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ADEC Modeling Review Procedures Manual

Notice

This manual provides general guidance to Alaskaaiepent of Environmental
Conservation (ADEC) staff reviewing air quality neditlg assessments submitted by
regulated sources or the public in support of antesiction, permit-avoidance action, or
petition to revise Air Quality Control Regulation$his guidance may also be used by
staff reviewing an existing source assessment UIBI&AC 50.201. The manual
provides general guidance for reviewing common ringassessments. It does not
cover all cases that may occur in Alaska, and doggrohibit staff from using
alternative approaches on a case-by-case basssal#o a “living document” that will be
updated as national modeling techniques and ttalsge.

This manual references several commercial modgliagrams that provide a Graphical
User Interface to the public-domain programs presgitly the U.S. Environmental
Protection Agency (EPA). ADEC tends to predomilyatise one of these programs for
conducting modeling reviews, and has included $igestieps regarding the use of this
program as an aid to staff. However, other commakpcograms are equally valid and
appropriate. Mention of products or services dugsconvey, and should not be
interpreted, as conveying official ADEC approvaldersement, or recommendation.

NOTE: This manual has only beerpartially updated subsequent to a
major revision to ADEC'’s regulations in October 20@. Therefore,
some of the regulations cited in this manual are dtof-date. ADEC
intends to make additional updates in future revisins.
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1.0 Introduction

The Alaska Department of Environmental ConservatARIDEC) Air Permits Program
has developed this Ambient Impacts Assessment Buoes Manual to help staff more
efficiently review air quality ambient assessmdnts, air quality dispersion modeling
analyses), and to improve the processing timergieximit applications.

ADEC has also developed updated construction peppitication forms, including Form
G and the Air Quality Modeling Checklist. ADEC Wilse these to (1) obtain applicant
contact information, and (2) provide a means of mmmicating expected details of the
modeling analysis. However, the checklist doespnotide sufficient guidance for
reviewers to efficiently and effectively review thedeling analysis. As a result, this
modeling review procedures manual was developegdst ADEC staff in reviewing
ambient air quality impact analyses.

The content of this procedures manual is as follo®sction 1 presents some frequently
asked questions about dispersion modeling, songestigns on the reviewer’'s
perspective, and an overview of both US EPA ancfdd.and Manager guidance on
conducting modeling analyses. Section 2 presentsarview of the procedures for
performing a review of an ambient air quality assaesnt. Sections 3 through 9 present
specific review procedures and “expert tips” onmas technical items, such as
meteorological data processing and receptor gmeiggion. Section 10 discusses the
criteria that the ambient assessment is compar@dstg Section 11 discusses the role of
ADEC in reviewing and coordinating any Class | assgents. Section 12 provides
specific guidance on the format of content of tleeteonic data submittal from the
permit applicant. Section 13 presents a list oficmn acronyms.

Appendix A presents information and expert tipglendispersion models commonly
used in ambient assessments, including SCREENREEN, ISCST3, AERMOD,
OCD, and CALPUFF. Appendix B presents examplesBE& correspondences
regarding modeling protocols. Appendix C providgamples of deficiency notices.
Appendix D provides examples of the modeling revieemorandum. Appendix E use
to contain what is now an outdated template fomtloeleling review memorandum. Itis
now reserved for future use. Appendix F providesADEC guidance memaos on
specific issues. Appendix G is the air quality rlath checkilist.

Disclaimer. This manual provides guidance for reviewing commaleling
assessments. However, it does not cover all urdgses that could or have arisen in
Alaska. Therefore, you should be familiar with ES*@uideline on Air Quality Models
(GAQM) and the guidance EPA provides on SCRA¥bu can also ask questions of
senior modeling staff, the construction permit sujger, or the EPA Regional contact if
situations arise that do not appear to be covergéxisting guidance.

! EPA revised the GAQM on November 9, 2005. Howe&EC has not yet updated our adoption by
reference of the GAQM. Therefore, all referencethe GAQM in this manual refer to the previous
(April 15, 2003) version, unless otherwise noted.

1 October 13, 2006



ADEC Modeling Review Procedures Manual

1.1 Frequently Asked Questions

The following list of questions is presented tophilose unfamiliar with dispersion
modeling have a basic understanding.

1.

What is dispersion modeling?

A technique for calculating concentrations of ptahits that are the result of
emissions.

A single equation can be used to estimate an #irtpot concentration at a single
receptor from a single uncomplicated source.

When plume rise must be estimated or there are lcatipns about the source, such
as building downwash, then a series of equationseeded.

These equations, when coded for use by a commrteeysually referred to as a
“computer model”.

Repetitive calculations are required to estimateeatrations at a number of receptor
locations, or from a number of sources, or forréeseof meteorological conditions or
over the length of a particular time period.

A dispersion model usually does a considerable anoiu‘bookkeeping” to

determine averages over multiple hourly simulation® keep track of highest
calculated concentrations for reporting at the @nithe simulation period.

Why use dispersion modeling instead of monitoring?

Monitoring can be used to quantify the concentratiba pollutant at a specific
location under actual meteorological conditions.

Unlike monitoring, modeling can provide estimatépallutant concentrations from
an unbuilt source, at multiple locations.

Modeling can simulate concentrations under a vanémeteorological conditions.

Modeling can determine the concentration from irdlial sources, all of which may
be contributing to the concentration of a pollutah specific location.

What's the difference between a screening model aradrefined-model?

Regulatory dispersion modeling is conducted inreesef successive levels of
refinements.

Each successive level often requires additionarméation and processing to obtain
the revised estimate.
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» Start with a set of simplified conservative assuan (Screening-Level Models).

» If compliance with air quality goals can be demaaistd using these simplified
assumptions, then no additional refinements aressacy.

* However, if compliance can not be demonstratedgutsia simplified set of
assumptions, one may elect to refine the inputrapsions (i.e., refined-level
modeling) until compliance can be demonstrated adify the source design, until
compliance can be demonstrated.

How accurate is dispersion modeling?

* Models are more reliable for estimating longer tiaveraged concentrations than for
estimating short-term concentrations at specifcatmns.

* The models are reasonably reliable in estimatiegiignitude of the highest
concentration occurring sometime, somewhere wilnimrea.

* Errors in highest estimated concentrations of 140@ercent are found to be typical.
Estimates of concentrations that occur at a spetoifie and site are poorly correlated
with actual observed concentrations and are musshridiable.

* However, this inability to pair modeled concentas with measured concentrations
does not indicate that an estimated concentrati@s dot occur, only that the precise
time and locations are in doubt.

Why can’t you monitor for PSD increment consumptior?

* Increment consumption is based upon changes irsemss(and therefore ambient
concentration of pollutants) since the applicaldsdiine date.

* There are different baseline dates for major statip and minor sources.

» Monitors can not distinguish between impacts frbest sources as a function of
date and source category.
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1.2 Perspective

By its nature, ambient air quality modeling is vestail oriented. As human beings, we
are prone to errors.

Key point:

Nearly every modeling analysis contains errorsarfis kind.
Your job is not only to identify these errors, butliscern their significance.

Often, the errors do not result in significant das®ns that would affect the issuance of
a permit, or result in a permit condition. In mascumstances, you can correct a
mistake and rerun the model to determine if theagkas significant. If not, you can
document the change and continue with the reviathowt delaying the review process.

Attitude plays a key role in expediting the modglneview. While you, as a reviewer,
are responsible for ensuring that a technicallyesmirambient impact analysis was
conducted, you must also not serve as a stop géue forocess. Consequently, having a
“client-service” perspective is also required. Yshould ask what you can do to help the
process along. While reviewing the modeling filgsy are encouraged to conduct
sensitivity tests of a questionable input parametemake small changes if needed.

Finally, judgment is often required in knowing hawch to review. You often don’t
have the luxury of reviewing every detail of thesis. While this manual offers
guidance on many aspects of conducting a modedivigw, it can’t address every
scenario. Perhaps the following quote will offems&oguidance....

“The closer they are to the standard (or incremetitg harder you look”.

- Rob Wilson, EPA Region 10

1.3 ADEC Regulatory Requirements

ADEC's air quality control regulations are in 18 &26C. Various sections in Article 3
(Major Stationary Source Permits) and Article 5 ifisti Permits) pertain to the air quality
permit program and requirements to conduct amlaissgssments. 18 AAC 50.215
contains additional specific requirements for threbdent Air Quality Analysis Methods.
The State’s Air Quality Standards and maximum adlbl& increases (increments) are
respectively listed in 18 AAC 50.010 and 18 AACED. ADEC does not routinely
require applicants to model air toxics.

In addition to standard ambient assessments, majoce PSD applicants must also
conduct an analysis of the impact from the sounckassociated growth on visibility,
vegetation, soil. PSD applicants may also neebtmuct an Air Quality Related Value

2 Seehttp://www.state.ak.us/dec/title18/wpfiles/50ma$.pd
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(AQRYV) analysis, consistent with the Class | aredd¥al Land Manager (FLM)
requirements, to assess the impacts within a “ié&lass | area.

1.4 EPA Guidance on General Modeling Procedures

EPA'’s guidance for performing air quality analyseset forth in the “Guideline on Air
Quality Models” (GAQM), codified at 40 CFR Part Bppendix W. Additional
information and examples are presented in Chaptdrtlie October 1990 New Source
Review Workshop Manual (draft) Modeling analyses are typically performed i tw
phases: a preliminary analysis and a full impaelyais. In the preliminary analysis, the
applicant assesses ambient concentrations restibmgemissions from the proposed
project alone (for those pollutants with emissiocréases above the PSD significant
emission levels or are otherwise required by AD&@Gdve a modeling analysis). For
this analysis, the applicant should consider emissand stack data at the various
operating loads that may occur, to ensure thaeptdanpacts are not underestimated.
The results of the preliminary analysis are andation of whether the applicant must
perform a full impact analysis. (Note: There haeertimes when ADEC has asked an
applicant to bypass the preliminary analysis astead conduct a full impact analysis.
This is especially true if there have been numeroadifications over time.)

If the preliminary analysis indicates that ambieoncentrations will exceed the PSD
Significant Impact Levels (SILs) for any pollutaarid averaging period, then the
applicant must determine the extent of the geogcaphrea for which the impacts
exceeds the SIL. This is referred to as determittie “significant impact area” (SIR)
The applicant must then perform a full impact as&lyn the SIA for that pollutant and
averaging interval. The full impact (aka “cumwatimpact”) analysis expands the
preliminary analysis by considering emissions fitmoth the proposed source(s) and
other existing sources in the SIA. It may alsosider other sources outside of the
project’s SIA that may cause significant impactshe project’'s SIA. The results from
the cumulative analysis are used to demonstrat@ltamnce with the national and Alaska
ambient air quality standards (NAAQS and AAAQS pesdively, or collectively referred
to as the AAQS) and PSD increments. For thosenfawits with both AAQS and PSD
increments, the full impact analysis consists af sgparate analyses: one for AAQS
compliance and one for PSD increment complianae gélection of sources and
emission rates for the AAQS and PSD increment aealyse different criteria, as will be
discussed later in this procedures manual).

If the cumulative analysis demonstrates violatiohany AAQS or PSD increment,

ADEC can still permit the proposed project if thppbcant can demonstrate that the
emissions from the applicant’s project do not resuambient concentrations that exceed
the SIL at the same time and location of any matleielation. In other words, the
applicant must demonstrate that the proposed prejeald not “significantly contribute”
to any modeled violation.

% U.S. Environmental Protection Agency. Guidelimefor Quality Models: 40 CFR Part 51, November 9,
2005. pttp://www.epa.gov/scram001/guidance/quide/appwpdfp.

* U.S. Environmental Protection Agency. October@98lew Source Review Workshop Manual - Draft.
Office of Air Quality Planning and Standards, Reshal riangle Park, NC.
http://www.epa.gov/ttn/nsr/gen/wkshpman.pdf

® The SIL approach can only be used for the NAAQ® @fass Il increments. EPA has discussed Class |
SILs, but has not yet promulgated them.
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1.5 FLAG Guidance on Class | Analysis Procedures

The Federal Land Managers' Air Quality Related ¥alWork Group (FLAG) was
formed to develop a more consistent approach ®F#dderal Land Managers (FLMs) to
evaluate air pollution effects on their resourc@d.particular importance is the New
Source Review (NSR) program, especially in theawwdf PSD of air quality permit
applications. The goals of FLAG are to provide ¢stesit policies and processes both for
identifying air quality related values (AQRVSs) afwil evaluating the effects of air
pollution on AQRVSs, primarily those in Federal Gldsair quality areas, but in some
instances, in Class Il areas. Federal Class saeadefined in the Clean Air Act as
national parks over 6,000 acres and wildernessaeé memorial parks over 5,000
acres, established as of 1977. All other federabiyyaged areas are designated Class II.

The FLM usually reviews the Class | analysis fagioeal haze and acid deposition
impacts, whereas ADEC reviews the Class | PSD merg and air quality standard
analysis. Hence, the applicant and ADEC must doatd with the FLM’s during the
review process for any PSD project that may impaCtass | area. FLM involvement
will depend on project size and location relativdhte Class | area. Expect FLM
involvement for any PSD project located within Id@meters (km) of a Class | area.

The FLAG Phase | Report (December 26a@nsolidates the results of the FLAG
Visibility, Ozone, and Deposition subgroups. Theaguters prepared by these subgroups
contain issue-specific technical and policy anaysecommendations for evaluating
AQRVs, and guidelines for completing and evaluatit®R permit applications. These
recommendations and guidelines are intended fobyskee FLMs, permitting

authorities, NSR permit applicants, and other ggtrd parties. The report includes
background information on the roles and responséslof the FLMs under the NSR
program.

® Federal Land Managers’ Air Quality Related Valwésrkgroup (FLAG), Phase | Report (December
2000). U.S. Forest Service. National Park Senic8, Fish and Wildlife Service.
(http://www?2.nature.nps.gov/ard/flagfree/FLAG--FINAld)
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1.6 Levels of Modeling Sophistication

The level of sophistication of the modeling anaysill be dictated by the size and
complexity of the proposed project, the naturehefdurrounding terrain, and the
available meteorological data. For simple projedgth relatively small emissions, a
simple “screening” analysis may be appropriater riore complex facilities, facilities
located close to “complex terrain” (defined asdarigher than the final plume height
of a particular stack), or facilities with signidiot building downwash more
sophisticated or “refined” models may be required.

EPA lists the computer models that have been apgréor use in air quality assessments
in the GAQM. Typical “guideline” models include REEN3, ISCST3/AERMOD,

OCD, CALPUFF, and VISCREEN. “Non-guideline” modetsy be used on a case-hy-
case basis upon approval by ADEC and EPA, but AD&Gt then also allow for public
comment regarding the use of the non-guideline inmd¢he given application. Impacts
in complex terrain may be modeled with screeningl@®such as SCREEN3, ISCST3,
or CTSCREEN, or with more refined models such aBRTCTDM, or AERMOD. The
following paragraphs briefly describe the most camniy used air quality models.

SCREENS is a screening model that is used primarily falgsis of an individual
emission source in the absence of representativdyhmeteorological observations. It
can usually be set up and run in less than anlnaiutends to overestimate maximum
concentrations. It can model volume, area, andtpmiurces (including flares), account
for building wake effects, and plume interactionthveomplex terrain. It can calculate
pollutant concentrations in the cavity zone of tumigs. However, because it only
calculates one-hour average pollutant concentrajand 24-hour averages in complex
terrain), the modeler must adjust model resultajiyylying an appropriate factor to obtain
concentrations for other averaging periods (seémission in Step 5 of Section 4.2 of
the SCREEN3 User’s Guide, which addresses muléiptia factors for averaging times
longer than one-hour).

ISCST3 has been the most commonly used model for quamgifiynpacts of more
complex facilities. It's ability to account for rtiple emission sources, hourly
meteorological observations, the effects of bugdiownwash, complex terrain, and
deposition have made it useful in many situatiodswever, the complex terrain
algorithms in ISCST3 are very conservative, and siggificantly overestimate impacts
in complex terrain. ISCST3 does not calculateytatit concentrations in the cavity zone

"Wwind flows are disrupted by aerodynamic forcethimvicinity of buildings and other solid structsreA
“cavity” region is produced in the lee of the stire that has circulating eddies and a highly tleiu
flow. When pollutants are emitted from stacks tedanear this cavity region, the emissions cankdyic
be mixed down to ground level and result in highaantrations. This effect is called “aerodynamic
downwash”.

8 U.S. Environmental Protection Agency. Septem!t9851 SCREEN3 User’s Guide. EPA-454/B-95-004.
Office of Air Quality Planning and Standards, Reshalriangle Park, NC.
(http://www.epa.gov/scramQ01/userg/screen/screed8d.p

° U.S. Environmental Protection Agency. Septemi®85] with updates. User's Guide for the Industrial
Source Complex (ISC) Dispersion Models. EPA-45@8003a. Office of Air Quality Planning and
Standards, Research Triangle Park, Nifh://www.epa.gov/scram001/userg/regmod/isc3vl.pdf
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of buildings. In these cases, the applicant shqukhtify impacts within the cavity
region using SCEEEN3 or a more sophisticated medeh as AERMOD.

The screening mode of the Complex Terrain Disparsodel® (CTSCREEN) is useful

for quantifying impacts of pollutants on an isothtell or terrain feature, when site-
specific meteorological data is not available. c8ithe shape of the terrain feature is user
defined, there is some subjectivity in how thederifeature is simulated. CTSCREEN

is not appropriate for all complex terrain situao Refer to the CTDM User’s Guide

for additional guidance. Currently, the US EPAl&veloping a version of AERMOD

used in a screening mode, called AERSCREEN, wlocidcalso be used to estimate
impacts in complex terrain in situations where ¢hisrno meteorological data available.
Consequently, CTSCREEN may eventually be replaced.

The Offshore and Coastal Dispersion (OCD) mbtdehs developed by the US
Department of Interior - Minerals Management Sex\(ldMS) to simulate plume
dispersion and transport from offshore point, aoedine sources to receptors on land or
water. It is most commonly used for off-shorelohg operations. Alaskan applicants
have used OCD to model offshore platforms locategither Cook Inlet or the Beaufort
Sea during open water periods. ISCST3 is often udegh the water is frozen. The OCD
model is an hour-by-hour steady state Gaussian matteenhancements that consider
the differences between over-water and over-lasgeitsion characteristics, the sea-land
interface, and platform aerodynamic effects. OdDailso simulate effects from various
stack angles, including a downward pointing stack.

The Plume Visual Impact Screening Model (VISCREEN used to assess plume
coloration and contrast (referred to as plume Ib)idhut not regional haze. It can model
plume blight from an individual emission point, tooth forward and backscattering
viewing situations against a sky and terrain baokgd. It calculates plume blight for a
user-defined meteorological condition. Typicatlye model is run with worst-case short-
term emission rates because the visibility guigedido not have specified averaging
periods. VISCREEN may be run at one of two lee¢lsefinement: referred to as Level
1 and Level 2. In a Level 1 analysis (the defaalte), VISCREEN uses the absolutely
worst-case stability class (F) and wind speed (fensec). In the Level 2 analysis, the
modeler enters the actual worst-case meteorologaalitions obtained from local

19 Computer Sciences Corp. October 1990. User'si&id the Complex Terrain Dispersion Model Plus
Algorithms for Unstable Situations (CTDMPLUS) Vate 2: The Screening Model (CTSCREEN).
Prepared for the U.S. Environmental Protection AgeResearch Triangle Park, NC.
http://www.epa.gov/scram001/userg/screen/ctscreén.p

' U.S. Environmental Protection Agency. User's @uith the Complex Terrain Dispersion Model Plus
Algorithms for Unstable Situations (CTDMPLUS): Vahe 1. Model Description and User Instructions.
EPA/600/8-8/041. March 1989.

12 DiCristofaro, D. and S. Hanna. November 1989. Dffshore Coastal Dispersion Model. Volume 1:
User’'s Guide. Report No. A085-1. Prepared fordviats Management Services, U.S. Dept. of the
Interior. Herdon, VAhttp://www.epa.gov/scram001/userg/regmod/ocd5ug.exe

13 U.S. Environmental Protection Agency. Septeml988] with Revisions 1992. Workbook for Plume
Impact Screening and Analysis. Appendix B: The RiWisual Impact Screening Model (VISCREEN).
EPA-450/4-88-015. Office of Air Quality Planning@aBtandards Research Triangle Park, NC.
http://www.epa.gov/scram001/userg/ntisinfg. pevisions -
http://www.epa.gov/scram001/userg/screen/viscrdu.pd
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(representative) hourly meteorological data. Thueleler may also modify the plume
particle size and density to account for more regméative conditions.

CALPUFF* may be used to quantify pollutant concentratioegional haze, and acid
deposition impacts. It is currently used for LdRgnge Transport (LRT) assessments (at
distances greater than 50 km from the emissiorcedubbut may also be used at shorter
distances, with ADEC approval. CALPUFF incorposateore sophisticated model
physics and chemistry than ISCST3, but also regquirere extensive input data.
Therefore, use of a model protocol for CALPUFFighly recommended. CALPUFF is
typically used to assess impacts at Class | areas.

