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1.0 INTRODUCTION

This Air Quality Modeling Guidance (Guidance)provided by the MPCA as a
means talescribehe expectations fothe development of an air quality dispersion
modelng demonstratiomsedto meet the requirements feideralandor various state
purpose®r programs

This Guidance reflects current practices, evolving topics, and describes areas where
there may be flexibility in approaches to develop a model or where refinements may
be useful for a particular project. Photochemical modeling and the npoéiiass

| impacts are briefly addressed in this Guidance but are largely outside its scope.
Please contact MPCA staff for further directions if photochemical or Class | modeling
is required for your project.

Another important feature of the Guidancéhis integration of new state and federal
policies.Theform and contendf this Guidance reflects changes presented by the
Minnesota legislative andxecutive branches of governmeatenhance permitting
efficiencies In order to implement these directsy¢ghe MPCA has created modeling
protocol and final report forms to facilitate the review and approval of air quality
dispersion modeling projects. The current MPCA review and approval process, along
with a description of the MPCA modeling protocol anafireport forms, is found in
Section 5 of this document. In addition, links to the MPCA Air Dispersion Modeling
website are included throughout the Guidakegthermore, the Guidance provides
support for developing a modeling demonstration that accoomntsd most recent
NAAQS.

Threefeatures of this Guidance are important to nbiest, he content of this

Guidance is a compilation developed from a variety of state and federal air quality
modeling guidance documents. These previous works were reviewed and tailored to
meet the needs of the MPCA permitting and modeling programs.

Secondlyjn the event of a conflict between this document and current EPA modeling
guidance, any sources subject to federal PSD or State Implementation Plan (SIP)
requirements should follow current EPA modeling guidance.

The third feature of this Guidance is tmanner in which MPCA will review and

modify the document over tim&he MPCA expects developments in modeling the
new NAAQS. As a resulthe MPCA reserves the right to modify the contents of the
Guidanceor proceed with a different approach than describigtin on a caséy-

case basidDeviations from the process provided in this Guidance require review and
approval by MPCA Managememlease consult Shelley Burman, supervisor of the
MPCA Risk Assessmer& Modelingunit, at (651) 752255 or
shelley.burman@state.mn.fiyou encounter a situation where a modification to a
modeling demonstration practice or submittal process is proposed.

1.1 Overviewand Purposeof Regulatory Modeling
A fundamental questioposed irair quality regulation is whether a facility will
comply with applicabletate or federadmbientair quality standards. Under certain
circumstancesambientair quality monitoring is conducted to determine if the facility

5|Page


mailto:shelley.burman@state.mn.us

is incompliance with air quality regulations. More often, air quality dispersion
modelingis used to evaluate the air emissions for an existing or proposed facility and
the likelihood that it would comply with applicable air quality regulations. In additio
dispersion mdelingis also conducted to assess potential health or environmental
impacts.

Air quality dispersion modelaremathematical formulas that represent atmospheric
processes, terrain characteristics and building parameters, based on edgiaiead

the known attributes or functions of atmospheric proce8&ggilatoryair dispersion
models are designed to predict thighestpollutantconcentrations expected to occur
from a sourcebased on existing or proposed operational data. Foregssn,

regulatory models areonservativemeaning that they are designed to gmexdict

ambient air quality impacts that might occur in realrld situations. Since the air

guality dispersion models may overedict ambient air quality concentrations, it

should not be assumed that a modeled prediction indicatesvaarélpollution

condition. A modeled prediction of an exceedance of an air quality standard or
guideline may indicate the likelihood of potential air quality violation. As a result, a
modeleal prediction of an exceedance of a standard or guideline value may be used as
the basis to modify allowable emission rates, stack parameters, operating conditions,
or to require state implementation plan review for criteria pollutants.

An air quality modéng analysis is typically conducted to determine if criteria
pollutants emitted from a source will cause or significantly contribute to a violation of
any National Ambient Air Quality Standard (NAAQS) or PSD increment. In addition,
air quality dispersiomodeling usually is less expensiaed can be accomplished in a
shorter time periothan air quality monitoring and may be the only solution for
various regulatory situations (e.g., environmental review, changes in the facility, etc.).
An overview of whera facility may need to developnaodelng demonstratioand

how todevelop thenodel is found irSections2.0and3.0. This information covers

many of the air quality regulatory programs in the MPCA. In addition, the MPCA
may require or encourage guality modeling analyses to address the following
situations:

e Evaluate cumulative air impacts for various pollutants as parpefraitting
or environmental review process or risk assessment;

e Identify potential locations for air quality monitors;

e Detemine the potential impacts on Class | and Class Il Areas as a result of
emissions from new of modified sources;

o Determine if, for any pollutant, a concentration will exist that may pose a
threat to public health or welfare or unreasonably interfere watletioyment
of life or property; or,

o Perform a human health risk assessment as required by a permit or
environmental review.

1.2 Acceptable Models
The MPCA f ol |Guidetine bonhAg QualiRyAModelsodified in 40 CFR
51, Appendix W, to determinecaeptable modeland approachdsr use in air quality
dispersion modeling and impact analyses. As new models are accefitedEBRA,
the Guideline on Air Quality Models updated.
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Depending upon the situation, the MPCA may approve of alternativesperdion

models on a cadaey-case basis. Under most circumstances, alternative model

evaluation may require approval by EPA Region V. More detailed information

regarding preferred and alternative dispersion modeling, including models available
fordownload i s avail able at EPAOGs Support Cente
(SCRAM) website ahttp://www.epa.gov/ttn/scram

The MPCA employs two types of air quality models to evaluate air pollutants in the

ambient airfor regulatory modelig. The first category is a screening model that is

used to do a Aquicko evaluation of the faci
refined air quality modeling analysis is needed. If a facility has favorable screening

results, futher analysis may not be needed. The second category is refined modeling

that accounts for a more thorough and detailed review of the faailigtnissions

and theimpotentialregulatory and/or environmental impact. The MPCA has preferred

modeling toolghat are expected for most of the ambient air quality modeling in the

state.

1.2.1 Screen Modeling
For a number of permitting programs and related air quality analysis, a screening
model or related screening procedures are conducted to evaluate pateqtiality
compliance standards. This approach is a relatively simple process and is often the
guickest and easiest way to evaluate compliance with air quality standards and
guidelines. Screening models use simple mathematical formulas and conservative
techniques to determine whether a proposed source will cause or contribute to the
exceedance of an air quality standard or guide@enerally, screening results in
estimates of higher pollutant concentrations than is typically found using refined
modelingapproaches. The traadf in this situation is time and effort. Screening
modeling is relatively quick (no more than a minutes to complete) whereas a refined
modeling demonstration may take weeks or months to develop for complex projects.

If a screeningnalysis indicates that the predicted concentrations from a source
exceed a standard, guidelime, minimusamount, or staffdentified percentage of a
standard of guideline, the applicant shocdaitactthe MPCApermit engineer or

permit supervisoto ddermine if either refined modeling or reasonable changes to the
facility would be appropriate to limit ambieair pollutionimpacts.Modeled ambient

air qualityimpacts can be reduced by reducing emissions, reducing hours of
operation, increasing stackigbts, increasing stack airflows, etc. If modifications to
the facility are not feasible or unreasonable, it is necessé#ng pplicant mayefine

the modeling results usingnaore refinednodelingapproachas discussed in Section
3.1.1.

A major distnction between refined models and screening tools is the ability to run
multiple sources (e.g., multiple stacks) as well as accommodate maspesiiéc

attributes. Screening models evaluate a single source or sources that can be co
located. Screening ritiple sources involves modeling each source separately and

then adding maximum impacts from each screening model run to determine an overall
impact valueThis approach is not advised when multiple, dissimilar stacks are

present at one facilityt is important to note that the results using this approach are
conservative since the maximum impacts from each modeled source (regardless of
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different impact locations at different times) are summed together for a total impact
value that represents the facility.

While a number of screening tools have been approved by the EPA, the MPCA
primarily uses SCREEN3 and AERSCREEN. The following is a discussion of each of
the tools and their intended use.

12.1.1SCREEN3
SCREENS3 is an acceptable screening tool for evaluatingen@rgency generators
and to meet the rule requirements for a Capped PermiSgsgmn2.1.2. Permit
applicants proposing to install one or more-eomergency generator must submit an
ambient & quality analysis with the application for a registration permit, a new or
amended state individual permit, or a new or amended Part 70 permit. The first option
for performing the analysis is the use of E@03 form which directs the applicant
to useSCREENS3 to examine the impacts of the new-amergency generators.
Results are then compared to the ambient air quality levels.

The SCREEN3 model can be downloaded from E
Air Models (SCRAM) website at
http://www.epa.gov/ttn/scram/dispersion_screening.lB®REEN3 is a steaestate,
singlesource, Gaussian dispersion model developed to provide atoeasy method
of obtaining pollutant concentratiostanates. SCREEN3 is an ERfproved
screening model for estimating impacts at receptors located in simple terrain and
complex terrain due to emissions from simple sources. The model is capable of
calculating downwind grountével concentrations due to pj area, and volume
sources. In addition, SCREEN3 incorporates algorithms for the simulation of
aerodynamic downwash induced by buildiadsng withworstcase meteorological
data rather than using sipecific meteorological conditions.

The maximum cocentration is found in the output file created by the SCREEN
model. This concentration is the maximum in a-boear period, so it must be

converted to the proper averaging period. Use the conversion factors in the following
Table#1 (as determined by USHA) to convert to the time period of interest:

Table 7 SCREENB Output Conversion Factors

To Convert to Multiply Concentrations by
3 hour 0.9
8 hour 0.7
24 hour 0.4
Annual 0.08

The EPA no longer supports the SCREEN3 model; however, they will continue to
make it available at their website. The screening model that was developed to replace
SCREENS3 is AERSCREEN and is discussed in greater detail below.

12.1.2AERSCREEN
Screening programs are generally limited in their ability to evaluate terrain impacts
and downwash effects from multiple buildings; however, the EPA has developed a
screening tool that can account for speecific terrain and meteorological data known
asSAERSCREEN and can be downl oaded from EPASG
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Air Models (SCRAM) website at
http://www.epa.gov/ttn/scram/dispersion screening.htm

The AERSCREEN modet capdle of using several options (e.g., Plume Volume

Molar Ratio Method (PVM RM) or Ozone Limiting Method (OLM)) for NO

screening exercises. It may also be used in support of a variety of air toxic/risk related
analysis on a cadey-case basiAERSCREEN is perationally similar to SCREEN3

and provides a similar output. The SCREENS3 output conversion factors identified in
Table # can be used for AERSCREEN outpRteasecontactMPCA modeling staff

for further discussion on the use of AERSCREEN.

1.2.2 RefinedModeling
The MPCA may determine that refined modeling is necessary if the results of the
screening or refined screening analysis indicate that the predicted concentrations from
a source exceed a standaydideline, ade minimusamount, or staffdentified
percentage of a standard of guideline. It
perform refined modeling. Howevéyefore a refined modeling analysis is performed,
the MPCA requires that the applicant submit a written modeling protocol using the
MPCA-appioved modeling protocol document. The MPCA protocol document
describes the methodologies to be utilized in the moddkngonstrationThe
MPCA-approved modeling protocol documeatgdiscussed in Section 5 of the
Guidance.

There are a varietyfoefined dispersion models available for use in predicting
ambient air concentrations from an emission source. The EPA has preferred
dispersion models for evaluating pollutant dispersion within 50 kilometers of the
source (i.e., Neafield) and for polluant transport greater than 50 kilometers (i.e.,
Farfield). Neaffield modeling is thenost common air dispersion modeling and is
used to evaluate a variety of PSD and NAAQS isdeedfield dispersion modeling
is typically related to a Class | analysigdanay or may not include chemical
transformation.

In general, refined nedield modeling requires much more detailed inputs and

complex models to calculate ambient impacts than screening modeling. The primary

model used for the refined modeling arethe st r ecent versions of
modeling system. Currently, the AERMOD modeling system can be downloaded

from EPAG6s Support Center for Regulatory A
http://www.epa.gov/ttn/scram

AERMOD is a steadtate, multiplesource, Gaussian dispersion model. AERMOD

is the EPA preferred refined model for estimating impacts at receptors located in
simpleor complex terrairdue to emissions from complicated sources. AERMOD can
predict ambientoncentrations using onsite, representative, or wase

meteorological dataets. AERMOD is capable of calculating downwind greiew!
concentrations due to point, area, and volume sources and can accommodate a large
number of sources and receptors.

AERMOD incorporates algorithms for the simulation of aerodynamic downwash

induced by buildings and can also address complex terrain usingnomittdel
algorithms. The AERMOD model does not handle atmospheric chemistry processes.
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Modeling involving polluant transformations (i.e. ozone, sulfates, etc.) is not
generally required for new or modified sources and is not addressed in this guidance
documentThe AERMOD model should always be run in the regulatory default mode
unless otherwise approved by MPCA .dddition, commercial versions of this model
that include usefriendly input interfaces are also acceptable if EPA has granted
modeling equivalency.

The CALPUFF model is typically used to assess impacts at Class | areas. CALPUFF
incorporates more sophisated physics and chemistry and requires more extensive
data input than AERMOD. CALPUFF is a mtiliiyer, multispecies norsteadystate

puff dispersion model that simulates the effects of time and s@agang

meteorological conditions on pollution tigport, transformation and removal.

CALPUFF can be applied on scales of tens to hundreds of kilomiteralmost
exclusively used in fafield analysis for Class | evaluations. It includes algorithms for
subgrid scale effects (such as terrain impimgat), as well as longeange effects

(such as pollutant removal due to wet scavenging and dry deposition, chemical
transformation, and visibility effects of particulate matter concentrations)Uhe r 6 s
Guide for the CALPUFF Dispersion Model (ET, 20p@)vides more information on

the CALPUFF model.
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2.0 WHEN TO M ODEL

The MPCA manages several air quality regulatory programsitbatriven by

decisions informed by the results of air quality dispersion modeling. One of the most

frequently asked questis by project proposers, consultants and MPCA staff is

AWhen is modeling required for my project?:
overview of the various programs and situations when air quality modeling is or may

be required. In addition, this discussisrsupported by thmatrixin Tables #2a and

2b in Attachment A

2.1 Title V Modeling Policy Information and Modeling Requirements

TheMPCA requirements for a Title V modeling project have changed over time to
reflect changes in policy ardispersiormodeling technologye.g., hardware and
software) The current practice is based on MP@ctice policy and approaches
developedver the past two decades. The following illustrates a brief timeline of the
current practice from its formal beginningstie early 1990s.

In 1993, the Minnesota Pollution Control Agency (MPCA) Air Quality Division made
a policy decision to include air dispersion modeling requirements in its Title V
permits for large Title V sources of RMNOx, and SQ (a.k.a. Title V modling
requirement)Prior to this time, the decision to model was made on almasase
basis.The Title V source threshold for each of these pollutants was based on
allowable (not actual) emissions of 100 tons per year. This initial policy was
developedn accordance with Minnesota Rule 7007.0800, subpart 2:

The permit shall include emissions limitations, operational
requirements and other provisions needed to ensure compltice

all applicable requirements at the time of permit issuance. The permit
shall also include any condition the agency determines to be necessary
to protect human health and teevironment.

In 2000, MPCA managers expressed concerns regarding resources needed to perform

and review Title V modeling, particularly for sources kely to exceed ambient

standards. At the same time, several PSD modeling analyses showed modeled
exceedancesf ambi ent standards with significant
sources (i.e., other facilities near the source conducting the analysis)inpVittfirom

staff, a new Title V modeling policy was sought to target sources most likely to

exceed ambient standards while still gathering data from other sources for future

PSD/SIP reviews.

In 2001, a more focused and streamlined Title V modeling polasydeveloped to

protect ambient standards and gather data for future PSD/SIP reiawsisedTitle

V modeling policy was finalizedith a memorandurdune 9, 2001 This policy

establishd three tierof informationcontent( or fAcaseso)the t o comply
NAAQS, that depend on the quantity of emissions from a source.

As of 2012 changes in the federal air quality regulatiéag., NAAQS)have resulted

inchangestothicaseé as presented i nThéesbamsed@ldthdg 1 MPCA p
with adistincive cakegoyforf aci | i ti es i denta fied as ANAAQ
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2.1.1 Title V Modeling Requirements
The requirements to conduct Title V modelarg typically found withinTable B:
Submittalsof an MPCA Title V Air Quality Permit.Some earlier issued permits may
have the requirements Trable A: Limits and Other Requirementse2001 Title V
MPCA modeling policy divides Title V sources intlaree information requirement
casesl) Full Dispersion Modeling2) Modeling Informationonly; and, 3) No
Modeling Required.The level of modeling data prepared and submitted is based on
maximum allowable emissions (i.e., potent@emit for uncontrolled sources) and
recent actual emission3.able #8 summarizes applicability fahe threecasesand the
submittal requirements for eachse Permits issued prior to 2001 may require
modeling submittals different than those described here. In that case, facilities must
follow their existing permit conditionsPlease note that the values pdad inTable
#3 are historical trigger valueand reflect thdd993 modeling policy as amendeder
time. The 1993 policy was developed from the typsafrcesTitle V sources in
operation at that time. These values may change in the future based NAASS.

Table #8871 Title V Refined Dispersion Modeling Classification Based on PolluSg®cific
Emissions (Actual or Allowable)

Actuals Allowables
Case 1 NO, > 1,000 TPY NO, > 100 TPY
Full Dispersion Modeling PM;y > 100 TPY PM;, > 100 TPY
SO, > 250 TPY SO, > 100 TPY
Case 2 NO, < 1,000 TPY NO, > 100 TPY
Modeling Information only S0 < “UENRR Y PMy, > 100 TPY
SO, < 250 TPY SO, > 100 TPY
Case 3 NO, < 1,000 TPY NO, < 100 TPY
No Modeling Required PM;; < 100 TPY PM;; < 100 TPY
SO, < 250 TPY SO, < 100 TPY

2.1.1.1Case 1. Full Dispersion Modeling Requirement
The Full Dispersion Modeling Requirement applies to;MOx, and SQif facility
allowable emissions are greater than 100 tons/year @f, RNDx, or SO, provided
actual emissions exceed 100 tons/yeai P Rb0 tons/year SQHor 1,000 tons/year
NOx.! Full dispersion modeling may also be required if evidence exists that modeling
would predict an exceedance of the NAAQS or MAAQBiIs has recently come to
include 24hour PM s, and new shoiterm (Ehour) ambient standards fNIOx and
SO,.

Title V sources with the Full Di spersion M
air dispersion modeling using AERMCdhd BPIPPRIME. Facilities are expected to

follow the process described in the following sections for conducting Non PSD

modeling

1 The MPCA ypically requires full dispersion modeling for all three pollutants {RBO,, and NQ),

i ncludt#riggerednpal | utants, when any of the three pollu
triggering level (i.e., when actual $@missions exceed 250 tpy). Wever, in 2012, the MPCA

decided that full dispersion modeling of a Aoiggering pollutant is not required if its actual emissions

are |l ess than 40% of that p geéniisgianalessthan 400tpy).dnger i ng | e
such a case, thentriggered pollutant likely falls into Case 2.
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Please review the MPCA Modeling submittal forms (e.g., Protocol and Report forms)
for further direction on this issue. Additionally, greater detail on submittal process and
review is found in Section 5 of the Guidance.

2.1.1.2Case 2. Requirement for Modeling Information
Requirement for Modeling Information applies if facility allowable emissions exceed
100 tons/year for PM, NOx, or SQ and actual emissions are below 100 tons/year
PMjo, 250 tons/year SQand1,000 tons/year NQ As with the Full Dispersion
Modeling Requirement, evidence of possible modeled violatioambient air
guality standardmay alsariggerthe Modeling Information Requirement.

Sources with the Modeling Information Requirement in their Title V permit submit
relevant data about the facility without actually conducting modeling. The Modeling
Information includes location data for stacks, fugitive sourcesjibgs, and property
boundaries (or fence lines). It also includes verifying or supplementing facility data
the MPCA stores in its database. The data may be related to the stacks, fugitives,
buildings, property boundaries, and also emissions. Instrudbossibmitting Title V
modeling information can be found on the MPCA internet site:
http://www.pca.state.mn.us/publications/tilsodelinginstructions. pdf

The MPCAInternetsite also has a factsheet discussing the applicability of the
modeling information requiremerittp://www.pca.state.mn.us/publications/ag2

25.pdf

2.1.1.3Case 3. No Modeling Rquirement
At this time facilities with allowabler actualemissions less than 100 tons/year for
PMjo, NOx, or SQ will not be required to submit modeling information by their Title
V permit. Please note that there are state programs and/or situatiorssrefieed air
guality modeling may be required as part of a state decision on a project (e.g.,
environmental review).

