zone of the proposed
stationarysaurce as well asexisting ambient pollution background level8lodeled impacts from a
source of air pollution are considergidnificant if they equal or exceed the values listed in Téldelf
maximum source impacts are predicted to be below the &ttjtional multrsource modeling isot
required and compliance with the applicable NAAQS or PSD increment is demonstrated.

TABLE 4-3
Classll Significant Impact Levels(ug/m®) *
POLLUTANT Annual 24-Hour 8-Hour 3-Hour 1-Hour

SO 1.0 5.0 25.0

NO, 1.0

PMjo 1.0 5.0
PM,s” 0.3 1.2

CO 500 2,000

1
Source impacts must be less than the appropriate significance lebetstoc onsi dered Ai nsigni fi can:

2EPA is expected to promulgate new SiLs for RMefore 2011

5.0 MODELING ANALYSES FOR NAAQS/PSD COMPLIANCE DEMONST RATION

This section provideapplicantdetailedrequirementandproceduresor performing @ ambient impact
analysis for the purpose of demonstratagnpliance with th&JAAQS and PSD incrementsAlthough
CTDEP intends tapdate this document periodically,phipants are encouraged to consult WithDEP
prior conductingambient impact analysesto confirm thatguidance given herein reflects all current
modeling requirements.

Two EPA-approved regulatorair dispersionmodels are needed topredict ambient impacts from
proposed new and modified existingfationary sources n Connect i c3CREEN31) E
(AERSCREENwill replace SCREEN3 upon promulgation by EPAodel to perform screening
modeling analyses to determine wecase operating conditions fproposechewand modified existing
sourcesand totest for adverse impacts from minor sourcasd 2) AERMOD, a refined single and
multi-source modelo predict ambient impacts @mmple, intermediate armbmplex terrain. SCREEN3

and AERMOD input requirements and modeling procedarediscussed in more detail below.



5.1 SCREENING MODELING ANALYSES

The EPA SCREEN3 model is tipeeferredregulatory screening model for air permitting applications
SCREENS is used testimateambient impacts from point, area, and volume sources and flares to a
distance of 50 kilometers. The model has the capability to handle downwash and complex terrain
situations.

AERSCREEN is a singleource screening version of AERMOD that witbguce conservative impact
estimates without the need for refined meteorological or detailed terrain dsERSCREEN is not yet
an EPAapproved guideline screening modeTherefore, SCREENS3 will continue tme thepreferred
screening toolintil AERSCREEN is releasdny EPA The SCREEN3 modé& available for download
at EPRSENMwebpage.

Screening modelingan beperformed to assesgorst case impacts fromew minor sourcer minor
modificationswhose annualallowableemissiondall within the following ranges:> 3 & < 15 TPY of

SO, and PMg; >1& < 10 TPY of PMs, >5& <40 TPY of NQ;; and>5 & <100 TPY of CO. Sources
with emissionswithin theserangescan demonstrate compliance with the NAAQSs and PSD increments
by simply demonstrating that the maximum predicted impéeithout the addition of background
concentrationspre below the adverse impact levels shawmable 51a below. If a source cannot
demonstrate that maximum impacts are below these values, refined modeling is required

TABLE 5-1a
Adverse Impact Levels ig/m°)

Annual 24-hour 8-hour 3-hour
Pollutant average average average average
NO, 12.5
SO 10.0 45.6 162.5
PMio 18.7
PM, s 1.8 4.3
(6{0) 1,250

Sources that emit below the abaed emission ranganayopt-out of screening modeling by meeting
the following minimum stack height requirements:

e the greater of ten (10) meters, or
e thelesser of 1.3 times the building height or maximum projected width.

Screening modelings alsoconductedor larger sources to determine if maximum predicted impacts are
below the SILs listed in Table3above. Each sourcshould be modeled at a minimum of 50, 75 and
100% loadsvhendetermining if maximum impacts are below the SIU§ a maximumimpactis below

its respective SIL, refined modeling is not required for that pollutant and averaging time and compliance
with the NAAQS and BD increment (if applicable) is demonstrated.