4 Scire, J.S., D.G. Strimaitis, and R.J. Yamart2@00: A User's Guide for the CALPUFF Dispersion
Model (Version 5). Earth Tech, Inc. Concord, Mi#ttp://www.src.com/calpuff/calpuffl.htm
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2.0 General Procedures for the Modeling Review

The phases of the modeling review include the cetepkess determination, the technical
review, and documenting the review via memorand&ach of these phases is described
in more detail below. Modeling reviews can becdime consuming if you conduct

each phase separately, including correspondingtivelapplicant and waiting for a
response. A few weeks (or months) might pass befoesponse is received from the
applicant, and you must get reacquainted with tgept status before the next phase of
review can be conducted.

The key to efficiently reviewing the modeling arslyis to conduct all phases of the
review concurrently, as much as possible. The miogleéview memorandum should be
prepared concurrently with the various phaseswéve Since the modeling memo is
the ultimate work product associated with the tezddimeview, begin writing the
modeling memo at the onset of the review.

Key points:
« Conduct reviews concurrently.

* Begin documentation at the onset of the project.

v' If you are reviewing a protocol, begin preparing a letter
providing comments on the acceptability of the protocol
(examples are included in Appendix B of the manual).

v' If you are reviewing a modeling analysis, begin preparing
either a deficiency notice or a modeling review memo
(examples are included in Appendices C and D,
respectively).

The steps involved for reviewing a modeling protaoe nearly the same as for
reviewing the modeling analysis. The primary d#éfgce is that the protocol will not
present results and also different documentatidinoeiprepared in response to a
modeling protocol, compared with the modeling asialy

Figure 1 illustrates the steps involved in a mauebr protocol review. At the onset of
the review, gather together the following documentsles:

air quality modeling checklist,

the modeling review memo template,

a blank document to record deficiencies,

the modeling protocol and ADEC’s comments,
the modeling report (usually a hard copy), and
the electronic modeling files.

ok wnE

When reviewing a modeling protocol, you need omdgrothe protocol and a blank
document to create the protocol completeness leffére purpose of having all these
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documents open is to encourage you to documentgguments as you go, while the
information is fresh in your mind. When reviewiagnodeling analysis, open the
protocol, ADEC’s comments, the modeling report, #reltemplate for the modeling
review memorandum.

Step 1 Once the documents are open, quickly reagriftocol and ADEC'’s
comments to refresh your memory of the acceptedoapp. Then
preview the modeling report to comprehend the fegure” of the
approach actually used by the applicant. After lyave first obtained an
overview, then go through the modeling analysidetail.

Hopefully, the applicant has provided a short sumynaathe beginning of the
document, which answers the general questions bb;what, where, why, when, and
how.” Reading this summary and understanding tisechoject makes it easier to
review and evaluate the details. Enter this infdromainto the modeling review memo.

Step 2 As you go through the document in detad,the air quality modeling
checklist as a guide. Each item in the checkligt. (site location, model
selection, meteorological data, etc.) is indicatetthe flow diagram
(Figure 1) as item N, representing each item thagtroe reviewed. See
Section 3 of this manual for how to review projeormation.

e Open the corresponding modeling files and makeicethe
information is consistent with that presented & todeling report
and permit application. Also make certain it ishigically complete.

e Document the finding in the modeling review memahe deficiency
letter, and then begin reviewing the next section.

e Should the review be interrupted, be certain te@the documents,
and make a quick note to yourself as where to resum

e Once a section is completed, document the reisultee modeling
review memo or the deficiency letter and begineenof the next
section.

Step 3 Repeat Step 2 until the entire analysidbban reviewed.
By waiting to send comments to the applicant uhgl entire analysis has been reviewed

will decrease the number of iterations between ABG the applicant, thereby
enhancing efficiency of permit review and issuance.
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Figure 1. Modeling Review Procedures
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2.1 Submittal and Approval of Modeling Protocols

A modeling protocol is not required by ADEC. Howeyit is very helpful to ensure that
the modeling tools, procedures, input data, andragsons that are used by an applicant
are consistent with State and Federal guidancevdhlde accepted. In addition, the
modeling protocol is a valuable tool in identifyingd resolving potential areas of
concern early in the process.

Modeling protocols are reviewed on a case-by-caseskor specific projects at a facility.
Therefore, the protocol and ADEC comments may oy nt apply to other modeling
applications. ADEC reserves the right to altefiridings if there is a notable change to
the project scope or approach.

v'  Review the protocol to ensure consistency with faldend state modeling
guidance.

v’ After completion, construct a letter conveying amgas of concern and suggested
revisions to the protocol.

v Include a statement of acceptance or denial ifetier.

Often, a conditional statement of acceptance isnconmcated. Examples of modeling
protocol review and acceptance letters are provinégppendix B.

2.2 Completeness and Technical Review Phase

The completeness review is intended as a first leweew of the modeling analysis, to
ensure all components of the modeling analysis baea addressed. AS 46.14.560
requires the completeness review to be completddnmé0 days.

v' Use the air quality checklist to keep track of taeiew.

ADEC has developed an air quality modeling chetkicluded in the appendix) which
may be used to assist you in determining thatatimonents of the modeling analysis
have been addressed. During the review processhissform to track the presence and
acceptability of each component of the modelindymms The form may be kept within
and at the top of the model review folder as a samgrdocument. Place a check-mark by
the items you have reviewed and approved. Thisualagerves to provide additional
details to help answer technical questions dulregréview process. If you are unable to
complete your review of the modeling analysis,dhecklist serves as a reminder of the
project status at a glance.

Some items may require re-review if the applicankes changes to address a modeled
violation or is changing the project design (whiehds to happen a lot for some

15 Alaska Department of Environmental Conservatioin,Quality Statute AS 46.14.160
http://www.state.ak.us/local/akpages/ENV.CONSERWadagm/as46.14.pdf
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applicants). This can make the tracking of thegmbstatus tricky. Often, revisions are
submitted several months after the review has begated. Sometimes the changes
(both direct and indirect) are unclear; so mucletimspent identifying these, along with
how it impacts what has already been reviewed.

v'  Keep organized.

Organization is the key to efficiency. Ideally, @vha revision has been submitted you
would know the current status of the review, hoasthchanges affect previously
reviewed materials, and materials not yet reviewRdfer to your partially completed
checklist, modeling review memo, and/or deficiefetyer for an indication of project
status.

v" Document changes.

Upon receipt of a revised analysis, take a moneenohsider what potential impacts
these changes would have to the analysis, as a&wkide the checklist to review
potential areas that may change, and document ekawgordingly. It may be helpful to
write the details within the modeling memorandurd an the form, to keep track of
changes. The background section of the modelingarendum is the appropriate place
to document the date the revision is received awdihaffects the analysis.

As an example, if the applicant submits changésa@anodeling due to new emissions
information, theoretically there should be no chetp the meteorology, receptor grid,
or model options. However, these changes maytriesalneed to revise the load
screening analysis (if applicable), the significampact analysis, the definition of the
area of impact, the cumulative NAAQS and PSD in@eninventories, and the
corresponding compliance analysis.

v'  Take a moment to consider the impact of these @wagd then document the
receipt of the changes and likely steps that shbeltevised. Then, complete the
technical review.

Judgment is required to discern the amount of decuation necessary to track the
revisions. Revisions may be small, and only aféesingle model run (e.g., annual NO
for the NAAQS analysis). Other projects consistiitiple operating scenarios for
multiple pollutants, in which the applicant has sulted numerous partial revisions over
several months. Such a scenario may require adgineet to keep track of all the
changes.

v"  In some cases, you may wish to incorporate minangas yourself to expedite
the review. Under such circumstances, you shooddiehent your change in the
modeling review memorandum.

The technical review is the means by which ADE@,dbplicant, and the public are
assured that the correct input data; tools, metlogaEs, and assumptions were used in
the analysis. Consequently, the conclusions oattaysis are supportable and
creditable. The technical review consists of penfiag the tasks described in the

14 October 13, 2006



ADEC Modeling Review Procedures Manual

remaining sections of this manual. Hence, it ptesithe bulk of the effort during the
review process.

2.3 Preparation of the Modeling Review Memo

The technical analysis report (TAR) is an all enpassing permit document created by
the lead permit engineer. The findings of the niadeeview are one aspect of the
TAR. However, because the modeling review is ofteriormed separately and perhaps
at different times from the rest of the permit aggtion review, ADEC utilizes a
modeling review memorandum to communicate the figsliof the modeling review,
which is submitted to the lead permit engineer @ be included as an attachment to
the TAR. The modeling review memorandum is disedsa detail in this section.

The modeling review memorandum serves two purpd$est provides a public record

of the basis of the permit and (2) internal to ADE®@rovides a record of what was done
and what decisions were made. This may be vepfula few years in the future, when
you are attempting to understand details aboue®iquisly issued permit. The modeling
review memorandum should not repeat everythinge@ntodeling report. Instead, the
memorandum should summarize the key findings ohtbdeling analysis, describe what
was done during the review, highlight any unusualamtroversial issues, and document
changes made to the information in the originaliappon and how any issues were
resolved.

v’ Start creating the modeling review memorandum abtiset of the project.

A template of a modeling review memorandum has Ipgevided electronically in
Appendix E. This may be used as a starting pointiéveloping the project-specific
memo. While some of the language provided in ¢neplate is useful and often common
to many projects, much of the memo will be uniquedch project. The modeling
review memorandum can also be abridged if the egpiiis only revising a portion of a
previously approved analysis. In these casesaete the previous memorandum and
only note those items that have changed or otherwarant discussion. In all cases,
state whether ADEC concurs or disagrees with tipecgeh used by the applicant.
Specific statements may be warranted in the vasobsections, especially in situations
where the applicant used a unique or controveagipfoach.

The following section provides guidance regardimgtlypical sections of the review
memorandum.

Header.

v' The modeling review document is typically submitésda memorandum from
you to the file, through the Construction Permip&visor. Follow the format
for a memorandum provided in the example.

Introduction :

v" Provide a one paragraph summary of the contertteeahemo. Be certain to
mention the applicant, the project, the associpgthit application, the
relationship to previous permit applications, ifyaand whether or not the project
will be in compliance with the Alaska Ambient Ain@lity Standards (AAAQS)
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provided in 18 AAC 50.010, or the maximum allowainlereases (increments)
listed in 18 AAC 50.020.

Background:

Describe the project, the project location, theenirconstruction permit,
operating permit and/or consent decree the faddigurrently operating under (as
applicable), the facility and project classificatj@nd the regulatory basis as to
why the modeling analysis was conducted. Statehein¢he project did or did
not trigger PSD review.

Approach:

The models, pollutants, and methods should brigflylescribed. Mention
whether or not the modification was modeled solehyjf a cumulative impact
analysis was performed.

Facility Layout:

Identify the location of emission sources, buildingnd structures. A figure may
be helpful. Identify the coordinate system andidafe.g., UTM NAD27 meters)
and if this was the same coordinate system usetktaify the receptors.

Meteorological Data

Identify which stations were used for both surfand upper air observations and
the corresponding period. Discuss any data pravgsssues and how they were
resolved. Note whether the data is temporallyeggntative and whether the
applicant compared the h1lh or h2h concentratidghgshort-term
AAAQS/increments.

Ambient Air Boundary:

Discuss whether a physical barrier is present, sgchfence, which prevents
public access, and where the barrier is locatédotlpresent, discuss what was
used to delineate the ambient air boundary.

Load Screening Analysis:

Discuss whether the applicant conducted a partdmadlysis, and if so,
summarize the results. For turbines, note whetteapplicant included various
ambient temperatures in the load analysis. Notedastgrepancies and how these
were resolved.

Emission Rates and Stack Parameters:

Identify which emission units were included in thedeling analysis and their
emission rates of each pollutant modeled, expressadnual average emission
rate (tpy) and short-term maximum emission rates/lik). Note any
discrepancies in emission rates and how these ngsodved. Document whether
or not the revisions affected the conclusions efrttodeling analysis. Document
any sources not modeled because they were congiohstignificant or for some
other reason.
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Building Downwash Analysis

Document if a downwash analysis was conducted drether or not EPA’s
Building Profile Input Program (BPIP) was used ot.nDocument if a cavity
analysis was performed, if applicable. Note angmigancies and how these were
resolved.

Ambient NO, Modeling:
Document the method employed to convert from NQ@.

Ambient SO, Modeling:
Document the basis for the $&mission calculations for fuel combustion.

Ambient PM-10 Modeling:

Document the basis for the emission calculatiamduding fugitive emissions.
As applicable, note whether the applicant compéredigh sixth-high (h6h)
concentration over a five-year modeled period ®oa-hour AAAQS/Increment.

Receptor Grid:

State whether the applicant’s receptor grid wasgjaate for this analysis or
whether you included additional receptors duringry@view. If this is a facility
that has been modeled before, document any chémdfes previous grid.
Document any discrepancies from ADEC’s guidanceamndmodifications that
may be necessary for future applications. Documdagther receptors were
included at on-site worker housing, if applicable.

Off-site Impacts:
Document if and how impacts from off-site facilgierere addressed and whether
any off-site sources were eliminated from the asialy

Background Concentrations:

Discuss the data source and time period that wed tasestablish the background
concentration for each modeled pollutant and aveggigme. Note any
discrepancies and how they were resolved.

Results and Discussion

If the applicant conducted a project impact assessnprovide a summary table
of the project impacts for each pollutant modelied applicable averaging time.
Compare these values with the significant impaatle For those pollutants and
averaging periods that exceed the SIL, provideparsge table comparing the
impacts from the facility, off-site sources, baakgnd concentration and
combined total for comparison with the ambient deads. Similarly, present the
maximum modeled increment concentration from tledifg and off-site sources.
Compare the total increment impact with the applieancrement standard.
Provide a brief discussion of each table and asweis associated with the
compliance demonstration, if deemed helpful foufatanalyses.
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Conclusions

v' Restate the project and whether or not the preyéttomply with the applicable
ambient standards and increments. State whetbendldeling was consistent
with EPA’s Guideline on Air Quality Models.

v/ State any special conditions that arose from thieweof the modeling analysis
that should be included in the permit.

2.4 Coordination of Modeling Reviewer with Permit Engineer

The modeling review must occur in coordination vitie permit engineer to ensure
consistency of technical information and commundcat

v" You must ensure that the emission sources, potlitand discharge rates used in
the modeling compliance demonstration are congistgh those presented in the
permit application and forms being reviewed bypkemit engineer. Be certain to
check for consistency between those sources, palisitand discharge rates
specified in Form F are the same as those uséximbdeling files and the
modeling report.

v During the review of the model input files, creatseummary table showing the
emission and stack parameter data used in the paottbkend this via email to
the permit engineer for review and concurrence.c&¢ain to identify both short-
term and annual emission rates, and seasonal emisgitors, if applicable.

v In addition to checking the consistency of the techl aspects of the modeling
submittal, keep the permit engineer informed thiaug the review process of
milestones of progress (e.g., protocol approvahmeteness, technical approval,
etc.) and any communication between you and thicapp or applicant’s
consultant. Be certain to provide the permit eagimwith a copy of any
communication, including emails and letters.

v' Communicate to the permit engineer any restrictinraperations that were
necessary in the modeling compliance demonstration.

Permit terms limiting operating load, sulfur corttehfuel, or the number of emission
sources operating at a single time may be require@monstrate compliance with the
short-term standards or increments. Restrictiegatimual operating hours to less than
8760 may be necessary to demonstrate complianbahlatannual AAQS/ increments.
It is not necessary to impose restrictions for psgs of complying with the
AAQS/increments if the applicant is able to demmatstcompliance with potential
emissions greater than actual emissions (Noteadheal emission rate is always less
than or equal to the potential emission rate.) oRenended restrictions should be
documented in the conclusions of the modeling revieemo.
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3.0 Review of Project Information

One of the most important aspects of the modekwgew is to ensure that you have a
good understanding of the proposed project, enrmasnits, and methods of operation.
Without a good general understanding of the proje possible that certain emission
units or operating scenarios may not be propertpaated for. It is recommended that
you have a general discussion with the permit exggion the proposed project before the
modeling review has initiated.

The air quality analysis requires specific inforraaton the physical characteristics of
emission sources (such as information for pointsiincluding emission rate, stack
height, stack diameter, and exit velocity and terajpee) and the location of emission
sources, nearby structures, ambient air boundaesreceptors (in a consistent

coordinate system). The review of this projecbinfation is discussed in this section.

There are some software programs available thae sex Graphical User Interfaces
(GUI) with several regulatory dispersion models] arhich allow you to graphically
review project data. These programs include BEBpBowman Environmental
Software, ISC-AERMOD View by Lakes EnvironmentaldeBREEZE software by
Trinity Consultants. There are also graphical &h8 software programs which are not
specifically developed for regulatory dispersiondeig but are useful in modeling
review. SURFER graphics by Golden Software is sueh commonly used general
graphics and mapping program.

3.1 Project Location Map, Topographical Data, and Land Use
Analysis

An application for a construction permit must irddua project location map in sufficient
resolution to identify the source and building libaas, ambient air boundaries, nearby
terrain features, and any meteorological or ailitguanonitoring sites used in the
analysis. Generally, a USGS topographical quadeamgp (7.5 minute scale or 24k
Digital Raster Graphics [DRG] digital files) or &gh resolution Digital Ortho Quarter
Quadrangle (DOQQ) photograph is sufficient for fispose. The application must also
contain a scaled site plan or plot plan in suffitieesolution to identify the sources and
buildings, property and fence lines, and roadse ddordinates and site plan orientation
must be identified. A consistent coordinate systenst be used for the map and site
plan. Rather than plant coordinates, the Universahsverse Mercator (UTM)
coordinate system is strongly recommended.

ADEC recommends that the applicant submit the ptdgeation map and site plan not
only in the application as “hard-copies”, but aésodigital files on the submitted
modeling CD-ROM. The topographical map should lgeareferenced file such as a
geo-TIFF or Surfer file, and the site plan showdshibmitted as a geo-referenced CAD
or Surfer file. This will expedite the review d¢ii$ information.

Topographical data and base elevations of emissiarces can be reviewed and verified
using either topographical maps and/or graphiaapf USGS 24k Digital Elevation
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Model (DEM) data files. The GUI modeling systemmeyously described can be
efficiently used to load digital DRG and/or DEM ddbr the topographical review.

As further discussed in Section 4.5, a land uséysisas not required in Alaska unless
the facility is located in the greater Anchorageaafall other areas of the state are rural),
and so land use data does not typically need supplied with a modeling analysis.
However, there are two cases when land use deg¢gusred; when the facility is located
in the greater Anchorage area, or when AERMOD &lusAERMOD’s meteorological
preprocessor (AERMET) requires user’s to specigéygtirface roughness height, Bowen
Ratio, and surface albedo of the project site. sEhmarameters are often determined as a
function of land use classification (e.g., urbamebted, etc.), and may even be specified
by directional sectors, seasons, or months of dae. yIf there are significant differences
in land use by direction within a few kilometerstoé project (e.g., ocean in one
direction, mountains in the other direction), tseator-specific parameters should be
selected. Additionally, if these parameters chaagya function of season (e.g., ice in
winter, water in summer), then seasonal or monthlyes should be utilized. Land use
data is available from EPA and USGS in ArcView fatg?.

3.2 Layout of Facility Emission Units and Structures

v’ Verify that the applicant has correctly locatedeatiission units, structures, and
the receptor grids on a consistent coordinate syste

Since this information is processed and used ad iopghe modeling files (and any
required BPIP building downwash analysis filesg tiest method to QA the modeling
analysis is to graphically plot information frometmodeling and BPIP input files
themselves to verify the applicant’s processinge TUI modeling systems previously
described can be efficiently used to load modelBRtP input files, and overlay this
information on DRG, DOQQ, and CAD files for revi@iiconsistency.

v" Make a 3-D plot of the buildings/stacks using thapfical software of your
choice (e.g. BEEST) and verify that the plot loogasonably close to that
submitted on the plot plan.

For ISCST3 or AERMOD analyses, the current modetiadf typically uses the BEEST
for Windows software program (Bee-Line SoftwarBEEST will graphically display

the building, stack and receptor locations, antuohes options for showing the stack and
building labels. Reviewers can also easily impiGS Quad map in the background.
(Other commercial programs also allow backgroung@gsnhut at least in some cases, you
have to mark opposite corners using the cursotfzrmanually enter the coordinates.
This extra step is cumbersome and inaccurate).

v Double click on the BEEST icon from the windowsesar to launch the program.
From the File menu, click on the Import commanéntthe Generic ISCST3 dta
file import command to import the ISCST3 input fIBEEST will convert this
file into a BEEST format file.