2114 ANAAQS Noteso Policy I nformati on
In 2005, MPCA staff identified facilities that may be exceeding the NAAQS through
a cursory screening of 249 facilities to determine facility eligibility for an innovative
permitting option being developed by the MPQ@Awhat has become to badwn as
ANAQS Noteso modeling, the MPCA deter mined
state must conduct air dispersion modeling to demonstrate that they are in compliance
with the applicable NAAQST he ANAAQS NotesodoO cursory scre
assumedhe following(Table #4)

Table #4- Screening Input Assumptions for the NAAQS Notes project.
Stack Height Estimated as the average stack height values f
facilities with the same SIC code imet national
emissions inventory

Modeled Emissions Actual emissions agported in the @01
emission inventory
Hours of Operation 2,000 annual operating hours

Distance to Property Line | 50 meters

Due to MPCA regulation and policy, the MPCA cannot issue a permit where there is
knowledge or likelihood that the operationtloé facility under the permit would
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cause or contribute to violations of the NAAQS (40 CFR pt.50; Minn. Sat Section
116.07, subds. 4a and 9; Minn. R. 7007.0800, subps. 1, 2, and 4; Minn. R. 7009.0010
7009.0080)Facilities that were identified in the 20BB\AQS Notes screening must
demonstrate that their facility will comply with the applicable NAAQS using air
dispersion modeling or monitoringleasesee Sectiof3.1.1.2.1.2, 3.1.1.2.2.2,
3.1.1.2.3.2,) 3.5.1or further information on modeling NAAQS Notéxilities.

2.1.2 ACapped Permito Policy I nformatio
Included in theMPCA air qualityregulatoryprogramisthefi Ca p p e do mPagrr mi t
quality permit defined by ruland available to qualified facilitietn essence, the
ACapped Permito means that a facility must
level. In order to qualify for this program, a facility must submit screelenegl
modeling to demonstrate that they can comply with the applicableatemd.The
requirement to conduct conservative NAAQS modeling is in Minn. Rule 7007.1148 at
https://www.revisor.leg.state.mn.us/rules/?id=7007.1A&Rlitional information for
capped permits is availablelatp://www.pca.state.mn.us/air/permits/capped.html
The ACapped Permito program i s mamdged by
does not require any data or additional guidance from the MPCA Air Quality
Dispersion Modelingtaff.

2.1. 2.1 ACapped Permito Modeling Requir.
Capped permits have modeling requirements that are limited to conservative
screening techniquehe sceening involves the SCREEN3 model and the Capped
Permit Spreadsheet. These tools are available online at
http://www.pca.state.mn.us/air/permits/capped.html#resoufogsu have any
guestions on the use of these tools withinffbapped Permitsprogram, please
contact the MPCA Air Permit Engineer working on your project for further details.

2.1.3 Federal PSD Policy Information
Minnesota is one of just a fepermitting athoritest o have a fAdel egatedo
program.This means that the MPCA implements the federal PSD program found at
40 CFR 52.21.Some basic information on the federal PSD program is available at:

http://www epa.gov/nsr/psd.html

In addition, refer to the information ifables #2a and 2dor PSDspecific categories

and related modeling expectatioMghile many of the duties in the administration of

the PSD program may be implemented dire¢ligre arecertainsituationswherethe

MPCA will need to seek approval frothe Region 5 EPA offices in Chicago, lllinois.
Please be aware that this may add additional time to a project. Situations that require
EPA approval will vary. The MPCAIr Quality Permitting and Dispersion Modeling
staff will work with project proposers to facilitate the review and approval of any

EPA PSD issues.

2.1.3.1 Federal PSD Modeling Requirements
Major new air pollution sources or major modifications to existing sources mu
model air pollution impacts of alll pol |l ut a
emissions exceed the significant emission rgg&Rs)listed inTable#5.

Table#5. PSD Significant Emission Rates (SERS)
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Pollutant SER (tons/year)

Carbon Monoxidg¢CO) 100

Nitrogen Oxides (NQ) 40

Sulfur Dioxide (SQ) 40
Particulate Matter less than 10 microns 15

(PMyg)

Particulate Matter less than 2.5 micron 10

(PM,5) (direct PM, s emissions)
Ozone (volatile organic compounds) 40

Lead 0.6

If a project exceeds the pollutant emission thresholds identified in Table #3, a
modeling demonstration may be necesséhg complete PSD modeling
demonstration process is describe®attion3.1.1.For PSD projects, the modeling
demonstration will typially address PSD increment consumption and compliance
with the NAAQS.Please see Section 3.1 for a further discussion of PSD modeling.

For comparison with NAAQS, shown Trable#6, potential emissions of the new
source or existing source with new moditioas must be modeled along with nearby
sources.Please note thatMAAQS modeling demonstratiois conducted for both
PSD and No+PSD projects (e.g., Title V or Sta@nly permits) Please see Section
3.1 for further details on NAAQS modelimgdSection 3.7.2 for a discussion of
background concentration development.

15|Page



Table#6. - National Ambient Air Quality Standards, PSD Increments, and Significant Impact Levels
(March 14, 2012)

Pollutant| Averaging| Primary | Secondary PSD PSD Significant
Period | NAAQS | NAAQS Class li Class | Impact
(eg/m® | (eg/m®) | Increment| Increment|  Level
(eg/m® | (eg/m’) (eg/m’)
SO, 1-Hour 196 To be To be To be 7.86 (USEPA
determined | determined| determined | interim value)
3-Hour None 1,300 512 25 25
24-Hour 365 None 91 5 5
Annual 60** None 20 2 1
PMyq 24-Hour 150 150 30 8 5
Annual 5Q**** 5Q**** 17 4 1
PM, 5 24-Hour 35 35 9 2 1.2
Annual 15 15 4 1 0.3
NO, 1-Hour 188 To be To be To be 7.52 (USEPA
determined | determined | determined | interim value)
Annual 100 100 25 2.5 1
CO 1-Hour 40,000 40,000 None None 2,000
8-Hour 10,000 10,000 None None 500
(OF) 1-Hour 235 235 None None None
8-Hour 157 None None None None
Pb Rolling 0.15 0.15 None None None
3-Months

*Minnesota state -hour SQ standard and surrogate PSD and SIL values. (New federal NAAQS)
**Minnesota state annual S@tandard. Federal annual standard is @,

**\Minnesota state 2hour SQ standard for Northern Minnesota is 95 £. m

**Minnesota state annual PM standard (EPA revoked the federal anriRislh NAAQS).

Note: PSD Class | Area 24our value is generally 4 g F [RM,sis 0.07¢ g 7] (MPCA interim value is 0.2% of
NAAQS).

Minnesota ambient air quality standards are locateatps://www.revisor.leg.state.mn.us/rules/?id=7009.0080
Minnesota episode levels can are locatedhtats://www.evisor.leg.state.mn.us/rules/?id=7009.1060

National ambient air quality standards are listechit://www.epa.gov/air/criteria.html

2.1.33 Precursorsto Criteria Pollutants

The Prevention oBignificant Deterioration (PSD) regulation identifies emissions of
volatile organic compounds (VOCSs) and nitrogen oxide as precursors to ozone
formation. In addition, emissions of sulfur dioxide are recognized as precursors to the
formation of ambient commtrations of PMs. In Minnesota, nitrogen oxides

emissions are also identified as PiNbrecursors. EPA has clarified that the effects of
precursors on ambient concentrations of criteria pollutants need to be addressed in the
PSD analysisA discussion bwhen precursors should be considered in a modeling
demonstration, along with an approach to complete the analysis, is found in Section
3.7.2

The MPCA has not yet established a general policy for the treatment of precursors for
modeling performed foryrposes other than PSD. Decisions will be made on a case
by-case basjswith consideration to the approach presented above

2.1.4 Minor New Source Review
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The MPCAS sonstruction permitting program includasninor New Source Review
permitting program. fle minor New Source Review program applies to projects with
emission increases that do not trigger the PSD thresholds but otherwise require air
guality permitting. Under some circumstances, the MPCA may reouidelingfor

these construction permitBhe MPCA articulated its modeling policy for the ene

hour NQ, onehour SQ and 2006 2$our PM s NAAQS in aMay 25, 2011
memorandung(http://www.pca.state.mn.us/index.php/view
document.html?gid=16224. The followingportion of that memorandum has general
applicability to all regulated pollutants subject to a NAAQS, PSD increment, or state
ambient air quality standard:

The CAA requires the MPCA to have the ability to ensure that minor

sources do not cause or contribute to NAAQS violations or cause the

exce@lance of any applicable PSD increments. The CAA also requires

Mi nnesotads SIPs to demonstrate that th
ensure that major and minor sources do not cause or contribute to a

violation of any NAAQS or cause the exceedance of anycgipé PSD
increments. These requirements establis
formally require air dispersion modeling for minor sources to meet federal

requirements for a state Minor Source New Source Review (NSR)

program. Without the ability to ensure timaihor sources do not cause or
contribute to a violation of NAAQS, the
approval of SIPs to implement NAAQS in Minnesota is jeopardized.

The MPCAtypically does not require minor sources to model for NAAG&ny to
model aginst theapplicable PSD incrementnder rare circumstances (e.g.,
environmental review) it is possible that a minor source could be included in an
increment analysis.

The current practice is to assess compliance with applicable PSD increments during

the review of PSD modeling for proposed modifications at a major source. The

MPCA uses the following criteria for when NAAQS modeling may be required from

minor sourcesunde t he MPCAGs Minor Source NSR aut he

1. Triggering PSD, nonattainment area New Source Review, or
environmental review;

2. The installation of a neemergency internal combustion engine;

3. The facility is located in a nonattainment or maintenance area for a
related pollutant;

4. Existing modeling that indicates a potential threat to the NAAQS;

5. Anincrease in emissions of a related pollutant; or

6. Public interest.

Though these criteria are broad, owners or operators may better predict when
modeling may beaquired through proactive work in advance of potential investment
in new facilities or modifications. Owners or operators may review existing modeling
results for their own and nearby facilities. Predictions approaching NAAQS, PSD
increments, or visibilitghresholds are more likely to lead to modeling requests.
Owners or operators may also work cooperatively with their local communities to
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i mprove residentsd understanding of their
this type of cooperation woukltllow resolution oflocal concerns.

2.15 Overview of Air Toxics (Non-Criteria Pollutant) Modeling
Air toxicsdispersion and deposition modelimgy also belone as part of an Air
Emissions Risk Analysis (AERARAN AERA is developed tinform environmental
review and air permitting. In depth information about AERAs, including what triggers
an AERA, can be found on the MPCA AERA web site at
http://www.pca.state.mn.us/air/aera.htirike criteria pollutant modeling, an AERA
requiresan approved modelingrotocol An AERA modeling protocatanbe
completed using the form on tA&ERA website.
In general there are thrésvelsof air dispersion and deposition modelohgnefor
AERAOGS:

e Level 1/Initial Screening Screening dispersion modeling and food
chain analysisising MPCA Risk Assessment Screening Spreadsheet
(RASS) and the embedded Look Up Table
e Level 2 Refined dispersion modeling and screening food chain
analysisusing AERMOD ad RASS and Q/CHI spreadsheets
o Level 3 Refined dispersion and deposition modeling and refined food
chain analysisising AERMOD and commercially available software
that foll ows EPAOGs Human Heal th Ri sk
(HHRAP)

Themore refined analysesquiremore data andre moraesource intensive. An
applicantcansubmit a protocotiescribing toolshat uselifferent levels of screening

to characterize different parts of the projéair example, the MPCA Mercury Risk
Estimation Method (MMREM) mauyse less refined dispersion modeling than the rest
of the project.

2.151Level L
The RASS includes an option for inputting stack height and distance to the property in
order to look up preun screening AERMOD dispersion factorBhe prerun
dispersion factoraere calculatedssunng no thermal or mechanical buoyancy (i.e.,
ambient émperature plume and negligible exit velocity), and that building downwash
occurs from a building one meter shorter than the sidek RASS also includes
multi-pathway screeninfactors forestimatingfood chain riskgexcluding the fish
ingestion pathwagy MMREM is used for estimating risks from ingesting mercury in
fish. Thescreening tools in the RAS8eparticularly useful for screening out smaller
sources of pollution, specific pollutants or specific exposure pathwefgemore
refined analysisire conducted

2.15.2 Level 2
AERMOD may be used to generatsitized dispersion factors for each stagkjch
are therentered directly into the RASS he same general guidance used for criteria
pollutants should be followefr receptor placement, negirological data, and source
characterizationThis is the most common type of AERA modeling.
The multichem function of AERMOD may be used to calculate pollutant air
concentrations directly. These air concentrations are then entered directly into an
unpmotected MPCA RASS. The consultant should request an unprotected RASS if this
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type of modeling is proposed. Multhem is a desirable function for complex
facilities with many pollutants and stacksbQ), as it avoids a model run for each
pollutant.

Furthe refined modeling may also be conducted using the MPCA Q/CHI spreadsheet.
This involves using AERMOD to model Q/CKHlims generated by th@/CHI

spreadsheet, instead of the unitized 1 gram/second emissioi nat€/CHI method

is useful wherthere aranultiple sourcesindmore refined spatial and temporal
modelingis desired.

2.15.3Level 3
This type of modeling involves different model options and assumptiansatk
typically used for criteria pollutant modeling. MPCA defaults@videdin the
AERA-26 Refined HHRAFBased Analysis Form at
http://www.pca.state.muas/index.php/air/aimonitoringandreporting/airemissions
andmonitoring/airemissionrisk-analysisaera/formsanddeliverablesaera.html
Such modeling should only be undertaken after consultation with MPCA risk
assessment staff.

2.16 Environmental Review and Other Modeling Activities
Air dispersion modeling is typically part of an air quality permit process; however,
there are other programs within the MPCA that may require an air dispersion model to
complete the analysishTe M P EmkibismentaReviewprogramis typically the
primary nonpermit and nofregulatory program where air dispersion modetiag be
used to analyze air quality impacisa project is undergoing an environmental
assessment worksheet (EAW) or an environmental impacte&atdEIS), air quality
modeling may be required to address potential air quality imp&ictnodeling for
an environmental review project is not necessarily dictated by the needs of an air
quality permit. Within the environmental review program, air ifpahodeling may
include cumulative effects modeling @r deposition analysis as well as any air toxic
analysis as discussed above in section 2 Th& decision to model for an
environmental review project is determined on a-Bsease basis in conlsation
with the MPCA Environmental Review Project Manager and MPCA Air Quality
Staff. For more information on air quality and environmental review, pleasdisiek [

Additionally, the air dispersion modelimgformationneeadin an EAWmay be
different from those in an EIShe EIS air quality modeling is subject to a scoping
process that may include additional air quality analysis such as deposition, refined
inhalation risk analysis, et&n EAW is a screening document that is designed to
revaal if there are any potentially significant and irreversible environmental impacts
that would require furtheanalysis through an EIShe air quality modeling
demonstratiomn an EAW is often similar (if not the same) as that required for a PSD
or NAAQS nodeling demonstratiorAs such, an air dispersion modeling analysis
would account for any applicable ambient air quality standards or inhalation health
risk values in order to determine if there are any modeled excesdanoedeled
exceedance would prale evidence for a potentially significant environmental
impact. An EIS is a more thorough environmental analysis that may require more
refined air quality dispersion modeling.
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The Environmental Review program may also requiredam @analysis for some
projects. The Environmental Review program has specific guidagvexe from this
documenbn developing an odor analysis for a proposed or existing project. Please
contact the specific MPCA Environmental Review Project Manager for details if an
odor analysiss required for your project.

Another important type of dispersion modeling activity relates to the deposition of
pollutants via the ambient air. While some types of deposition modeling may be part
of existing MPCA air quality permit analysis, environmte review may require more
detailed or complex deposition modeling for a variety of pollutants and impacts. This
type of analysis is almost exclusively within the domain of an EIS. It is an infrequent
analysis and is typically part of the EIS scopingcess.
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3.0 How TO MODEL - MODELING PROCEDURES

The MPCA follows the EPA regulations and guidance when developing or reviewing
ambient air quality models for Title V permits or P-&ated analysis. The following
is a description of the MPCAOGlatgdr ef erred a
ambient air gality modeling. It describes specific practices that facilitate the efficient
review and approval of modelingprotocol and report, including specific direction on
the development of various inputs for the model. In addition, this section also
describegonditions that are unique to permitting under the Clean Air Act such as
State Implementation Plan modeling and unique PSD requirements. Lastly, this
section also offers a discussion of emerging topics and the approach MPCA is
pursuing to address theseuss.

3.1 PSDProjects and NorPSD Projects
The MPCA administers the federal Prevention of Significant Deterioration (PSD)
program along with théederalTitle V air permitting programThe MPCA also
administersa variety of stat@nly air qualitypermitsincluding state (minor New
Source Review) construction permiggl air quality permits issued by the MPCA
could be subject to some form of air quality modeling; however-R&Ded permits
and NonPSD Title V permits are a majority of the air qualitydebng
demonstrations reviewed by the MPCA. For modeling purposes, the MBEA
identified two categories of modeling demonstrations: PSD projects anéSIon
projects. This distinction reflects the type of analysis that is required under each type
of permitting action.

For PSD projects, a modeling demonstration typically includes an analysis of the
NAAQS and/or PSD increment, defined below in Sec8dnl For NorPSD

modeling demonstrations, which typically include N®8D Title V permitand
occasionally Statenly permits, emphasis is on compliance with the applicable
NAAQS and/or MAAQS. For specifics on the PSD and Title V programs, please refer
to the following information:

[Link]

The following discussion in this section provides a nevié the modeling process for
PSD and No+PSD projectsPlease notéhat bothPSD and NofPSD projects are

required to undergo the MPCA permitting process, which typically includes air
dispersion modeling. In some circumstances, stateafadieral enviromental

review is required. If a project is subject to environmental review, pecamtsotbe

issued until the environmental review process is complete. Any of these steps may be
time consuming if the project is complex or contentious. Dispersion modetiag

Asi mpleo PSD project may be approved in as
reviewing modeled results. PSD projects involving complex facilities, many or large
nearby sources, contentious Aoodeling issues (e.g., mercury, Pyltimber sales)

or modeledexceedancesf NAAQS or increments may all delay approval of facility
modeling. In extreme cases, the enéinvironmental reviewnodeling and permitting
procesesmay take several years.

3.1.1 Preliminary Analysis and Full Impact Analysis/Refined Modeling
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The EPA has provided two levels of review to assess potential air quality impacts:
preliminary and full impact analys{See Figuretl). The preliminary impact air

quality analysis is conducted to determine if a full impact air quality analysis is
needed and to define the impact area within which a full impact analysis is conducted.
The preliminary impact analysis uses the pollutgmtroprate SIL and may include
either the proposed project or the entire facility, depending on the situHtisn.

analysis is common to the PSD addn- PSDmodeling described abovéhe

information developed from the preliminary analysis is used to deterharfall

impact analysis is requirddr either the PSD increment analysis, NAAQS analysis,

or both A full impact analysis consists of separate analyses for the NAAQS and PSD
increments and will consider emissions from the proposed source(s) or source
madifications,andany existingnearby sources. In additionNsAAQS analysiswill

require a pollutanspecificbackground concentration. The full impact analysis is
conducted for Class thodeling(both PSD and Ne®SD demonstrations) and Class |
(incrementand AQRVS) aread he distinction between PSD and NB&D modeling

is significant. A Non-PSD modelinglemonstratioms much simpler by comparis@s

it accounts for the applicable NAAQS (or MAAQS) and includes appropriate nearby
sources and a backgrounahcentrationA modeling demonstration for increment is
generally not required in NeRSD modeling demonstrations.
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Stage One

Stage Two
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3.1.1.1Stage Oné&’ Preliminary Analysis
The first step involves running a model of the proposed prejaigsiongas opposed
to the entire facility, if already in existence) to deternwiether the predicted
pollutant concentrations (excluding background concentration) exceed the applicable
pollutantSIL’Thi s i s known as aThifideep efthé processsis y An al
not typically included in the modeling protocol for review apgroval. Rather, it is
conducted as part of the preparation of the proposed modeling proidusistep of
the process applies to both PSD projects and®8D projects that undergo an air
analysis.