10


http://www.epa.gov/scram001/

5.1.1SCREENING MODELING INPUTS

General input requirements for running SCREENS3 can be found in the SCREEN3 maalguide(see
SCRAM). Additional guidance is discussadthe remainder of Section151 below. A useb guide

will be made available for AERSCREEbhce the model has been fully developed and tesfdte
SCREEN3 and AERSCREEN models calculate impacts for a single solyce\&ihen modeling two or
more sources, consult with CTDEP modeling staff to determine the best screening modeling approach.

Emissions

A sourceshould be modele@t a minimum) at it§0, 75 and 100%ourlyloadratesin order to determine

the maximumshortterm impacs for simple and complex terrain Alternatively, a 10g/s unitized
emission ratenay be usedior multiple pollutants. However, care must be taken when converting the
maximum unitized predicted impacts to the impacts based on the akoemidsions of the regulated
pollutant analyzed. A simple spreadsheet is acceptable and must be submitted to CTDEP electronically
to check the calculations

Stack Parameters

The following inputs parameters must be useBGREEN3 (AERSCREEN)

¢ userdefined proposed stacidationcoordinates as 0,0

e pollutant or unitized emission rate (g/s)

e stack base elevation (height (m) of stack base above mean s¢a level
e stack height height of stackop above stack base (m)

e stack top exit temperaturéK) of effluent exiting the stagk

e stack gas velocity (m/s) of effluent exiting the stack

e stackinsidediameer at top of stack (mpand

e worstcase buildinglimensions (see next section)

Building Downwash'Cavity Considerations

The presence of structurestire vicinity of a stack can influence the behavior of the plume emitted from
that stack. In order to determine the extent to which local structures effect plume dispersion, a GEP stack
height analysis must be performed.

GEP stack height is defined abomeSection 5. E P Ai@Gsideline for theDetermination of GEBtack

Heighto (EPA, 1985) is the recommended procedure to assess whether emissions from a stack will be
influenced by the turbulent wake zones created by nearby buildings or.tetfarstack height is less

than its formula GEP height, then the stack is considered to be subject to building downwash. The
building height the maximumhorizontal dimensiorand minimum horizontal dimensiasf all nearby
buildingson or near the premishould be used in the SCREEN3 model. nianyinstances it may be
necessary to run the SCREEN3 model mudtipphesfor the same source (stack) in ortieassessnpacts

from multiple structures on or off the premise.
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In the future, when runninfERSCREEN, fi a stack is found to be subject to building downwash (i.e.,
stack height | ess than GEP), the | at esRRIME®r si on
equivalent modethould be used to generate wiatidectionspecific buildingdimensims as necessary for
downwash calculations in AERCREEN (and for that matter AERMOD). Since
AERSCREENAERMOD will havehas the ability to determine if the stack effluent will beireulated

into the part of the building wake known as the caviigez additional receptors should be plaredt

least20 meter increments within that area to estimate maximum concentrations within the cavity zone.

When documenting a GEP stack height analysisaked plot plan of the facility that shows the location of

each structure and stack must be included. The plan should also include: a north arrow, an accurate scal
ruler, all structure heightand horizontal dimensionghe facility boundaries and angriced areas
in/around the facility. Great care must be taken with photocopied plot plans that the scale is accurate and
correct across the entire plot plan.

ScreeningReceptors

Receptors for screening modeling should be selected to provide detailechtadidral vertical resolution

of the terrain surrounding the source being modeled. For screening purposes, receptors typically are
arrayed along a single axis or radial, and a wind direction selected so that the emissions from tbe source
sourceswill be directed towards the receptor&ach receptor is specified by a distance from the source
and its elevation (as used in the current version of the SCREEN3 model along with theaserst
meteorological conditions).

A recommended approach for receptor selection consigtaahg receptorsdownwind along a single

radial from the source, spaced at 100 meter intervals to 2 km, 500 m intervals to 5 km and at 1 km intervals
to 10 km. Assign a "worstase" terrain heighbteach radius by identifying the highest elevatiaiinin

the band formed by circles of radii midway between the two adjoining receptor circle Aattiitional

discrete receptorshould be placed at the property line and may also be neathed the cavty/wake

region of the controlling building (if the cavity/wake areas are accessible to the general {ablic
receptor should be place at a distance 3L).