'8 Land use information is available at the followimgb sites:
http://www.epa.gov/ngispgm3/spdata/EPAGIRAS/ arig:Hedc.usgs.gov/geodata/.
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v If you only have the output file, you will have ¢eeate the input file before you
can load the BPIP file. To do so, load the oufpetas described above. Then,
from the Pathway menu, select page 2 of the Co@pdlon submenu. In the
upper right corner, click on the no-run option. ftg® back to the main menu,
and RUN ISCST3 to create the input file. Onceitipeit file is created, you can
load the building information from the BPIP file.

v" From the File menu, click on the Import commanentthe Generic BPIP or
BPIP-Prime input file command. Located the diregtand file name from the
applicants BPIP input file and open the file. Yroay have to click on the down
arrow under the file type sub-window to allow thegram to recognize all file
types (*.*). Make certain to read any warning naggs in detail as they may
provide helpful clues to errors, for example “bunglbase elevations are non-
zero, while source base elevations are zero”. §N&t BEEST, the ISC file
needs to be importagatior to the BPIP file, in order for the buildings to $&en
with the stacks.

v" Once loaded, click on the Show Current Data Graglyic
icon listed across the top of the window. You stiawow
be able to see a 2 dimensional (2-D) plot of thi&ling
and stack layout of the facility. From the listiobns on
the right side of your screen, click on tH2idon on the
right, on the top row that says 3D to create asgldy a 3
dimensional image of the buildings. Confirm that t
layout and location is consistent with submittest plans and photographs.

v If a digital map (24k DRG) or aerial photograph (QQ) is available, this can be
overlaid on the BPIP plot to ensure the sourcesbaiidings are located
correctly. The digital map or photo must be in ohéhe following formats to be
compatible with BEEST: *.tif, *.bmp, or *.jpg. Fnothe graphics icon list on the
right side of the BPIP plot, click on the first iton the top row that says MAP.
Use the browse feature to identify and open theapte file. The map will
appear on screen. If a geo-referenced map filetisised, the user must provide
coordinates for the lower left (southwest) and uppt (northeast) corners.

v" The GUI programs can also be used to load an IS@BRERMOD input file
and verify the locations of the sources. FromRie menu, click on the Import
command, then the input file command. Locateddibectory and file name from
the applicants model input file and open the fi¥au may have to click on the
down arrow under the file type sub-window to allthe program to recognize all
file types (*.*). Once loaded, click on the Showr€nt Data Graphically icon
listed across the top of the window. You should/ @ able to see a 2
dimensional (2-D) plot of the sources (and the pemegrids, as discussed further
below).

Fugitive emissions from area or volume sourcesirecgpecial attention. Take the time
to understand the nature of the fugitive emissi@t@ss, understand where these
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processes occur, and ensure that they are acqurapeésented in the model. See further
discussion in Section 4.3.

3.3 Location of Fence Line, Property, and Ambient Air
Boundaries

The air quality modeling assessment must be peddnm all locations of “ambient air”,
which has been defined by EPA as ‘that portiorhefatmosphere, external to buildings,
to which the general public has access’ (40CFRB)'( In order to limit public access
to a facilities property, EPA and ADEC have gengnaquired that a fence or some
other barrier must be present, and so the feneeriot the property line, is used to define
the ambient air boundafy In limited circumstances and on a case-by-casish
geographical barriers such as a cliff or river rpegclude public access and be used to
define the ambient air boundary. Alaska also leasesstationary sources where the use
of a fence or similar physical barrier is impraatior creates a safety concern (e.g., in
some areas, fences can become hazards during uthit@aditions). In these rare cases,
ADEC has allowed applicants to establish an accassol plan for their ambient air
boundary*®

Facility fence lines and property boundaries messhown on the required site plan, and
the model receptor grid must start on the fenae dinambient air boundary. You should
graphically review the receptor grid to ensuredah®ient air boundary has been
correctly represented. Refer to Section 7.3 foaitkeon reviewing receptor grids.

7 Adopted by reference in AS 46.14.990(2)

18 Refer to the Ambient Air policy memorandum on EBSCRAM Website under Generic/Recurring
Issues, notably memorandum AMA-3hdtp://www.epa.gov/scram001/guidance/mch/ama3.txt

9 Applicants who desire to use an Access Contral Riast also show that they have a legal right to
preclude public access at the proposed ambiebbaindary.
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4.0 Emissions and Source Data

This section provides some general information@mmon types of sources in Alaska
and helpful tips for reviewing the emission rated aource release characteristics. In
addition to verifying the correct model input datas used, the section also reminds you
to obtain a larger perspective on the project.eAftecoming familiar with the project,
you should ensure that all operating scenarios baea considered and that all sources
have been included in each operating scenariotioBet. 1 provides general information
regarding emission rates and stack parameterdioB8dc2 provides more specific
information regarding the most common types of simarsunits in Alaska. Sections 4.3
through 4.6 provide additional comments regardipgrating scenarios, part load
assessments, off-site sources, and source groups.

4.1 Emission Rates And Stack Parameters

Use of the proper emission rate is essential idiapersion modeling. The appropriate
short-term and long-term emission rates must beeteddor the corresponding short-
term and long-term modeling assessments. Oft@arae modeling runs are required
for pollutants with different short-term and annagérage emission rates. Some sources
may not operate continuously throughout a dayhaoughout the year. If the applicant
does not know specific times or dates of operatioery they may use a time-averaged
emission rate modeled 8,760 hours per year. iBpéimes or dates of operation are
known or proposed, the “emission factor option”taimed in certain models such as
ISCST3 and AERMOD may be employed to specify threogde when the emission
source is operating. This may occur for sourceshvbperate for certain hours of the
day, or for certain months of the year.

v"  Ensure the modeled emission rate and applicablertaare correctly applied, and
that this information is communicated to the peramgjineer so that appropriate
permit limits are imposed.

Required source data for dispersion models willi&gendent upon the source type.
Currently, models such as ISCST3 and AERMOD caundeel to represent five basic
source types. Each of these types of sourcesasisied later in this section.

The permit application must present the source ®ornisand stack parameter data in a
clear and concise format for each emission unablds or spreadsheets provide the best
format for reviewing and crosschecking this infotima. This is especially true when
there are several identical or similar emissiorisunSpreadsheets can also contain the
emission factors and assumed operating limits tsedlculate the modeled emission
rates, as well as the conversion factors useditstorm vendor data into the stack
parameters needed by the model. Therefore, ADEGuWEages applicants to provide
tables in the modeling report that compiles thession and stack parameter data, and to
provide an electronic copy of any spreadsheet tsedlculate the modeled emission
rates and stack parameters.
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v" Open the model output file and review the sourcission rate and release
parameters to verify consistency with the informatprovided in the modeling
report.

Stack tests are often used as a means of quagtifygnemission rate and stack
parameters from an existing source. Sometimesufaeturers may also provide this
information to prospective buyers. However, vesdoequently express the exhaust rate
as a mass flow rate (e.g., Ibs/hr). In these célsespplicant should convert the mass
flow rate to a volumetric flow rate (e.g.2fsec), in order to derive the stack exit velocity.

v’ If the vendor or source test data provides the estiow rate on a mass basis,
make sure the applicant has correctly estimategdhemetric flow rate (exit
velocity) used in the modeling analysis.

You may assume that a combustion gas follows teal I@as Law. For purposes of
estimating thevolumetric (stack) flow rate from combustion sources, the ideal gas law
may be expressed as the following equation of state

V = volume flow rate of a gas (¥sec)

P = pressure (1 atm = 101 kPa = 101 kfy/m

m = mass flow rate of exhaust gas (kilograms/second)
T = stack gas exit temperature (K)

and:
-_R
MW
where:
R = universal gas constant = 8. N=m
gmole-K

MW = molecular weight (gmole/g)

Note: In many cases, the vendor or source tesrtrépes not provide a specific MW for
the combustion products. In these cases, you mayhe R value for dry air, where

kKN —-m
kg-K

R =0.287

Be certain to use the stack gas exit temperatusakculate the volumetric flow rate, as
actual flow rates should be used, not flow ratestahdard conditions.

Many dispersion models (including ISCST3 and AERM@&yuire the user to express
the release characteristics as a stack gas eritityebxpressed in units of meters per
second. In these cases, the exhaust flow rate lmeusinverted to an exit velocity. This
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is accomplished by dividing the volumetric flowedexpressed in units of*faec) by the
area of the stack at the point of discharge tath®sphere (expressed in units 6j.m

Point Sources

Point sources include emission units that exhdwestgh stacks, chimneys, exhaust fans,
or vents. The required input data include emissab@, stack height, stack diameter,
stack exit temperature, and stack diameter. Thke bkevation of the stack should be
based upon local topographic data.

In calculating emissions, applicants may use a @oation of data sources. The
preferred data source is manufacturer specifiacimé&tion, followed by general AP-42
eguations and mass-balance calculations.

Area Sources

Area sources are identified as sources with lowllev ground level releases with no
thermal or momentum plume rise, and include mdtstaage piles, lagoons and other
low lying sources. In ISCST3/AERMOD, individuakar sources may be represented as
rectangles with aspect ratios (length/width) otad0 to 1. Rectangles may be rotated
in a clockwise (positive angle value) or counteckisise (negative angle value)

direction, relative to a north-south orientatiorhe rotation angle and the location of the
source are specified relative to the location efshuthwest corner of the source.
Irregular shaped sources may be represented lyea sé smaller rectangles, or a
polygon (in ISCST or AERMOD).

The emission rate for the area source (Q) is expreas g/sec/m

v Ensure that the g/secframission rate multiplied by the source area isaktputhe
emission rate as calculated by the applicant ()/sec

In addition to the emission rate, release heightghysical dimensions and orientation of
the area source, the applicant may optionally pi@tne initial vertical dimension

(Szinit) of the area source plume. The initialtiad dimension is calculated differently
depending on the emission release height and #sepce of buildings. The following
criteria should be applied:

Criteria Szinit equals

Surface-Based source (h ~ 0) vertical dimensiorofce divided by
2.15

Elevated source (h > 0) on or adjacent tg auilding height divided by 2.15
building

Elevated source (h > 0) not on or adjacentvertical dimension of source divided by 4.3
to a building

Area sources are not affected by downwash in thaefso Additionally, elevated terrain
is not considered when modeling impacts from acesces. Models like ISCST3 and
AERMOD treat area sources as if in flat terrairgreif elevated receptors are
incorporated.
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Volume Sources

Volume sources are sources that have initial dssperprior to release, such as building
roof monitors, vents and conveyor belts. Volumerses can also be used to characterize
the mobile emissions associated with constructativiies. The location of the volume
source is specified relative to the location of¢kater of the source. Volume sources are
characterized by a volume emission rate (in gfsgraission release height, an initial
lateral dimension (Syinit), and an initial vertichinension (Szinit). The release height is
the center of where most of the plume is emittedhf(i.e., the center of the initial
volume). For buoyant sources, such as engine emssassociated with

construction/yard activities, assume that the vaumeight equals the plume height under
annual average (or period average) conditions. iffihial lateral and vertical dimensions
represent one standard deviation of the plume.réfbie, the initial dimensions can be
smaller than the release height. The initial eaitdimension is calculated in the same
manner as for area sources, shown above. In @stgrgzinit for the fugitive dust from
truck tire, h~ 0, so Szinit = plume height/2.15.r Btack emissions, h > 0, so Szinit =
plume height/4.3. The initial lateral dimensiorcédculated differently depending on
whether the source is a single volume source measburce. The following criteria
should be applied:

Criteria Syinit equals
Single volume source length of side divided by 4.3
Line source represented by adjacent length of side divided by 2.15

volume sources

Line source represented by separated | center to center distance divided by 2.15
volume sources

Like area sources, volume sources are not affdptetbwnwash in the models.

Roadways and Line Sources

Line sources are sources that may be representedases of volume or area sources,
such as roads, runways or conveyor belts. Neamgktevel sources may be modeled
using a series of area sources. Line sourcesanithitial plume depth, such as a
conveyor belt or rail line, may be modeled as &sef volume sources. The number of
line sources required to represent the sources Bilculated as the length of the line
source divided by its width.

In the case of a long and narrow line source ssdhrail line, it may not be practical to
divide the source into N volume sources. It iseptable to approximate the
representation of the line source by placing a enalmber of volume sources at equal
intervals along the line source. In general, fhecsng between individual volume
sources should not be greater than twice the vafithe line source. However, a larger
spacing can be used if the ratio of the minimunr@®ueceptor separation and the
spacing between individual volume sources is grehtan about 3. The total line source
emission rate is divided equally among the indigidtolumes used to represent the line
source, unless there is a known spatial varianogmissions.

PM-10 impacts from vehicle traffic (e.g., road dustwhich an initial wake behind the
vehicle is created should be characterized usingpteivolume or area sources. The
number of volume sources, N, should be calculasedkscribed above. The vertical
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dimension of the source used in the calculatioBznit is typically equivalent to the
height of the vehicles generating the emissionsyoonly 1.5 to 3.0 meters.

Open Pit Sources

The open pit source algorithm is available only3&€ST3. This option is used to model
particulate emissions from open pits, such as sertaal mines, and rock quarries and
addresses the reduced wind speeds and disperside Buch a pit. The pitis
represented as a rectangle. Unlike area souroasyal shaped pits cannot be
represented by a series of smaller sources. Coestiguthe area of the rectangle should
be equal to the area of the pit. In addition ®emission rate, the modeler must specify
the release height (above the pit base, but lessdhequal to the top of the pit), the
length and width, the pit volume, and the oriemtatngle. The length to width ratio of
open pit sources should be less than 10 to 1. fRarseshould not be located within the
boundaries of the pit; concentration and/or deosit such receptors will be set to
zero.

Treatment of Horizontal Stacks and Rain Caps

If horizontal stacks or raincaps are present oaiatgource stack, the vertical
component of the exit velocity is effectively reneav Consequentially, a unique
approach may be needed to characterize these st@hksapproach varies by model, as
discussed below.

» AERMOD: The proper method is still being developed. BBA’s “AERMOD
Implementation Guidefor EPA’s recommended interim proceddfe.

* OCD: OCD handles horizontal and titled stacks intiyrajust enter the stack
orientation angle. Use the ISCST3/SCREEN3 appréactapped stacks.

 ISCST3/SCREEN Use the following procedure:
1. Assume the exit velocity = 0.001 meters peosdc

2. Assume the stack diameter equals the valuesdeedconserve the stack flow
rate. This artificial diameter ‘g’ may be determined using either of the
following equations. Note: these artificial diameters can be véayge)

\Y
0.001

(1) deq = d = 31.6 dVv

where
deq = the equivalent stack diameter in meters (m),
v = theactual exit velocity in meters per second (m/s), and
d = theactual stack diameter in meters (m);

- Or -

2 The AERMOD Implementation Guide may be found oiAEFSCRAM web-site at:
http://www.epa.gov/scram001/7thconf/aermod/AERMOMDplementation_Guide_final 09 27 05.pdf
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AV, 4V -
5 d. = ,/_ - ,/— = 35.68\V
@ & TV 770.001 \f

where
deq = the equivalent stack diameter in meters (m), and

V = stack flow rate in cubic meters per secondgn

EPA also recommends turning stack-tip downwash Hfiwever, that is problematic
in ISCST3 since the stack-tip downwash switch agaio all emission units.
Therefore ADEC's policy is to leave the stack-tgashwash option employed (as
part of the default option). ADEC recognizes ttad is inconsistent with EPA
OAQPS guidance document of July 9, 1893However, it provides for a simpler
analysis and more conservative results (by leasiagk-tip downwash on).

For situations in which multiple point sources aredeled and not all stacks are
discharged horizontally, applicants are still freenake separate runs (or modify the
source code), but this would be decided on a cgsmsmbe basis. Most applicants
prefer to make a single model run to avoid the-4postessing effort of combining
results on a receptor-by-receptor basis.

The same EPA memo states that for vertical stdeMsare capped, turn off stack-tip
downwash and reduce the stack height by three tilheeactual diameter. ADEC
considers this option (i.e., turning off stack-dipwnwash and reducing the stack
height by three times the actual diameter) as gate for stack-tip downwash and
approves of the method.

Another case arises where stacks are not vertindkre offset from vertical by up to
45 degrees. In this case, the vertical momentutheoplume is reduced by the off set
angle. To account only for the vertical compondrglome rise, set the exit velocity
Vy =V * cos ¥), whereY is the offset angle from vertical. The stack ekameter
should also be adjusted in the same manner torpeeee vertical volumetric flow
rate. Temperature is the same as that providetdégpplicant.

Treatment of Cooling Towers

Cooling towers should also be modeled as pointcesuas each cell in the cooling tower
has associated with it a diameter, exit temperatumé exit velocity. Often, cooling
tower plumes are quite buoyant and therefore aserbpresented as point sources. The
primary emission from cooling towers is PM-10 (awine Hazardous Air Pollutant
compounds). Often, cooling towers are subjecioiwrdvash effects from the cooling
tower structure itself.

v' Make certain building downwash effects from thelmptower structure and
stacks were accounted for (i.e., entered into BPIP)

2L U.S. Environmental Protection Agency. July 9,399etter from Joe Tikvart to Ken Eng, Subject:
Cookson Pigment, Newark, New Jersietyp://www.epa.gov/scram001/guidance/mch/cfym89.txt
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Non-buoyant Plumes
The stack gas exit temperature may be set to nd®1ST3 and AERMOD to invoke an
internal algorithm which sets the stack gas tentpezaqual to the ambient temperature.

4.2 Additional Information on Common Combustion Sources

There are three common types of combustion sotine¢sre modeled in Alaska: internal
combustion (IC) engines, boilers/heaters, and catidouturbines. Flares are also fairly
common. The emissions, stack and load charactevrigtieach type is described in the
following subsections. Each subsection also casthackground information regarding
the combustion source which may be helpful.

4.2.1 Internal Combustion Engines

The compression of the fuel/air mixture in an insrcombustion engine leads higher
combustion temperatures and NOx emission ratesvthanis found in a boiler/heater.

In calculatingemissions applicants may use a combination of data sourtés.

preferred data source is source test data (ipriesents the desired load), manufacturer
specific information, followed by general AP-42 atjons. Mass-balance should be used
for calculating S@emissions. For example, an applicant may use faatwie’s data for
estimating the emissions of NOx and CO, mass-balforcSQ, and AP-42 for PM-10

and VOCs.

Emission factors for diesel-fueled engines areaioetl in Section 3.3 and 3.4 of AP-42.
Section 3.3 is appropriate for diesel engines U0 hp, and Section 3.4 is used for
larger engines. If the engine or generator sekgge identified in the permit application
is not identified in units of hp, the reviewer skibaonvert the units to make certain the
applicant used the correct section of AP-42. Erese often made when the applicant
refers to the performance of the generator, ratrear the engine, in determining engine
size.

Per GAQM, applicants should assess the IC engpatal load operation to determine
the load scenario with the greatest ambient impAateasonable load screening analysis
would consider operations at 100 percent, 75 péread 50 percent load points. Part-
load vendor or source test data should be used ededltable. When vendor or source
test data is not available, as a reasonable rdulbtwhb, applicants may assume that the
actual flow rate varies linearly with load (i.e.ultiply the vendor’s 100 percent load data
by 0.75 for the 75 percent load scenario and b§ tbbthe 50 percent load scenario).
For estimating the part-load exhaust temperatarddgrees K), applicants may multiply
the 100 percent load data by 0.90 for the 75 pétoad scenario, and by 0.85 for the 50
percent load scenarfd. Please note that these assumptions may not bepajate for
other permitting aspects, such as PSD avoidance ¢age Section 4.3 for additional
information regarding the modeling of partial lcazhditions.

% The flow rate and exhaust temperature assumpéimnbased on an ADEC analysis of IC engine exhaust
parameters.
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Background Information — IC Engines

Diesel-fired IC engines are commonly used in Alaskaelectrical generation and to
support oil and gas operations. All IC enginesrafe by the same basic process. A
combustible air-fuel mixture is first compressedismall volume between the head of a
piston and its surrounding cylinder. The mixtugehen ignited, and the resulting high-
pressure products of combustion push the pistomdbw cylinder, converting the
energy to rotary motion of the crankshaft. Thegmgeturns, pushing out the exhaust
gases, and the cycle is repeated. Because theustiotbprocess occurs at relatively
high temperatures, there is a relatively high catregion of thermally-formed NOx in

the exhaust of IC engines. Other pollutants inetkigaust gases include CO, particulates,
and VOCs, which all result from incomplete combustof the fuel. There are two
different general designs of IC engines, referceds “rich-burn” or “lean-burn”. Rich-
burn engines have an air-to-fuel ratio operatimgyeathat is near stoichiometric or fuel-
rich of stoichiometric and as a result the exhgasthas little or no excess oxygen. A
lean-burn engine has an air-to-fuel operating rahgeis fuel-lean of stoichiometric;
therefore, the exhaust from these engines is cteirzed by medium to high levels 0.0
The most common NOx emission control techniquesngeetion timing retard (ITR),
pre-ignition chamber combustion (PCC), and commedrair-to-fuel ratio adjustments.

If the IC engine is used for electricity generatithre shaft of the IC engine is connected
to an electrical generator. Often, a manufactwittisell the generator and engine
together as a matched package, referred to aaraer set”, but in some cases the IC
engine may be under- or over-sized with respettig@generator. The distinction
between the power rating of the IC engine and dwgfactrical capacity of the generator
is important, especially in calculating emissiond atack parameters.

Engine capacities are commonly stated in termh@htechanical shaft power output
(which can be stated in English units of brake éposver [bhp] or metric units of
kilowatts (kW) [1 bhp equals 0.746 kW]), and somes by the engine heat input rate in
units of MMBtu/hr (fuel input rate times heat camtef fuel). The approximate overall
efficiency of IC engines varies according to sind design, but is roughly 35-40 percent.
This translates into a conversion from heat inpté m MMBtu/hr to output power rate

of bhp/hr of approximately 0.007 MMBtu/hr to 1 bhp/ Specific manufacturer data on
heat (fuel) input rates and power output shouldd®x for any specific analysis.