The EPA has prelimieady aralgsesrhodeis Drilyehe significant

increase in potential emissions of a pollutant from a proposed new source, or the
significant net emissions increase of a po
results of the SIL modelingonducted in the PreliminaAnalysisindicate that the
proposed project exceeds the SILs, furtd@AQS and/orPSD increment modeling

is likely required.The area delineated by this analysis is often referred to as the
significant i nifghe eciultsafthe modelinge Getow the SIL, no
additional modeling analysimaybe required unless special circumstances exist (e.qg.,
protection of the NAAQS or increment, environmental reviévae Preliminary
Analysis should consider an initial radius of 20 kilometers from ¢éméec of the

source under revievhowever, some sources may require a larger radepending

on the nature of the source emissidrtse largest distance that a radius could be
developed using AERMOD is 50 kilometers, consistent with the limitationgof th
software.Initially, the receptor grid should be a Polar grid converted to discrete
Cartesian receptor$his approach may require additional model runs with Cartesian
grids to acc oTendn aridbuilding tioanwasp shoutd algo be
consideed as part of the Preliminary Analysis.

3.1.1.2Stage Twoi Full Impact Analysis/Refined Modeling
If the Preliminary Analysis indicates an exceedance of the applicablerSh
MPCA staffdetermination thate project threatens air quality conditiphgther air
guality modeling is needed to demonstrate compliance with the applicable NAAQS or
increment. Depending on whether the proposed project is within the PSD program

determines the nature of the modeling demo
Impact Analysiso is required to determine |
increment values or the applicable NAAQS. For4R8D projects, the analysis is

ARefined Modelingo using a background conc

emission sourcedr activities. The following discussion identifies the four steps
common to each approach with details relevant to each programmatic path.

3.1.1.2.1Step Onei Impact Area Evaluation
When determining the scope of the modeling demonstration for PSRarBSD
projects, it is important to determine the impact area (or significant impact area) in
order to determine if there are nearby emission sources that could affect the
compliance status of the emission source under reyiéie basis for the

% The preliminary analysis (modeling the emissions increase from the proposed project only and
comparing it to the SIL) is allowed in Minnesota counties where there is at least one SIL of increment
remaining (based on the most recent increment model
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determnation of the project specific impact area is the Preliminary Analysis using the
applicable SILs, described above in Secdhl

For PSD projects, impact area is specific with respect to determination and content
(SeeSection 3.1.1.2.1.)For NonP projects, the determination of the impact area

as well as the content of the nearby sources is subject to more discretion than the PSD
projects and is often subject to other programmatic influences (e.g., environmental
review). (SeeSection 3.1.1.2.2.)

3.1.1.2.1.1PSD Projects
For the purpose of PSD modeling, the impact area is the geographic area of interest
that was identified through th&eliminary Analysis using the appropriate SIL value.
As noted in the EPA Guidance:

Theimpact areais a ciralar area with a radius extending from the
source to (1) the most distant point where approved dispersion
modeling predicts a significant ambient impact will occur, or (2) a
modeling receptor distance of 50 km, whichever is less.

The impact area radiussdiussion offered by EPA is an important construct in the
development of a modeling demonstration. The first item offered by the EPA
language provided above is the use of the SIA as the definitive boundary of the
modeling demonstration. This is based ondhut of the Preliminary Analysis

where the initial modeling radius is suggested as 20km. The underlying assumption is
that the source under review will result in an SIA that is less than 20km in radius. For
nearly all sources, this is a reasonable agsiam In rare situations, the boundaries of
the Preliminary Analysis will have to be adjusted to a greater distance as the source
under review generates an SIA that is greater than 20km. If the SIA is greater than
50km, the default radius of 50km is usegdthis value reflects the functional limits of
AERMOD.

Please note that there is a distinction between the final modeling demonstration radius
based on the impact area and the search radius used to develop the nearby source
emission inventoryAs apractice, it is important to review all emission sources out to

50 kilometers from the source under revievorder to evaluate if any large source

may have an adverse impact on ambient air quality conditions for the source under
review. The purpose of tBireview is to determine if a nearby source has a significant
concentration gradient such that it would impact the source under review. Nearby
sources that have an impact on the source under review should be included as explicit
sources within the modelirdgmonstration. This topic iustrated in detail in

Section 3.6.1

The Preliminary Aalysis should include an evaluation for each pollutant averaging
time in order to develop a pollutant and averagintge specific impact area.

Ultimately, the impact area used for the full air quality analysis of a particular
pollutant is the largest ohé areas determined for that pollutant. A graphical example
of a modeled impact area is providad-igure #2. The impact area is a key feature in
the PSD project analysis as it provides the boundaries for the development of the
emission inventory for themodeling demonstration.
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3.1.1.2.1.2 NofPSD Projects
While there is no specific requirement to conduételiminary Analysisfor most
nonPSD projectsbest modeling practice would consider a Preliminary Analysis in
order to determine the extent of tme@deling grid. For Non-PSD projects, a review of
nearby sources 50 kilometers from the source under review, as described in Section
3.1.1.2.1.1isconsidered a reasonable effort atingly suggestedThe benefit of
this approach is that a SIL analymsay provide adequate information to forgo
additional air quality modeling if the results of the analysis demonstrate that the
project is below the applicable SIL valuésproject undergoing an environmental
review may be required to model sources outideSIL-defined extent to account
for cumulative effectsThis approach alsoppl i es t o ANAAQS Noteso p
described in Sectiop.1.1.4

3.1.1.2.2 Step Twoi Emission Inventory and Nearby Source
Once the impact area has been establishedl] he necessary to determine which
nearby emission sources to include in the modeling demonstration. Once the nearby
sources have been determined, an emission inventory will be needed to account for all
the nearby emissions that may adversely affectdingpliance status of the source
under review. For PSD projeds described in Section 3.1.1.2,2le determination
of nearby sources and the development of an emission inventory is more involved as
the PSD increment analysis presents several uniqugsentd determine if increment
is being consumed or expanded as part of the compliance determination. The NAAQS
analysis, whether it is for a PSD project or a NR8D project, requires the
determination of nearby sources and an applicable background traticeno
account for sources and activities tae¢ not explicitly modeled anday affect the
compliance status of the source under revigwiscussion of this approach for Non
PSD projects is found in Section 3.1.1.2.2S&ction3.6.1describeshe preferred
approaches to identify nearby sources that should be included in the modeling
demonstratioralong with specifics on source characterization

3.1.1.2.2 .1PSD Projects
For PSD projects, the modelidgmonstratiotypically includes d&NAAQS analysis
and anmcrementnalysisThe PSD modeling demonstration requires that nearby
sources that may affect the compliance status of the source under review should be
modeled explicitly in the PSD demonstratidime PSD Increment inventory and the
NAAQS inventory differ with respect to compilation and operation.

The development of an increment emission inventiorgrémentnventory) is a

critical feature of the overall PSD increment analysis. [ibeementinventory

accounts for all of the sources in ihgact area and in certain situations, beyond, that

consume PSD increment. Therementinventory also provides information on

emissions increases and decreases, which have occurred from sources since the

applicable baseline datelease contact the MPTAr specific data related to the

sources ofinterest he EPA has noted that Alncrement
will generally be based on changes in actual emissions reflected by the normal source
operation for a per i ogdthantrenentiwentony,s. 6 | n or d
project proposers should prepare data that reflects the increment consumption and

expansion within the impact area.
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Increment consumption reflects the amount of ambient air in the applicable NAAQS
t hat i s A pdlutastsifrom dndemibsipn source. According to EPA:

Emissions increases that consume a portion of the applicable increment
are, in general, all those not accounted for in the baseline concentration
and specifically include:

actual emissions increasescurring after thenajor source

baseline date which are associated with physical changes or
changes in the method of operation (i.e., construction) at a major
stationary source; and,

actual emissions increases at any stationary source, area source,
or mabile source occurring after tmeinor source baseline

date.

For increment expansion, the EPA considers two ways to add or expand increment:

The most common case is the reduction of actual emissions from any source
after the minor source baseline datay such emissions reduction would
increase the amount of available increment to the extent that ambient
concentrations would be reduced; or,

The less common case of increment expansion can result from the reduction of
actual emissions after the major emubaseline date, but before the minor

source baseline date, if the reduction results from a physical change or change
in the method of operation (i.e., construction) at a major stationary source.

Note: A source must have existed and been in operatiar before the baseline

date to be considered for increment expansion. The source must be shut down as part
of the project or have lower actual emissions to expand the increment. That is, there

is no credit for contemporaneous shutdowns or for sourcesifpednafter the

baseline date that have reduced emissions, have been shut down, or will be shut down
as part of the current project, since modeling is used to determine the amount of
increment consumed or expanded. Therefore, a source that did ndt@xmeas not
operating on the baseline date would not have contributed to the air quality at that
time, and there would be no need to model the source with an emission rate of zero.
Omitthese sources from the inventory.

The need for a detailed inventory Ieetkey to developing credible and valid

increment values. This means that to account for changes in emissions or other source
parameters, it is possible that input values will be calculated as a combination of
negative numbers and positive numbers to aatcfor a difference in baseline and
current/proposed project conditions, consistent with EPA Guidance:

If the change in the actual emissions rate at a particular source involves a change in
stack parameters (e.g., stack height, gas exit temperaturg¢heicthe stack

parameters and emissions rates associated with both the baseline case and the current
situation must be used as input to the dispersion model. To determine increment
consumption (or expansion) for such a soutfte baseline case emissioage input

to the model as negative emissigrdong with the baseline stack parameters. In the
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same model rurthe current case for the same source is modeled as the total current
emissions associated with the current stack parametpfia positive emissins] This
procedure effectively calculates, for each receptor and for each averaginthéme
difference between the baseline concentration and the current concentration (i.e.,
the amount of increment consumed by the source).

In general, for modelingpproses, the MPCA operationally wu
approacho to evaluate PSD increment that r
Guidance:

e negative emission rates for MSBD conditions
e positive emission rates for petSBD conditions

An example of annput file developed for a PSD increment analysis is provided in
Figure#3.

The NAAQS inventory for a PSD project does not take into account negative
emission values as described in the PSD increment analysis. The NAAQS inventory
or a PSD project shoul@flect theallowableemissions foeach of the nearby

source. Wherever possiblehe identified nearby sources should be modeled as
refinedor representative stagourceslt is important to recognize that there is the
possibility that the NAAQS inventory will not be consistent with the PSD increment
inventory. This may result in additional work to fully account for the PSD increment
and NAAQS analysis.

3.1.1.2.2 . Non-PSD Projects
The NorPSD emission inventory is similar to the PEBAQS inventory The
primary goal of a NotPSD modeling demonstration is compliance with the
applicable NAAQS and MAAQSTypically, the NoAPSD modeling demonstrations
are not as rigorous as the PSD modeling demonstrations; however, under certain
circumstances, additional emission sources may be included to accoemigeion
sources of public interest that would not noltgnae included ira PSDanalysis. The
inventory should represent allowable emissions for the applicable sotlease
refer to Sectior8.6.2to review the various approaches used to develop a background
concentration for a NeRSD projectPlease notéhat this approach also applies to
ANAAQS Noteso projects.

3.1.1.2.3 Step Threé Full Impact Analysis/Refined Modeling
The modeling demonstration for a PSD and M8D differ in their scope of analysis.
The Full Impact Analysis is specific to PSD prdageand typically includes both a
PSD increment analysis and a NAAQS analydisder certain circumstances, a
MAAQS analysis maylsobe requiredFor NonrPSD projects, Refined Modeling
includes a NAAQS analysis and may include specific MAAQS pollutantsaase
by-case basis.

3.1.1.2.3.1PSD Projects
The Full Impact Analysis expands theefiminary impact analysis by considering
emissions from both the proposed project as well as other sources in the impact area.
TheFull Impact Analysignay alsoconsider other sources outside the impact area that
could cause significant impacts in the impact area of the sand=r review The
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results from the full impact analysis are used to demonstrate compliance with
NAAQS/MAAQS and PSD increments. The souneeentory for the cumulative
NAAQS/MAAQS analysis includes all nearby sources that have significant impacts
within the proposed source impact area, while the source inventory for the cumulative
PSD increment analysis is limited to incremeffecting soures (new sources and

changes to existing sources that have occurred since the applicable increment baseline
date).

TheFull Impact Analysigs limited to receptor locations within the proposed project's
impact area. The modal concentrationsom the NAAQS/MAAQS cumulative

impact analysis are added to representative ambient background concentrations and
the total concentrations are compared to the NAAQEQS. Conversely, the

modeled air quality impacts for all incremarnsuming sources are directly

compared to the PSD increments to determine compliance (without consideration of
ambient background concentrations).

3.1.1.2.3 .Non-PSD Projects
For NonPSD projects, the modeling demonstration is focused on determining
compliance with applicable ambient guality standards (e.g., NAAQS and
MAAQS). Typically, modeling demonstrations for N®SD projects are referred to
as Refined Modeling exercise. The contera &fefined Modeling demonstratiovill
include the source under review, sources identifietiénrhpact area analysis, and a
background concentration to account for emission sources and related athigtties
are not explicitly modeledrhenearby sources are typically modeled as refined
sources; however, the MPCA has discretion on the contétePSD modeling
analysisand may suggest other source characterizatllesise note that this
approach al so appl i e sasdescribBdNPASadidl.INlot es O pr o

3.1.1.2.4Step Fouri Compliance Demonstration
An applicant for a PSD pernmtust demonstrate that the proposed source will not
cause or contribute to air pollution in violation of any PSD increraeapplicable
NAAQS/MAAQS. An applicant for a No#PSD (State Only) permit must demonstrate
that they will comply with the applicableMAQS/MAAQS. This compliance
demonstratiomnwhether the source under review is a PSD or-R8D sourcemust
result in one of the followingonditions

1. The proposed new source or modification will not cause a significant ambient
impact anywhere.

2. The propsed new source or modification, in conjunction with existing
sources, will not cause or contribute to a violation of any NAAQS or PSD
increment.

3. The proposed new source or modification, in conjunction with existing
sources, will cause or contribute toialation, but will secure sufficient
emissions reductions to offset its adverse air quality impact.

To facilitate the NAAQS and PSD compliance demonstration, the MPCA has

included a specific table of modeled concentrations and increment consumption
categoriesn the Modeling Report form described in greater detail in Section 5.
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312 How to Estimate @ MaxHoum&EmssionBast Act ual
Estimating past actual annual emissions is much easier (via emission inventory data)
than estimatingnaximumpast actual 24hour emissions (i.e., researching old facility
records). A common reoccurring question is how to estimate maximuratehnort
emi ssions. EPA speaks to this in ANSR Advi
|l ncrement Consumpt i ediMay 3n198%.0Se¢ AppeCdxB81 i nao d;
which states:

eone would expect to see such maxi mums
total 24hour operating time periods (which means-operating time

periods dondét count in making this dete
5% gudeline is intended only to rule out the possibility that a source

could deliberately operate only a few times at very high rates in order

to decrease increment consumption at some future time.

NSR advisory memorandum #1 should be used to estimate mapastractual
shortterm (3hour and 24hour) emissions fominor source baseline date (MSBD)
conditions. If you have additional questions regarding emission estimating, please
contact your MPCA permit engineer.

3.1.3 PSD Increment and Future Growth
Thegoal of the Prevention of Significant Deterioration (PSD) program is to ensure
that air quality in areas with clean air does not significantly deteriorate, while
maintaining a margin for future industrial growth. The PSD regulations do not prevent
sourcedrom increasing emissions. Instead, they are designed to:

e protect public health and welfare;
preserve, protect, and enhance the air quality in national parks, national
wilderness areas, national monuments, national seashores, and other areas of
specialnational or regional natural, recreational, scenic, or historic value;

e insure that economic growth will occur in a manner consistent with the
preservation of existing clean air resources; and,

e assure that any decision to permit increased air pollutianyrarea to which
this section applies is made only after careful evaluation of all the
consequences of such a decision and after adequate procedural opportunities
for informed public participation in the decision making process.

The MPCA is responsibi@r the implementation of the federal PSD program in
Minnesota. Our primary goal is to protect the applicable NAAQS and overall air
quality, consistent with the bullets provided above. The MPCA also recognizes the
need to balance future growth and econoviability with the protection of ambient

air quality. It is within the scope of future growth that the MPCA identifies three
categories where growth occurs: New facilities; modifications of existing facilities;
and, expansion of facilities. Each of thes¢egories of growthasthe potential to
consume increment and adversely impact air quality.

In order to manage future growth and economic viability, the MPCA has considered
the practice of conserving an amount of one unit of a polhsjaetific SiLvalue
(A0GB®leLd) within an i ncr e miéiedppr@achasl ysi s for f
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intended as a godkf.it is not possible to achieve OfieSILO v al ue f or, future
then a modeling exercise that demonstrates compliance with the increment value is

sufficient to preserve future growth and protect the ambient air standardsA f aci | i ty
permit may include requirements to remodel any future changes so the compliance

with the NAAQS continues

3.2. State Implementation Plan Modeling and PSD Special Topics
There are two additional regulatory considerations that require special modeling
considerations: State Implementation Plan modeling and a suite of special topics
under the PSD program. The following is a description of each consideration.

3.2.1 State Imdementation Plan Modeling
State Implementation Plans (SIRs¢ the regulations and other materials for meeting
clean air standards and associated Clean Air Act requiremiémts.ehicle for
demonstrating compliance with the CAA and EPA rules is the SikRhws
established as part of Title I, Section 110 of the CAASIP adopted by the state and
approved by the EPA is legally binding under both state and federal law, and may be
enforced by authorities at either level.

3.2.1.1SIP Pollutants
The SIP foases on regulation of the criteria air pollutants, which are those pollutants
for which EPA has set a National Ambient Air Quality Standard (NAAQS) to protect
human health Air toxics, or hazardous air pollutants, are regulated under other
portions of theCAA and are not included in the SIP.

3.2.1.2SIP Modeling
Air quality dispersion modeling for a SIP falls into two categories: attainment
demonstrations and permit modeliigach approach is unique apiesents air quality
dispersion modeling as a medosvaluate compliance with the applicable NAAQS
pollutant.

The development of an attainment demonstration is fairly straightforiéren the
MPCA submits a SIP to EPA, whether it is a new plan or a revision to an existing
plan,one of the componentke SIP submittainaybe ar dispersion modeling of the
area showing projected or continued attainment of the NAAQSispersion

modeling conducted for either a revision to an existing plan or for a SIP submittal for
attainment demonstration will typicglfollow NAAQS modeling methodologies.

That is, modeling that considers the impact of the facility, nearby sources, and
background concentratioridowever, additional details related to the SIP modeling
may be outlined in EPA guidance documents and therefore should be considered.

Under certain circumstances, permit modeling and the SIP intdrsigtdual
facilities within a SIP maintenance amaking modifications to the facility or
emissions may be required to submit air dispersion modeling reflecting such
modification to ensure compliance with existing SIP conditions. Air dispersion
modeling conducted for facilities within SIP maintenancea afeuld follow the air
dispersion modeling process and procedures outlin8éation5.1 of this document.
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Moredetailed informatioron Minnesota SIP
http://www.pca.state.mn.us/index.php/aidairality-andpollutants/generadir-
quality/stateimplementatiorplan/statamplementatiorplanfor-lead.html
Questiongegarding State Implemgtion Planplease contacfatherine
Neuschley651-757-2607.