In the unlikely event thatcreening modeling results show that concentrations are still increasieg10
kilometer receptor ring, then the grid must be exterideter until concentrationisegin to decrease

Meteorological Data

Theset of 54 worstcase meteorological conditions built into the current version of the SCREEN3 model
should be usetbr all screeningnodeling analyses.In addition, he following default valuemust be
used whemsing the current version of SCREEN3

e ambient temperature of 29% must be used
e defaultAnemometer Height is 10 meteend
e mixing heights are automatically calculated
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5.1.2 SCREENING MODELING RESULTS

NAAQS, PSDincrementaandSILs cover a varietyf averaging periods depending on the air pollutant in
guestion. Therefore, EPA developed conversion factoasljiest screening modeling resultsget the
appropriate averaging time depending on the pollutant being modeled.

The SCREENS3 simple terrain model producesolir concentration valugbatneed to be converted to
other averaging periods using the conversion factors list€dbte5-1b below:

TABLE 5-1b
Conversion Factorsfor 1-Hour Concentrations
Multiply 1 -hour result by: To get the:
0.9 3-hour concentration
0.7 8-hour concentration
0.4 24-hour concentratiol
0.08 Annual concentratior|

The conversion factorsf Table 51b originate inSection 4.2 (page-45) of iScreening Procedures for
Estimating the Air Quality Impact of Stationary Souc@sPA, 1992).

The SCREEN3 complex terramodel (ValleyEquivalent Mode) produces a-Béur concentration value
that can used for reporting-2#ur averaging period impacts directly. The-boer modeled impact can
be obtained by multiplying the 2dour prediction by a factor of 4. To obtain tBdaour, 8-hour and
annualaveragepredictions in complex terrain, multiply the-Béur average by 4 to obtain the one hour
average, then multiply that average by the factors as shown in the above table, respectively.

5.2 REFINED MODELING PROCEDURES

Refined nodeling is required for all sources with allowable annual emissions that are above the screening
modeling emission ranges listed in Sectiondd.this document. Refined modeling is also required for
sources with allowable annual Pb emissiors @6 tonsand allowable total Dioxin emission§> 0.6 E’

tons per year.

5.2.1AERMOD Modeling System

In 2006, EPApromulgatedAERMOD as theall-terrain steathgtatedispersion model fodetermining
ambient impactsvithin 50 kmof a stationarysource  AERMOD is based on the Gaussian and planetary
boundary layer concepts, designed flat, smple, intermediateand complex terrain applications.
Therefore, applicastseeking an air permit must use AERMOD if refined modeling is required as part
Connect cut 6s permit application process.
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The AERMOD modeling system contaitie following pe-processors

e AERMOD - regulatoryrefineddispersion moddhatrequires various useselected parameters, as
well as incorporates the @acreated in AERMAP and AERMET

e AERMAP - terrain preprocessor for AERMOD

e AERMET - meteorologicapre-processofor AERMOD; and

o AERSURFACE - utility programdesigned to calculate estimates of surface characteristics based
upon Land Use/Land Cover (LULC) information

AERMOD Modeling System Guidance documents

The AERMOD modeling system i ncl udi ng pr e praodcassecated guidance sire r s C
available for downloadn E P A 8GRAM website. The users guides for AERMO(EPA, Sept. 2004
Addendum October200) and its preprocessor programs AERMA&PA, Oct. 2004 Addendum, Feb.

2009, AERSURFACE(EPA, 2008) and AERMET(EPA, Nov. 2004 Addendum, Dec. 20Q@&realso
referencedn Section 9 of this documerithe FAERMOD ImplementatiorGuided (EPA, 2009)provides
guidance on the implementationAERMOD for regulatory PSD and NAAQS modeling applications.

It is the intention of the CTDEP to periodically revise this docurserthat it remains relevant to current
accepted modeling guidane@d procedures.However, sers of the AERMOD modeling system are
encouraged to check the SCRAM website for angw or revised guidance before undertaking
regulatory modeling in Connecticut.