Generator capacities are stated in terms of ebattpower output capacity, usually
expressed in terms of kW-hr. The efficiency of gamors when converting shaft
mechanical power output to electrical output powaates according to the generator
design, but is typically about 95 percent efficieAs an example, in a matched
engine/generator system, an engine may be ra@@Dabhp (equal to about 660 kW of
mechanical power output), and the generator owtpuld be approximately 625 ekW.

4.2.2 Boilers and Heaters

External combustion sources (e.g., boilers andenggtypically have lower emission
rates, smaller exit velocities (volumetric floweasa} and cooler exhaust temperatures than
internal combustion sources.

Stack flow ratesandtemperaturesshould be taken from manufacturer’s data, when
available. If not, it is possible to estimate #t@ck flow rate using the heat input rate and

30 October 13, 2006



ADEC Modeling Review Procedures Manual

the appropriate “F-facto® An F-factor is the ratio of the combustion gakmee to the
heat content of the fuel, expressed as standaid faet per million Btu (scf/MMBtuf’
F-factors are listed under Method 19 of 40 CFRAjfphendix A. The “wet” F-factor
includes all the products of combustion, includivater. The “dry” F-factor excludes
water vapor. The wet F-factor should be used fodeling purposes.

The range of wet F-factors for bituminous coal, aild natural gas range from 10,320 to
10,640 wscf/MMBtu. However, F-factors are basedhmoretical combustion with
stoichiometric air/fuel ratios, while boilers aggpically operated with “excess air” to
maintain good combustion. The amount of excestypically ranges from 3 to 20
percent. Therefore, the F-factors need to be ttjus account for excess air (which is
directly related to oxygen concentration in theaudt), using the following equation

Fwo: = Fw D|: 209 j|

(20.9-%0>)

For example, the adjustment for a gas-fired probesser with 3 percent excess oxygen
would change the wet F-factor for natural gas fiy610 to12,388 wscf/MMBLtu.

The typical stackemperature for boilers/heaters ranges between 460 — 500 K.
However, values within 30 K of this range may bersand could be acceptable.

Emissionsfrom boilers depend on the type and compositiotneffuel, the type and size
of the boiler, the firing and loading practicesdisand the level of equipment
maintenance. In calculating emissions, applicardg use a combination of data
sources. The preferred data source is manufacpesific information, followed by
general AP-42 equations and mass-balance calawatiBor example, an applicant may
use manufacture’s data for estimating the emissadhOx and CO, mass-balance for
SO, and AP-42 for PM-10 and VOCs. AP-42 Sectionfrdsents coal-fired emission
data, Section 1.2 oil-fired emission, and Sectighghs-fired emission data. The
emission factors may be expressed in terms ofihpat rate (Ib/MMBtu), or as a
function of fuel input rates: Ib/ton of coal firdtd/1,000 gallons of oil fired, or Ib/mscf
(pound per 1000 standard cubic feet) of gas filkR-42 presents some assumed heat
contents for oil (see footnote “d” of Table 1.3&2)d natural gas (footnote “a” of table
1.4-1). Note that PM-10 emissions used in anyeting analysis should include both
filterable and condensable components.

Per GAQM, applicants should assessphrial load operation to determine the load
scenario with the greatest ambient impact. Per BAreasonable load screening
analysis would consider operations at 100 per@é&npercent, and 50 percent load points.
Part-load vendor or source test data should bewbked available. When vendor or
source test data is not available, applicants rsayirae that the actual flow rate varies
linearly with load when there are no S§€&rubbing systems used for pollution control

% F-factors may be used to estimate the stack fii fior external combustion sources, such as lsailed
heaters. They shouttbt typically be used to estimate the stack flow fatenternal combustion sources,
such as compression ignition engines and turbimdess the amount of excess air associated with the
compression process is known.

%4 The standard temperature used with “F-factor@0fC (68°F) or 293K.
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(i.e., multiply the vendor’s 100 percent load dayeD.75 for the 75 percent load scenario,
and by 0.50 for the 50 percent load scenariothénabsence of vendor or source test
data, applicants may assume the exhaust temperattwastant with load (when there
are no S@scrubbing systems used for pollution contrdl)Please note that these
assumptions may not be appropriate for other pgngitispects, such as PSD avoidance
caps. See Section 4.3 for additional informategearding the modeling of partial load
conditions.

Background Information — Boilers/Heaters

A boiler is defined as any enclosed combustionaethat extracts useful energy in the
form of steam and is not an incinerator. A prodesater is defined as an enclosed
combustion device that primarily transfers heatited by burning fuel directly to
process streams or to heat transfer liquids ottaar water. (The definitions are from the
Petroleum Refinery MACT Il standard, 40 CFR 63.1%7Bhey both rely on an
“external” combustion process, consequently theiissions and stack parameters may
be treated similarly. For purposes of this dismrmsgeferences will be made to boilers,
since they are more common, but similar informafexcept for references to steam)
may be applied to process heaters.

Steam pressures and flow rates can vary dramati¢adim 1,000 to 10,000,000 Ib/hr
steam flow, and pressures/temperatures from l1diigsper square inch (psi) at 100
degrees Centigrade (°C) to 4500 psi and 593°Clskam include coal, oil, gas, biomass,
and material by-products such as municipal solidteiaBoiler design can run from
small package boilers to large power plant boilers.

The major boiler configurations are watertube tfibe, cast iron, and tubeless design.
Boilers are classified according to design andndaigon of heat transfer surfaces, burner
configuration, and size. These factors can alhgfipinfluence emissions as well as the
potential for controlling emissions.

Watertube boilers are used in a variety of appbeat ranging from supplying large
amounts of process steam to providing space heatdastrial facilities. In a watertube
boiler, combustion heat is transferred to watewiitg through tubes which line the
furnace walls and boiler passes. The tube surfadd®e furnace (which houses the
burner flame) absorb heat primarily by radiaticonirthe flames. The tube surfaces in the
boiler passes (adjacent to the primary furnaceyribseat primarily by convective heat
transfer.

Firetube boilers are used primarily for heatingeyss, industrial process steam
generators, and portable power boilers. In firetodiers, the hot combustion gases flow
through the tubes while the water being heatedilzites outside of the tubes. At high
pressures and when subjected to large variatiosteam demand, firetube units are more
susceptible to structural failure than watertubiel®. This is because the high-pressure
steam in firetube units is contained by the boalalis rather than by multiple small-
diameter watertubes, which are inherently strorgsra consequence, firetube boilers
are typically small and are used primarily wherddvdoads are relatively constant.

% The flow rate and exhaust temperature assumpéicnbased on an ADEC analysis of boiler exhaust
parameters.
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Nearly all firetube boilers are sold as packagetsuecause of their relatively small
size.

Another type of heat transfer configuration usedgonaller boilers is the tubeless design.
This design incorporates nested pressure vessilswater in between the shells.
Combustion gases are fired into the inner presassel and are then sometimes
recirculated outside the second vessel.

A cast iron boiler is one in which combustion gases through a vertical heat exchanger
and out through an exhaust duct. Water in the éveatanger tubes is heated as it moves
upward through the tubes. Cast iron boilers prodomepressure steam or hot water, and
generally burn oil or natural gas. They are uséagnily in the residential and
commercial sectors.

The capacity of a boiler or heater is usually egpeel as the heat input rate (MMBtu/hr).
However, at times the horsepower output of thedbdih units of bhp) or the steam
output rate are used to define the boilers capa8tyme conversion factors include 0.045
to convert boiler horsepower output (in units oppto heat input rate (in MMBtu/hr),

and 34.5 to convert boiler horsepower output (ihsuof bhp) into steam generation (i.e.,
output) rate in units of Ibs-steam/hr. It shoukdrioted that the power output of a boiler
used primarily for heating may be expressed insumiitMMBtu/hr, but this is for the
output heat rate, not the heat input rate. Sinastsmaller packaged heating boilers are
approximately 40 percent thermally efficient whemwerting fuel input heat to steam
output heat, the output heat rate expressed as MMiBtan be multiplied by 2.5 to
estimate the heat input rate in MMBtu/hr.

4.2.3 Combustion Turbines

Combustion turbines are commonly used to genelattrieity or provide shaft power to
compressors, pumps, and other machinery. Powsetspllaat use combustion turbines
are characterized as either simple cycle or condboiyele plants. Simple cycle refers to
using a combustion turbine to generate mechaniedt power, which then turns an
electrical generator similar to an IC engine. Ained cycle system recovers waste
heat in the turbine exhaust gas in a Heat Recdvegm Generator (HRSG). The HRSG
may simply recover heat from the turbine exhausmay have additional burners so that
the steam output can be greater. The steam prddiutee HRSG then drives a steam
turbine electrical generator. Combined cycle plamésmore thermally efficient, hence
more commonly used as a primary power source, \asesinple cycle technology is
typically used for peaking stations to supplembetgower supply during periods of high
demand. The Army has developed a helpful resanareual: Electrical Power Plant
Design {ttp://www.usace.army.mil/publications/armytm/tm5386) which provides
helpful insight into equipment operation, desigmd ¢he rationale for selection.

Combustion turbines consist of four parts, thetjrilee compressor, the combustion
chamber, and the generator. The inlet is wheraithenters the engine. The compressor
squeezes the air flowing into the engine by indgrepthe pressure of the air flowing into
the combustion chamber. The result is that moveepacan be generated. The high
pressure air from the compressor travels into timebristion chamber, where the air is
mixed with the fuel. The fuel/air mixture is igriteausing rapid expansion of the gas.
The pressure of the gas begins to drop after gxitia combustion chamber, resulting in
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an increase in velocity as traveling through thieine blades. There are two sets of
turbine blades, one connected to the power outmaft,sand the other connected to the
compressor, which drives more air into the inféhe power output shaft can then be
connected to electrical generators, or other mechbhdevices such as pumps and gas
compressors. The capacity of smaller turbines &medil and gas applications is
typically expressed as shaft power output, in eitmets of bhp or mechanical kW, and
the manufacturer’s data also includes heat inguigs.  For larger turbines used for
power generation, it is common to express the mefigenerator system capacity in terms
of generated electrical kW or MW.

The combustion process in a gas turbine can bsifttasas diffusion flame combustion,
or lean-premix staged combustion (commonly callgglolw-NOx combustion). In the
diffusion flame combustion, the fuel/air mixing acambustion take place
simultaneously in the primary combustion zone. digrlow-NOx combustors, fuel and
air are mixed in an initial stage before beingwied to a secondary stage where the
main combustion takes place. The dry-low NOx pssdgpically requires the turbine to
be operated at loads of approximately 50 percegteater; under lower loads the turbine
usually reverts back to diffusion flame combustoode. In general, at full loads, dry-
low NOXx turbines have lower NOx emissions, but BiIgEO and VOC emissions than
traditional diffusion flame turbines.

Emissionsfrom combustion turbines depend on the type antposition of the fuel, the
design and size of the turbine, and to a greanéxibe density of the ambient air (air
temperature and site elevation). In calculatingssians, applicants may use a
combination of data sources. The preferred daieceds manufacturer specific
information, followed by general AP-42 equationsl amass-balance calculations. For
example, an applicant may use manufacturer’s datestimating the emissions of NOx
and CO, mass-balance for s@nd AP-42 for PM-10 and VOCs. AP-42 Section 3.1
presents emission data for combustion turbines €rhission factors are typically
expressed in terms of heat input rate (Ib/MMBtu)a® a concentration level in the
exhaust stream (units of parts per million by vodymiry (ppmvd) at specific oxygen
levels). It is difficult to convert exhaust gasicentrations to mass emission rates, and
typically the manufacturer supplies data table$whis information. Note that PM-10
emissions used in any modeling analysis shouldidecboth filterable and condensable
components.

NOx emission control technologies typically appliedsimple-cycle turbines are either
dry-low NOx combustors or water/steam injectionOxNemission control technologies
that can be applied to combined-cycle turbinesithelSelective Catalytic Reduction
(SCR) controls.

SO, emissions must not only account for the conversioglemental sulfur in the fuel
gas, but also 6. The following methodology should be used.

H,S + 100, 0 SO, + H,O
Therefore,

1 mole of HS produces 1 mole of SO
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Often, the HS content of the fuel is expressed in units of pgdiven the heat input rate
of the combustion unit (MMBtu/hr), the lower heativalue (LHV) of the fuel (Btu/scf),
one can calculate the $@mission rate, as follows.

SO, (Ib/hr) = [heat input rate (MMBtu/hr)] * [10Btu/MMBtu] *
[1/LHV (scf fuel/Btu)] * [H.S content/10(scf H,S/10 scf fuel)] *

[1 scf SQ/1 scf HS] * [Ib-mole/359 scf] * [64 Ib/Ib-mole (Molecular
Weight of SQ)]

Note: The “standard” condition of the 359 scf germole molar volume is at 32.

Unlike boiler load screening analysésad screeningfor combustion turbines present a
special situation because air temperature plays awominant role in calculating
emissions and stack flow parameters. As the deafdir entering the turbine increases
(colder temperatures), the mass of air flowing digfothe turbine increases as does the
turbine output power, gas flow, and mass emissidierefore, it is reasonable to
calculate annual emission and stack parametersegtresentative actual temperature, but
short-term emissions and stack parameters shoutdireded using reasonable minimum
and maximum temperatures that can be expectee aitth In addition to ambient
temperature, other factors such as operating lwatkr/steam injection, and inlet “air
chilling” will also affect the turbine emissionsdistack parameters. In order to calculate
the worst-case air quality impacts, the screenimaysis needs to analyze multiple
operating scenarios (based on operating load andsgheric conditions) to predict the
highest ambient impacts on a pollutant-specifiadhas

Turbine start up presents another operating saetfat must be considered. Because
emissions of CO can significantly increase duritagtaps and shutdowns, a separate load
screening analysis for CO should be performedtentigp/shutdown.

ADEC strongly recommends that applicants provideufecturer stack parameter and
emission data for various ambient temperature aadd as part of a combustion turbine
analysis. If manufacturer or source test datatsamailable, applicants may multiply the
manufacturer’s full-load actual flow rate by 0.80 the 75 percent load scenario and by
0.70 for the 50 percent load scenario. For esingdhe part-load exhaust temperature
(in degrees K), applicants may multiply the fulktbtemperature by 0.95 for the 75
percent load scenario and by 0.70 for the 50 pétfoad scenarid® Please note that
these assumptions may not be appropriate for pranitting aspects, such as PSD
avoidance caps. See Section 4.3 for additionalmmdtion regarding the modeling of
partial load conditions.

% The flow rate and exhaust temperature assumpéicnbased on an ADEC analysis of turbine exhaust
parameters.
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4.2.4 Flares

Flares can be tricky sources to model. The opegatenario should be defined as to
whether the applicant is modeling a flaring evarjust the pilot, purge gas, and assist
gas. A flare typically operates in a standard marag an event mode. In the standard
mode, a small flame is present, resulting fromatbustion of pilot, purge, and assist
gas. A flaring event is usually characterized lgrge flame, due to rerouting of product
during the temporary shutdown of a process or obuntrit.

The following definitions, provided by BPXA, may belpful in understanding flare
terminology.

Pilots: Pilot gas is the component of the flared gasieddo insure continuous ignition
of any gas flared from the facilities. This is Egmus to the pilot found of a natural gas
furnace or water heater in your home. The amotipilat gas required is dependent on
the type and number of pilots. The number of pilstdependent on the design of the
flare which takes into account flare size and apmtition. The rate for each pilot is
constant after it is set initially to establishtalde flame resistant to being blown out by
high winds.

Purge Gas Purge gas, sometimes called sweep gas, is thparent of the flared gas
used to prevent the formation of an explosive miexthrough ingress of air into the
piping of the flare system. The normal purge ratealculated for no influence by wind
and is dependent on the pipe diameter, type of fipr and the number of flare tips.
Purge gas volumes are sometimes adjusted abovetimal rate to overcome the effects
of wind gusts. These effects including blowinglzack through the tips, blowing the
burning flame back inside the flare tip, and blogvihe flame out.

Assist Gas Facilities may operate two separation systengg) pressure and low
pressure, for processing of incoming hydrocarbdrtsese systems separate gas, oil, and
water streams in a series of separation vesselshvapierate at successively lower
pressure. Consequently the flare system condisiigjlo pressure and low pressure flares
for use with the appropriate level and operatiregpure. Because of less volatile
hydrocarbon components and lower gas velocitiésanow pressure system,
combustion of this gas is less efficient and ursésdiburning may result in the formation
of black smoke. Therefore, in order to assure nsoreplete combustion and minimize
the generation of black smoke from flaring of loregsure gas, assist gas from the high
pressure system is combined with the low pressaseagthe flare.

Flares are identified as a unique point sourcéiey do not have a defined stack exit
diameter. For modeling, it is necessary to compqgtévalent emission parameters, i.e.
adjusted values démperature, stack heightand“stack” diameter.

SCREENS has a source category for flares, and nthkes adjustments internally.
ISCST3 and AERMOD do not have a source categorildogs, and therefore, need to
have the adjustments made by the modeler. The agprpnsistent with SCREENS is as
follows:
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1. Compute the adjustment to stack height (H) as etiom of total heat release Q in
MMBtu/hr:?’

Hequiv. = Hactual + 0-944(Q3'478
where H has units of meters;

[Please note the following: 1) some flares aredah calories per second and the
conversion factor is 14.3 Btu/hr for every calisg &) the adjustment is to account
for flame length and assumes the flame is tiltedldgrees from the vertical.]

2. Assume a temperature of 1,273 °K;
3. Assume an exit velocity of 20 meters/sec
4. Assume an effective stack diametgya,

det = 0.1755(Q°

[Note: Some stationary sources in Prudhoe Bay havigontal flares. In these cases,
an exit velocity of 0.001 m/s should be used whed@ting with ISCST3- see
discussion below];

Equivalent diameter is applicable for both vertiaatl horizontal flares since it's back-
calculated from a buoyancy flux assumption. Buaydiux is not a function of flare
orientation. Therefore, the equation can be usetdth horizontal and vertical flare
orientations.

This method pertains to the “typical” flare, andlye more or less accurate depending
on various parameters of the flare in questionh sischeat content and molecular weight
of the fuel, velocity of the uncombusted fuel/aixtare, presence of steam for soot
control, etc. Hence, this method may not be appléecto every situation. For example,
the Central Compressor Plant in Prudhoe Bay usilizandle” flares for some of their
flaring needs. A methodology was developed witi\ERegion 10 in the early 1990's to
model the candle flares as area sources. Othguesituations may also exist, in which
case the applicant may submit his own properly demted method for review and
approval.

The calculation oPM-10 emissiondrom flares is not straight forward. Section 18f5
AP-42 presents guidance on calculating emissiam fndustrial flares. Table 13.4-1 of
that document presents an emission factor for $atnot PM-10. Furthermore, the soot
concentration is expressed in units of micrograerdiger (Lg/l) of exhaust gas, as a
function of the amount of smoke in the flare (elightly smoking, heavily smoking,

etc.).

As an alternate method, ADEC has allowed applicemt®nservatively estimate PM-10
emissions from flares as a function of the uncortdzlifuel mass. If one knows the mass
flow of the fuel and the combustion efficiency bétflare (obtained from the

2" The equation for adjusting the flare stack heighs originally published by M. Beychok in
Fundamentals of Stack Gas Dispers{@f79).
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manufacturer), the residual amount of unburnedreeds emission rate is assumed to be
the mass emission rate of PM-10.

4.3 Additional Comments Regarding Operating Scenarios

v' Ensure that emissions (and stack parameters) ébr raposed operating
scenario are evaluated, and that the “worst-casdsient impacts have been
determined.

Each operating scenario may require its own unigadeling analysis to demonstrate
compliance with the AAQS, and PSD increments.

v' Confer with the permit engineer to ensure all reabte operating scenarios are
addressed in the modeling analysis.

For sources using backup fuels, the fuel that preduhe highest emission rate for each
pollutant must be used when determining emissitesrimr modeling. For example, if a
boiler primarily uses natural gas as a fuel bususe. 2 diesel as a backup fuel, then the
fuel which produces the highest emission rate &@hepollutant-specific averaging
period should be used.

If the project is associated with oil field constiion or operation, be aware that specific
guidance has been developed by ADEC to addresadheling requirements for
construction and intermittently used oil field gguient. Refer to Policy and Procedures
04.02.104 and 04.02.105 for guidance, presentégpendix F.