3.2.2 PSD Special Topics
As noted aboveeveral PSD topics are treated with greater detail. These topics
include visibility screening, particulate matter from offsite roanslClass |
increment modeling

3.2.2.1Visibility Screening
Facilities performing PSD modeling must show they will adtersely impact any
Clas | areas. EPAG6s VI SCREEN model
(http://www.epa.gov/scram001/tt22.htm#viscresnavailable for this purpose. PSD
projects may run a VISCREEN levglanalysis, and perform more refined visibility
modeling if it fails the levell test. Projects located withB90 km of a Class | area
should notify the Federal Land Manger (FLM) oé fhroposed project. Some contact
information is |isted bel ow. AVery | argeo -
100 km from Class | areas may also need to notify the FLM. The notification is
subjective but depends on the size of the facility/ptpfaze of other nearby sources,
current conditions in Class | areas, and the potential for growth in the area.
Contact List:

Chief, Policy, Planning and Permit Review Branch
National Park Service Air Resources Division

PO Box 25287

Denver, CO 80220287

Midwest Regional Office, National Park Service
1709 Jackson St.
Omaha, NE 68102

Chief, Air Quality Branch, US Fish and Wildlife Service
c/o National Park Service

PO Box 25287

Denver, CO 80220287

Fish and Wildlife Servicé Region 3
Fort Snelling
Minneapolis, MN 55111

3.2.2.2PM3 s and PM;o Emissions from Off-Site Roads
PSD projects must account for the increase in emissions related to the proposed
project. Although explicit modeling of projestlated vehicle traffic on of§ite roads
is generallynot required, appropriate PMand PM background concentrations
should be used to account for such nearby vehicle traffic impacts on ambignt PM
and PMg levels.Depending on the circumstances of the project, an additional impacts
analysis, consistent with 40 CFR 52.21 (n) & (0), may be requimjects subject to
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environmental review may require more detailed analysis editeffroad traffic
emissions.

3.2.23 PSD Class | Increment Modeling
Class | areas are of special national or regional scenic, recreational, natural, or historic
value for which the PSD regulations provide special protection. The Federal Land
Manager (FLM) of each Class | area is charged wie affirmative responsibility to

protect that areads unique attributes, exp:

(AQRVOG6s). The permitting authority, MP CA,

Prevention of Significant Deterioration (PSD) praxg and ensuring that the NAAQS

and increments are protected within the state. The permit applicant should contact the
appropriate FLM as soon as plans for a new major source or modification have begun
(NSRWM, 1990). The PSD regulations specify that &wewing authority furnish

written notice of any permit application for a proposed major stationary source or
major modification to the FLM and the official charged with direct responsibility for
management of any lands within the area. The purpose afdbisnent is to

document and describe procedures and expectations for analyzipgHRils, NOx,

SO, increments in Class | ared&or further details on Class | increment modeling,
please refer té\ppendixB.

3.3. Standard Modeling Information
This section focuses on the fundamental operations of air dispersion modeling as
required for a PSD or NeRSD projectMost of the practices presented in this section
reflect EPA guidance or best modeling practices established though MPCA
experience. Vaations to a established modeling practices presented in this section
should be discussed with MPCA staff prior to submittal.

3.3.1 Model Defaults and NorDefaults
The AERMOD model was designed to develop modeling demonstrations that support
the EPA's rgulatory programsspecifically permitting of PSD and ndg?SD sources.
In nearly all caseshe regulatory modeling optiorstiouldbe the default mode of
operation fomnymodelng demonstratiorlMPCA modelingstaff recognizethat
there are specific sittians when a nomegulatory default is required. Typically,
these situations involve the approach taken to address an ambient standard {e.g., NO
and the ozone limiting methods); unique stack and terrain features as well as various
approaches to developigdeposition modeling demonstration. A matrix with the
description of the nenegulatory defaults is provided AppendixC. Please be aware
that the use of a neregulatory default for a modeling demonstration will require
approval from the EPA and theRZA in the case of PSD permit modeling
demonstrations. For all other permits where air quality dispersion modeling is
required, the MPCA is the review and approval authority.

3.3.2 Meteorology
The currenMPCA preprocessed meteorological data set fi¢he mostecent
version (to date) of AERMET (version 11059), as well as the new ERArpoessor
AERMI NUTE (version 11059) and the wuse of
AERSURFACE (version 08009).

There are approximately 80 meteorological surface observing stations in the state of
Mi nnesot a, consisting of ASOS (Automated
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(Automated Weather Observing System) sites. The overwhelming majority of these
sites are locad on airport property and follow guidelines laid out in the Federal
Meteorological Handbook (see links below). The 87 stations from Minnesota, as well
as Wisconsin, South Dakota, and North Dakota, were examined using preliminary
processing to determinealslity for modeling purposes. Stations passing the first test
of usability (for missing and calm data) were then further examined and refined to
include sitespecific yearlyaveraged moisture conditions, corrected locational data,
and more recent data @® and 2010)This information is available on our website

at:

http://www.pca.state.mn.us/index.php/aid@aionitoringandreporting/airemissions
andmonitoring/airdispersioamodeling/datgor-aermodapplications.html

Selecting the appropriate meteorological data for a modeling demonstration is a
critical factor inthe representation of the project. The discussid®ection 3.3.2.1s
focused on the selection of meteorological date for AERM®Bhort discussion on
Class | modeling and meteorological data selection is provided in Section 3.3.2.2.

3.3.2.1 Meteorological Data SetSelection forAERMOD
The MPCA follows the EPA guidance on the selection of meteorological data sets for
air quality modeling demonstrations. Specifical), CFR Part 51, Appendix W,
8.3.a. states that the following should be considered win@rsig representative
meteorological data:

o The proximity of the meteorological monitoring site to the area under
consideration;

o The complexity of the terrain;
The exposure of the meteorological monitoring site;

° The period of time during which data are collected.

Section 8.3.c¢c further states that Aof par al
meteorological data used as input to AERMOD must be both laterally and vertically

representative of the transpordan di sper si on within the analy
states, NAéthe surface characteristics inpu:
topographic conditions in the vicinity of

MPCA air dispersion modeling staff has made an effort toenaadailable recent
meteorological data, so as to more accurately reflect recent meteorological conditions.
In order to determine the most representative meteorological station for use, it is
recommended that the subject source consider meteorologicabisitessmilar
featuresQualitative consideationsinclude:

o Wind direction and wind speed patterns

o Terrain influences on wind patterns

o Surface characteristics (albedo, Bowen ratios, surface roughness),
based on surrounding land use

o Proximity

. AERMINUTE (to minimize calm hours) (if applicable, per EPA
guidance)
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In areas of the state where complex or highly variable terrain occurs (river valleys,

lake shores, northeast Minnesota, etc.), it is recommended that a meteorological set be
chosen based mainly sarface characteristics, wind patterns, land use, and terrain. In
areas of Minnesota where terrain is relatively flat and invariable, then proximity,

surface characteristics, land use, and wind patterns should be examined. No matter the
subject source arttie reliance on past meteorological sites, please provide
explanation/reasoning for your choice of met sets in the modeling protocol form
(AQDMP-01 form).

At this time MPCA air modelingstaffis contemplating a quantitative approach for
the selection ofmeteorological data sets. For any questions regarding the choice of a
meteorological data set(s) for your source, please contact MPCA air dispersion
modeling staff to discusdlote: facilities wishing to use osite meteorological data
or other meteorologal data should submit a written request for MPCA approval.

3.3.2.2 Class | Modeling
The meteorological data needed for a Class | modeling demonstration are substantial
differentthan those required for Class Il areas. Typically, Class | modeling
demonstrations require gridded meteorological data. The MPCA does not provide
processed gridded meteorological data; however, several public and private sector
sources make this information @able, in some cases, for a fee. Please review the
Class IModeling Guidance idppendix Bfor further details.

3.3.3 Urban/Rural Considerations
It is necessary to classify the land use in the vicinity of emission sources since rates of
dispersiordiffer between urban and rural areas. In general, urban areas cause greater
rates of dispersion because of increased turbulent mixing and bueyganced
mixing. This mixing is due to the combination of greater surface roughness caused by
more buildings ad structures. In addition, urban areas also exhibit greater amounts of
heat released from concrete and similar building materials.

EPA guidance identifies two procedures to make an urban or rural classification for
dispersion modeling: the langse procdure and the population density procedure.
Both procedures require the evaluation of characteristics withikilarBeter radius

from a facility. Of the two procedures, the lamse procedure is preferred. The land
use procedure specifies that the laisdwithin a threekilometer radius of the source
should be determined using the typing scheme developed by Auer (1978).

If the sum of land use types I1 (heavy industrial), 12 (light to moderate industrial), C1
(commercial), R2 (compact new residential), &8l(compact old residential) is

greater than or equal to 50% of the area within the circle, then the area should be
classified as urban. Otherwise the area should be classified aJ alnia#7 indicates

A u e r 0-sse tategodes.

Table # 1 Auer Lard-Use Classifications

Auer Type Description Urban or
Rural?

11 Heavy Industrial Urban

12 Light-Moderate Industrial | Urban

C1 Commercial Urban
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R1 Common Residential Rural
(normal easements)

R2 Compact Residential Urban
(single family)

R3 CompactResidential Urban
(multiple family)

R4 Estate Residential (multi | Rural
acre)

Al Metropolitan Natural Rural

A2 Agricultural Rural Rural

A3 Undeveloped (grasses) | Rural

A4 Undeveloped (heavily Rural
wooded)

A5 Water Surfaces Rural

3.3.4 Emissioninventory and Source Types
The modeling emissions inventory may consist of the emission points of the sources
to be permitted, as well as other applicable onsite and offsite sources. An organized
emissions inventory provides a crucial link between the®ams used to determine
source applicability and the emissions used directly in the modeling analysis.
Applicants are required to calculate emissions for proposed projects and compare
these values to trigger thresholds for PSD applicability, MACT applitalstc.
Typically, these emissions calculations are presented as annual emissions with units
of ton/yr. On the other hand, modeling analyses typically utilize emission rates with
units of Ib/hr or g/sec.

The averaging periods over which ambient standards and guidelines apply vary
depending upon pollutant type. For example, emissions ekeudand 8hour
periods would be needed to compare the ambient impact of carbon monoxide
emissions with the one hounceight hour standards for carbon monoxide.

To expedite MPCAOGs review of the permit
analysis, it is suggested that the applicant usesgireqdshegtescribed in Section

5.0and found atlnk]. FromMPCA staffd s pegexce, this approach to calculating
emissions greatly reduces permit review time and saves the applicant additional work
associated with additional MPCA data requests.

3.3.4.1 Types of Sources
Regulatory modeling should reflect the actctadracteristics of the proposed emission
sources. Several different source types used to characterize emissions releases. The
different source types are described below.

3.3.4.1.1 Point Sources
The point source is the most common type of source thatdeled in permit
modeling analyses. Emissions from point sources are released to the atmosphere
through welldefined stacks, chimneys, or vents. The following stack parameters are
needed to model point sources: emission rate, inside stack diameter ggfgatk h
above grade, exhaust flow rate of velocity, and exhaust temperature. Other parameters
related to nearby buildings and structures (building height, width, length, and location
with respect to the stack) may also be required to evaluate the effbaitlofg
downwash.
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3.3.4.1.2 Volume Sources
Volume sources are used to model releases from a variety of industrial sources such
as building roof monitors, multiple vents, conveyor belts, roads, drop points from
loaders, and material storage pil&s/olume source may be used to capture fugitive
emissions under certain circumstanddse following parameters are needed to model
volume sources: emission rate, source release height above greutite(mitial
| ater al di me n s jo)cand tharditial entieal dimersionmEthe (alume
( 49). The release height of a volume source is the height of the center of the volume
source above grade. Determination of the initial lateral and vertical dimensions
(referred to as initial sigmas) are basedl@deometry and location of the source.
The actual physical dimensions of the release (i.e actual height, actual width, and
actual length) are adjusted to generate the initial lateral and vertical dispersion
parameters for use in the model. The base of@nve source must be a square. If the
source cannot be characterized as square, then the source should be characterized as a
series of adjacent volume sources. For relatively uniform sources, determine the
Aequi val ent squar eo Hewreaohtheivalume Hafleases quar e r
see thesuggested procedures for estimating the initial lateral dimensions and initial
vertical dimensions for volume and line sources as presentedihgsher 6 s Gui de f o
the Industrial Source Complex (ISC3) Dispersiooddls (EPA, 1995).

3.3.4.1.3 Area Sources
Area source algorithms are used to model low level or ground level releases with no
plume rise such as storage piles, slag dumps, and laggoasea source may be
used to represent fugitive emissions under certain circumst&wase. models are
only capable of treating area sources as rectangles while others are capable of treating
area sources mulsiided polygons. The following parameters meeded, at a
minimum, to model rectangle area sources: area emission rate, source release height
above ground, length of X side of area, and length of Y side of area. The applicant
should note that a 10:1 aspect ratio of length to width must not be exosbdn
producing rectangular area sources. If this ratio is exceeded, the area being modeled
should be subdivided accordingly to achieve the 10:1 aspect ratio limitation.

It should also be noted that the emission rate for the area source is an eraission r
per unit areaywhich is different that the point and volume source emission rates,
which are total emissions for the source.

3.3.4.1.4 Paved and UnpavedRoad Emission Sources
The MPCA may require modeling of fugitive road dust for both stesrh andannual
averaging periods. If modeling of roads is required, road emissions can be represented
as a series of volume sources. The MPCA follows the volume source technique
utilized by the Texas Commission on Environmental Quality (TCEQ) for modeling
road enmssions (TCEQ, 1999) with a few minor exceptions. The following
paved/unpaved road modeling approach is utilized by MPCA:

Do not include paved road emissions in permit modeling analyses if:
They will not be generated in association with transport, sto@gransfer of

materials (raw, intermediate, and waste), including sand, gravel, or other road
based aggregates,
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TheMay 16, 2011MPCA memorandunomits them from the modeling
demonstration because the applicant will use iIne@stagement practices to
control themNOTE: If a project proposer wishes to pursue this approach, a
formal request in writing must be made to the MPCA, typically prior to the
submittal of the Modeling protocol.

To represenpaved or unpavewad emissionby volume sources, follow the eight
steps described in the following paragraphs.

Volume Step 1Determine the adjusted width of the road. The adjusted width is
the actual width of the road plus 6 meters. The additional width represents
turbulence causdaly the vehicle as it moves along the road. This width will
represent a side of the base of the volume.

Volume Step 2Determine the number of volume sources, N. Divide the length
of the road by the adjusted width. The result is the maximum number of&olum
sources that could be used to

represent the road.

Volume Step 3Determine the height of the volume. The height will be equal to
twice the height of the vehicle generating the emissicoesinded to the nearest
meter.

Volume Step 4Determine the iniéil horizontal sigma for each volume.

If the road is represented by a single volume source, divide the adjusted width
by 4.3.

If the road is represented by adjacent volume sources, divide the adjusted width
by 2.15.

If the road is represented by alterngtiolume sources, divide twice the
adjusted width measured from the center point of the first volume to the center
point of the next representedlumei by 2.15. Start with the volume source
nearest the process area boundary. fépgesentation is oftamsed for long

roads.

Volume Step 5Determine the initial vertical sigma. Divide the height of the
volume determined in Step 3 by 2.15.

Volume Step 6Determine the release point. Divide the height of the volume by
two. This point is the center of thelume.

Volume Step 7Determine the emission rate for each volume used to calculate
the initial horizontal sigma in Step 4. Divide the total emission rate equally
among the individual volume sources used to represent the road, unless there is
a knownspatial variation in emissions.

Volume Step 8Determine the UTM coordinate for the release point. The

release point location is in the center of the base of the volume. This location
must be at least one meter from the nearest receptor.
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The steps proved above offer a means to create an applicable volume source;
however, it does nadrovide for an emission rate. The MPCA has developed specific
approaches for calculating silt loading from paved roads. Please review the approach
provided inAppendixD for further detailsIf you are modeling haul roads for a

project, please refer to the December, 2011, EPA Report entitled Haul Road
Workgroup Final Report, found lippendixE. This information should be used to
develop input values for modeling haul roadisd modeling demonstration.

3.3.4.1.5 Flares
Flares are typically modeled similar to point sources. However, the heat release from
the flare isutilized to calculate plume rise. For screening purposes, the flare options in
SCREEN3areacceptable. For refined modeling, it is necessary to compute equivalent
emission parameters (i.e. adjusted values of temperature, stack height, and diameter)
to account for the buoyancy of the plume since the flare option is not available in the
AERMOD mockl. Several methods for computing equivalent emission parameters
appear in the literature. However, it does not seem that any one method is universally
accepted. The technique to calculate the buoyancy flux for flares generally follows the
technique desdtedintheSsCREEN3 User 6s Guide (EPA, 1995.

Il n general, use the following parameters t

o Effective stack exit velocity = 20 meters per second
Effective stack exit temperature = 1273 Kelvin

¢ Adjust the stack height and inside deter to account for the flame
height and the buoyanof the plume by using the following
equations:

Hequiv= Hactat 0.944(Qc)0.478
Dequiv: 01755(QC)05

Where
Hequiv= €quivalent release height of the flare, in meters
Hacwa=actual height of the flare stack above grade, in meters
Qc = heat release of the flare, in MMBTU/hr
Dequiv= €quivalent diameter of the flare, in meters

This method pertains to the Atypical o fl ar
depending orflare parameters such as heat content, molecular weight of the fuel, and

velocity of the uncombustddel/air mixture. Hence, this method may not be suitable

for all conceivable situations. In this caee applicant may submit a properly

documented methoaf consideration biMIPCA staft

3.3.4.1.6 Open Pit Sources
Open pit algorithms are used to model particulate emissions from open pits, such as
surface copper mines and rock quarries. These algorithms simulate emissions that
initially disperse in three dimensions with little or no plume rise. Open pit algorithms
are available in AERMOD. The open pit algorithm uses an effective area for
modeling pit emissions based on meteorological conditions. The algorithm then
utilizes the numerical integration area source algorithm to model the impact of the
emissions from the f&fctive area sources. The following parameters are needed to
model open pit sources: open pit emission rate (emission rate per unit area), average
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release height above the base of the pit, the initial length and width of the pit, and the
volume of the pit.

Modelers need to pay attention to the aspect ratio of the pit, per EPA AERMOD
guidance. The aspect ratio (i.e., length/width) of open pit sources should be less than
10 to 1. However, since the pit algorithm generates an effective area for modeling
emissions from the pit, and the size, shape and location of the effective area is a
function of wind direction, an open pit cannot be subdivided into a series of smaller
sources. The MPCA will review the use of the Open Pit source for this practice.

3.3.4.17 PseudePoint/Non-Standard Point Sources
Non-standard source emissions are not specifically addressed with most models. For
example, ifobstructed or nowertical stack sources must be modeled, the source
should be alternativelgharacterized to repredahe release point. If a point source is
still assumed, even though the stack exhaust is blocked or diverted horizontally or
downward, an exit velocity of 0.001 meters per second should be input into the model
so that a fictitious upward momentum is nadited to the source. If a stack is tilted
from the vertical, the applicant may account for the vertical velocity of the plume by
using trigonometric calculations where appropriate.

If the temperature of the release is near ambient, it may be appropcateacterize

the nonstandard source as a volume or area source. If the temperature of the release is
not near ambient, a virtual source could be created to represent the source. Non
standard point sources may have buoyancy or momentum that couldrmexsto

provide more realistic impact®hio EPA has provided a specific solution to address
hot stack plumes that are impeded by a caim or which are released horizontally. It
would be conservative only to reduce the exhaust velocity of the imptadd s

However, the source would lose the effect of the buoyancy that the volume of hot gas
would normally have. Ohio EPA provides a recommended adjustment that provides
for retention of the buoyancy while addressing the impediment to the vertical
momentunof the release. The procedure is as follows:

e Set the actual stack velocity {Mia) to an adjusted stack exit velocity
(Vadjusteg Of 0.001 meters per second

e Determine an adjusted stack diametetfRe) by adjusting the actual
stack inside diametéDactua) to account for buoyancy of the plume by
using the following equation:

o Dadjusted = 31.6(Riwua)(Vactwa)0.5
Use the adjusted parametersgidtedand Dudjustedn the modeling
analysis

In addition to the Ohio EPA method, the Texas Commissioansronmental
Quality (TCEQ)providedanother method to model pseudo point sources (TCEQ,
1999). The TCEQ approachssnpler and more conservative than the Ohio EPA
approach since it does not accountlfooyancy or momentum fluxes. If it is
necessary tmodel emissions from fugitive sources, ana pseudepoint
characterization is appropriate, then the applicant could use following modeling
parameters:

e Stack exit velocity = 0.001 meters per second
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e Stack exit diameter = 0.001 meter

e Stack exit temperata = 0 Kelvin (causeAERMOD model to use the
ambienttemperature as the exit temperature)

e Actual release height

The Ohio EPA or Texas CEQ approaches may be taken to modstaratard,
pseudepointsources. It is suggested that the applicant praViBE€A details
regarding norstandard poinsources for review prior to modelinghis information
should be included in the Modeling Protocol submittal, described in Section 5.0.