AERMAP

AERMAP is the terrain prprocessor to AERMOD AERMAP processes Digital Elevation Model

(DEM) data and creates an elevation and height scale (the terrain height and location that has the greates
influence on dispersion) for each receptor in the dom#ERMAP automatically selects the closest

node elevatio in each quadrant with respect to the receptor or santéherweights that elevation with

respect to the distance from the receptor or soufidee closer the node elevation, the more weight it is
given. Conversely, further distances are weighted less

The latest version of AERMARs designed tgprocessNational Elevation DatasefNED) datain
GEO-TIFF format whichis accessibléghrough thdJ.S. Geological SurveyJSGS Seamless Data Server
http://seamless.usgs.gov/index.phifhe program also héise abilityto proces®igital Elevation Model
(DEM) data in the USGS DEM format. AERMAP does not have the capability of processing both
formats within a single application. Applicants are enogedao document the source of elevation data
processed in AERMAP.

AERMET

AERMET processes availabMationalWeatherService (NWS) srface and upper air data dodonsite
meteorological data, representative of the modeling domain, for use in AERMEHERMET uses
meteorological measurements of several boundary layer parameters to compute vertical profiles of: wind
direction, wind speed, temperature, vertical potential temperature gradient, vertical turbulencevjsigma
and horizontal turbulence (sigriiaetg.
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At the present time, AERMET is designed to accept data fronofaie following sources:

e standard hourly NWS data from the most representative site;

e hourly onsite wind, temperature, turbulence, pressure, and radiation measurements (if ayailable)
and

e morning soundings of winds, temperature, and dew point from the nearest NWS upper air station.

AERMET processes meteorological data in three stages:

e Stage 1 extracts meteorological data from archived data files and processes the data through
variousquality assessment checks

e Stage2 merges all data available for -Bdur periods (surface data, upper air data, anditen
data) and stores these data together into a singlarite

e Stage 3 reads the merged meteorological data and estimatesetessary boundary laye
parameters for use by AERMOD.

AERMET produces arofile file that consist of multipkevel observations of wind speed, wind direction,
temperature, standard deviation of the fluctuating wind direcéind vertical wind speedThese files

are read into AERMOD.AERMET alsoproduces atourly surface fileof boundary layer parameters
estimatesandsurface characteristicalljedo, Bowen ratio ansurfaceroughness length) of the area being
modeled Surface characteristics generated for AERMET should reflect the land use characteristics in
the immediate vicinity of where the metelogical data are collected (see discussion under
AAERSURFACEO i mmedi ately bel ow).

AERSURFACE

When applying thAERMET pre-processarthe applicant mustpecifymonthly Geasonalvariations of
three surface characteristics for up to 12 different contiguouswertapping sectors Each wind sector
can have a uniquabedo(r), Bowen ratio(B,), and surface roughegz, value The AERSURFACE
pre-processor tool is used to obtain realistic and reproducible surface characteristic vahes
preprocessoruses publicly available national land cover datasets and-upokables of surface
characteristics that vary bgnd cover type and seasoiCurrently, AERSURFACErequires the input of
land cover data from the USGS National Land Cover Data 1992 archives (NL@QRE2¢rmine the land
cover types for usespecified locationgfuturerevisions to AERSURFACE will be &bto accepNLCD
2001and shall be required upon promulgatior)e followingmethodologies are recommendedlerive
the three aforementionedirface characteristics:

e Bowen ratio is based on a simple umeighted geometric mean for a representative domain, with a
default of 10km by 10km region centered on the meteorological site;

e albedois basedn a simple urweighted arithmetic mean for the same 10km by 10km domain
defined by the Bowen rati@and

e surface roughness lengths determined based @aninversedistance weighted geometric mean
for a default upwind distance of 1km relativethe meteoological siteand dividedup by sectors
to account for variations in land cover; however, the sector widths should be no smaller than 30°
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Sectors are defined clockwise, as the direction from which the wind is bléwmgvith north at

0°/360°% For each of the sectors, the various land use data points (pixels) are summed and the
percentage of occurrence for each of ldretcover @tegoriess calculatedas shown in Table

5-2a.