In some circumstances, a modification to an exgsatility may “debottleneck” the
overall operation and allow the fuel and/or prodéssughput to increase at other points
within the facility. These changes in overall Gggm may therefore, lead to an increase
in emissions, or a change in emission charactesigtiom other emission units within the
facility. Applicants must include these associatbkdnges in their modeling analysis.

v During the review, make certain you have identifietthe modification
debottlenecks the facility in someway, thereby cays increase of potential
emissions at other emission sources at that facilit

Some facilities may have emission units that aoestoall to reasonably characterize
through modeling, or too small to even warrantdffert. In these situations, it may be
appropriate to make a case-by-case determinatgardang a minimal size-threshold for
the modeling analysis. For example, ADEC allowsslW.S. Air Force to exclude
emission units rated at less than 50 hp from a tmaganalysis they conducted in 2003
for Eielson Air Force Base. For North Slope sosrcemplying with Policy and
Procedure 04.02.104 or 04.02.105, the deminimesfeizmodeling is 400 hp.
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4.4 Additional Comments Regarding Part Load Assessments

Part of the operating scenario analysis shouldideclan evaluation of various operating
loads for the project’s emission units. Becausessgion rates, exit velocity, and
temperature may vary as a function of operating lmacondition (e.g., MMBtu/hour),
modeling is required to determine which load haspbtential for the largest ambient
impacts.

Section 9.1.2 of GAQM presents guidance on howlte screening analyses” should
be conducted. At a minimum the emission unit sthidne modeled using the design
capacity (100 percent load), or any higher loads#tit can be operated at those higher
rates. Sources that operate for appreciable ammadiniime at loads less than the design
capacity require an analysis at partial loads, 1ch0 percent and 75 percent, to identify
the operating condition that causes the maximurargtdevel concentration. It should

be noted that while emissions and stack flow rategelatively linear with load for
boilers, emissions and stack flows for combustiobihes are not linear with load and
engineering data should be submitted by the apylicadefine turbine low load
emissions and flow data.

Use judgment in assessing which emission unitsamatoad screening. The evaluation
of part-load conditions for all emission units dagge facility can become burdensome.
It is also nearly impossible to evaluate all of possible combinations of source
operations. Therefore, ADEC typically works wittetapplicant to select the
sources/loads for evaluation. In general, we ask/for a load analysis for the larger
emission units. It is clear that only emission sitiftat operate for significant amounts of
time at less than 100 percent load should be ceraid Load screening for emergency
and intermittently used equipment is not requir@gplicants should describe their
proposed part-load approach and assumptions imditeling protocol.

If modeled emission rates are based upon stackasgts, the applicant should take care
that corresponding stack parameters (e.g., exocitgland temperature) are used in the
modeling. Applicants commonly use the maximum raess emission rate and
maximum exit velocity, which may not be concurrgntime.

In addition to partial load screening, an analgsisuld be conducted for turbines as their
emissions change as a function of ambient temperafefer to the next to last
paragraph in Section 4.1.3 for a discussion obtmgs for this phenomenon and
recommended conditions for screening.

Use judgment in assessing which emission unitsamatoad screening.

Verify load screening was done in a method consistéh section 9.1.2 of
GAQM.

v"  If modeled emission rates are based upon stackessits, care should be taken
that corresponding stack parameters (e.g., exacugland temperature) are used
in the modeling.
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v' Make certain the applicant has conducted a scrgemialysis for turbines as a
function of ambient temperature.

v Verify worst-case scenario was selected for eatlntpat, and applicable
averaging period.

v Verify the results of the load-screening analysisencarried forward in the
preliminary and full impact analyses.

4.5 Off-site Sources

Off-site sources must be accounted for in a fappact analysis. The analysis expands
the preliminary analysis in that it considers eimiss from the (1) proposed source, (2)
existing sources (both on- and off-site), and €é3)jaential, commercial, and industrial
growth that accompanies the new activity at the sewce or modification (i.e.,
secondary emissions).

Off-site sources to be included are dependent tipdistance from the SIA. The SIA is
the geographical extent in which the impacts ex¢be®IL. The higheshodeled
pollutant concentration for each averaging timenés“design concentration” used to
determine whether the source will have a signifiganbient impact for that pollutant
(see discussion in Section 6.1 on length of metegical data set and the design
concentration). The SIA is a circular area wittadius extending from the source to
either the most distant point where modeling prisdacsignificant ambient impact, or a
distance of 50 km, whichever is less. Initiallye tBIA is determined for every relevant
averaging time for a particular pollutant, andfihal SIA for that pollutant is the largest
of the various averaging time areas.

A cumulative modeling analysis must then be pertainm the SIA for that pollutant and
averaging interval.

Key point:

Sources within 50 km of the SIA must be includedarcumulative source
inventory, if they cause significant impacts witthie project’s SIA. (See Figure
C-5 in the NSR Workshop manual for an illustragjon.

A significant impact is an impact that exceedsRIS® modeling significance levels. The
selection of other sources and emission rates etyine different criteria for the
NAAQS and PSD increment analyses, as describeavbelo

Cumulative NAAQS Analysis Requirements

ADEC and EPA require that all nearby sources bdi@itp modeled as part of the
NAAQS analysis, including other existing emissiantsi at the applicant’s facility. The
GAQM defines a "nearby" source as any point soaxkpected to cause a significant
concentration gradient in the vicinity of the prgpd new source or modification. The
location of such nearby sources could be anywhétenithe SIA or an annular area
extending 50 kilometers beyond the SIA. The nundberearby sources is expected to
be small except in unusual circumstances. In mxhdihearby sources that do not run
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concurrently with the proposed sources do not ned@ modeled. A non-concurrent
source is a source (i.e., emission unit) that cat®perate at the same time as the
subject source, such as a backup diesel enginegena support of a primary power
combustion turbine. The exclusion only appliesnassion units located at other
stationary sources and that it is incumbent uperagiplicant to demonstrate to our
satisfaction that the emission units are not opdrabncurrently.

The emissions from “other sources” (e.g., natusakses, minor sources and distant
major sources) do not need to be explicitly modedadl their contribution to the total
ambient concentration can be determined througliskeof background concentration
data (see Section 7.0 for a discussion on backgroancentration data).

Key point:

In general, the emissions from nearby sourcesdhmamodeled in the cumulative
short-term NAAQS analysis are based on maximunwalée short-term
emission rates (or if the nearby source does nuelapermit or enforceable
restriction, the short-term emission rate is basadhe sources maximum
physical capacity to emit).

For the cumulative long-term NAAQS analysis, emissirom nearby sources
are based on the short-term emission rates muwtiptly the actual operating
factor averaged over the most recent 2 year period.

Cumulative PSD Increment Analysis Reguirements

Analogous to the NAAQS cumulative analysis, onlgdrby sources” within 50 km of

the SIA need to be considered in the cumulative R8E2ment analysis. In general, the
sources for the increment inventory are thoseastaty sources with actual emission (or
stack parameter) changes that have occurred girgaithor source baseline date.
However, it should be remembered that certain detuéssions changes occurring before
the minor source baseline date (i.e., at majorostaty point sources) can affect the
increments.

For the PSD increment cumulative impact analybis appropriate emissions that must
be modeled for nearby sources are_the aemmésion changes that have occurred since
the applicable baseline date.

Key point:

ADEC guidance is to first model increment consuamptising allowable
emissions for nearby sources. If modeling withva¢lble emissions produces
exceedances, actual emissions for nearby sourcgdbmased according to
guidance in Alaska’s State Implementation Plan.

The applicant should use the most recent two-yeanaging period for determining
current actual emissions. The cumulative PSD merg modeling analysis sometimes
also requires modeling “increment expansion” duthéoshutdown of emission units that
were operational in the baseline period. This im&Bt expansion is modeled using the
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estimated actual emissions that occurred durindpéiseline year, modeled as negative
rates.

Review of Applicant’s Cumulative Source Inventories

Currently ADEC does not maintain a master emissigantory database that can be
used to select source data based on geographi&kaki®ria. However, given the limited
number of “nearby sources” in typical Alaska modglassessments, ADEC has
generally provided case-by-case guidance to appcahen identifying sources to be
included in the cumulative impact analysis.

v If you are uncertain of what other sources maytemithe area, (1) ask the lead
permit engineer, (2) review any recent construcgermit applications that may
have been submitted for other sources, and (3kchegal photographs,
topographic maps, or local agency resources.

Source emission rates and stack parameters maytdieed by their existing permits on
file with ADEC.

Once all sources are identified that are withirkB0of the project’s SIA, sources may be
excluded or “screened out” based on the Q/d tecimifjhe Q/d method was developed
as a tool to eliminate distant, insignificant enaassources from ambient assessments;
it's use is limited to sources located outsideSiw. Refer to ADEC’s guidance
regarding the use of the Q/d screening method oB@&B modeling webpage (see
http://www.dec.state.ak.us/air/ap/modeling.htm

4.6 Source Groups

Source groups are useful in quantifying the aifiguempacts from a pre-defined group
of sources. They are identified in the SO optibIS€ST3 and AERMOD. The user
must specify the name of the individual sourcdseancluded in the source group.
Errors can occur if the character string identifiedhe source group is not exactly the
same as that identified in the source location@ardmeter lines.

v’ If source groups are used, verify that all souictmnded to be included in a
particular source group, actually have been inadude

The simplest way to do this is to open the modgbwaifile and look for the source group
identification and the list of sources includedhat group.

Source groups are also helpful in performing aa&hilgy analysis. This simplest way to
perform a culpability analysis for short-term imfgais to run the EVENT model, but one
can also perform the analysis without an event mo@ae can not use the EVENT
model to perform a culpability analysis of annumpacts. The EVENT model has been
incorporated into ISCST3 and AERMOD. Refer toltleer's Guide for each manual for
a description of how to run the event model.

In order to understand the use of the EVENT matteisider the following example.
Assume the applicant performed an,@@alysis for North Slope oil field operations,
using five years of meteorological data, a recegtwmt containing 2000 receptors, and 30
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SO, emission sources, from different facilities. Tiialgsis demonstrated compliance
with the SQ PSD Class Il increments, but upon discovering@rdecting an error, you
reran the model, and it was now predicting exceeemof the 24-hour PSD increment.
You wanted to know to contribution from the propgeoject.

In the CO options, you could specify the EVENT optand run the model as normal. In
addition to the normal output, the model will ceeah event-specific model input file.
This file contains a list of events to be model&gch event is unique in that it specifies
the averaging period, the design concentration, (kigh, highest second-high, etc.), and
the receptor of interest. Upon reviewing the egatyou discover that there was one
day in which the model predicted impacts exceede®#-hour SQPSD increment at 10
receptors. You can delete all events from thetififgi(or use comment notation) so that
you run only the receptor and day in which the Hitidurred.

Run the model again, but this time name the evlena$ the input file. The output will
contain the concentration from each individual seup the receptor for the day of
interest. You can then manually sum the impacimfonly those sources within the
facility of interest to obtain the contribution frothat source.

As an alternative to the event model, you can hensame model again using source
groups, but only for the receptor and day of irge(ee., the receptor and day where the
H2H was predicted to exceed the PSD incrementdu ¢an specify source groups for
each facility or the facility of interest and athers. This is somewhat more cumbersome
that running the EVENT model, but will work. Remieen, the number of source groups
is limited by the size of the initial array dimemss specified in the model code. Hence,
running the EVENT model, overcomes this limitation.

One can also perform a culpability analysis forwmmpacts using this alternative
approach. To do so, one needs to run the modad wsily a single receptor, user-
defined source groups, and the year of meteorabdata of interest. Refer to the
original model output to identify the year with thigthest annual impacts, and use that
year to run the model again.

HAVE YOU DOCUMENTED THE RESULTS OF YOUR
REVIEW SO FAR?
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5.0 Review of Model Selection

It is important to match the level of model sopiegtion to the scope of the proposed
project, to effectively use resources. For exampledeling the ambient impacts of an
isolated 1000-hp IC engine may only require a SCREERnalysis to confirm impacts are
less than NAAQS and PSD increments. Converselgetiy of more complex facilities
such as a power generation facility or refineryated near other sources will likely
require more refined approaches, such as ISC. kenyva refined model that requires
detailed input data (most importantly, represewmeatiourly meteorological data) should
not be used when such data are unavailable. lergemssuming that representative
meteorological data are adequate, the use of ISKERMOD is generally preferred so
that the analysis will result in accurate estimatieair quality impacts.

Models are often best suited for particular scafasotions. This can range from
microscale motions to global models. Regulatospdision models are typically applied
at two scales of motion: near-field and long-ratrgasport. Near-field models are
designed to assess impacts from 10 meters to 6@&ters, as the dispersion algorithms
and model evaluations have been conducted for thissnces. Common near-field
models included SCREENS3, ISC, AERMOD, and VISCREHRNNg-range transport
models are designed to assess impacts betweerdZ0faw hundred km. They are most
often used in Class | area impact assessments.PORE is the preferred long-range
transport model.

5.1 Model Setup and Use of Regulatory Default Options

Model setup and selection of “regulatory default@ooptions” are specific to the
individual model being used. Some models allowuber to select a “regulatory default
option” switch, which then selects a suite of opsidypically preferred by regulatory
agencies. For example, the regulatory defaulbopdif ISCST3 invokes the following
modeling parameters:

* Final Plume Rise.

» Stack-tip Downwash.

* Buoyancy-induced Dispersion.

* Use Calms Processing Routine.

* Not Use Missing Data Processing Routine.

» Default Wind Profile Exponents.

» Default Vertical Potential Temperature Gradients.
» "Upper Bound" Values for Supersquat Buildings.
No Exponential Decay for RURAL Mode

In some limited situations, it may not be approjgri@ select the regulatory default
option. For example for situations in which pluneerdin interaction may occur before
the plume has risen to its final height, the gragiiame algorithm is preferred over the
final plume rise algorithm. The SCREEN3 model rmayused to determine distance to
final plume rise for a given meteorological sceoarThe topographic map may be used
to evaluate whether intermediate or complex terisapresent within this distance of the
emission source. If so, then the model shouldubenith the gradual plume rise option.
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For ISCST3 modeling applications, the non-defapttam for processing missing
meteorological data should be selected such thasheith missing meteorological data
are calculated in a method similar to the calmggssing routine (i.e., it sets the
concentration value to zero for that hour, andudates the short-term averages
according to EPA’s calms policy. Note: the terradulatory default” is a bit misleading
for this situation).

When the MODELOPT keyword is selected in AERMOLg thodel implements the
following default options:

» elevated terrain algorithm

» stack-tip downwash (except in building downwashatibns)

» the calm processing routines

* the missing data routines

» afour-hour half-life routine for determining $@oncentration in urban sources

5.2 Treatment of Chemical Transformations

Regulatory air quality models can simulate thegpamt and dispersion of pollutants in
the atmosphere, and to a limited degree can aisalaie chemical transformations and
the generation of “secondary pollutants”. Secopgatlutants, such as ozone and
components of “secondary particulate matter” incilgcdammonium sulfate, are not
directly emitted by sources but are formed by lieastin the atmosphere. The following
paragraphs discuss the important chemical transfioonms that need to be addressed in
regulatory dispersion modeling analyses.

Emissions of nitric oxides (NOx) from combustiorustes are primarily in the form of
NO (even though the mass emission rate for NOypigally based on the molecular
weight of NQ). However, the NAAQS was developed for NO'herefore, a
methodology to convert from NOx concentrations t@,Moncentrations is required.
Three approaches have been developed for useutatery modeling, ranging from the
simple assumption that 100 percent of the NOx ewhis converted to N£1o other more
complex methods. These methods are discussedrim aetail inthe Guidelines on Air
Quality Models and are summarized below.

As an initial assumption, the applicant may asstime100 percent of the emitted NOx
is converted to N@ Should this be overly conservative, the applicaay employ the
ambient ratio method (ARM) adopted in Supplemeid e Guidelines on Air Quality
Models (EPA, 1995). ARM allows applicants to deyeda site-specific N@to-NOx

ratio using local monitoring data that meet stujigality assurance (QA) requirements.
Unfortunately there are currently no NOx monitorstgtions in Alaska that meet these
requirements. However ARM also allows applicdotase a default 0.75 N&o-NOx
ratio in rural areas. ADEC allows applicants te tise default 0.75 ratio for near-field
impacts, but questions whether it is appropriateafsessing impacts beyond 10 km.

EPA and ADEC also allow the use of the Ozone LimgitMethod (OLM) for refining the
modeled NG concentratior’® This method limits the conversion of NO to Né» an

% Cole, H.S. and J.E. Summerhays. A Review of Tegles Available for Estimating Short-Term NO2
Concentrations. J. of Air Pollution Control Assmtdn. 1979. pp. 812-817.
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hourly basis based upon the amount of ozong i(Cthe lower atmosphere. The
applicant must use representative, hourly ozone davailable models are EPA’s ISC3-
OLM model (version 96113) and AERMOD.

The OLM algorithm involves an initial comparisontbe estimated modeled NOx
concentration with the corresponding ambiept@ncentration to determine the limiting
factor to NQ formation. If the @ concentration is greater than nine-tenths of its
corresponding modeled NOx concentration, total eosion is assumed (i.e. all NOx
goes to N@). Otherwise, if the @concentration is less than or equal to nine-teothis
corresponding modeled NOx concentration, the foionatf NG, is limited by the
ambient Q concentration. In this case, the Nédncentration is set equal to the O
concentration plus a correction factor, which actsdor in-stack and near-stack thermal
conversion of NOx to N©

The Plume Volume Molar Ratio Method (PVMR#M}° is a new approach that offers a
less conservative (more accurate) approach foulzdiog ambient N@concentrations
than OLM. PVMRM is currently a non-regulatory aptiin AERMOD. However, EPA
Region 10 has authorized the State of Alaska tdPM@dRM on a case-by-case basis
(with their additional approval). An updated agneat is currently in the works that will
allow ADEC to use PVMRM at our discretion, in exoga for an annual usage report.
PVMRM uses the same representative, hourly ozoteeataused in OLM. There is also
an option for revising the in-stack M®OXx ratio from the default 0.10 value.

Some pollutants can decay in the atmosphere, sushlfur dioxide (S¢. The rate of
decay may be a function of the concentration oéotxidants in the atmosphere. In
urban environments, S@an decay at a significantly faster rate tharunalr
environments. ISCST3 can account for this by $pieg the pollutant name S&nd
invoking the urban dispersion coefficient optiomusltaneously. Although this feature is
available in ISCSTS3, it has never been used inedm a construction permit
application in Alaska.

Troposphere ozone (as opposed to stratospheriepma PSD regulated pollutant, and
an air quality analysis is typically required iretltower 48 states if the applicant is
proposing to emit greater than 100 tpy of volatitganic compounds (VOCs). However,
given the remote, non-urban nature of Alaska, ameZmpact analysis is not required
for sources of VOC.

Ammonium nitrate and ammonium sulfate are two gahts which can be a significant
component of regional haze and fine particulafiése transformation of SCand NOx
emissions into these fine particulate species eamsbessed using the CALPUFF model.
Applicants are encouraged to follow the Interageénmrkgroup for Air Quality

Modeling (IWAQM)*! and FLAG guidance documents in selecting propeutin

? Hanrahan, P.L. The Plume Volume Molar Ratio MetfmdDetermining NO2/NOx Ratios in Modeling
— Part I: Methodology. J. of Air & Waste ManagermAssociation. Volume 49, November 1999.
% Hanrahan, P.L. The Plume Volume Molar Ratio MetfmdDetermining NO2/NOx Ratios in Modeling
— Part 1I: Evaluation Studies. J. of Air & Wasteaiagement Association. Volume 49, November 1999.
31 U.S. Environmental Protection Agency. Decembe8l9interagency Workgroup on Air Quality
Modeling (IWAQM) Phase 2 Summary report and Recomaéons for Modeling Long-Range
Transport Impacts.
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parameters to correctly account for the formatibthese two pollutants. The FLMs will
have the lead on the review of modeling assessmpenfisrmed for Class | areas.

5.3 Deposition

Deposition of gases and particulates can occutalgeavitational settling, plume-ground
interactions, and scavenging by rain or snow. Tévsl of detail is not needed in most
applications. However, it may be appropriate winerdeling stationary sources with
large amounts of fugitive dust (e.g., mines), anckguired in AQRV assessments of
acid-deposition.

Deposition can be calculated directly, or includsd physical process which depletes
mass from a plume, thereby lowering ambient comagans (i.e., plume depletion). As
stated in the GAQM, the state-of-the-science fodeliag deposition is evolving.
Consequently, the approach taken for a depositiotetimg analysis must be proposed
by the applicant and approved by ADEC.

Deposition can be modeled directly with ISCST3, AEBD or CALPUFF, or manually
calculated using model-predicted ambient conceotratand “deposition velocities”.
The IWAQM Phase | modeling repdfprovides an example of this methodology on
page 5-6 for calculating deposition of sulfur amdogen.

v"  In addition to ensuring time-averaged concentratiohiNOx and S@were
modeled correctly, ensure that the appropriate emien factors and deposition
velocities were used.

Deposition velocities are pollutant specific.

ISCST3 and AERMOD can be used to assess the depositdepletion of particulate
matter. The dry deposition algorithm uses prediet@bient concentrations and
“deposition velocities” to calculate the deposititux. The user must provide the model
with the size distribution information for emittedrticulate matter, and the mass fraction
and patrticle density corresponding to each partide category. For surface coal mining
operations and similar emission processes, thignmdtion can be obtained from
Modeling Fugitive Dust Impacts from Surface Coahig Operations — Phase Il Model
Evaluation Protocdf. Additional meteorological parameters must als@tocessed
when using ISCST3 or AERMOD for deposition and déph analyses. The user must
specific boundary layer parameters including s@ri@tghness length, Bowen ratio,
albedo, anthropogenic heat flux, and fraction dfradiation absorbed by the ground.