3.3.4.1.8 Emission Point ColLocation
Regulatory modeling should reflect the adtaharacteristics of the proposed or
existing emissions points at a facility. Therefore, emission points should not be co
located except in wejustified situations. For example,-bacation may be
appropriate when the number of emission points at & laality exceeds the
capability of the model. It is not acceptable tel@cate emission points merely for
convenience or to reduce model run time:l@mating emission points may be
appropriate if individual emission points:

e Emit the same pollutant(s);
¢ Have thesame source release parametans}
e Are located within 100neters of each other.

MPCA may allowco-location of individual emission points a caséy-case basis.

A concern with this approach is theiight movements in the location of large

emission points can significant impact modeling results for NAAQS, PSD increment,
and visibility analyses.

3.3.5 Pollutant Considerations
Depending on the project characteristics and applicable air quality permit or related
regulatory action, both tidAAQS and the Minnesota Ambient Air Quality
Standards (MAAQS) may be considered within your Modeling exercise. Most of the
NAAQS pollutants are fairly straightforward to modebr example, carbon
monoxide CO), Ozoneg(Os), particulate matter less than fficrons in diameter
(PM;o,), sulfur dioxide $O,) andvolatile organic compound¥QCs) are typically
not subject to chemical transformation adjustments orposessing. Default
approaches fahese pollutantare often part of the AERMOD software pagka

Nitrogen dioxide (N@), secondary formation of Particulate Matter less than 2.5
microns in diameter (Pb4), Lead (Pb) and several pollutants within the MAAQS

(Total Suspended Particulate (TSP) and hydrogen sulfigtg)Have specific and
noteworthyapproaches that are important factors to the success of a modeling project
if these items become pollutants of concern.

3.3.5.1 NG
Typically, emission calculations and modeling are performed for nitrogen oxides
(NOx). However, the NAAQS and PSD incrertgeare for nitrogen dioxide (N
TheGuideline on Air Quality Modelgrovides a multtiered screening approach for
estimating annual N£zoncentrations from point sources.
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For Tier 1, assume total conversion of NONIO.. If the concentration from Tier 1
exceeds the NAAQS and/or PSD incrementdNiGs proceed to Tier 2.

Tier 2 is known as the Ambient Ratio Method (ARM). The application of the ARM
approach is a simple multiplication method applied to the ambient cortcamgra
generated from the Tier 1 analysifie NQ/NOX coefficient for this calculation is
0.75; however, this value is subject to change as EPA is reviewing various variable
ARM values to account for the new NAAQS the physical conditions of
transformation.

TheTierafidet ai | ed s c appreachsincuderws bptiang thBlume
Volume Molar Ratio Method (PVMRMand the Ozone Limiting Method (OLM)

The PVMRM routine calculates the molar ratio of ozone to NOx in an effluent plume
at receptor locatins using dispersion (quasistantaneous) rates that differ from

those that are being used by AERMOD to calculate the NOx concentration. These are
described as relative vs. continuous diffusion rates. This molar ratio is multiplied by
the NOx concentratins provided bAERMOD to calculate th&lO, concentrations in

the plumePVMRM includes a method to simulate multiple NOx sources by
accounting for how the plumes merge and combilote that ambientO,/NOx

ratios are calculated from ambient monitoring data. If a representative monitoring site
can be found (e.gAnoka County Airporfor urbanareas), an alternativO,/NOXx

ratio can be utilizedn-stack ratio oNO,/NOXx is also requiredJnless approved by
MPCA in advance, alternative ambiév®,/NOx ratios should not be used in lieu of

the national annual default value of 0.75.

The second Tier 3 option is the usdte OLM. The theoretical support for the OLM
approach reflects combustion temperatures@mversion of NO. The relatively high
temperatures in the primary combustion zone typical of most conventional
combustion sources primarily promote the formation of NO over lNQhe

following thermal reaction:

N2 + O, ==>2NO (NO formation in combustion zone)

In lower temperature regions of the combustion zone or in the combustion exhaust,
the NO that is formed can be converted to,Nia the reaction:

2 NO + 02 ==> 2 NQ(In-stack formation of Ng)

An important note:rl addition, other reactive species can convert NO tg dN@ng
and immediately following combustion as can oxidation catalysts in the e&haust
such as oxidation catalysts used to control carbon monoxide and volatile organic
compounds.

Thus, a portion offte NOx exhausted is in the form of MOhis is referred to as the
in-stack NQ/NOx ratio, which is in general different from the ambient ratio such as
that used in the ARM.

Historically, a default value of 10% of the NOx in the exhaust was assumed to be

NO.. It is assumed that no further conversion by direct reaction with O2 occurs once
the exhaust leaves the stack because of the much lower temperature once the exhaust
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mixes with the ambient air. Thus the remaining percentage of the NOx emissions is
assuned to be NO.

As the exhaust leaves the stack and mixes with the ambient air, the NO reacts with
ambient ozone (€) to form NG and molecular oxygen ¢

NO + O3 ==> NQ + O, Oxidation of NO by ambient £

The OLM assumes that at any given receptor iongground level), the amount of
NO that is converted to Ny this reaction is controlled by the ambient O
concentration. If the @concentration is less than the NO concentration, the amount
of NO, formed by this reaction is limited. If the;@oncentation is greater than or
eqgual to the NO concentration, all NO is assumed to be converted;to NO

In the presence of radiation from the sun, ambienf &@ be destroyed:
NO, + sunlight ==> NO + O (Photdissociation of N@

As a conservative assumptiache OLM ignores this reaction. Another reaction that
can form NQ in the atmosphere is the reaction of NO with reactive hydrocarbons
(HC):

NO + HC ==> NO2 + HC Oxidation of NO by reactive HC

The OLM also ignores this reactiofpplications of OLMoption in AERMOD
should routinely utilize the AOLMGROUP ALL
option for combining plumes

Caseby-case methods including tfger 3 optionsshould not be used unless
approved byoth the MPCA anthe EPA in advancélease consult with MPCA
modeling stafto facilitate the review and approval by EPA.

3.3.5.2 PM5
In 2006, the EPA modified the BMNAAQS to a percentile based-Mbur standard
averaged over aear period and an annual standard with a similar averaging time
period. The new PiENAAQS feature lower numeric values. Thel2dur standard is
35 micrograms per cubic meter, while the annual value is 15 micrograms per cubic
meter.

Modeling the new PMsNAAQS presents special challenges. The lower numeric
values of the 24our and anumal standards offer potential difficulties in modeling
compliance for a source under review in light of the typically (and relatively) high
background values in urban areas as well as the paucity £f &Mssion data for
nearby source®\n additional fator considered in a modeling analysis is the need to
account for PMs pre-cursors (S@and NQ) under certain conditions (e.g., PSD
projects).

A further complication to modeling PMis the lack of federal guidance. The MPCA

is relying on existing modiglg approaches to manage modeling demonstrations for
PM,s. As additionalEPA guidance is provided on this topic, MPG®ff will update
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this guidance. Curremguidance should be sufficient to addressstPM, smodeling
demonstrationsSecondary formatio of PM, 5 is addressed in Secti@7.20f this
guidance.

3.35.3Lead
Individual facilities modeling for the criteria pollutant lead (Pb) will need to use the
pollutant ID of OTHER in AERMOD, and select the monthly averaging perSae
section8.1o0f 0 CFR Part 51 (AGuideline on Air Quse
on source emissions for a monthly averaging peridte design value for the lead
NAAQS is a rolling 3month average, as compared to the quarterly average of the old
lead NAAQS. Atthist i me, AERMOD cannot <calcul ate the
value. The U.S. EPA has developed a ppsicessor called LEADPOST to calculate
the design valueLEADPOST takes the post file from the AERMOD output and uses
it to calculate a rolling -3nonth averageoncentration at each modeled receptss.
such, modeling for lead requires that post files be selected from the output pathway in
AERMOD. MPCA modeling staff recommends that one AERMOD post file be
generated for the source group ALL, as opposed to gemgma post file for every
source.

For detailed information regarding the approach teupednd run LEADPOST, please
visit EPAOGOs AERMOD pagéglnkhn their SCRAM web:

3.3.5.4 MAAQS
The State of Minnesota is unique in that it has deatel ambient air quality
regulations that were developed prior to the NAADISe Minnesota Ambient Air
Quiality Standards (MAAQS) are deterministic standards and can be found online at
[link]. The MAAQSand NAAQS overlap with respect to most pollutants; however,
the NAAQS are more restrictive. There are two MAAQS pollutants that are not
included in the NAAQS: Total Suspended Particulate (TSP) and Hydrogen Sulfide
(H2S). Typically, these pollutants aredluded in noAPSD projects on a cafg-case
basis or in certain situations, may become part of an environmental reAgea..
regulatory practice, in the event that a MAAQS is lower than an applicable NAAQS,
or there is a specific MAAQS standard thateliff in averaging time from the
applicable NAAQS, the MPCA requires the modeling demonstration to include these
MAAQS analysis. Modeling these pollutants is typically in a-default mode within
AERMOD. Please confer with MPCAIr Quality Modelingstaff if you encounter a
need to model TSP or.H

3.3.6 Terrain Data and Modeling Coordinate System
The MPCA prefers that any terrain information provided for a-fielt dispersion
modeling analysis be presented in a Ged®iffnat. It is recognized that in some
situations, the geographic area may be too large for a GeoTiff file. Typically, in these
situations, gridded terrain data may be used. Please confer with your MPCA Air
Quality Modeling staff in these situatiorighe errain data used in modeling
demonstrations can be found Ek]. The data should be in the National Elevation
Data (NED) format.

Refined modeling should always be performed using Universal Transverse Mercator

(UTM) coordinates. Please do not use camaitk systems based on plant coordinates.
Always indicate the datum used for the UTM coordinates. Consistent with the State of
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Minnesota GeospatisiformationOffice standards, the MPCA requestst all

model coodinates are in UTMs with the NAD83 horizahdata coordinate system

and projected as a Zone 15 extended. The Zone 15 Extended places all geospatial data
in the state of Minnesota into one projection zone rather than having the state split

into two projection zones. The modeling domain, buildiagg stacks should all be
generated in the modeling coordinates described above.

3.3.7 Required Source Information
Facilities should usthe AQDMPS-01 Protocol Spreadsheetprovidethe required
source information. The AQDMP@L is a spreadsheet that captures stack parameters,
emission rates and emission factors. All sections of the AQDMP&ust be filled
out and reviewed by the MPCA before an applicant receives approval of a submitted
protocol. Facilities may add additional tAlssrksheets to the workbook to provide
more detailed calculations. The AQDMBS replaces the SAM spreadsheet.

3.3.7.1 Facility and Source Identifiers
When filling out theAQDMPS-01 pleaseisefacility and source identifiethat are
consistent with théllowing criteria:

e The 3character Facility Abbreviation Code (FAC)

e Standardized AERMOD source ids and corresponding BPIP sousce id
Stack/vent identifiers ([FAC]SVnnn) should match those used in the facility
air permit.

¢ Non-stack/vent sources (e.gugditive emissions from roads, storage piles, and
material handling) may use other useecified identifiers (e.g.,

[FAC]FSnnn).

The location informatiopresented in the form should include the following:

e The source base height (i.e., ground level hesglyrade elevation)
should be in meters above mean sea level.

e The source release height (e.g., stack height, or height of area and
volume sources) should be in meters above the source base height.

34. Building Downwash
Airflow over and aroundtructures significantly impacts the dispersion of plumes
from pointsources. Modeling of point sources with stack heights that are less than
good engineering practice (GEP) stack height should consider the impacts associated
with building wake effects (ab referred to as building downwash). Building
downwash effects are not considered for-pomt sourcesThere are stack height
limitations that should be acknowledgdthese limitations include a definition of
GEP stack height. In the GEP definition, entttat H= GEP stack height, +# height
of nearby structure, and L = lesser dimension (height or projected width) of nearby
structure. GEP stack height is calculated as the highest of the following four numbers
in subsections (1) through (4) below:

e 21325 feet 65 meters);

e For stacks in existence on January 12, 1979, and for which the owner
of operator has obtained all applicable preconstruction permits of
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approvals required under fFR 51 and 52 and AAC RiB403, Hy=
2.5H;
For all other stacks, ¢+ Ho+ 1.5L;

e The height demonstrated by a fluid model or field study approved by
the reviewing agency, which ensures that the emissions from a stack do
not result in excessive concentrations of any air pollutant as a result of
atmospheric downwash, wakes,eddy effects created by the source
itself, nearby structures, or nearby terralgstacles.

When calculating pollutant impacts, AERMOD has the capability to account for

building downwash produced by airflow over and around structures. In order to do so,

the model requires special input data known as diresj@tific building dimensions

(DSBDs) for all stacks below the GEP stack height. Methods and procedures to
determine the appropriate entries to accou:
Us e r 0 sto tBaiBuiltling Profile Input Program (EPA, 1995)

Due to the complexity of the GEP guidance, the EPA has developed a computer

program thatalculates the downwash parameters for AERMOD. The Building

Parameter Input Program (BPIP) must be used for dashwnalyses for input to

AERMOD. Many thirdparty AERMOD vendors include BPIPrime within their

software. If you are not using a thipéirty AERMOD software, please use the most

current version of BPHPrime to determine downwash parameters. CurreniByfPB

PRI ME can be downl oaded from EPAG6s Support
(SCRAM) website ahttp://www.epa.gov/ttn/scram

To account for downwash in the SCREEN3 model, it is necessary to enter agouildin
or structureheight and the respective maximum and minimum horizontal dimensions.
Generally, include thbuilding with the dimensions that result in the highest GEP
stack height for that source, @valuate the greatest downwash effects. AERSCREEN
is cam@ble of using input generated from BARPRIME.

Figure#4. Building Layout

Tiered Division (Preferred) Block Division/CAD Approach (NOT
Preferred)
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Tier 3, Tier 1,
Building 1 Building 1

Tier 2, Tier 1,
Building 1 Building 2

Tier 1, Tier 1,
Building 1 Building 3

In the event that a modeling exercise requires tiered structures, the manner in which

the structurearecreated can have unrealistropacts on the model czgmes.

Typically, when a multtiered building isoffered in an air quality dispersion

modeling exercisehe tiers are stacked as presentdéigure#4. The fAti er ed

di vi si ono pleftasthe MRCAmr eafbeorvreed bui | di ng submit
divisi o n 0 o r -aided dnafting (EAD) approadhight) is not preferred.

3.5. Receptors
A receptor is a specific location in the modeling domain where the model needs to
provide results (i.e., concentration, deposition). Depending upon the purpbse of t
modeling study, some or all of the following types of receptors may be appropriate

General receptoiis These are receptors that are placed regularly throughout
the modeling domain. The distance between receptors should allow graphics
or mappingsoftware to characterize gradients of concentration or deposition.
Receptors are typically spaced closer together near to the sources and further
apart at longer distances. They may be specified using polar coordinates or a
Cartesian grid.

Fenceline recdprsi If the modeling study needs to determine the highest
concentration outside a boundary or fenceline, then place receptors at equal
distances along that boundary. Sensitive recejptérsliscrete receptor should
be placed at each location with a knosemsitive receptor (e.g., building air
intakes, school, playground, hospital, and sensitive ecosystem).

On-site receptors Depending upon the purpose of the study, you may not
want to report modeling results for receptors located within a boundary or
fenceline.

Flagpole receptorsA flagpole receptor is defined as any receptor located

above ground levek.g., to represent the roof or balcony of a buil}lifigne
default value is assumed to be 0.0 m (i.e., grdemdl receptors).
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You may include somer all of the receptor types identified abol¢ease note that
flagpole receptors are unique and have specific applicaftagpole receptors, when
used, are a small number of all receptors (grdemdl receptors and above ground

level receptors) used protect NAAQS. Flagpole receptors are rarely needed for

most PSD projects because most PSD projects occur in rural areas or small towns, and
these areas often lack sufficiently tall structures that are close enough to require their
use (e.g., within ~rhile). However, they are needed in dense urban environments with
multiple tall buildings such as the downtown areas of Minneapolis, St. Paul, Duluth,
Rochester, and other major cities. Examples include tppelopenrair decks,
restaurants, tennis cosgstalconies, patios, pools, parking ramps, and the like at

hotels, motels, apartments, schools, colleges, hospitals, etc. More examples: bridges,
public observation towers, lookouts, etc.

Better ambient protection is necessary for situations involvioige public exposure
(e.g., Apubl tiustpa/momwed kerd fftracres) . I f a
urban environment where above grade FLAGPOLE receptors are needed to evaluate
key multiple heights (especially tall structures within ~1 mile), séveoasible
approachefleast rigorous to most rigorousre

e Blatant FLAGPOLE omissioris The MPCA will question this.
e Groundlevel receptors in lieu of FLAGPOLE receptors.
e Multiple levels (e.g., BPIP corners and fractional heights)

Approach A should & used cautiously. MPCA will discourage its use if similar or
higher predictions are likely elsewhere. We will also discourage its use to minimize
guestions by EPA and others, and, to a lesser extent, to promote more efficient
(automated) grountkvel receptor grids using Approach B.

Approach B is expected to apply to most situations (i.e., all situations not covered by
Approach A or C).

Approach C may apptystoi akvesdedvaldanhoans.
analyses may be needed but shortcreggpassibldor multiple adjacenstructures
with different heights. Check photos, BPIP files, etc.

When fl agpole receptors may be necessary

modeling protocol should describe the procedures that will betasbetermine what
approach will fit the buildings in the receptor area. The facility shall determine which
buildings, if any, should use Approach A., Approach B, or Approach C.

35.1. Title V and ANAAQS Noteso Model i
To achieve similar goals fatate Title Vfacilitiesand NAAQSNotes modeling
purposesthe MPCAusesd i f f er ent ambi ent air criterdi
Acampus.oAretiii mdss comsigerssnepacts atmrgl deyond the
company property line and on public roadsls running through company property.
Because it ignores many-@ite locations, it may not meet other state and federal
requirementsA c@mpuslike setting (e.qg., colleges, universities, and research and

devel opment centers) wild!@ use the ficampus

propertyas there is typically no physical boundary that restricts the public from
accessing the facility. In fact, in msiosituations, the public is fully able to enter into
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the grounds of the facilityPrior to this distinction being made, most modeling
analyses used the more stringent federal definition of ambient air so that the results of
the modeling could be used fetate and federal purposes.

3.6. Nearby Sources and Background Concentrations
Consistent with the Full Impact Analysis described in Se@iari.2 it will be
important to consider explicitearby sources arabackground concentratidhat
representaurces not explicitly identified with the Modeling demonstration. Nearby
sources and background concentrations maytsgequired for an Air Toxics
analysis or to account for the cumulative effects analysis in a project undergoing an
environmental reaw. The following is a discussion of the preferred approach
expected by the MPCA as part of a Modeling demonstration.

3.6.1. Nearby Sources
Modeling analyses must often include nearby/regional sources whose emissions may
impact ambient concentrationsar thesource under review he two tasks involved
in the development of a nearby source emission inventory include the selection of
nearby sources and the characterization of the nearby sources within the modeling
demonstration. The following is an illmation of each task and the preferred MPCA
approaches.

3.6.1.1 Nearby Source Selection
The development of a nearby source inventory is based on the likethredadnhearby
emissionsource will have a significant concentration gradient that affectspadts
the source under revieWer EAM 6 s g u | Appendx 8/ Section 8.2.3. .

Nearby Sources: All sources expected to causgraficant

concentration gradierfiitalics added] in the vicinity of the source or
sources under consideration for enaadimit(s) should be explicitly
modeled.The number of such sources is expected to be small except in
unusual situationditalics added]Owing to both the uniqueness of

each modeling situation and the large number of variables involved in
identifying nearby sources, no attempt is made here to
comprehensively define this term. Rather, identification of nearby
sources calls for the exercise of professional judgment [sic] by the
appropriate reviewing authority (paragraph 3.0(b)). This guidance is
not intended to alter the exercise of that judgment [sic] or to
comprehensively definehich sources are nearby sources.

In identifying approaches to select a nearby emission source inventory for a modeling
demonstration (either PSD or N&8D projects) the MPCleviewed existing

methods that have undergone review and distribution by the EPA Modeling
Clearinghouse, or developed related tools that reflect the core principle of the
significant concentration gradient. The typical approach used to evaluate nearby
souces is based on the annual emission inventory of a nearby source, along with its
distance from the source under review. This informat@ong with some form of

criteria (e.g., pollutarspecific SIL)is used to determine which sources should be
explicitly modeled in a modeling demonstration.
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The following steps are provided to assist in the development of a nearby source
emission inventory for a modeling demonstration. Please note that these steps should
be carefully documented as part of the protocol and report submittal.