Section 3.1.2 of EPAOGs A HENa D9, 2000 ditcesses m tdetail the n G
determination of surface characteristics

Table 5-2a
USGS NLCD92 Land Cover Categories
Class
Classification Number Land Cover Category
Water 11 Ope_n Water
12 Perennial Ice/Snow
21 Low Intensity Residential
Developed 22 High Intensity Residential
23 Commercial/Industrial/Transportation
31 Bare Rock/Sand/Clay
Barren 32 Quarries/Strip Mines/Gravel Pits
33 Transitional
41 Deciduous Forest
Forested Upland 42 Evergreen Forest
43 Mixed Forest
Shrubland 51 Shribland
Non-naturalWoody 61 Orchardsy¥ineyardgOther
Herbaceous Uplan¢ 71 Grasslands/Herbaceous
81 Pasture/Hay
Herbaceous 82 Row Crops
. 83 Small Grains
PlantedCultivated
84 Fallow
85 Urban/Recreational Grasses
Wetlands 91 Woody Wetlands
92 Emergent Herbaoeis Wetlands

CTDEP recommends that the surface characteristics be developadnonthly basisconsistent with
Table 52b below. Connecticut frequently experiences winter months where only a fraction of the month
is snow covered. A review of the clineatatafor the meteorological station and years to be used in the
modelingshould be mad® determirethe number of days per month that experienced snow cover. If the
number of snow cover days exce&@84 then the month can be assigned the seasonal categbry Ibf

the monthly data shovess than or equal to 50%nhow cover, then theeasonalkategory of 3 is
appropriate.

16



TABLE 5-2b
Seasonal.and UseCategories by Month

CATEGORY DEFINITION MONTHS
1 Midsummer with lush vegetation Jurel August
2 Autumn withun-harvested cropland SepemberandOctober
3 Late autumn after frost and harvest, or winter with no sng  November March
4 Winter with continuous snow on the ground Deember- March
5 Transitional spring with partial green coverage or short ann April andMay

5.2.2 AERMOD INPUT REQUIREMENTS
AERMOD Control Options

Control options contain the keywords that effectively control AERMOD to calculate maximum impacts
based on such options as dispersion, averaging times and terrain h€igREP recommends the
following regulatory control options in order to demonstrate compliance with boAA€S and PSD
increments

e use elevated terrain algorithms

e stacktip downwash (except for building downwash cases)

¢ calm and missing meteorological datrocessing routings

e useof a 4hour halflife for exponential decagf SO, (for urban sourcesnly); and
o default vertical potential temperature gradients.

Source Emissions

CTDEP requires thagiroposedand existingsources must input thEermittedmaximum allowablghourly
emission rates for complianeégth the NAAQS and PSDincrements with averaging times of less than a
year. The maximum allowable annual emission sateay be used to show complianfa annual
average based standards.

Source Parameters

Thefollowing input sourcdocation ancpbarametersre requiredo be modeleih AERMOD:

e stack location X coordinate (UTMX grid in metersor user basedf 0), Y coordinate (UTMY
grid in meters or user basedf 0);

stack base elevatiorheight (m) of stack base above mean sea,level

pollutant emission rate (g/s)

stack height height of stackop above stack base (m)

stack top exit temperaturéemperature®K) of effluent exiting the stack

stack gas velocity (m/s) of effluent eking the stackand

stack diameter atthe insidetop of stack (m)
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Good Engineering Practice Stack Height

CIDEP recommends procedures described I n the l
Engineering Practice Stack Hei ght 0 TdaddreAduildibg® 8 5)
downwash, a GEP stack heighustbe determined for each sourceld® modeledat the applicaris

premise. The lesser of actual or GEP stack height should be used for modeling each dawadsdition,

the | atest version of EPAG6s Building I nput Pr i
wind-directionspecific bulding dimensions for calculating downwash impacts in AERM@@rfeach

source subject to building downwash.

ReceptorGrid

The AERMAP preprocessoshouldbe used to determine all near and far field receptor elevatees.
Section 5.2.1 above for a short description of the AERMAP receptor elevation preproc&ssar.initial
starting point, constructraceptomgrid (preferably Cartesiargentered on the source wib or100 meter
spacing out to a distance of 2 kiletars (km) For a distance from the sourcezokm to 5 km place
receptoravith 500 meter spacingnd, for a distance from the sourc&ddm to 10 km, use 1 km spacing.
For calculating impacts in cavity regions of structures (that have public access), @ndperty
fencelines, CTDEP recommenda maximumreceptor spacingf 50 meters If maximum impacts are
calculated, refinement of the receptor grid nb@ynecessarytidentify the point of maximum impact.
Additional receptors may be required at locations designated as sessitivas schoolndhospitls, or

in environmental justice communities, which are provided enhanced public participation requirements and
may require additional information about potential environmental and health impacts.