ISCST3 uses a scavenging ratio approach to modalepmsition and removal. In this
approach, the flux of material to the surface tigftowet deposition is the product of the
ambient concentration times the “scavenging ratid&grated in the vertical. If wet

32 Interagency Workgroup on Air Quality Modeling (IV@M) Phase | Report: Interim Recommendation
for Modeling Long Range Transport and Impacts ogi&®al Visibility. April 1993. US EPA, National
Park Service, USDA Forest Service, USFWS,.
(http://www.epa.gov/scram001/7thconf/calpuff/phapdf).

33 US EPA. Modeling Fugitive Dust Impacts from SedaCoal Mining Operations — Phase Il Model
Evaluation Protocol. October 1994. Office of Ergss Inventory Branch, Research Triangle Park, NC.
(http://www.epa.gov/scram001/guidance/reports/futidim.
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deposition is to be modeled, observations of hoprcipitation are also required. The
precipitation data source should be reviewed toeni is representative of the project
location. National Weather Service data procesgsdtPCRAMMET can be used to
create the necessary meteorological data. Repetsensite-specific meteorological data
may also be used, if sufficient parameters areectdt as required for deposition. The
MPRM program should be used to process user-cetlatieteorological data. Refer to
Section 8 of this manual to ensure the meteoroédgiata is processed correctly.

v Check the particle size distribution calculatiogsiast the above referenced
study, AP-42 size distribution data, or stack s&z¢ distribution data to ensure
they are reasonable.

If the mass is weighted more heavily toward thgdaiparticle sizes than the stack test
indicates is appropriate, deposition and deplatmuid be significantly over-predicted.

Additionally, at least for one study, wet depositiesults have been found to be very
sensitive to scavenging coefficiefits ISCST3 distinguishes between both liquid and
frozen scavenging coefficients. As a conservatstanate, the frozen scavenging
coefficient is set equal to the liquid scavengingfticient, even though research has
shown it to only one third as effective. Scaveggnefficients and ground-interaction
variables can be found on a limited basis in thdekaium to the ISC User’s Guiieor
more extensively in the species library of the CAIEF graphical user’s interface under
the deposition input screen.

v'  Refer to the CALPUFF information for determiningpappriate wet deposition
input information into ISCST3.

If the applicant used CALPUFF in performing caltigdas of deposition, be aware of the
many complexities involved. Refer to the CALPURfesific guidance at the end of this
document.

5.4 Averaging Periods

Averaging periods should correspond to the appatgpollutant-specific significant
impact levels, ambient air quality standards, a8® fhcrements. For example, if 508
being modeled, the 3-hour, 24-hour, and annuakameg periods should be employed.

v’ Verify that the appropriate short-term or long-tegmission rates are used for the
appropriate averaging periods.

Often, separate modeling files are necessary fitutpats with different short-term and
annual average emission rates.

3 Model Parameter Sensitivity Analysis. US. EPA iead Center for Combustion Science and
Engineering. May 199http://www.epa.gov/earth1r6/6pd/rcra_c/protocollgsia.pdf

% US EPA. Addendum to the Industrial Source Comgl8C) Dispersion Models. Volume | — User’s
Instructions. June 1999. US EPA Office of Air QtyaPlanning and Standards. Research Triangle
Park, NC.
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For screen-level modeling applications, some moadielg provide 1-hour pollutant
concentrations as model output. In such casesjsbr must apply a multiplying factor
to obtain concentrations for other averaging pevioEor point sources, applicants should
use the U.S. EPA multiplying factors shown in Tabl® convert 1-hour concentration
estimates from SCREENS3 to other averaging periddee +factors should be applied
following the guidance. Refer to the SCREEN3 maugtips contained in Appendix A

for a discussion of how to obtain time-averagedupaht concentrations for complex
terrain applications.

Table 1. Point source multiplying factors to conve 1-hour average concentration
estimates from the SCREEN3 model to longer averaginperiods.

Averaging Period | EPA Multiplying Factor for Point Sources®
3 hour 0.9 (x0.1)

8 hours 0.7 (x0.2)

24 hours 0.4 (x0.2)

annual 0.08 (x0.02)

4 Screening Procedures for Estimating the Air Qualitpact of
Stationary Sources, Reviséd

5.5 Selection of Dispersion Coefficients (urban/rural)

In the models SCREEN3 and ISCSTS3, the applicant salsct whether to use the rural
or urban dispersion coefficients (other modelshsax OCD and AERMOD, use surface
characteristics that are a function of land usssifigation and so do not require the
specification of “rural versus urban” characteadsi

Key point:

With the exception of certain parts of Anchorage, dpplicant should select the
rural dispersion coefficient for Alaska regulatanodeling analyses.

A more rigorous demonstration using the Auer Larsé dnalysi¥ is not required,
except for analyses in the greater Anchorage area.

36 U.s. Environmental Protection Agency. October 1992reening Procedures for Estimating the Air
Quality Impact of Stationary Sources. EPA-454/ReA8- Office of Air Quality Planning and Standards,
Research Triangle Park, NC, page 4-h&p://www.epa.gov/scram001/guidance/quide/scrrig.pd

37 Auer., A.H. 1978. Correlation of Land Use and/@owith Meteorological Anomalies. J. of Applied
Meteorology. Volume 17, p. 6A-80 - 6A-87.
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6.0 Downwash Analyses and Merged Stacks

Wind flows are disrupted by aerodynamic forceshim vicinity of buildings and other
solid structures. Figure 2 illustrates the dowrdvones associated with building
downwash. The stack is illustrated on the lefe ifithe figure A “cavity” region,
extending a distance of 3 times the variable “Livdavind, is produced in the lee of the
structure that has circulating eddies and a higinlyulent flow. ” L is defined as the
lesser dimension of building height or building #idThe turbulent wake extends
between the cavity region and 10L downwind. Thar@ is thought to “reattach” i.e.,
exhibit behavior uninfluenced by the building austure beyond 10L from the stack.
When pollutants are emitted from stacks subjedotenwash, the emissions can quickly
be mixed down to ground level and result in highaamtrations. Models such as
ISCST3, AERMOD, and SCREEN 3 all make calculatiohpollutant concentrations in
the building wake zone, but not all models (e.¢€$3 3) make calculations of pollutant
concentrations in the cavity region. If the cavigion extends beyond the fenceline, an
alternative model, such as SCREEN3 should be usatié¢ cavity region.

W nd direction

CAVITY 3L VWHE 10L REATTACHMENT

Figure 2. Side View of Stack and Downwind Zones.

EPA has developed guidelines for determining theksheights necessary to prevent or
reduce downwash effects, as described in “GuidglioeDetermining Good Engineering
Practice (GEP) Stack Height”, EPA-450/4-80-023Fe GEP stack height is defined as
the greater of: 1) a “de minimis” 65-meter heighbve ground level, or 2) for stacks in
existence on January 12, 1979, 2.5 times the heigdmy nearby influencing structure,
or 3) the height plus 1.5L of any influencing sttue. The definition of “nearby
influencing structure” is when the structure isdted within 5L downwind, 2L upwind,
or 0.5L crosswind from the stack, as illustratedrigure 3. Most stacks in Alaska are
below formula GEP.
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W nd direction
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Figure 3 - Plan View of Area of Influence of Bilding Wake Effects

6.1 Review of GEP and BPIP Analyses

A GEP review must be conducted for each modeledtsoiurce to determine if building
downwash effects need to be included in the arglgsid to determine the appropriate
stack heights to be used with the model(s). Bexthes calculations for determining

GEP can be cumbersome, EPA developed the Buildiofé’Input Program (BPIP) for
use with ISCST3 and AERMO#. The input data to BPIP includes the coordinafes o
each structure and stack, the base elevation bfstaecture and stack, and the heights of
each structure and stack. The program then detesihe GEP stack height for each
stack based on the GEP formula height (BPIP algoubsidirection specific building
dimensions that can be used to model downwashtgffe€he GEP determined stack
height is the maximum height that can be used @dited” in the modeling analyses.

If a stack is below formula GEP (which is the tylicase in Alaska), the potential for
downwash exists and the modeling analysis mustidenthese effects. The air quality
models that can assess downwash effects includ&ENR, ISCST3, AERMOD and
CALPUFF. SCREENS3 contains the most simplistic daash algorithm. AERMOD
and CALPUFF contain the most sophisticated algoriththe Plume Rise Model
Enhancement (PRIME).

For ISCST3 and AERMOD, direction specific buildidgnensions are used in the model
input files. Since SCREEN3 does not explicitly s direction specific effects, the
most conservative dimensions should be used f@REEN3 downwash analysis.
These dimensions can be obtained from a plot plaim complex building situations, can
be obtained from a BPIP analysis.

It is critical to check the BPIP file for consistgrwith site plans and proposed stack
heights.

% The BPIP program used with AERMOD is sometimesrret] as BPIP-PRIME.
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The following review steps are recommended:

v' Using the BPIP input file, generate a plot thatvehitche building locations and
stack locations. Compare the plot to the site plamerial photo provided by the
applicant.

The applicant may omit small buildings/structunesf the BPIP input file as these
structures may not contribute to downwash effeéiso note that if plant north is
different than true north, the BPIP input file mirstlude a rotation angel. One other
note, the plant coordinate system may be diffettesnt the modeling coordinate system.
This is perfectly acceptable so long as plot geedrhy reviewer matches the plot plan
provided by the applicant.

The BPIP input also requires building base elewadiod stack base elevation.

v' Check the base elevations of the buildings anckstacthe BPIP file.

In most instances, stack base elevations and hgiloise elevations are identical, which
essentially allows modelers to use either zere&@jation, or the actual plant elevation,
when running BPIP. Both approaches provide idahtesults when running the
SCRAM version of BPIP. However, the use of zerdanelevations can lead to errors
in the BEEST GUI, since BEEST uses the stack blesaton provided in the
ISC/AERMOD input file, rather than the stack bakations provided in the BPIP file.
For thisreason, ADEC encourages applicants to use the actual building and stack
elevationsin the BPIP analysis.

Note: You will need to take one of the followinga approaches if you wish to verify

the BPIP results from an applicant who used zerteneevations in the BPIP file:

» Approach 1 - enter the actual building base elenatin the BPIP input file (copy
the BPIP input file first — do not edit originalds!) and use BEEST to rerun the BPIP
analysis; or

* Approach 2 — run the SCRAM version of BPIP using®O

The applicant may characterize buildings with ptihoofs or multiple rooflines as
tiered structures. One acceptable method is igraise building as a multi-tiered
structure in BPIP and assign each tier as a sephesght. Another method is to list each
tier as a separate structure independent of tigegnafj so long as the tier height is
identical to the building height at the locatiortlot tier.

In some instances, the applicant may conservatotedyacterize pitched roofs by
assuming that the entire horizontal dimensionsavered by a flat roof at the elevation
of the peak of the pitched roof. An acceptableratitive is to assume a building height
% the distance up the pitched roof and the corredipg horizontal dimensions below
that 'roof' (i.e., one horizontal dimension woulslabe halved), as shown in Figure 4
below.
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Actual Conservative Alternative
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Figure 4. lllustration of Pitched Roof Representabns in BPIP.

v’ Verify that the building heights provided in the IBRnput file(s) are consistent
with the data provided in the application or moaglieport.

v’ After reviewing the BPIP or BPIP-PRIME input/outgilés, check to ensure that
the direction specific building downwash parameteese included in the ISCST3
or AERMOD input files.

BPIP output data with the keywords “BUILDHGT”, “BUDWID” (and BUILDLEN?”,
“XBADJ”, and “YBADJ” if BPIP-PRIME is used) shoulexactly match the same
keywords in the ISCST3 or AERMOD source data irfpes.

6.2 Stack Modifications

In some situations, an existing source may wistadify its stack either by (1)
increasing the stack height, (2) changing from @zlbatal to vertical discharge position,
or (3) removing a rain cap, or merging stacks. El®As not regulate the physical change
that may occur, but only the “creditable” portidvat may be used in regulatory
dispersion modeling. Hence, those stack paramesed in the modeling, may differ
from the actual conditions.

40 CFR Part 51 establishes stack height regulatftatsassure emission limits
determined through modeling analyses are not a&ffieloy any stack height which
exceeds GEP, or by any other enhanced “dispersamique.” The stack height
regulations define a number of terms, provide matHor determining GEP height and
specify when each method can be used, and limiiskeof enhanced “dispersion
techniques”, such as exhaust gas reheating or stagjing, at existing sources.

The regulation is somewhat confusing. TherefoleEL asked Mr. Dave Bray of EPA
Region 10 (the EPA lead on dispersion techniqussceated with the GEP rule) to
clarify whether applicants may take credit for gasing the stack height up to GEP,
removing rain caps, or making a horizontal staakica.

According to Mr. Bray, EPA, when developing its rules to implement thigir@ment,
made it clear that sources were always free todosiiacks, replace stacks, or modify
stacks such that they employed good engineeringtipea Under the definition of good
engineering practice, we provide a default heigh®® meters that is always considered
GEP. So, as long as the stack is less than 65 mgtdreight, any change to the stack
height or orientation would always be allowed apraesenting GEP.
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The general intent of the dispersion technique igioms are to preclude the use of
intermittent and supplemental control systems wiethe source alters production rates
based on ambient air quality levels or meteorolaggonditions. The dispersion
technique provisions also preclude some type ddesttgas manipulation that would be
unrelated to having a stack meet GEP (e.g., inadregexhaust gas flow rates beyond
what would be needed to prevent stack-tip downyestho increase final plume rise

18 AAC 50.045 presents the prohibitions for opegan emission source, including use
of certain dispersion techniques. A dispersiohmégue means a technique that attempts
to reduce the concentration of an air contaminatihé ambient air by:

» using that portion of a stack that exceeds GEP
» varying the emission rates of an air pollutant adecw to atmospheric conditions or
ambient concentrations of that air contaminant
* increasing exhaust gas plume rise by:
* manipulating a source process parameter, exhasigtagameter, or stack
parameter;
» combining exhaust gases from several existing staxtk one stack;
» other selective handling of exhaust gas streams.

These prohibitions do not limit applicants from nmakstack changes within GEP (e.g.,
raising the stack height to GEP, changing the staigntation, or removing rain caps).
Refer to 18 AAC 50.045 for a complete descriptibdispersion techniques.

The stack height regulations also limit allowaliedit at existing stacki®r the use of
enhanced “dispersion techniques,” that are defiaedclude increases to final plume rise
caused by “manipulating source process parametehngust gas parameters, stack
parameters, or combining exhaust gases from sessting stacks into one stack.”
There are two exceptions to the limitation on staekging. First, if stack merging is
part of a pollution control project and there ised reduction in allowable emissions, the
use of stack merging is allowed. Second, if these's allowable S@emissions are less
than 5,000 tpy, the use of stack merging is allofee® O, modeling analyses.

When merging of stacks is creditable, the resuktantk exit volume is determined by
summing the individual stack volumetric flow rataad the resultant stack temperature is
a volume flow-weighted average (i.e., considerimgftow rates of each unit that is
merged into the single stack). The final exit eélpis calculated by dividing the

summed exit volume by the merged stack area. t€himique should be distinguished
from the stack merging procedures used when magelith SCREENS3.

The EPA guidance memorandums “Questions and Answvehsiplementing the Revised
Stack Height Regulation,” G. T. Helms dated Octdl#&r1985, provides guidance on
how merged stacks should be treated in a modefiatysis when merging is not
creditable. EPA recommends that each emissiorbenibodeled as a separate source
and the combined impact determined, rather tharetimgglas a single merged stack. The
“effective” stack exit velocity and temperature graeters for each modeled source are
calculated based on the actual merged stack condifas described in the previous
paragraph). The “effective” stack diameter forreadeled source would then be based
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on the calculated “effective” stack exit velocitydathe volumetric flow from the
individual emission units. These procedures enthatethe exit velocity and
temperatures for each modeled source reflect thualaconditions of the merged stack,
while the increased plume rise resulting from trerged volume is not calculated by the
model (i.e., each modeled source’s volumetric ftate is based on the individual
emission unit’s flow).

v If the applicant is proposing merging exhaust géses new or modified
emission units into stacks that also support exgstéimission units, ensure that the
resultant stack parameters are based on the alenge do not allow for the
benefit from enhanced dispersion techniques fastexy emission units.

55 October 13, 2006



ADEC Modeling Review Procedures Manual

7.0 Receptor Grids

A dispersion model will calculate the concentratodthe modeled pollutant at locations
defined by the user. These locations are calleelpters. Screening models such as
SCREENS allow the user to define the receptor destdrom the source, but assumes all
receptors are located directly downwind from therse. Refined models such as
ISCST3 and AERMOD which use hourly observationmeteorology to determine the
direction of plume transport and dispersion, altber user to define multiple receptor
locations. These multiple receptor locations aferred to as receptor grids.

Receptor grids play a critical part of the comptiammlemonstration because they
determine where pollutant concentrations will blewated. Receptor grids are also one
of the most common places for errors in the modedinalysis. Errors are typically
caused by incorrect identification of horizontateptor locations. With the advent of
USGS digital elevation model (DEM) data, errorsl@termining receptor elevation are
less uncommon.

7.1 Terrain Description and Terrain Treatment

Terrain is typically identified through the usetopographic maps or DEM data. Paper
topographic maps are helpful for an initial indioatof the surrounding terrain, but
digitized topographic maps are extremely helpfuldiosuring the facility is accurately
located with respect to the surrounding terrain.

v' Ensure that terrain is adequately addressed.

v’ If the applicant has not included elevated termaithe modeling analysis, review
the location of the facility and surrounding tenréd ensure that elevated terrain is
not present within three km of each emission source

Three km was selected as a general approximalfiatier stacks with buoyant plumes
may require looking as far as 10 km away, whereas ground-level sources with non-
buoyant plumes may require looking only within dme. If terrain does not rise greater
than 10 percent of the stack height, then flaatarmay be assumed.

Terrain is entered into each dispersion modelunigue manner. Hence, each model has
its unique methods and likely errors.

v' A quick way to review the receptor terrain dattoisreate a three-dimensional
plot showing the facility location and the surroingdterrain.

This may be accomplished with a graphical interfamgram such as SURFER graphics.

v' Compare the terrain entered into the model withp@graphic map to ensure it is
reasonably represented.

SCREENS requires users to manually enter terraghkteand distances, regardless of
direction. This may be accomplished manually usimgper topographic map.
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However, a more accurate method would employ deggtiterrain elevations and
computer algorithms to determine distances to dl@vs

CTSCREEN and CTDM require the user to digitize atmling terrain feature such as a
nearby hill. Often the terrain feature is nothe shape required by the model (idealized
hill), so a subjective interpretation must be meenter the feature into the model.

AERMOD uses a terrain processor called AERMAP. MAP processes DEM data to
calculate a scale height, from within the grid, éach receptor location. However, the
calculation of scale height is not dependent upgoettion, and therefore errors can
occur. To avoid this problem, the user shouldtlime receptor grid in AERMAP to a
specific terrain feature, and then assemble thgighehl AERMAP output files for use in
AERMOD.

AERMAP can also provide the source base elevatodsreceptor elevations to
AERMOD. This approach provides consistency (ekminates the potential errors that
can occur with the use of different elevation dgtum

v" When reviewing AERMAP files, create 3-D plot of tlezeptor scale heights and
compare this with a plot of the receptor elevations

ISCST3 allows users to specify receptor grids uging z receptors. Unlike AERMOD,
the user must obtain receptor elevations in a sgp@rogram from the model. Only the
final grid used within ISCST3 needs to be reviewehy errors created by using the
intermediate processing programs will become evidaring the review of the model
receptor grid contained within ISCSTS3.

Terrain elevations are not as critical when usidd BUFF in a screening mode for
applications beyond 50 km from the source. Ini@stf terrain elevations are very
important when using CALPUFF in a non-screening enfaal purposes of developing the
receptor gird. In a screening mode, the user nebdselect the arc-average receptor
elevation at three distances from the source. tEnedin height is applied to the entire
receptor ring, as impacts are not dependent upod direction.

v" When using CALPUFF in a screening mode, comparsahece base elevations,
and the nearest, middle, and farthest arc-avensgegtor ring elevations in the
Class | area with the terrain heights in the toppgic map.

Errors have occurred when the applicant didn’t spelee correct source base elevations.

v" No matter which model is used, if elevated terigipresent, also ensure that the
proper model switches were selected and not owmidy flat terrain modeling
options.

7.2 Geographical Projection Information

A consistent coordinate system should be usedh®oidentification of receptors, building
locations, and emission sources. Coordinate systemsist of both horizontal and
vertical coordinates to identify a location on fllanet. This is often accomplished by
using a separate coordinate system for the hoatantd vertical components.

57 October 13, 2006



ADEC Modeling Review Procedures Manual

Horizontal coordinate systems all project the shafgbe earth onto a 2-dimensional
field. Consequently, each coordinate system r&entions associated with it.