Step #1i Identify all emission sources within a 50km radius of the source under
review.Nearly all modeling demonstrations will start with a 50s@archradiusfor
nearby sourcesiowever, some projects may require a greater radipending on the
nature and impact of datant emissions observed during the Preliminary Analysis
TheMPCA provides a Geographic Information System (GIS) suppartedace that
provides a sortable statewide emission inventory that can be queried to meet populate
the 50km radius with raw datahe raw data will include geospatial data (location) as
well as annual emissions (actuals) for each pollutant of intditestGIS LookUp

tool can be found atifk]. The sources that populate the 50 km donmihe initial
boundary for the modeling demstrationand the starting point for the development
of a nearby source emission inventory

Step #2i This step of the process will reduce the size ottimefined nearby source
emission inventoryTypically, the initial nearby source data is convettedn Excel
spreadsheeEor the purpose of managitige initial nearby source emission inventory
data, remove all sources that have less than ongetoyearof emitted pollutants
(actuals) The result is thanitial nearby source emission inventory

Step #3i The remaining source data will be used to determine which emission
sources should be included in fireal nearby source emission inventomjhe size of
the initialnearby sourcemission inventory is also a key factor in determining which
nearly source selection tool to use:

¢ |Initial Nearby Source Emission Inventories withL ess than S-acilities
The evaluation of an initial nearby source emission inventory withthassb
sources should use either one of two assessment methods: the MNLookup
Tool or the Range of Influence (ROI) approaSke the description,
application and specific examples for each of these approaches in the
following MPCA short paperink].

¢ |Initial Nearby Source Emission Inventories withMore than 5Facilities
In situatbns where the initial nearby source emission inventory is greater than
5, the MPCA suggests the use of the squaoe of the mean distance (SQRM
D) approachSee the description, application and specific examples for each
of these approaches in the follio MPCA short paperink].

The value of 5 was selectedalsoundaryto separate the nearby source analysis into

two categories ais valuerepresents a defendable populatsamplesize for the

calculation of a mearThe ability to calculate the mealstance ohearbysources is a

key feature of the SQRND approach as the square root of the mean becomes the

Akey determinanto of the si gRoninitialcearbyt conc e
source emission inventori@sth less thard sourcesthe calculation of an arithmetic

mean is not appropriaend the ROl or MNLookup tool should be used.

Steps #4i After assessment with one of the nearby source selection tools described
above evaluatthe final nearby source emission inventory and detexihthe
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facilities are still in operation or if any major change desurred that should be
accounted for in the modeling demonstration.

The modeling domain that is established through the selection of nearby sources
should reflect the radius of impadveloped through the Preliminary Assessment
using the appropriate SIL.

3.6.1.2 Nearby Source Characterization
Characterization of those nearby sources to include in a modeling analysis should be
done using one of two methods. When facility information and stack parameters are
available nearby sources should be modeled expligitis includesa source that
would normally be characterized ay@ume or area sourcé&/hen there is no
detailed facility informatiorand a stack vent or vents would likely be presiet,
emissions and stack parameters must be estimated and characterized in the air
dispersion model in tnmost representative manner. Based on evaluation of source
characterization met hods, MPCAG6s current
the EPA screening procedure given below for representative stacks.

1) Merged Parameters for Multiple Stacks

Souces that emit the same pollutant from several stacks with similar
parameters that are within about 100m of each other may be analyzed
by treating all of the emissions as coming from a single representative
stack. For each stack compute the parameter M:

M - ";25'1}'?15
{
where:

A M = merged stack parameter which accounts for the relative
influence of stackeight, plume rise, and emission rate on
concentrations

A hs= stack height (m)

A VvV = (&v{=4tack gbs volumetric flow rate {fa)

A ds = inside stack diameter (m)

A Ts= Stack temperature (K)

A Q = Emission rate (g/s)

The stack that has the lowest value of M is used as a "representative"
stack. Then the sum of the emissions from all stacks is assumed to be
emitted from the representative stack.

2) ProcesshasedRepresentation

This approachshouldonly be pursued inonsultation with the MPCA

and should be used only after receiving MPCA approval of the method.
The stack and related parameters can be faamd) national database

of SCCor SICcodes:
http://www.epa.gov/ttn/chief/net/2002inventory.html
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The use of volume source characterizations where explicit or representative stack
information is available is discouraged. The rationale for thscageh is based on the
manner of the over or under predictive qualities of volume sources revealed in a
comparison of nearby sawg characterization approachésK].

3.6.2. Background Concentrations
Section 8.2 in th&uideline on Air Quality Model@EPA 2005) discusses the use of
background concentrations in a cumulative NAAQS analysis. Background
concentrations of regulated criteria pollutants must be included in cumulative
NAAQS analyses for both PSD and ABBD applications. A different pollutant
specific concentration is needed for each applicable averaging period.

Background concentrations are developed based on air quality monitoring data
collected from the area of the proposed project or from similar areas determined to be
reasonably represttive. Facilitieanusteither use the MPCA ambient air quality

design values found iniflk] or proposepollutantspecificbackground concentrations
based on their own analysiedlowing the practiceslescribedn this sectionin rare
situations, a moddbased background may be us€lde proposedadground
concentration should beell-documentedvithin themodeling protocol submitted to

the MPCA.

The use of ambient monitoring data to estimate background concentrations is the
MPCAGs pr ef e Backgrdundacpngentoatonshusing ambient monitoring
data may be developed using a single monitor or, under certain situations,
interpolation techniques using multiple monitors if the source under review is located
within the array of the monitors. If a peat proposer intends to ussiagle monitoy

the following information must be included justification for this data with the
submittal

1. Description of monitoring data proposed as representative of the
proposed project area.The description should include the statistics of the
data set and the quality control/assurance measures conducted for the data

2. A discussion of the similarity between the monitor location and the
project areathat justifies the use of the monitored dataA discussion
should be provided that compares the two areas and supports the use of the
monitoring data for the project sif€he factors that must be included in this
analysisnclude the following:

A. The density and mix of emission sources aroundhtbeitoring
location. The purpose of this factor is to determine if there are
similarities between the monitoring location and the source
under review.

B. A determination of how well the monitor captures the influence
of nearby sources that are not affectgdhe project.

C. Differences in land use and terrain between the two locations
that may influence air quality.
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D. Similarity in monitor siting and probe height.

E. Purpose of the monitoring activity and the geographic scale of
representation.

3. A detailed assesment of the meteorology of the project area and the area
where monitoring data were obtained. The assessment should follow the
same guidelines as laid out in section 3.3.2.1.

4. The distance between the monitor and the source under reviews a
working assumption, monitors closer to the project will likely have
concentrations most similar to those observed at the source under review. It is
important to note that if more than one monitor is available for a modeling
demonstration, preference should be git@the closest representative
monitor. Extrapolation or related averaging technicghesild not be used for
modeling demonstrations where the source under review is not included within
the nest of monitors. There are situations where distance alone sioblle
considered as the determining factor for monitor selection as distance can
mask the influence of other factors that should be considered.

Please note that air monitoring data for Minnesota can be obtained at the following
website addressittp:/Mwww.epa.gov/air/data/index.htnih addition, the MPCA

provides an annual summary of ambient air quality monitoring data that can be found
at [link]. For additional ambient air quality data needsape contact Kelli Gavin,
Ambient Air Quality Data Manageatkellie.gavin@state.mn.uw (651) 7572379.

There are certain situations where a source under review is surrounded or nested
within a series of ambient air quality monitors. In these situations, a background value
can be developed basediaterpolation techniquesrhe approaches that may be
employa for this type of effort include simple weighted averaging/inverse distance
applications to a variety of geostatistical approaches (e.g., Voronoi Neigiaoh).

of these approaches may be complicated by the form of the NAAQS under
assessmenklease congt with the MPCAstaffto determine the best approach to

take if you intend to develop a background concentration using interpolation methods.
The monitors selected for an interpolation approach must include the same analysis
presented above in the selentof single monitorThe justification for the use of this
approach must be well documented in the modeling protocol.

Use of other methods to calculate a background concentration, in particular, modeled
approaches, (e.g., paired sums) will be evalulayeithe MPCA on a cadey-case

basisafter a determination by the MPCA that a monhiased approach is not
appropriatelf a project proposer determines that a modeled appisagpropriate,
substantial documentation is required to justify this apprdachimportant to
acknowledgehat if an alternative background concentration approach is proposed for
a PSD projecboth the MPCA anthe EPAarereviewing and approving agdes

3.7 Emerging Modeling Topics
This section of the Guidance is devotedpecific modeling issues that are subject to
changes more frequently than other topics addressed in this documentidhefsta
these topics may change rapidly as compared to other topics.
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The specific topics of interest in this category includermittent emission units,
modeling secondary formation of pollutants (e.g., ozone, gpNhsignificant

activities and fugitive dust emissions from roads. Project proposers should contact
MPCA staff to determine if the information presented belowiliscsirrent at the time
the project is being proposed. The MPCA will endeavor to modify the Guidance as
changes arise.

3.7.1 Intermittent Emission Units
Units that operate on an irregular schedule may be identified as intermittent emission
units. Exampés of Intermittent emission units include emergency
generators/equipment, fire pumps, and peaking generators. Startup and shutdown
events and bypasses at units that otherwise operate on a regular schedule may also be
addressed as intermittent emissions.

The new thour NAAQS have added complexity to modeling these sources. In its

March 1, 2011 memorandum (fiAdditional CIl ar |
Appendix W Modeling Guidance for thehbur NG, National Ambient Air Quality

Standar do) , m&lPliAg of ideemittent émissiotis as one of the main

challenges for demonstrating modeled compliance witheuts NQ NAAQS.

Similar challenges may occur with théndur SQ NAAQS and the 2sour PMgand

PM s standards. While the March 1, 2011 meestablishes basic principles for their

treat ment, EPAOsSs guidance on the modeling
evolve.

Basicmodeling approach

Without MPCAstaff approval of an alternative modeling approach, a unit with
intermittent emissios should be modeled at its maximum rate, operating
continuously. MPCAstaffwill address alternative treatments of intermittent
emissions on a cas®-case basis.

If you choose to pursue an alternative approach, it is best to consult with MPCA
permittingand modeling staff during the development of your modeling protocol and
modeling demonstration. Remember that the MPCA will not accept modeling results
generated without an MPCGapproved modeling protocol.

The MPCA has worked with project proposers rdgay modeling of a variety of

emission units, including emergency generators, peaking units, and unit for which the
emission profile changes with startup, shutdown, or bypasses. These experiences have
provided insight into the information needed to conspiessible modeling

approaches. Some examples of the needed information are provided below:

Emergency units
The following information is needed to determine an appropriate modeling approach
for emergency generators and fire pumps:
¢ Number and size (e.diprsepower) of emergency units
e Allowed fuels, sulfur and nitrogen content
e Modeling parameters
o Pollutant emission rate (including MM Ox ratio, if applicable)
o Stack height
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o0 Exhaust flow rate and temperature
o Distance to ambient boundary
e Testing information
o Desired timing (day of week, time of day)
o Required frequency and duration
o Ability and willingness to modify the timingrequencyand duration
(including staggering tests of multiple units, deferring testing based on
air quality index AQI), and complyingvith best management
practices (BMP9)
e Applicable regulations
e Existing permit limits

Please note that there are several definitions of emergency operation. For the purposes
of this discussion, the term refers to fire pumps/generators used primarily for
responding to fires and to generating units that provide power during the unexpected
interruption of electrical service from the utiliymergency conditions are not

expected to be included in the modeling demonstration.

Peaking units
The following infornation is needed to determine an appropriate modeling approach
for emission units required by a contract to a power company to provide power
externally (when the power is supplied to the grid) or internally (when power is
generated to operate the facilith&n electricity to the facility interrupted per the
contract):
e Number and size (horsepower) of units
¢ Allowed fuels, sulfur and nitrogen content
e Modeling parameters
o Pollutant emission rate (including NMOx ratio, if applicable)
o Stack height
0 Exhaust flowrate and temperature
o Distance to ambient boundary
e Testing information
o Desired timing (day of week, time of day)
o Required frequency and duration
o0 Ability and willingness to modify the timing, frequency , and duration
(including staggering tests of multiplaits, deferring testing based on
AQI)
e Applicable regulations
Existing permit limits
e Peaking operating scenarios
o Observed or projected timing (day of week, time of day)
o Observed or projected frequency and duration
e Other operating scenarios (e.g., providsupplemental power internally)
o Observed or projected timing (day of week, time of day)
o Observed or projected frequency and duration

Startup, shutdown, and bypass operations

Some emission units have highbannormal emissions triggered by certain events
There events can include startup and shutdown, or the increase in emissions may be
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caused by bypasses of control equipment. While the exact time of these events may be
unknown, there may be a profile of operation that can be used to design the modeling
approach. Typically, developing a profile involves providing operational details,
potentially including:
e Number and size of emission units
¢ Allowed fuels and raw materials, sulfur and nitrogen content
e Modeling parameters
o0 Pollutant emission rate (including NMOx ratio, if applicable)
o Stack height
o0 Exhaust flow rate and temperature
o Distance to ambient boundary
e Operational information
o Observed or project timing of operation (day of week, time of day)
o Observed or projected frequency and duration
o Ability andwillingness to modify the timing, frequency , and duration
(including staggering operation of multiple units, deferring testing
based on AQI)
Applicable regulations
Existing permit limits
ANor mal 0 operating scenari os
Other alternative operating scenarios

Other situations
As noted above, it is best to consult with MPCA permitting and modeling staff as you
developa protocolfor your modeling demonstration.

3.7.2 Secondary Formationof PM, s and Ozone
In a March 23, 2010, memo EPA addressed methods forimgademulative PMs
in order to meet the 2dour PMy, s NAAQS. In that memo EPA expressed concerns
that current modeling demonstrations disregarded secondary formation girRthe
model ing analysis. Specificall ycoAs®I&®MOD, EP.
atmospheric chemistry to account for secondary formation ofsPEPA offered a
screening approach ATier 106 which is admit:
monitored background). EPA also tangentially and vaguely alluded to concerns
regardng the addition of a 8percentile modeled value to a™®gercentile
monitored value. EPA indicated in the March 2010 memo that guidance regarding
these recommendations would be forthcoming. However, to date EPA has provided
no formal guidance on proeding with refined methods for modeling compliance
with the PM 5 24-hr NAAQS.

At the 10" Conference on Air Quality Modeling (March 14, 2012), the EPA Model
Clearinghouse Director, George Bridgers, provided a means by which to determine
whether a projet must include secondary formationRi¥l, s as part of a modeling
demonstration. The following four cases illustrate the proposed approach:

Case 1:If PM;semissions < 10 tpy anmdOy & SO, emissions < 40 tpy,

then noPM, ssecondary formationoenpliancedemonstration is
required.
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Case 2:1f PM,semissions > 10 tpy amdOy & SO, emissions < 40 tpy,
then PM2.5 compliancgemonstration is required for dirdei, 5
emission based on dispersion modeling, buamalysis of precursor
emissions fronthe projectsource is necessary.

Case 3:If PM,semissions > 10 tpy amdOy &/or SO, emissions > 40
tpy, then PM2.5 complianaemonstration is required for dirdeM, s
emission based on dispersion modeling, AINB applicant must
account for impact gbrecursor emissions from the project source.
e The assessment of the precursor emissions osettendary
formation ofPM, scould be completely qualitativia nature,
could be a hybrid qualitative /quantitatimpproach, or may be a
full photochemical modeig exercise.
o The MPCA will not accept a qualitative analysis under this
category.
e EPAanticipatesthat only a handful of situations would require
explicit photochemical modeling.
o The MPCA has conducted regional photochemical modeling to
develop secondaifprmation coefficients.

Case 4:1f PM,semissions < 10 tpy amdOy &/or SO, emissions > 40
tpy, thenPM, scompliancedemonstration not required for dirdei, s
emissions and no analysis of precursor emisdians project source
necessary (based presumption that primafO, andSO, NAAQS are
controlling).

e This case is still under review and consultation with the Policy

Division and OGC.
e Compliance with the N@andSO, NAAQS are still required.

Until a final EPA guidance document is released MIRCA has adopted this

approach to determine when a proposed project must include secondary formation of

PM_sin a modeling demonstratioRlease keep in mind that under this guidance,

Cases 2 & 3vould both requireacompliance demonstration for dirdei, s

emissionshrough dispersion modeling.or f urt her i nf ormati on on
approach, please see the following at
http://www.epa.gofttn/scram/10thmodconf/presentationg/?

Draft PM25_Permit_Modeling_Guidance.pdf

The MPCA has provided a technical approach to model secondary formation
consistent with the four tiers presented abdVe technical means to complete a
modeling demonstration for secondarily forni&d, swas developed through a

separate proposalhe National Association of Clean Air Agencies (NACAA)
documentreleased on January 11, 2011, providetbdelingapproach t@ccount for
secondary formatioof PM,s. The approach suggests the use of an offset ratio

method to estimate the equival&il, s from the existing emissions &fO, and SQ

from combustion stacks. The estimated value is the Total Equivalent Primary 2.5, and
is a refinement to EPAGs Tier 1 method.

Functionally, the approach operates in the following manrer.offset ratio (OR)
represents the amount N, or SO, that contibutes thePM, s concentrations
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through secondary formation. Use of the OR vyields a value called the total equivalent
primaryPM, s emission rate (TER2.5).

TEPsm2 5= Prlmary PM s [TPY] + [SOZ TPY]/AOR + [NOX TPY]/BOR

Where:
¢ The bracketed values goeovided in consistent units of mass per time (e.g.,
pound per hour, gram per second);
e Aoris avalue that conservatively estimates the conversion ofdsibe
particulate; and,
e Boris a value that conservatively estimates the conversion gftdl@ne
particulate.

The modeled Pis NAAQS sources that also emit N@nd SQ from combustion
added an additional rate to their direct Rmissions to reflect the PMcreated

from secondary formation. The offset ratio represents the amount,adMN&EI) that
contributes to PMs concentrations through secondary formatibime MPCA has
conducted a regional photochemical model to developa®@® NQ coefficients that
can be used in this calculation for projects in Minnesota that must accourd for th
secondary formation of PM. Currently, the MPCAuggests aAog valueof 10 and
aBor valueof 100.For a background on this approach, please see the presentation
and documents provided &nK].

When a permit action is a major modification under R&dzone (VOC emissions

of 40 tons per year or more and/or jNémissions of 40 tpy or more), the applicant
must provide a qualitative or quantitative analysis of the impacts of the increase in
VOCs and NQ on the ambient ozone concentration. This ansiligsnot included

with a projectodés modeling demonstration.

3.7.3 Insignificant Activities

The feder al Part 70 program requires each

listo in its Title V Operating Ppmtinit Pr og

to Subpart 4 fulfills this requirement for Minnesdtiwever, identifying an emission

source or an emission unit as an insignifi.

rule does not mean that is it automatically omitted feamodelingdemonstraon.

A common misconception is that if an emission source or unit is insignificant for
permitting purposes, then it is also insignificant for modeling purpd$eswill not
necessaril\petrue for marginally insignificant sources, intermittent/seasonal
sources, or sources with stub stacks (e.g., asphalt plants, diesel generators, and
natural gas sources with baclp fuels), material handling (coal, sand, gravel, ores,
sawdust, etc.), and wind erosidecause permitting thresholds typically reflect
avelage annual emission rates, they are likely to be a poor estimator efesho(t:
hour, 3hour, and 24our) emission rates. This shortcoming is important because
shortterm impacts are often more important than {egn impacts.