M eteorologicalData

Meteorological data for refinednodeling must be representegi of wind flow and dispersion
characteristics that affect source emissio®soperly collected ite-specific datacan bepreferable to

offsi te data for modeling dispersion neaaa (ERA,sour
2000) should be followed in designing and operating aspiéeific meteorological monitoring program.
Generally, one year of hourly sigpecific meteorological data is considered the minimum requirement

for dispersion modeling. However, apglnts nay use a minimum offive years of NWS data to
adequately characterize yearyear meteorological variability, in lieu of one year of issigecific data.
Meteorological data used as input to the model should be selected on the basis of spatial and
climatological representativeness of the individual parameters selected to characterize the transport and
dispersion conditions in the area of concern. For a more detailed discussion of data representativenes:
considerations, see Section 3.1.1 of the AERM®@plementation Guide (EPA, 200@)nd Section 8.3 of
Appendix Wof 40 CFRPart 51(EPA, 2005).

Upper Air Data

Depending on the source location, data from oné@fallowing two (2) upper air sites are required for
AERMOD meteorological data procesginl) Albany upper air morning (12Z) sounding data ddr
inland proposed/existing sourdecationsof at leastseveralmiles from Connecticud shoraine; and
Brookhaven, NYupper air morning (12Z) sounding dd&ia all shoreline proposed/existing source

A

locationswithin severamilesof Connecticti 60 s . cAppdicarits are encouraged to consult with CTDEP
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modeling stafif the applicant isinclear which upper air site isore appropriate.

Surface Data

There aresix (6) NWS ASOS/AWOS sites availabfer general use in Connecticutt lieu of onsite
collected data Figure5-1 belowdisplays the location of these site8Ve strongly encourage applicants

to consult withCTDEP modeling staffo discuss meteorological data requirementsafecific progct.
Currently, CTDEP does not recommend the use of the ASOS site at Windham Airport due to poor data
quality. ItisCTDEPG6s i ntent to have these data promesse
the future

FIGURE 5-1

‘Sikorsky Memorial Airport

5.2.3SIGNIFICANT IMPACT AREA (SIA) DETERMINATION

Whenthe maximum impactsxceedhe SIL for any polliantand averaging timghown in Table-3, then
multi-source analysis required. The SIA is defined as the area that extends from the source to farthest

19



receptor distance at which the source has a significant impact for a given polllitentcumulative
analyses must be performfat that portion of the receptor grwhere significanimpacts were modeled.

5.2.4MULTI -SOURCE REFINED MODELING AND INVENTORY REQUIREMENTS

When performing a muksource modeling analysis fasubject source, all source parameters mentioned
above should be availakdespart of theair permit application In a NAAQS analysisthe subject source

and all other stationary sources located on the subject premise are modeled with their allowable emission
rates. For PSD increment tracking, the subject source and all increment consuming sources located on
thepplicant s pr emi se eamissionnesF@inedyexisingNAAQ@SIsducesa b | e
and PSD increment consuming sourtasatedwithin the significant impact area (SIAjhe source
parameters and emission rates will be provide@BREP fromthepoint source inventory

Once the pollutarspecific radius of significance for the subject source has been determined, a radius
search program will be run bTDEP to retrieve source parameters for tHAAQS and PSD
multi-source modeling analysesCTDEP 6s r adi us search progr asfmorwi | |
the pollutant requested:

e ForNAAQS modeling:

o All stacks with actual emissions of > 15 tons per year (TPY) of a given pollutafiaithat
within the radius of significance of the subjsource for that pollutant

o All stacks with actual emissions Bf50 TPY thatfall within 20 km of the subject source
and

o All stacks with actual emissions 86500 TPY thafall within 50 km of the subject source.