Either Cartesian or polar coordinate system maydeel. Cartesian grids define each
receptor location using an x, y, z coordinate syst®olar grids define each receptor
location as a function of angle and distance frorerster (i.e., source) location. Cartesian
grids are preferred for both individual or multigleurces because it simplifies overlaying
other features (e.g., terrain data) which are aoftefimed in Cartesian coordinates, as
well. Polar grids are often based on a user-defaoedldinate system where the source is
the origin of the grid. A polar grid should onlg bsed for single source evaluation,
when terrain features need not be considered.

Common horizontal coordinate systems include uséined coordinates, Universal
Transverse Mercator (UTM), Lambert-Conical, Alasktate Plane, and latitude —
longitude. Vertical coordinates are always spedifis elevation above the earth’s
surface. While a user-defined coordinate system measufficient for some modeling
applications (e.qg., flat terrain), for applicatishere plume-terrain interactions may
occur, the UTM coordinate system (the same systemwliiich DEM data is available) is
greatly preferred. A UTM system also allows youdonpare the source/receptor
coordinates with areas of interest on a USGS quaal and is necessary when importing
off-site sources from a previous analysis. Fos¢heasons, ADEC encourages
applicants to use UTM coordinates in their analygislote that UTM coordinates will
need to be adjusted if the off-site sources aratéatin a neighboring UTM zone.]

The UTM grid divides the world into 60 zones, extieg north-south, each zone
covering 6 degrees wide in longitude. These zanesiumbered consecutively
beginning with zone 1, located between 180 deguadsl74 degrees west longitude, and
progressing eastward to zone 60, between 180 degrekl74 degrees east longitude.
The north slope of Alaska extends across UTM z&nasd 6.

The northing values are measured continuously frern at the equator, in a northerly
direction. A central meridian through east zonassigned an easting value of 500,000
meters. Grid values to the west are less tharDB00to the east, more than 500,000.
Care must be taken when specifying a receptor wénébnds across a UTM zone, as the
easting values are not the same. In such a ¢eseastings of one UTM zone must be
converted to the neighboring zone to ensure a stamiframe of reference. The

v" When using the UTM coordinate system, make cettainthe receptors,
building, and source information is specified ie #ame datum and zone (i.e.,
equations used to describe the shape of the earth).

Two of the most common datum are the North Amergtainm of 1927 (NAD27) and

the more recent North American Datum of 1983 (NAP8Bonversion systems are
available to convert between these two datum sacheaArmy Corps of Engineering
program CORPSCON (availablevaivw.corpscon.com There can be significant
differences (as much as 200 meters or more) betiNd&?27 and NAD83 for the same
UTM coordinate. The USGS DEM data is often spediin NAD27, but check with the
specific data set to be certain. Global positigstems (GPS) often use WGS84, which is
very similar to NAD83. Errors can occur when a GiStem is used to define the

58 October 13, 2006



ADEC Modeling Review Procedures Manual

building and stack locations and USGS DEM datauassl to define the receptor
coordinates.

UTM coordinates are also specified by zones.

7.3 Description of Receptor Grids and Boundary Receptors

Stationary source fence lines and property bouadamust be shown on the required site
plan, and the model receptor grid must start orfehee line (i.e., ambient air boundary).

v'  Create a plot of the receptor grid to make certtaén the ambient air boundary
has been correctly represented.

The BEEST program can be used to accomplish thks tRefer to the discussion in
Section 3.2 of how to import the ISCST3 or AERMQ1put file. Then, from the row of
icons shown in the top of the screen, select omSborrent Data Graphically icon. Use
the icons on the left side of the image to ovedegphic lines showing the coordinate
locations. Fugitive emission sources and other smeeces should be displayed on the
same plot as the receptors, as well. It is nobommon for applicants to develop the
emission source locations from a plant coordingséesn and to obtain receptor
coordinates from a topographic map or DEM data filae overlay will ensure that
receptors aren’t located on the facility or far tweg the plant boundary.

v'  Create a 2-dimensional plot of the receptor grithwhe ambient air boundary
(fence line) and emission sources overlaid.

Errors in receptor grid definitions will immediagddecome evident; e.qg., if the grid is
located too far away from the facility, if the giglincomplete, if the sources are located
outside of the facility boundary. The property bdary shown in the grid should
accurately represent the boundary as shown indgur the modeling report.

Errors sometimes occur when the receptor spacingtisufficiently dense to identify the
location of the maximum model-predicted concentratiJudgment is required in
determining the sufficiency of receptor densityarge concentration gradients (i.e., the
change in concentration per distance) require aatareceptor grid than an area with a
low concentration gradients. High concentratioadggnts typically occur near the
source, and in nearby complex terrain. For a gidaxel source release, concentrations
are always highest adjacent to the source, anegdsemwith distance downwind. For
elevated sources (e.g., stacks), the plume mystidie to the ground before any ground-
level concentration is realized. Consequently, mleind concentrations may at first
increase with distance until the maximum is reached thereafter, decrease with
distance. For an elevated plume, the ground-lemetentration may be relatively low,
until the terrain extends upward, thereby intercgpthe plume. This will be more
pronounced for elevated terrain close to the so{e@eg, within 1 km of the source),
rather than many kilometers downwind.

As a general rule, receptors should be denseeatrttbient air boundary, and generally
decrease in density with distance from a souremil&ly, for elevated terrain close to
the source, a denser receptor grid should alscée. u
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Helpful tip:

ADEC recommends a 25 meter spaced grid surrountti@geceptor with the
maximum impact to ensure the maximum has truly deéned.

v’ If the grid density surrounding the receptor whitsemaximum has been
identified is less than 25-meter spacing, enhanealénsity of the modeling
receptor grid and rerun the model to ensure tha@man concentration has been
identified.

This is especially true for the property boundaheve maximum model-predicted
impacts often occur.

v Verify that the grid extends sufficiently outwambii the emission source to
ensure the maximum concentration has been idedhtifie

This is easy to do by reviewing contour plots olytant-specific concentration isopleths
for each averaging period. The contour plots slhhehbw that isopleths decrease in
concentration toward the edges of the plot. Iftbentinue to increase in any direction,
the maximum concentration may not have been idedtif

v Plot the location of the maximum (or H2H or H6H aaplicable) model-
predicted concentrations along with the receptat gnd source location(s).

If the location of the maximum concentrations apewithin a 25-meter spaced grid, or if
the location of the maximum concentration is atdbter edge of the receptor grid, then
the maximum concentration may not have been cdyrietgntified.

v In an effort to expedite the review, increase tti¢ density or extent, as
appropriate and rerun the model to ensure the marigoncentration has been
correctly identified.

7.4 Determination of Receptor Elevations and DEM Processing
Procedures

USGS DEM data is the preferred method of defineaeptor elevations. DEM data is
available in both 30 meter spacing and 90 metezisga Typically, 90 meter spacing is
used for larger grids (1 degree) and 30 meter sgasiused for smaller grids (7.5
minute). Alaska is covered by 15 minute DEM datairty-meter spaced data is more
accurate, especially for situations in which terdagights may vary greatly over shorter
distances. DEM data may not be available foraaations. Errors in using DEM data
may arise from not accurately defining the receptocations of interest where
elevations should be calculated, or by using then8@er spaced data, where 30-meter
data (if available) would be more accurate.

Often, the receptor location falls between the gndes in the DEM files and an
interpolation scheme must be used. When in ddlétnterpolation scheme used in
AERMAP (2-dimensional distance weighted interpalajiis consistent with EPA
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guidance, and may be used. The various GUI systésoffer receptor grid generation
capabilities from DEM data files.

7.5 Flagpole and Sensitive Receptors

“Flagpole” receptors are receptors located abogegtbund. They are useful for
determining impacts on balconies and roof-top t&rsa However, this type of
construction/situation is rare in Alaska. EPA pyplstates that flagpole receptors should
not be used to model impacts at open windows andibgilair intakes. When flagpole
receptors are used, the modeled impacts are subjdat ambient air quality standards,
but not the increments.

Sensitive receptors may include locations wherglgemore sensitive to air pollution
may be located, including hospitals, nursing horaad, schools. These locations should
be included and highlighted in the receptor grid.

When doing the modeling review, you may add reasgtman applicant’s modeling
analysis if the modeled receptors appear inadedqoatetect the maximum impacts.

39 EPA Memorandum, “Applicability of PSD IncrementsBuilding Rooftops,” Joseph Cannon (Air and
Radiation Assistant Administrator) to Charles JEEPA Region IV Administrator), June 11, 1984.
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8.0 Review of Meteorological Data

Models require meteorological data or assumptiorestimate plume dispersion.
Screening models, such as SCREEN3 and CTSCREEMus¢ernal matrix of

assumed wind speed, stability class, and othenpeteas to estimate worst-case ambient
impacts. They do not require actual meteorologiedd. The SCREENS users guide
describes the procedures and meteorological conditised for screening analysis. In
some cases, applicants may also use these scrggaoeglures with more refined
models, such as ISCST3. However, there are limortat as described in the ISCST3
Modeling Tips section contained in Appendix A.

For more refined analyses, actual hourly meteoickbglata sets are required.
Meteorological parameters are routinely measuredagor airports by the National
Weather Service (NWS). The military also measuneteorological data that are
equivalent to NWS data in accuracy and detail. edetlogical parameters may also be
measured by applicants. However, “site specifafaccollected by applicants must meet
minimum EPA requirements for accuracy, sensitivatyg completeness, as described in
ADEC guidance and the EPA Meteorological Monitoragidelineé’. In all cases, the
data used in a modeling analysis must be represigataf the meteorological conditions
at the applicant’s facility.

Section 9.3 of GAQM provides additional detailsarting acceptable meteorological
data sets. GAQM states that the meteorologica sladbuld be selected on the basis of
spatial and climatological (temporal) representtass, as well as the ability of the
individual parameters selected to characterizértiresport and dispersion conditions in
the area of concern. The representativeness afataeis dependent on: (1) the proximity
of the meteorological monitoring site to the projaea; (2) the complexity of the terrain;
(3) the exposure of the meteorological monitoriitg; @nd (4) the period of time during
which data are collected. The spatial represesmta¢iss of the data can be adversely
affected by large distances between the sourceemegtors of interest and the differing
topographic characteristics of the source and rait @reas. Temporal
representativeness is a function of the year-to-yaaations in weather conditions.
Section 3 of the EPA Meteorological Monitoring Gelides also provides a general
discussion for determining the representativenésseteorological data.

8.1 Length of Data Record and Model Design Concentrations

The applicant should use enough meteorologicaltda@asure that worst-case
meteorological conditions are adequately representéhe model results. Either five
years of adequately representative NWS meteorabdeta, or one year of site specific
data, are the minimum required when estimating eotrations with an air quality
model. Consecutive years from the most recent,lyeadailable 5-year period are
preferred — see further discussion in Section 6.RWS Automated Surface Observing

0 Refer to “Meteorological Monitoring Guidance foegulatory Modeling Applications”. EPA Publication
No. EPA-454/R—99-005. Office of Air Quality Plangi& Standards, Research Triangle Park, NC. (PB
2001-103606) (http://www.epa.gov/scram001/) anddbB&C monitoring information at
http://www.dec.state.ak.us/air/am/index.htm
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System (ASOS) data. For long-range transport ormptex wind situations, five years of
NWS data or at least three years of mesoscale noéwgaal data are required (GAQM
9.3.1.2.d).

If the air quality analyses are conducted usingtim@mum periods of meteorological
data described above, then the “design concentidiloe modeled ambient
concentration that is compared to the NAAQS and R8Ements) is the highest,
second-highest (h2h) short term concentrationh@highest long term average. (Note,
EPA allows the h6h over five-years to be usedtiera4-hr PM-10 compliance analysis).
When sufficient and representative data existdes ithan a five-year period from a
representative NWS site, when it has been detedrilred a one year site specific data
set is not temporally representative, then thedsgboncentration estimate should be
considered the design value. This is because tiygHef the data record may be too
short to assure that the conditions producing weaise estimates have been adequately
sampled. The highest value is then a surrogatdéconcentration that is not to be
exceeded more than once per year (the wordingeodi¢erministic standards). Also, the
highest concentration should be used whenevertedl@amrst-case conditions are input
to a screening technique, and to determine if tbpgsed source’s impacts exceed the
SILs or the pre-construction monitoring thresholds.

8.2 Meteorological Data Description and Rationale

The applicant must identify the source and timegokof the meteorological data,
describe the rationale for using the proposed sktteand demonstrate that it is spatially
and temporally representative. Site specific datat also be demonstrated to meet EPA
requirements for representativeness, accuracyitistigsand completeness. Typically, a
site specific monitoring program requires the sutahand approval of a Quality
Assurance Project Plan, regular audit and calibnateports that document system
accuracy and sensitivity, and a data report thedgts all data collected and compiles
data capture rates or “completeness” information.

The completeness of a site specific data set eraimportant parameter, especially
when the site specific data set is for a one yedpg (as contrasted with multi-year
periods). The EPA Meteorological Monitoring Guidek requires a minimum of 90
percent valid data capture per quarter, on a jecvery basis for wind speed, direction,
and other relevant parameters. These data cagiyueements apply to raw data and do
not allow for missing data substitution to achiétve 90 percent requirement (except
from equivalent backup sensors at the monitoriagcst).
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8.3 Meteorological Data Processing and Missing Data

8.3.1 NWS Data Processing Procedures

PCRAMMET is the recommended meteorological premscefor use in applications
employing hourly NWS data. Although most NWS measents are made at a standard
height of 10 meters, the actual anemometer helghild be used as input to the
preferred model. NWS wind direction data are regabto the nearest 10 degrees. A
specific set of randomly generated numbers has ineglemented in PCRAMMET and
should be used with NWS data to ensure a lackasf ioi wind direction.

Since 1996, NWS data at many stations have beéctad by the ASOS, instead of the
manual observations performed before that timee ABOS data report cloud cover data
in a different format, which could affect stabilitiass calculations. Therefore, when the
most recent five years of data includes ASOS daiw (the typical situation), discretion
should be used. Where judgment indicates ASOSatatamadequate for cloud cover
observations, the most recent five years of NW8& tt&dt are observer-based may be
approved for use.

If the applicant is using representative NWS diita,modeling submittal should describe
the data processing performed with PCRAMMET. Altgely, ADEC has pre-approved
some NWS-based data sets, and as long as theapgmEmonstrates that the data is
representative, they do not need to discuss tleeptatessing steps.

8.3.2 Site Specific Data Processing Procedures

Don’'t use PCRAMMET to process -specific meteorological dat:

MPRM is a general purpose meteorological data pagasor which supports regulatory
models requiring PCRAMMET formatted (NWS) data. MR available for use in
applications employing site specific meteorologitata. The latest version (MPRM
99349) has been configured to implement the SRDthogefor estimating P—G stability
categories. It is recommended that applicantdMRBM for all site specific data
processing. If an applicant utilizes custom date@ssing programs for site specific
data, then the modeling submittal must includestdgtion and demonstration of how
the custom programs meet the requirements in $e6taf the EPA Meteorological
Monitoring Guidance.

The current release of MPRM (version 99349) carbeaused to process meteorological
data collected above the Arctic Circle (this litia is even noted in the User’'s Guide,
Appendix B; page B-11; Parm2,3). EPA has develdpeatinot released on SCRAM) a
patch, but there are indications it doesn’t worbparly.

8.3.3 AERMET Data Processing Procedures

AERMET is designed to be run as a three-stage psoaed operate on three types of
data — National Weather Service (NWS) hourly swafaloservations, NWS twice-daily
upper air soundings, and data collected from asitmmeasurement program such as
from an instrumented tower. The first stage extréetrieves) data and assess data
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guality. The second stage combines (merges) thiéable data for 24-hour periods and
writes these data to an intermediate file. Thedthnd final stage reads the merged data
file and develops the necessary boundary layenpetexs for dispersion calculations by
AERMOD.

It is beyond the scope of this manual to desctieedietails of how to use AERMET, the
expected data files, and formats. Refer to the WER User's Guid&" for a complete
description of these programs and data requirements

Figure 5 presents the first few lines of the messagput file created in Stage 1
processing of a surface observation file.

v" Notice the summary statements to ensure the catatatwas extracted, that an
end of file was encountered, and the number of @epeobservations was
extracted, 8760 hours in this case.

The next few lines warn the user that several patars that were expected are missing.
These include PRCP (precipitation amount) and HZMSizontal visibility), and calm
winds. Since the neither precipitation amount, manizontal visibility are required to run
AERMET, these optional parameters create unnecessaning messages, and could
have been avoided by using the non-default QA §ipation parameters. Additionally,
AERMOD can make pollutant calculations using “calinds”; consequently, the calm
wind warning message is not significant.

Figure 5. Example of Messages Generated From Stafjd’rocessing of Surface Data

JOB 119 SETUP: "END OF FILE" ON UNIT 5 AEER RECORD # 14
JOB 125 TEST: SUMMARY: NO DATA EXTRACTIONROR UPPERAIR
JOB 125 TEST: SUMMARY: NO DATA QA FOR UPIRAIR

JOB 127 TEST: SUMMARY: NO DATA QA FOR ONBE

SURFACE 140 SFEXT: ** SURFACE OBSERVATION EXTACTION ***
SURFACE 149 GETSFC: END-OF-FILE ENCOUNTERED

SURFACE 149 SFEXT: 8760 SURFACE RECORDS EXTRADT
930101 SURFACE Q49 SFQASM: PRCP MISSING FOR KR 0

930101 SURFACE Q49 SFQASM: HZVS MISSING FOR HR 0

930101 SURFACE Q49 SFQASM: PRCP MISSING FOR HR 0

930101 SURFACE Q49 SFQASM: HZVS MISSING FOR HR 0

930101 SURFACE CLM SFQASM: CALM WINDS FOR HR 01

Due to the thousands of error messages generafdeRMET, a difficult situation
arises.

v" While many of the error messages aren’t significgoti must make certain that
you’re not missing a error significant message.

It's easy to get lulled into thinking all of themeanot significant, when in fact, there may
be something significant in the output file. Fortely, AERMOD offers the user
summary QA files which provide an additional meahguickly assessing the validity of
the data. See the User’'s Guide for additionalideta

*1US EPA. User's Guide for the AERMOD MeteorologiPaeprocessor (AERMET) ; EPA-454/B-03-
002; OAQPS, Research Triangle Park, NC.
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Another source of errors can be found in Stageo8gssing. AERMET requires
boundary layer parameters of surface roughnesshieBgwen Ratio, and surface albedo
for the modeling domain. These can be specified fasiction of season and directional
sector.

v" Since the AERMOD-predicted concentrations are sengitive to surface
roughness length, verify the correct values hawnhesed.

The AERMOD manual presents appropriate values di e&these as a function of land
use classification (e.g., forest, snow, grassletal) Additional values may be found in
other literature sources, as well.

8.3.4 Missing Data Substitution

Some regulatory models are capable of handlingingstata. For example, the option
for processing missing meteorological data in ISB8an be selected so that hours with
missing meteorological data are treated in a mesinodar to the calms processing
routine (i.e., it sets the concentration valuedgmzor that hour, and calculates the short-
term averages according to EPA’s calms policy).lokg as the reasonable valid data
capture requirements have been met (90% captumgupeter for a site specific program,
and reasonable data capture for multi-year NWS skt it is generally preferred to
“ignore” missing data versus the alternative dirfg in missing data with questionable
data interpolations or non-representative data fotmer locations. [per Rob Wilson &
GAQM, missing wind data should not be fill in (us¢ethere are collocated sensors, etc)].

Other models may not handle missing data recorabsa data substitution may be
required.

For those of you who remember...

The 1992 EPA policy on substitution of missing NIAt& written by Dennis
Atkinson and Russell Lee should hetused.

The applicant should follow Section 9.3.3.2 (cjltd GAQM, which refers to Section 5.3
and 6.8 of the EPA Meteorological Monitoring Guidan

8.4 Meteorological Data Summaries

The applicant should provide some summaries ofrteéorological data to aid in the
review and approval of the data. Wind roses amd feequency tables describe typical
wind flow patterns and help in assessing the remtasiveness of the data. Distributions
of stability class and wind speeds are other usefimaries that can be used to evaluate
the reasonableness of the data.
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9.0 Background Air Quality Data

Background air quality data is needed to suppleraentmulative AAQS analysis.
Key point:

The background concentration should be represardaif the impacts from
sources not included in the modeling analysis. iGalexamples include (1)
natural sources, (2) nearby, non-modeled sourced,(8) unidentified sources of
air pollution (e.g., long-range transport).

Once the background concentration is determinesl aidlded to the modeled
concentration to estimate the total ambient comagoh. Hence, background
concentrations are typically needed for all aidytahnts included in a cumulative AAQS
compliance demonstration, regardless of whetha@obPSD pre-construction monitoring
is required. Ambient monitoring data magt be used to “calibrate” a modeled result
[reference GAQM Section 8.2.9].

Section 9.2 of the GAQM offers guidance in deteingrbackground concentrations.
Currently, the GAQM offers a distinction betweertkground concentrations for (1)
single isolated sources, and (2) multi-source areas

v"  Make certain that these procedures (as specifisddtion 9.2 of the GAQM) are
followed for determining the background concentriati

Two options are available to determine the backgiatoncentration near isolated
sources: (a) use air quality data collected irvibmity of the source or (b) if there are no
monitors located in the vicinity of the source, as&egional site”. For multi-source
area, the background monitored value should bedattdenodel-predicted impacts from
“nearby sources”.