Recent PMp modeling fo a major source indicated that short stacks with emission
rates as low a8.1 pounds per howould have maximum 2Kour impacts of Bg/m°,
This implies that sources with emission rates as low as 2.6 pounds per hour could
have maximum 24our impacts ol50e g 7 (B%-hour PMg standard). This is very
comparable t@.28 pounds per hoim MN rule 7007.1300 subpart 4.B when adjusted
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for typical 24hour PMg background concentratioriBhis and other modeling
illustrates that insignificant activities carceed significant impact levels (SILs) and,
thus, are capable of fAcausing or contribut]

This mearthatf or Ti tl e V modeling Ainsignificant
especially those items listed in MN rule 7007.130@psuts 3 and 4. On the other

hand, detailed information for many such sources is often unnecessarythehus,

MPCA isretaining and streamlining such sources as follows:

First, a working definition of Ainsignific:
purposess provided as individual stacks, vents, and pesses with emissions

between 0.And 2.28bsg/hr based on maximum allowable hourly emissions (i.e.,

generally this means uncontrolled emissions since no controls would generally be

required by thepermit or rule). Sources less th@ud pounds/hour can be ignored for

Title V modeling purposes, while sources greater thaBpoundshour should be

modeled explicitly.

Second, all sources betwe@d and 2.2&ounds/hour should be consolidated into a

single area source represented by the smallest rectangular area source enclosing these
sources. A commensurate sized volume source can also be used, unless receptors are
located within 1.0 meters or inside the source; in this instance an area sounszaill

to be used (see section 6.2 of the AERMOD Implementation Guide, revised March

19, 2009.).

Third, the release height is set at either 1 meter or its emia&ighted release

height. These simplifications acknowledge the existence and relative anpef

such sources while minimizing time spent determining precise locations, proximity to
nearby buildings, spatial extents, and release heights.

Table#8 summarizes PSD modeling and Title V modeling requirements for
insignificant activities listed iMinnesota Rule 7007.1300.

Table#8. When and How to Model #dAlnsignifi
Model each insignificant activity individually if it exceeds SILS anywhere.

Federal Otherwise, consolidate and model theofiectively as area/volume sotes
PSD/SIP using emissiosweighted release heights. Use maximum allowable hourly
Modeling emissions.

PM10:

The Title V Ainsignificant activi

subparts 3 and 4 i;dividual stacks/vents/processeachbetween 0.1 and 2.2
pounds per hour of PM10 based on maximum allowable (uncontrolled) hot
PM10 emissions.

Model all such sources at their maximum allowable emission rate. Consoli
all sources between 0.1 and 2.28 pouimdisito one area source represented

StateTltleV the smallest rectangul ar area sou
Modeling use a volume source with commensurate dimensions. Use a release heigh
(PM-10) meter or the emissieweighted release height:

SUM (Ei * Hi) / SUM (Ei)

where Ei = emission rate and Hi = release height of'tiseiirce.
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Ignore individual stacks/vents/processes less than 0.1 pounds/hour.
Explicitly model individual sources greater than 2.28 pounds/hour.

StateTitle V
Modeling
for Other
NAAQS
Pollutants

Adjust the PM10 approach via NAAG&Ijusted ratios:

Ratio = (Other NAAQS) / (PM10 NAAQS)

Lower Bound (LB) = Ratio * 0.10 Ib/hour;

Upper Bound (UB) = Ratio * 2.28 Ib/hour;

Ignore individual stacks/vents/procestess than LB values.
Explicitly model individual sources greater than UB values.

24-Hour PM2.5 Example:

Ratio = (35 ug/m3) / (150 ug/m3) = 0.23

Lower Bound (LB) = 0.23 * 0.10 Ibs/hour = 0.023 Ibs/hour;

Upper Bound (UB) = 0.23 * 2.28 Ibs/hour = 0.524/Husur;

Ignore individual stacks/vents/processes less than 0.023 Ibs/hour.
Explicitly model individual sources greater than 0.524 Ibs/hour.
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4.0 PostModeling Issues
If modeled impacts from point sources exceed critical values (e.g., state or federal
ambient air quality standards, PSD increment ceilings, air toxic benchmarks), there
are several possible considerationable#9 and Table#10are provided to describe
specific options and any potential implications for modeling that may require

additional regulatory review and approval.

Table #8171 Possible Steps to Consider to Reduce Emissions from Point Sources

without using pollution
controlequipment
(e.g., limits on
throughput or hours of
operation).

Option Description Implications
Alternative | Emission reductions There are a wide variety of All the options presented may
. using pollution control | potential pollutant control require new modeling to
Operatlng equipment. technologies that may be demonstrate the efféveness of the
Scenario applicable to the proposed change needed to meet the
project. applicable air quality standard. In
Emission reductions Emissions may be reduced addition, specific permit provisions

through operational changes, fu¢ Will likely be needed to address the
changes or reductions in various physical or operational changes to
throughput or process rates. the project.

Increased stack height.

variety of projects.

Raising a stack height to increas
dispersiorhas been used with a

Fence property to exclude it
from ambient air.

This practice is typically applied
to situations where a federal
permit is required. State
standards may use an easemen
expand property boundaries
under someircumstances.

Collect site-specific
background monitoring data.

year.

Requires the placement of an
approved ambient air quality
monitor. Duration of data
collection is a minimum of one

Unobstructed vertical stacks
instead of horizontal releases| ;ccommodate an
or rain caps/rain hats

Effectively redesigned the
operation of the facility to

emission/exhaust system that
provides for greater dispersion.

In the event that the high modeled values are due to fugitive dust impacts, you may
consider thdollowing options, taking into consideration that some of these
approaches may require additional regulatory review and approval.

Table #1017 Emission Reduction from Fugitive Sources

Option Implication
Fugitives from Conductonsite silt testing This approach is subject to the review and approval of MPCA air quality
Paved and Silt loading (paved roads) permitting staff. The benefit of this approach is the ability to develop sit

Unpaved Roads

Silt content (unpaved roads)

specific data that will assti in determining a more refined emission value
Depending on the nature of the circumstances, this approach may becc
part of the MPCA air quality permit.

Reduced vehicle speedsthe facility.

This approach may present operational challenges &lhigy due to
reduced speeds and production expectations. As an emission reductior
option, this approach will become an enforceable provision of an air qu
permit and may require signs noting speed reduction in various operati
zones. This approaovould require review and approval by the MPCA
prior to modeling.

Conduct sweeping/vacuuming/washing
of key paved roads.

Project proposers submitting this approach for emission reduction woul
need to establish the effectiveness of the practice for their facility in ord
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for the MPCA to approve this measure as an emission reduction activit;
an emission reduction optiothis approach will become an enforceable
provision of an air quality permit. This approach would require review a
approval by the MPCA prior to modeling.

Water key unpaved roads; or increase
the frequency of watering if already a
dust suppression préce.

Water is a preferred practice to reduce fugitive emissions from unpavec
roads; however, project proposers should be aware that the use of wat
the potential for crosmedia impacts and road stability issues. Please
contact the MPCA stormwaterggram for specific questions on the use @
this approach. The location of application and frequency of spraying wi
become enforceable provisions of the MPCA air quality permit. The air
quality modeling protocoland final report must reflect the use anssem
reduction achieved to justify this approach for modeling purposes.

Apply chemical dust suppressants to ki
unpaved roads; or increase the frequer
of chemical application if already a dus
suppression practice.

This approach has potential crasgdia and crospermit implications
related to water quality impacts as well as occupational health concern
depending on the nature of the dust suppressant selected for the facility
noted above with water suppressiomdeling review and approval as wel
as permit review and approval are likely required. In addition, a facility
likely have to submit information on the anticipated chemical suppresse
the MPCA stormwater program for review and approval as péneo
National Pollutant Discharge Elimination System (NPDES) permitting
program.

Pave key unpaved roads

This approach may incur a greaterfugnt cost in comparison to the
options identified above; however, the end result is an emission control
the MPCA would likely approve, assuming that the majority of fugitive
emissions came from an unpaved surface. If this scenario emerged fro
existing facility in operation, the road paving activity would likely becom
an enforceable item in an air quglgermit.

Fugitives from
Buildings

Conduct a building capture efficiency
study.

A building capture efficiency study is often conducted to determine the
well a building is capable of capturing or controlling fugitive emissions
from production processes. The details of the study should be determin
with MPCA air quality permittingstaff. The results of this approach will
provide useful buildingspecific fugitive emission data that can be used ir|
the modeling demonstration.

Enclose key fugitive sources (e.g., grai
unloading, biomass management or ar!
sort, storage piles, etc.).

Construction of enclosures to capture and control fugitive emissions is
determination that should be made in consultation with MPCA permittin
staff.

Minimize nighttime operations (poor
dispersion).

Maximize daytine operations (better
dispersion).

A proposed change in operations to take advariadispersion
characteristics involves a number of factors related to the nature of the
business (costs and benefits) and potential regulatory benefits. The de
will likely become part of the MPCA air quality permit for the facility.

Fugitives from
Area Sources or
Pits

Water key fugitive sources (e,grea
sources such as bark/wood, coal, tacol
storage piles.

The development and implementation of a water system to manage fug
dust emissions from area sources shoud be discussed with MPCA air ©
permitting staff. The caputure/control data for this particular approach n
vary depending on the emissioruste media, surface area and type of
watering system. This approach would be included as a provision of an
quality permit.

The information presented Table#9 and Table#10is not exhaustive. A wide
variety of emission reduction approaches are available. Please consult with MPCA
permitting and modeling staff should you encounter any issues.
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5.0. Protocol and Final Report Submittal Requirements
Pursuant to an Executive Order and new state legislation, the MPCA is committed to
processing permit applications within 150 days of receipt of a permit application.

Process

When it has been determined that a facility should conduct air dispersionimgodel

for permitting, environmental review (EAW, EIS), and/or SIP requirements, the
facility should complete and submit for approval the air dispersion modeling protocol
forms. Once the modeling protocol has been approved the facility will be notified via
the protocol approval notification form, the facility may then conduct air dispersion
modeling consistent with methodologies identified in the protocol. Modeling results
should then be submitted with the permit application or applicable documents
(EAWIEIS, SIP). Any deviations from the approved modeling methodology should be
in consultation with the MPCA and should be documented either by resubmittal of the
protocol form(s) or in the modeling results form (see AQDMRoverview below).

Procedures

. Obtain anccomplete MPCA Air Dispersion Modeling Protocol Forms
(AQDMP-01.doc, AQDMPSD1.xls).

o Submit protocol forms for review and approval (see submittal
instruction at top of form).
. Protocol approval notification: receipt of the Protocol Approval

Notification (PANT01).

o Obtain and complete the MPCA Air Dispersion Modeling Results form
(AQDMR-01.doc).

. Submit AQDMRO01.doc with permit application and/or EAW/EIS,
and/or SIP documents.

Forms
Modeling Protocol
Air Quality Dispersion Modeling ProtocohQDMP-01.dog
Air Quality Dispersion Modeling Protocol Spreadsh@gDMPS-01.xls)

Modeling Results
Air Quality Dispersion Modeling Report ForrAQDMR -01.doqg

Modeling ReviewMPCA Internal Use
Air Quality Dispersion Modeling Protocol Review FordADMPRF-01)
Air Quality Dispersion Modeling Protocol Approval Notification Form
(AQDM PAN-01)
Air Quality Dispersion Modeling Report Review Forld@DMRRF -01)

5.1 ModelingProtocol Forms
MPCA approved modeling protocols are required before submitting modeling reports.
MPCA forms/spreadsheets forodeling protocols and modeling reports are available
at:

http://www.pca.state.mn.us/air/modeling.html
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These were developed to better communicate air modeling information to all persons,
and béter communicate our expectations to air permit applicants/consultants,
standardize and streamline of review of air dispersion modeling submittals,
identify/fix common mistakes and time consuming steps, and use less paper.

5.1.1 AQDMP-01.doc
The AQDMROL1is a standardized modeling protocol form that combines simple
checkboxes, dropdown | ists, and text to do
approach. The AQDM®1 asks for a brief description of the project and the purpose
for the modeling, e.g. pmit application, permit condition, EAW, etc. The AQDMP
01 provides flexibility in that it can accommodate the use of modeling methodologies
such as the tiered modeling approaches as outlined in Appendix W regarding NO
modeling. Throughout the form themjgzant has the option, where applicable, to use
facility specific modeling approaches. For example, in Section B., facilities can
indicate if onsite meteorological data will be used. Links to relevant guidance
documents and webpages are provided in tb®pol Appendix.

Applicants should provide the location, address, and contact person for
the facility.

o Applicants should use a@aracter [F]acility [A]bbreviation [C]ode
(FAC) to identify their facility.

. Applicants are also required to submit sample modeling input files,
however please DO NOT use spaces in file names. Applicants should
use the most recent version of the EPA promulgated air dispersion
model, AERMOD, along with regulatory default optionsasd
otherwise specified.

. Applicants may specify the use of the SMS spreadsheet, as indicated in
Sections D and E.

. Applicants have the option to examine the inclusion of paved roads
according to the MPCAOGs most recent |

. Applicants may use MPCA or usgenerated background values and
nearby sources (see AQDMH form for more details).

5.1.2 AQDMPSO01.xls

The AQDMPSO0L1 is a spreadsheet that captures stack parameters, emission rates and
emission factors. All sections die¢ AQDMPS01 must be filled out and reviewed by
the MPCA before an applicant receives approval of a submitted protocol. Facilities
may add additional tabs/worksheets to the workbook to provide more detailed
calculationsPlease note the following

The AQDMPSO01 replaces the SAM spreadsheet; and,

The MPCA will not accept password protected spreadsheets or pdf versions of

a spreadsheet.

The AQDMPS-01requests the following information:
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Specific locations for all stacks and release points, along with iataympertaining

to the manner in which emissions are discharged to the atmosphere (e.g., stacks with
Arain capso, stacks with unobstructed vert|
discharges, vents, and fugitive releases)

Potential or permitted aleable emissions, emission factors and references per

emission release point.

Source Parameter Worksheets:
e Values in Aemission rateo fields shoul d
e Values in Area Source femisecsi on rateod fi
e List all operating scenarios to be modeled.

Sheet 1:Point Source Parameters

Enter stack parameters into aA@PDMP&HDsheet t al
spreadsheet. Model Input Key table provides descriptions along with the required

units for stack parameters. Input cells are colored green. Field headingsaeid

Input Key cells are locked and cannot be altered. An Example is provided at the top

of the sheet.

Sheet 2:Area Souce Parameters

Enter area sour ce parAsem8oured asr d md toe rspa eiard sthh
AQDMP-01 spreadsheet. Model Input Key table provides descriptions along with

the required units for area source parameters. Input cells are colored gedeén. F

headings anilodel Input Key cells are locked and cannot be altered. An Example is

provided at the top of the sheet.

Sheet 3:Volume Source Parameters

Enter stack parameters into $HMpdelegpdsheet t al
Parametersspreadsheet. Model Input Key table provides descriptions along with

the required units for stack parameters. Input cells are colored green. Field headings
andModel Input Key cells are locked and cannot be altered. An Example is provided

at the top othe sheet.

Sheet 4:Emission Calculations

Enter fugitive source, stack vent and emission unit information and all relevant

emission factors, equations, and references int&mhigsion Calculations Table

found i n the AEMiI ssi oneis@Vlidedattrettopafthes 0 t ab.

sheet. I nput cells are colored green, fiel
and cannot be alterebhdicate in theDescriptionfield whether emissions are
ocontroll edd or o6uncontroll edbo.

Sheet 5 and higher: User geated sheets.

5.2 Modeling Results
The results of an air quality dispersion modeling demonstrationld be provided
using the MPCA Air Quality Dispersion Modeling Report (AQDMNIR) form. This
form is used to determine compliance with the applicabldehhir quality
standards and if specific permit provisions should be included in an MPCA air quality
permit. The following is a more detailed description of the form as well as content
expectations.
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5.2.1 AQDMR-01.doc
The content expectations of tAQ DMR -01 (modeling reportdocument are similar
to the expectations presented in BiBCA protocol form AQDMP -01); however,
there are some notaldéferences

The first distinction between the protocol and the report is the type of files retpired
accanpany the projectubmittal. With the protocol, the only files required for review
are the input files, including BPIP, Terraitif(file) and appropriate meteorology,
background, etc.. The modeling report requires input files (if they have been modified
since the initial review and approval by MPCA) as well as the outpu{élgs .plt,

.pst, etc.).

Another important distinction is the documentation of changes that occurred between
the MPCA review and approval of the protocol and the submittal dirthle

modeling report. The MPCA has streamlined the process for amendments or
modifications of an MPCA approved modeling protocol. Each section of the protocol
is represented ithe modeling report review forthat provides foan opportunity to
identify and justifyeach modificationn the approved protocdllost changes can be
addressed via email and telephone calls. The project proposer is required to document
all the changes made to the protocol, including times and apppoeaised by the

MPCA, as part of the report submittal. Please note that most changes to a post
approval protocol will likely be addressed through this process. There are
circumstances that would warrant a new protocol for a project insteasimple

review, approval andatumentation process described above. Please consult with
your MPCA modeling unit staff assigned to the project in the event that you anticipate
changes to an approved protocol to determine if the modification can be made via the
modelirg report or if a new modelingrotocolis required.

Modeling resultsare discussed in Section 4 of the modeling report and reflect the
demonstration of compliance for the applicable PSD increment, NAAQS or MAAQS.

Section 5 of the form is provided fany dscussioror comments that the project

proposer would like to include as part of the modeling demonstrdtos may

include specific operating assumptions, rationale for changes along with dates of
MPCA contacts, etc.. There is no specific limithe length of the discussion;

however, if a lengthy discussion is anticipated, attachments should be used to present
the full breadth of the information.

The modeling report is designed to provide for attachments, maps, graphs and related
items. Please e thatthe AQDMR-01form is the prinary form used ithe MPCA

review. Any other documents or reports provided in support of a modeling
demonstration are subordinate to the MPCA famd must be included as

attachments to theQDMR-01 form.

As a final nog, two copies of theQDMR-01 form should be submitted to the MPCA
via hard copy with a CD that includes the supporting files. Thianently the

official process for submitting the final modeling project to the MPCA. You may
provide a digital copy tthe MPCA modeling unit ghirModeling.PCA@state.mn.us
to facilitate the review process.
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5.3 MPCA Review Forms
The MPCA uses several forms for internal review that become part of the
administrative recal for each modeling demonstration. The specific forms that are
included in the record are:

¢ Air Quality Dispersion Modeling Protocol Review Form
(AQDMPRF-01)

e Air Quality Dispersion Modeling Protocol Approval Notification Form
(AQDM PAN-01)

¢ Air Quality Dispersion Modeling Report Revidvorm AQDMRRF -
01)

The first two review formsAQDMPRF01 & AQDM PAN-01) are used to evaluate

the protocol and provide specific commentggiaing to deficiencies and uncertainty.
The second form (AQDM PAN1) is used as the document that informs a project
proposer whether the protocol is approved, conditionally approved or not approved.
A similar form is used to review the modeling demaatsdn submitted via the
AQDMRRF-01 form. TheMPCA reviewprocess for the modeling report looks at the
consistency between the approved protocol and the final modeling demonstration as
well as the demonstration of compliance. Where deviations occur betiweeen

modeling protocol and report, the MPCA will review the discrepancies to determine if
the deviations are justifiable unless previously approved by the MPCA. Once a
modeling report is approved by the MPCA, the final approval of the modeling report,
viathe AQDMRRFO01 form, is provided to the project proposer and the MPCA
permitting engineer.
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6.0. Contacts and Resources

Contactshttp://www.pca.state.mn.us/air/modeling.htm|#zmis

Resourcesttp://www.pca.state.mn.us/air/modeling.html#resources

Guidancehttp://www.pca.state.mn.us/air/modeling.html

Dennis Becker
Ph: (651)7572217
e-mail: dennis.becker@ate.mn.us
F MPCA Title V modeling- fugitive PMioemission spreadsheet.
E PSD modeling and Title V modeling for individual sources.
E Criteria Air Pollutant and Toxic Air Pollutant Screening (CAPTAPS).

Margaret McCourtney

Ph: 651)757-2558

e-mail: margaret.mccourtneygfate.mn.us
e PM-2.5/regional haze modeling
¢ Photochemical modeling

Greg Pratt

Ph: 651)757-2655

e-mail: gregory.pratt@state.mn.us
e Toxic air pollutants modeling
e Deposition modeling.

Ruth Roberson
Ph: (651) 7572672
e-mail: ruth.roberson@state.mn.us
e Class | Modeling
e Statelmplementation Plan modeling
e PSD modeling and Title V modeling for individual sources.