All sources retrieved above should bedeled at their allowabkemission rate for all short term averaging
times Sources can be modeled at their actual emission rates for annual average modeling.

e For PSD increment tracking:

o All sources affecting PSD increment (definedRESA section22a1743a(k)(5) and
22a1743a(k)(6)) that fall within the radius of significance of the subject source for the
applicable pollutant

o All sources affecting PSD increment with actual stack emissions58f TPY thatfall
within 20 km of the subject sourcand

o All sources affecting PSD increment with actual stack emissiops500 TPY thaffall
within 50 km of the subject source.

All PSD increment consuming sources retrieved above should be modeled with their makowaiie
emission rates for avenag period of less than one yeairf-or the annual average time period, actual
emissions can be modeled and will be provided by CTDER.increment consuming sources on the
applicant 6s awmbeemodekkdetwits diavable @mission ratesaveraging periods of less
than one year.For annual averages, actual emissisimsuld beestimated from fuel usgataprovidedby

the applicant t&€TDEP.
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If the SIA of a source extends beyond the Connecticut state line, the applicant must obtagsaxistia
information from the neighboring state, submit a copy of the source emissions dat&€iDtER, and
include these sources in the modeling.

In addition to the inventory provided WYTDEP for PSD increment modeling, the applicardy be
requiredto address the effects of areéde emissions growth on increment consumptioearticularly
when modeled concentrations approach the available increnmemtseas where existing measured
ambient air quality levels are increasing.

5.3ADDITONAL PSDIMPACT ANALYSES

TheFederal PSD program requsithatthe owner oiny new major source aisource undergoing a major
modification providean analysis oadditional impacts that would occur as a direct result of the general,
residential, commercial, industriahd/or other growth associated with the construction and operation of
the source.

In addition, an analysis of impairment of visibility, soils and vegetation that would occur as a result of the
source is also required. Visible emissions from the sourcéypieally minimized by controlling the
emissions through the implementation of BACT (Best Available Control Technology) for new sources or
modifications or Best Practical Treatment (BPT) for existing sources.

Further guidance relating to these analysespaovided int he EPA d o c u meSaoréesinge nt i
Procedure for the Impacts of Air Pollution Sources on Plants, Soils and Aai(&&4, 1980, APSD
Workshop Manual (EPA, August 198Q)and the drafNSR Workshop Manual(EPA, 1990).

In the event that a proposed major source is located within 100 kilometers of the Class | area at Lye Brook
Vermont, the applicant should consult WEADEP staff for the purpose of determiningifClass | area

Air Quality Related Values (AQRV) analysis is requiredCTDEP will, in consultation with the
appropriate federal land manadét.M), determinaf an AQRV modelingdemonstration is necessary
TheFLM andCTDEPwill make this determination on a cadsgcase basis, considering such factors as:

current conditions of sensitive AQRVSs;
magnitude of emissions;

distance from the Class | area,;

potential for source growth in an area/region;
existing/prevailing meteorological conditiorand
cumulative effects of several sources to AQRVS.

If an AQRV modeling analysis is required, the applic@DEP, and the FLM will work together to
formulate an appropriate modeling demonstration. CurrethigyCALPUFF modehas been approved

by EPAfor calculatinga s o ur c e Olass lareahQRYstbeyona 50&m For a general description

of what is expectedf an AQRYV analysis see the document entileel d e r a | Land Manager
Related Value Workgroup (FLAG) Phase | Report( December at2 00 0)
http://www.nature.nps.gov/air/Permits/flag/flagDoc/index.cfrAdditional support can be found on the
National Park Service wagtmgeat http://www.nature.nps.gov/air/Permits/flag/index.cfm
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6.0BACKGROUND AIR QUALITY

Background air quality levels are added to modeled impacts to determine compliartbe MAAQS for

the appropriate pollutant and averaging time Recommendations for estimating background
concentrations fronCTDEP monitoring sites are summat in this section. e most recent three
years of available design concentrations frtmmee represdative federal reference method (FRM)
CTDEP monitoring sitelocated within or neare$d the modeling domairgshould be used to calculate
background concentrations for NSR modeling reviewsgure 61, below, depicts the currer€TDEP

air monitoringnetwork with a listing of parameters measured at each site.

FIGURE 6-1
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