Melissa Sheffer

Ph: 651) 757-2718

e-mail: melissa.sheffer@state.mn.us
e PSD modeling and Title V modeling for individiusources.
e Deposition modeling.
¢ Meteorological Data

Jim Sullivan

Ph: (651) 7572769

e-mail: jim.sullivan@state.mn.us
e PSD modeling and Title V modeling for individual sources.
e Alternative Models
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Table #2a When is Air Quality Dispersion Modeling Required?

Permit for a New or Modified Facility

(Construction)

Permit Application Review|

Environmental Review

Required by Air Quality Management Strate

Required by F

Action Requirement Supported by Rule Condition
(e.g., Title V Modeling, NAAQS Notes). .
New Facility Construction Certainty Yes Yes N
Permiti PSDiINSR- TV
New Facility Construction Not required byexisting CaseBy-Case Yes
Permiti State or Title Vi Avoid ;gfu'irgi"zrgzﬂier:gmrs
PSD- NSR '
Modified Facility Construction | Certainty Yes Yes Y
Permiti PSD-NSR
Modified Facility Construction | Not required by existing CaseBy-Case Yes Y
Permiti State or Title V- :Zfljirges‘ﬁ?ei”n‘?gors
Avoid PSD-NSR '
Registration Permit Not required by existing CaseBy-Case Yes )
rulei new generators
require screening.
Capped Permit Only Criteria Screening CaseBy-Case Toxics Yes )
General Permit State Not required by existing CaseBy-Case Yes Unless Ger
rule. specific c
EMS Permit- State X CaseBy-Case Yes )
Title V Permiti General Permit | Not required by existing CaseBy-Case Yes Unless Ger
rule. specificco
EAW N/A CaseBy-Case Yes Y
MPCA is RGUi
NO AQ Permit
SIP submittal Caseby-Case Caseby-Case Contingent upon the content of the SIP Caseby-Case
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Table #2b- Existing Facility Permit

(Not including construction)

When isAir Qualit

Dispersion Modeling Required?

Required by Previous Permi

Required by State Implementation Plan (S

Action Condition
Registration Permit No
Capped Permit No

General Permit State

Unless General Permit has
specific conditions, no.

EMS Permit- State

No

Title V Permiti General Permit

Unless General Permit has
specific conditions, no.

Initial Operating Title V Permit Yes Yes
Individual

Initial AQ Operating State Permit Yes Yes
Individual

Reissuance Operating Title V Perm| Yes Yes
- Individual

Reissuance Operating State Permit Yes Yes
Individual

SIP submittal Yes Yes
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Class I Increment Modeling

Introduction

Class | areas are of special national or regional scenic, recreational, natural, or historic value

for which the PSD regulations provide special protection. The Federal Land Manager (FLM)

of each Class | area is charged with the affrmatverponsi bi |l ity to protect
attributes, expressed generi ca@hepeymittmg air qual.
authority, MPCA, is responsible for administering the Prevention of Significant Deterioration

(PSD) program and ensuringatithe NAAQS and increments are protected within the state.

The permit applicant should contact the appropriate FLM as soon as plans for a new major

source or modification have begun (NSRWM, 1990). The PSD regulations specify that the
reviewing authorityfurnish written notice of any permit application for a proposed major

stationary source or major modification to the FLM and the official charged with direct

responsibility for management of any lands within the @rba.purpose of this document is

to doawment and describe procedures and expectations for analyzipgPNy s, NO,, SO,

increments in Class | areas.

Minnesota Class | Areas

Minnesota Class | areas are designated as mandatory Federal Class | areas that are
managed by either the National Parks Service (NPS) or the Forest Service (FS). Class
| areas withiroutsideof Minnesota may also need to be considered, these includes
areasn Wisconsin and Michigan that are managed by either the NPS or the Fish and
Wildlife Service (FWS).

Class | Area Managing Agency
1. Voyageurs National Park(VNP) NPS
2. Boundary Waters Canoe Area (BWCA) FS
3. Isle RoyalgIR, MI) NPS
4. Rainbow Lake (RL, W FS

Class | SIL Analysis

Applicability

Source applicability is based on a sources proximity to a Class) the most current
recommendation is thatl major sources or major modifications within 3080 &f a
Class | area should conduct an impamlgsis of the affected Class | area(s). FLM
and/or the reviewing agency may request that sources beyond 3fl8ckoonduct an
impact analysigNSRWM, 1990.

EPA Preferred Model: CALPUFF

The current regulatory version of the CALPUFF Modeling System includes:
e CALPUFF version 5.8, level 070623
e CALMET version 5.8, level 070623
e CALPOST versior6.22], level 070622

General Steps for Modeling Facility Impacts Against Class | SILs

1. ModelSelection

2. Model Setup and Run

3. Review Results and Determine need for a Cumulative Increment Analysis
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1. Model Selection:CALPUFF/CALMET modeling system is the EPA preferred model

for far-field air dispersion modeling. Facilities should use EPA preferred model when
conducting and Impact Analysis of Minnesota Class | Andasvever, when a

facility is within 50K of a Class &rea it may be appropriate to us a model designed to
estimate neafield impacts when conducting a SIL analysis. In this case the EPA
preferred model is AERMOD. It is recommended that facilities discuss with the
reviewing agencies, prior to conducting mibaig the best strategy for conducting the
Class I SIL Analysis.

2. Model Setup and Run:

a.

b.

CALPUFF chemistry option should be turned OFF for Increment modeling.

Receptor Grid (Class | area receptor grids are provided by the NPS and can
be found atttp://www.nature.nps.gov/air/Maps/Receptors/index)cfm

i. The entire Class | receptor grid should be modeled.

The intent of the PSD prograisito track increment, modeling
the entire grid accomplies this. Additionally, this is consistent
with the state of thpractice.

NOTE: FLM may request that additional receptors be placed in FLM Class Il areas for
increment, visibility, and acid deposition modeling.

Met Data: T he most recent and readiliailable MM5data should be used to
generate met data files with grid spacimgless than 4km to ensure proper
wind field development

NOTE: EPA headquarters has begun processing updated data for MM5

Terrain and Land Use Data: USGS DEM 90 meter.data

Emissions:

i. The emissions inventory associated with the facility sources should
be modeledor each relevant pollutant and time period

Source characterization:

i. Point, volume, area, etc.

3. Review Modeling Results:

a. No Modeled Exceedance of SIL at any Receptdo further increment
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modeling analysis may be requiretiowever if FLM believe AQRYV will be
affected they and/or the reviewing agency may request a cumulative impact
analysis (NSRWM, 1990).

Modeled Exceedance of SIL at any Receptbthere is a Sllexceedance at
any receptor in the affected Class | area(s) a cumulative increment modeling

analysis should be performethere are no instances for which only portions
of the Class | receptor grid should be used in a modeled impact analysis or
cumulativeincrement analysis. Precedent dictates modeling of the entire
Class | Area receptor grid



http://www.nature.nps.gov/air/Maps/Receptors/index.cfm

Class | Cumulative Increment Modeling Analysis

Facilities should submit a modeling protocol

prior to conducting CladsCumulative Increment analysis.

All major sources or major modifications within 300 kilometers of a Class | area
should conduct an impact analysis of the affected Class | assaggscribed in the

SIL analysis section abovBources within 300 km ofl@ss | areas should be

included in the cumulative increment modeling anal{SRBA Memorandum, August,
2009) FLM and/or the reviewing agency may request that sources beyond 300 km
also be included in the impact analysis.

EPA Preferred Model: CALPUFF

The current regulatory version of the CALPUFF Modeling System includes:
e CALPUFF version 5.8, level 070623
e CALMET version 5.8, level 070623
e CALPOST versior6.221], level 070622

General Steps for Modeling Cumulative Increment Analysis

Since the CALPUFF model cannot model negative emissions, two model runs are required to
obtain increment impacts at Class | receptors. One modé nfthe increment expansion
emissions and the second model isinf the increment consumption emissigasenext
section:Class | Cumulative Increment Inventory Developnie@®uidancé. The final impact
analysis is the air concentration at each Class | receptor for every hour of modeled data. Post
processing using CALSUM and CALPOST allows the summatigheoémissions at each
receptor for the specified pollutant and averaging time, the final output grid is the net
concentration at each Class | receptor.

1. Model Selection:CALPUFF/CALMET modeling system is the EPA preferred model
for far-field air dispersia modeling. Facilities should use EPA preferred model when
conducting an Impact Analysis of Minnesota Class | Areas.

2. Model Setup: Use EPA Default Settings

a. Modeling Domain: The modeling protocol should identify the modeling
domain, including the domain coordinates, as well as verify that the domain
will extend at least 50 km beyond each class | area included améhgsis.

b. Receptor Grid: Class | area retapgrids are provided by the NPS and can
be found atttp://www.nature.nps.gov/air/Maps/Receptors/index.cfm

i. The entire Class | receptor grid should be modeN&€aIT just
those recepterwhere SILs were exceeded.

NOTE: The intent of the PSD program is to track increment, modeling the entire grid
accomplishes this. Additionally, use of the entire grid is consistent with the state of the
practice.
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c. Met Data: T he most recent and readiliailable MM5data should be used to
generate met data files with grid spacimgless than 4km to ensure proper
wind field development

NOTE: EPA headquarters has begun processing updated data for MM5

d. Terrain and Land Use Data: USGS DEM 90 meter data.

3. Emissions Data:See next sectionEmissions Inventory: Class | Cumulative
Increment Inventory Development

4. Modeling Runs for Multiple Baseline Areas

In Minnesota, sources that may impact the Class | areas, BWCA and VNP, extend
across multiple baselirereas (countiesyince aseparate inventory is needed for

each baseline area (county)section 107 area (major source baseline afeaspch
class | area, pollutant and averaging tirheyé will be multiple increment expansion
and consumption modalins corresponding to a pollutant, its averaging time, and the
baseline area inventories. Since CALPUFF cannot model negative emissions,
facilities must conduct one model run for the increment expansion emissions and one
model run for the increment consption emissions for each pollutant, averaging
time, and baseline area inventory (See Example). CALSUM is used to scale (set
negative) the expansion concentrations. CALPOST is used to set CALPUFF output
for each receptor for each model run and to sunrmtipadts at each recept&@ach

model runshown in the Example below for the entire Class | receptor grid.

Example:

Class | AreaBWCA

Baseline Areas (Countied)ake, St. Louis, Cook
Pollutant: SO,

Averaging periodAnnual

st ouis cook

Iake

baseline area baseline area

Model Runs:

Lake Co. SO2 annual expansion

Lake Co. SO2 annual consumption

St Louis Co. SO2 annual expansion
St Louis Co. SO2 annual consumption

Figure 1: Schematishowing current modeling Class | Cumulative Increment for multiple
counties with multiple baseline dates.
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5. Post Processing: CALPOST and CALSUM
CALPUFF increment expansion and consumption model runs should be post
processed using CALSUM and CALPOST. CALSUM is used to scale the impacts of
theincrement expansion and consumption rdiee scaling factors for increment
consuming and increment expangliare +1 anel respectively
(http://www.src.com/calpuff/FA€answers.htm#2.6)1 Then CALPOST is used for
summing the net increment consumption at each receptor. The facility should ens
that the files being combined are for identical time periods, have the same number of
receptors and all receptors were modeled in the same order in each CALPUFF run
(http://www.src.om/calpuff/FAQanswers.htm#2.6)1

NOTE: A single CALPUFF run can be used to model impacts for all pollutants aragavgtimes.

6. Determine Class | increment impacts

Each pollutant and averaging time identified in SIL runs.
a. Case 1: No increment vidlan at any Class | area receptor
i. Modeling is complete

b. Case 2: Impacts equal to or exceed increment for given pollutant and
averaging period.
i. Refer to reviewing authorityods per mi

7. Submittals to MPCA, the Reviewing Agency:
a. Written report ofModeling Protocol
b. Summary of emission inventory used and any screening conducted
c. 1 of each of the following sampieput files
i. CALPUFF
ii. CALMET
iii. CALPOST
iv. POSTUTIL(if applicable)
http://www.cleanairinfo.com/regionalstatelocalmodelingworkshop/
archive/2010/Documents/Presentations/NHBOTOCOL-for-
CLASSI-CLASSHI.pdf

After Protocol Review and Approval Submit:

d. Written report of Modeling Results
e. Modeling Files

i. CALPUFF
ii. CALPOST
iii. CALSUM
iv. POSTUTIL (if applicable)
v. Met
vi. Terrain
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http://www.cleanairinfo.com/regionalstatelocalmodelingworkshop/archive/2010/Documents/Presentations/NPS-PROTOCOL-for-CLASS-I-CLASS-II.pdf
http://www.cleanairinfo.com/regionalstatelocalmodelingworkshop/archive/2010/Documents/Presentations/NPS-PROTOCOL-for-CLASS-I-CLASS-II.pdf

References:

1. New Source Review Workshop Manual, Prevention of Significant Deterioration and
Nonattainment Area Permitting, 1990tp://www.epa.gov/ttn/nsr/gen/wkshpman.pdf

2. Federal Land Managérs Air Qual ity Related Values Wor
Reporti Revised 2010Natural Resource Report NPS/NRPC/NRRR010/232.
http://www.nature.nps.gov/air/Pubs/pdf/flag/FLAG 2Qddf.

3. EPA, OAQPS Memorandum, Clarification of EFAM Recommended Settings
for CALMET. August 31, 2009.
http://www.epa.gov/ttn/scram/CALMET%20CLARIFICATION. pdf

4. EPA Regional/State/Locdlispersion Modelers Workshopgune 1612, 2008,
Denver (Englewood), CO.
a. http://www.cleanairinfo.com/regionalstatelocalmodelingworkshop/archive/20
08/indexhtm

5. 9" Modeling Conference, October 9, 2008.
http://www.epa.gov/ttn/scram/9thmodconfpres.htm
a. http://www.epa.gov/ttn/scram/9thmodconf/calpuff status9mc.pdf
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http://www.epa.gov/ttn/nsr/gen/wkshpman.pdf
http://www.nature.nps.gov/air/Pubs/pdf/flag/FLAG_2010.pdf
http://www.epa.gov/ttn/scram/CALMET%20CLARIFICATION.pdf
http://www.cleanairinfo.com/regionalstatelocalmodelingworkshop/archive/2008/index.htm
http://www.cleanairinfo.com/regionalstatelocalmodelingworkshop/archive/2008/index.htm
http://www.epa.gov/ttn/scram/9thmodconfpres.htm
http://www.epa.gov/ttn/scram/9thmodconf/calpuff_status9mc.pdf

6. Emission Inventory

Class | Cumulative Increment Inventory Developmnie@uidance

Model the proposed facility/modification emissions to determine impacts at Class |

receptors.

Develop a cumulate increment emissions inventory for any pollutant that exceeds
the applicable Class I significant impact level (SIL).

The cumulative inventory is based on emission changes since the applicable baseline

date for the Section 107 area (county) where theptec is located that experienced

impacts above the SIL. Emission changes are expressed in pound per hour (Ib/hr) for

the applicable SIL averaging period, and then converted to gram/second (g/s)
emission rates for modeling. The Ib/hr rates are determinel@termining the annual
average torperyear (tpy) emissions for the most recemntedr period, and
subtracting the annualerage tpy emissions for they8ar period immediately
preceding the applicable baseline date for the pollutant. The tpy emiastons
converted to Ib/hr emissions using annual equivalent operating hours at 100%

capacity.

Separate inventories unique to each pollutant and applicable baseline date will need to
be developed and modeled.

Example

A new source is proposed to be constrdateCarlton County, Minnesota. Modeling

of t he

proposed

sour ceos

a l

o WwSOpSIlLeat e mi

receptors in the Boundary Waters Canoe Area (BWCA) Class | areas in St Louis,
Lake, and Cook Counties, and exceedance dPMg SIL at receptors in the BWCA

Class | areas in St Louis and Lake Counties.
The applicable baseline dates for these counties and pollutants are shown below:

County SO, Baseline Date PM;, Baseline Date
St Louis 1986 (MiSBD) 1979 (MiSBD)
Lake 1992 (MiSBD) 1999 (MiSBD)
Cook 1975 (MaSBD) 1975 (MaSBD)

Three separat80O, increment inventories will need to be prepared (one inventory for
each unique count$0; baseline date). In addition, two separ@dhd, o increment
inventories will need to be prepared (oneeintory for each unique counBM;o

baseline date).

An SG;, increment inventory would be prepared for St Louis County based on its 1986

SO, minor source baseline date (MiSBD), anotB8€x increment inventory prepared
for Lake County based on its 1992, MiSBD, and a thirdSO, increment inventory
would be prepared for Cook County based on it 3@ major source baseline date
(MaSBD). The same approach would be takerPidi, inventories for St Louis and

Lake Counties.

Each inventory for a county whereetMiSBD has been triggered (St Louis and Lake)
will in general, include sources within 300 km of the Class | area (BWCA) where the

SIL was exceeded. Actual emission changes of the specific pollutant at any stationary

or mobile source since the applicabléSD, along with actual emission changes at
major sources since the MaSBD due to a physical change (i.e. construction) or a
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change in the methaaf operation are used to determine the increment emissions for
each source in the county inventory.

The inventory for the county where the MaSBD is in effect (Cook County) is
composed of emission changes since the 19725V&S3BD. However, unlike for St

Louis and Lake Counties, the Cook County,®@ission increment inventory is
composed only of actual emissiorcieases at major sources due to a physical change
(i.e. construction) or a change in the metlodaperation and,actualemission

decreases at major sources dua piysical chang@.e. constructionpr change in

the method of operatigoroviding thosalecreaseare federally enforceable in a

permit or State Implementation Plan. The inventory also is composed only of this set
of major sources generally within 300 km of the BWCA.

NOTE: Contact the MPCA Permitting Unit or the project permit engineénformation regarding
emission inventory submittals.

References:

October 1990 New Source Review Workshop Manual, Chapter C Air Quality
Analysis

April 5, 1999 EPA memorandum 6Request To Cl|
Deterioration (PSD) Baseline Aread Corresponding Baseline Date for Breton

National Wildlife and Wi |l derness Aread frol
Hannesschlager and Winston E. Smith (attached).

April 2006 Federal Land Managétlass | Cumulative Increment Inventory:

Guidance for determing the incremenrtonsuming/expanding sources to include in

t he PSD (ataclet)y si s. 0

April 18, 2008 EPA memorandum 0 | ssues Reg.

l nventories. 6 (attached).

83|Page



AVED STap
£ ““;% UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
: Y7 RESEARCH TRIANGLE PARK, NC 27711
Nz |

1 ppon Aoril 5, 1999

OFFICE OF
AlR QUALITY. PLANNING

MEMORANDUM AND STANDARDS

SUBJECT:  Request to Clarify Prevention of Significant Deterioration (PSD)
Baseline Area and Corresponding Baseline Date for Breton National Wildlife
Refuge and Wilderness Area

FROM: Bill Harnett, Acting Director u"lﬂwvm Hd"”“ '

Information Transfer & Program Intcgration Division (MD-12)

TO: Robert E. Hannesschlager, P.E., Acting Dircctor
Multimedia Planning and Permitting Division (6PD)

Winston E. Smith, Director
Air Pesticides & Toxics Management Division (4-APTMD)

This responds to your memorandum to John Seitz, dated May 4, 1998. You requested
guidance for establishing an inventory of sources to assess the air quality impacts at Breton
National Wildlife Refuge and Wilderness Area (Breton)--a Class I area under the Prevention of
Significant Deterioration (PSD) program. In particular, you presented three questions
establishing the needed inventory and then offered two possible approaches for responding to the
questions. Your staff and mine have discussed these questions, and we gave preliminary
responses Lo participants of the Breton air quality study at the meeting in Biloxi, Mississippi on
January 21, 1999. Participants of the meeting included representatives from EPA Regions TV
and VI; the Minerals Management Service; Fish and Wildlife Service; the States of Alabama,
Louisiana and Mississippi; and several onshore and offshore industries,

Some participants recently requested an official written response from EPA to clarify the
PSD policy for carrying out the Breton air quality study. This memorandum provides EPA’s
position concerning the appropriate policy for determining the amount of PSD increment
currently being consumed at Breton by sources in the adjoining States and by sources offshore.
Our policy 1s most like the approach which you provided as Alternative 2 in your May 4, 1998
memorandum.

Question 1: How do we develop a PSD emission source inventory (or conversely, a baseline

source inventory) developed for Class I areas with an impact region encompassing many
States?

Response: In a baseline source inventory, you (the study group) should include information
aboul any source whosc cmissions are determined to affect the increment in the area of concern.
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