ADEC can provide pre-approved regional backgrounduality values for a given
region. Using pre-approved values, applicants swayply identify the region for which
their project is located and download the appropnalue. If this regional background
concentration is believed not to be representatipplicants may propose alternate
background concentration data for case-by-casebappby ADEC.
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10.0 Review of Ambient Assessment Results

The ambient assessment should be conducted acgdodir8 AAC 50.215 and 18 AAC
50.300. Additional examples of ambient assessnaptprovided in the EPA’'s New
Source Review Workshop Manual. The ambient assedssheuld include the following
elements:

» Significant impact analysis

» Comparison with pre-construction monitoring thrddedif PSD)
* NAAQS and State AAQS Compliance analysis

* PSD Increment Consumption analysis

Each of these is discussed in the following sestion

10.1 Significant Impact Analysis & Determination of Significant
Impact Area (SIA)

The significant impact analysis is conducted omkupant-by-pollutant basis. The
analysis is relatively straightforward.

v' Ensure that the highest model-predicted impacte wsed for comparison with
the modeling significance levels (not H2H concemnires).

Emissions should be based upon potential-to-emgsan rates and corresponding stack
parameters, unless the source is subject to loaérsag, in which case the emissions
scenario with the maximum ambient impact shouldeHasen used.

The modeling significance levels are identified 1AAC 50.310(d) Table 6. While EPA
has established significant impact levels (SILs)dtass Il areas, it has only proposed,
but not yet finalized SILs for Class | areas. RéfeSection 11 of this document for a
discussion of the proposed Class | area SILs.

Determining the significant impact area (SIA) isatelatively straightforward. The
methodology is discussed in Section 4.5 Off-Sitar8es, of this manual. Emissions
should be based upon potential-to-emit emissi@srahnd corresponding stack
parameters, unless the source is subject to loadrsag, in which case the emissions
scenario with the maximum ambient impact shoulceHaaen used.

10.2 Comparison of Project Impacts to Pre-Construction
Monitoring Thresholds

“Preconstruction monitoring may be required forusoes subject to PSD to determine
whether emissions from a source will result in exieg the NAAQS.”

-EPA’s PSD Monitoring Guidelin&s

Significant Deterioration (PSD). Office of Air Qugl Planning and Standards, Research Triangle RN XK,
http://www.epa.gov/ttn/amtic/files/ambient/critgriddocs/4-87-007.pdf
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Further the data could be used to verify the aayuohthe modeling estimates since
modeling will be the principal mechanism to deterenvhether emissions from the
proposed source or modification will result in exdmg allowable increments.” 18 AAC
50.310(d)(1) requires PSD applicants to submit amthinonitoring data describing the
air quality in the vicinity of the project, unledge existing concentration or the predicted
ambient impact of the proposal is less than theitmong threshold provided in 18 AAC
50.310(e). Pre-construction monitoring may s#lrequired if the cumulative analysis
indicates the NAAQS/Increment is threatened (pgpeXulix A, Section 2.4 of PSD
Monitoring Guidance). The requirement pertains dal?SD pollutants. The data are to
be collected prior to construction. Hence, thesi@ dre referred as “pre-construction
monitoring” data.

Most PSD applicants compare their project impactheé pre-construction monitoring
thresholds in an effort to demonstrate that prestraction monitoring is not required. As
in the case of the significant impact analysis,ssmns should be based upon potential-
to-emit emission rates and corresponding stacknpetexs, unless the source is subject to
load screening, in which case the emissions saematfh the maximum ambient impact
should be used.

v Be certain that all emission units associated withPSD project are included in
the analysis.

As discussed in Section 7.1, applicants must coenier h1h impact to the monitoring
thresholds.

v'  Determine whether existing ambient data is reptesier of the vicinity of the
proposed emission source, or modification.

A discussion of representativeness of the monigpdiaita is discussed in EPA’s Ambient
Monitoring Guidelines for the Prevention of Sigo#dnt Deterioration. The document
discusses the relevancy of monitoring locationta daality, and currentness of the data.

The PSD Monitoring Guidelines state that “Existmgnitoring data should be
representative of three types of areas: (1) thatioa(s) of maximum concentration
increase from the proposed source or modifica(@nthe locations(s) of the maximum
air pollutant concentration from existing sourcasy (3) the location(s) of the maximum
impact area, i.e., where the maximum pollutant eatration would hypothetically occur
based on the combined effect of existing sourcestam proposed new source or
modification. Basically, the locations and sizeld three types of area are determined
through the application of air quality models. Treas of maximum concentration or
maximum combined impact vary in size and are imfagsl by factors such as the size
and relative distribution of ground level and eledasources, the averaging times of
concern, and the distances between impact areecaidbuting sources.”

For situations in which the proposed source or fication will be constructed in an area
that is generally free from the impact of othempa@ources and area sources associated
with human activities, then monitoring data frorfregional” site may be used as
representative data. Such a site could be outeoftaximum impact area, but must be
similar in nature to the impact area. This sitailddoe characteristic of air quality across
a broad region including that in which the proposedrce or modification is located.
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Under such circumstances (i.e., the proposed sauncwdification will be constructed
in an area that is generally free from the impadtber point sources and area sources
associated with human activities), representataekground monitoring, which is
representative of non-modeled and distant sounsag,be representative of pre-
construction monitoring data. However, for arefmoltisource emissions,
representative background monitoring data fromrdtheations may not be used as
substitute for preconstruction monitoring data.

10.3 NAAQS and State AAQS Cumulative Analyses

v" Ensure that (1) all sources are included [as apiplé, (2) the emission rates and
stack parameters for both the stationary sourceotr&t emission units are
correct, and (3) the proper statistical model outpas used (e.g., high vs. highest
second-high).

Table 9-2 in the GAQM presents information on therect emission limit, operating
level, and operating factor for point source maughor the NAAQS compliance
demonstration. Guidance is provided for the predasource(s), nearby sources, and
other sources.

Refer to Section 3.7: Review of Applicant's CumivatSource Inventories, for a
discussion of sources to be included in the cunwdatource inventory. Certain sources
may be considered for exclusion from the NAAQS meey. Refer to the June 19, 1997
Q/D screening method memo (dep://www.dec.state.ak.us/air/ap/modeling.hHtm
Following this method, sources may be excluded ocasa-by-case basis, depending
upon professional judgment.

v' Make certain that sources included in the NAAQS:ittery are modeled at their
federally-enforceable potential-to-emit emissioresaand corresponding stack
parameters.

If the compliance demonstration shows impacts witime microgram/cubic meter
(ng/m®) of NAAQS or State AAQS, refer to the ADEC modeglimemorandum on
numerical rounding for additional guidance. Theuwhoent is available at
http://www.dec.state.ak.us/air/ap/docs/roumemo.pdf

10.4 PSD Increment Cumulative Analyses (Class | and Class Il)

The review of the cumulative PSD increment analigsg@milar to the review of the
cumulative NAAQS analysis, with the following extems. Emission rates for all
nearby, existing sources may be modeled at theiegtactual emission rates and
corresponding stack parameters. Sources to hededlare dependent upon their
emission rates (i.e., major or minor sources) ahdther the minor source baseline date
has been triggered. Refer to 18 AAC 50.020, Talita ghe list of baseline dates, listed
by area and pollutant. An exclusion is allowedt@mporary construction activities, per
18 AAC 50.215(b)(2)(A). Temporary constructionigities are defined in 18 AAC
50.990(92).
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10.5 Growth and Other Impacts Analyses (PSD Sources Only)

Although this portion of the modeling analysis does typically receive much effort by
applicants for Class Il areas, it must be addres3é@ GAQM address the impacts of
growth in Section 9.1.2.(Kk).

10.5.1 Visibility Impacts

PSD applicants must assess whether the emissmmstifieir stationary source, including
associated growth, will impair visibility. Visiliy impairment means any humanly
perceptible change in visibility (visual range, trast, or coloration) from that which
would have existed under natural conditions (40 GER301(x)). Visibility impacts can
be in the form of visible plumes (“plume blight”) m a general, area-wide reduction in
visibility (“regional haze”).

A visibility analysis, separate from the Classdaanalysis, is required as part of the
additional impacts analysis. These should be ccteduor sensitive Class Il areas
(places of interest). The most likely place foradnserver within 50 km of the source
should be identified (the maximum assessment distéor EPA’s VISCREEN model)
and the visibility analysis conducted for that alvse.

Background visual ranges have not been establish€thss Il areas of Alaska. ADEC
recommends using a value of 258 km, unless othenusified. The 258 km value is
based upon measurements at Denali National Patkéd®d' percentile of visibility
observations.

Background ozone concentration is also a requiredaninput parameter. Ozone is used
to calculate NO to N@conversion. ADEC recommends to use the model #efau
background ozone concentration of 40 parts pephillppb).

Currently, there are no visibility thresholds fda€s Il areas. In the absence of such
information, applicants often compare the reswaltthe Class | area thresholds.
However, there is no requirement to demonstrataatgless than these thresholds, only
to report whether or not the plumes will be visible

10.5.2 Soil and Vegetation Impacts

The applicant should compare the maximum modeligiediimpacts to the sensitive
vegetation thresholds listed in EPA&sScreening Procedure for the Impacts of Air

Pollution Sources on Plants, Soils, and Animalsie document is difficult to obtain.
Consequently, the thresholds are provided in Tald&this document.
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Averaging
Pollutant Time Sensitive (ug/n)
SO, 1-hour 917
3-hour 786
Annual 18
O3 1-hour 392
4-hour 196
8-hour 118
NO, 4-hour 3,760
8-hour 3,760
1 month 564
Annual 94-188
CO 1 week 1,800,000
H.S 4-hour 28,000 — 84,000
Ethylene 3-4 hour 47
24-hour 1.2
Fluorine 10 days 0.5-10
Beryllium 1 month 0.01
Lead 3 month 1.5

Table 2. Screening Concentrations for Exposure tdmbient Air Concentrations

Sensitive plant species occur throughout Alaskethé Aleutian Islands, the Aleutian
Shield fern is considered endangered. ADEC hasifsgmly asked applicants to address
the impact on this species in at least one penpulieations (Eareckson, See File No.
X176-Modeling). Lichens have been identified a&easitive species to SO the

Tongass National Forest of Southeastern, Alaskee US Forest Service published a
report in 1994 titled Air Quality Monitoring of thEongass National Forest, Methods and
Baselines Using Lichens. In that report, sensiittgeens were documented to be present
at annual average $S@oncentrations below 50 ugim

HAVE YOU DOCUMENTED THE RESULTS OF YOUR
REVIEW SO FAR?

72 October 13, 2006



ADEC Modeling Review Procedures Manual

11.0 Class | Air Quality Related Values (PSD Sources

Only)

The FLM review of a PSD application for a propogpedject that may impact a Class |
area generally consists of three main analyses:

1. An air quality impact analysis to ensure that thedcted pollutant levels in Class

| areas do not exceed the NAAQS or PSD increments;

Air Quality Related Value (AQRV) impact analysisansure that the Class | area
resources (i.e., visibility, flora, fauna, etc.¢ arot adversely affected by the
proposed emissions; and

Best Available Control Technology (BACT) analysishielp ensure that the
source installs the best control technology to miné emission increases from
the proposed project.

Key point:

The Federal Land Manager (FLM) has responsibildy freviewing and providing
comments on air quality impacts inside Class | area

Class | areas of the State are presented in Tahid8 AAC 50.015.

Consequently, your responsibility is to keep thé/FHhformed of other stages of the
project. The following actions should be takea ffroposed project may affect a Class |

area.

v

v

v

You should notify the FLM to ensure receipt of #pplication, including the
modeling analysis.

Provide an occasional reminder to the FLMs aboabapng deadlines for
comments.

Be certain to copy the FLM with significant commecetion such as completeness
determinations, deficiency notices, changes in gigmsscenarios, etc.

The US EPA has proposed criteria indicated theupistances in which a proposed
source’s projected contribution to ambient conadians in a Class | area may be
considered de minimis for certain planning requeais. The EPA has proposed
significant impact levels (SILs) for Class | aréés FR 38292, July 23, 1996 ), but these
have yet to be fully promulgated (i.e., finalizedyevertheless, States and applicants
often use these numbers for screening purposest iFto say, if the applicant can
demonstrate that model-predicted impacts from tlagifity in the Class | area are less
than the proposed Class | area SILs, then a cuiveliapact analysis is not needed.
However, an impact below the proposed Class | 8tes not necessarily indicate that
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the proposed source also has an insignificant ilmpa@QRVs. The proposed Class |
area SlLs are presented in Table 3 below.

Table 3. Proposed Significant Impact Levels for Glss | Areas

Pollutant Averaging Period Proposed Class | SIL
(ug/m®)

Sulfur Dioxide (SQ) Annual 0.1
24-hour 0.2
3-hour 1.0
Particulate Matter (PM-10 Annual 0.2
24-hour 0.3
Nitrogen Dioxide (NQ) Annual 0.1
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12.0 Data Submittal Requirements

The modeling analysis should include (1) a tecHnigort describing the analysis (2)
computer files containing the model and relatedyms input and output files. The
technical report should assist you by describimgrthture of the project, the rationale for
performing modeling, the rational for selecting sedected model, a discussion of all
model input data, assumptions, and results.

The Air Quality Checklist provides a list of expedtcontents to be included in the data
report. In addition to the data report, the folilogvdata files should be submitted with an
application, if applicable:

* Readme.txt file: describes the modeling files usetie analysis,

* Meteorological data files,

* Non-EPA meteorological or terrain data processileg {code and executables),
* Plot plan of facility, to scale

» A topographic map of the project area

» Digital Elevation Model (DEM) data files,

* Model input and output files,

* Non-EPA models used (code and executables),

v If any of the applicable files are missing, do hesitate to request them from the
applicant.
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13.0 List of Acronyms

AAAQS: Alaska Ambient Air Quality Standards

AAQS: Ambient Air Quality Standards

AQRV: Air Quality Related Value

NAAQS: National Ambient Air Quality Standards

NSR: New Source Review

GAQM: Guidelines on Air Quality Models

SIL: Significant Impact Level

SIA: Significant Impact Area

ROI: Radius of Impact

IWAQM: Interagency Workgroup on Air Quality Modegin

FLAG: Federal Land Managers’ Air Quality Relatedds Workgroup
FLM: Federal Land Manager

LRT: Long Range Transport (distances greater Htakm from a source)

GEP: Good Engineering Practice (stack heights)
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Appendix A

Modeling Tips
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SCREENS3

Although SCREENS3 is a screening model, it is natessarily easy to obtain correct
results. Complications arise from errors in prawidthe model with the intended input
data such as: correctly representing the contgpbimilding, using proper merged stack
parameters, properly identifying simple and compégxrain, and converting output data
for the correct averaging periods.

v'  Refer to the SCREEN3 user’s guide and the EPA patitin “Screening
Procedures for Estimating the Air Quality ImpactStétionary Sources, Revised”
for current guidance.

When SCREENS3 is run for building downwash calcolagi, the program prompts the
user for the building height, the minimum horizdtailding dimension, and the
maximum horizontal building dimension. The downivasreening procedure assumes
that the building can be approximated by a simp&angular box. If more than one
building influences the plume, the user may runfBfl determine the controlling
building, and enter these parameters into the SQBEEogram, rather than perform this
exercise manually, as specified in the Screeniongdiures document.

On occasion, a user may use screen to assess sfiactmultiple sources, including

but not limited to nearby stacks. Sources that émeitsame pollutant from several stacks
with similar parameters that are within about 1G8freach other may be analyzed by
treating all of the emissions as coming from algimgpresentative stack. This technique
is described in Section 2.2 of the Screening P noesd

Under some cases, applicants may model impactsriraliple sources, not adjacent to
each other. SCREEN3 has been used in some case®ig conservative manner by
assessing the maximum impact from each individoatee, and adding the results to
guantify the total impact. This method is consgéweabecause it assumes maximum
impacts from individual sources occur at the sameation and time.

Modeling impacts in simple and complex terrain sametimes be complicated. If
elevated terrain above stack height occurs witBkn® of the source, then the procedure
in Section 4.5.2 should be applied in additionht® procedures in this section.

Additional and helpful information is available $ections 2.4.2 and 2.4.3 of the Screen3
Model’'s User’s Guide (EPA-454/B-95-004).

Section 2.3.3 of the Screen3 User’s Guide providedollowing guidance for (1)
relatively uniform elevated terrain, (2) isolatedrain features, and (3) where terrain
heights vary with distance from the source.

“For relatively uniform elevated terrain, or as dirst cut" conservative estimate of
terrain effects, the user should input the maxintermain elevation (above stack base)
within 50 km of the source, and exercise the autedhdistance array option out to 50
km.”
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“For isolated terrain features a separate calcutatican be made using the discrete
distance option for the distance to the terraintfea, with the terrain height input as the
maximum height of the feature above stack base.”

“Where terrain heights vary with distance from tbarse, then the SCREEN model can
be run on each of several concentric rings usirggrthnimum and maximum distance
inputs of the automated distance option to defasheaing, and using the maximum
terrain elevation above stack base within each fogterrain height input. As noted
above, the terrain heights are not allowed to daseewith distance in SCREEN. If
terrain decreasing with distance (in all directigrean be justified for a particular
source, then the distance rings would have to baeted using separate SCREEN runs,
and the results combined. The overall maximum eatnation would then be the
controlling value. The optimum ring sizes will dagd on how the terrain heights vary
with distance, but as a "first cut” it is suggestbdt ring sizes of about 5 km be used (i.e.,
0-5 km, 5-10 km, etc.).”

Be aware thatif the plume is at or below the terrain height tbe distance entered, then
SCREEN will make a 24-hour concentration estimatagithe VALLEY screening
technique. If the terrain is above stack heighthelow plume centerline height for the
distance entered, then SCREEN will make a VALLENo24 estimate (assuming E or F
and 2.5 m/s), and also estimate the maximum coratenmt across a full range of
meteorological conditions using simple terrain pedares with terrain "chopped off" at
physical stack height. The higher of the two estia® is selected as controlling for that
distance and terrain height (both estimates aretad out for comparison). The simple
terrain estimate is adjusted to represent a 24-heerage by multiplying by a factor of
0.4, while the VALLEY 24-hour estimate incorporakes0.25 factor used in the VALLEY
model”

SCREENS can also calculate ambient pollutant canaton during an inversion break-
up fumigation and shoreline fumigation. Reviewerd applicants not be familiar with
these meteorological processes are offered thanwiolg explanation so as to know
under what conditions these options are to be eysglo

Fumigation occurs when a plume that was originafiytted into a stable layer is mixed
rapidly to ground-level when unstable air below phéne reaches plume level.
Fumigation can cause very high ground-level comasinhs. Typical situations in which
fumigation occurs are:

1. Breaking up of the nocturnal radiation inversiby solar warming of the
ground surface;

2. Shoreline fumigation caused by advection dlupants from a stable marine
environment to an unstable inland environment; and

3. Advection of pollutants from a stable rural envimment to a turbulent urban
environment.

The option for fumigation calculations is applicaloinly for rural inland sites with stack
heights greater than or equal to 10 meters (seedaabove) or within 3km onshore from
a large body of water (scenario 2, above). Proeedior estimating concentrations
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during the third type, rural/urban, are not diseass the Screening Procedures manual
or Screen3 User’s guide. The fumigation algoriélso ignores any potential effects of
elevated terrain.

Be aware that SCREEN3 has large discontinuitietoferbuoyancy plumes with stack to
building height ratios around 1.5 and 2.5. Howeths is not a issue for most Alaskan
sources since most Alaskan sources have fairlydmtgylumes.

SCREENS is further discussed on pages: 7, 35, B&6l 49, 52-54, 59.
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VISCREEN

The VISCREEN model is used to assess “plume bljgidt regional haze. Plume blight
is a visual impairment of air quality that manitegself as a coherent plume. It is an
instantaneous parameter that should be assessedpasik short-term emission rates.
Regional haze is defined as a cloud of aerosoneiig up to hundreds of miles across
a region promoting noticeably hazy conditionsslaicondition of the atmosphere in
which uniformly distributed aerosol obscures tharervista irrespective of direction or
point of observation. Is not easily traced visuétiya single source. Regional haze is
regulated in Class | areas by mandating the maximllowable change which may
occur. Since the change is based upon projectpdats compared to a 24-hour averaged
“natural condition”, the 24-hour averaged emissiate is often used in the regional haze
analysis.

VISCREEN requires the user to input values foripaldte and NOx emission rates,
along with several distances. As stated in Se@&iohEPA’'sWorkbook for Plume
Visual Impact Screening and Analysis (Revise(BPA-454/R-92-023), “The emission
rates should be the maximum short-term rates eggehtiring the course of the year.”
The required distances are discussed on page RRAE workbook.

VISCREEN also requires the user to input the “bagkgd visual range.” The
background visual range measured at Denali NatiBagk is 258 km. This value should
be used for sources located in the interior. $tdlao been used in North Slope
applications. The typical background visual ranged by sources located in the non-
arctic coastal areas (e.g., Aleutians, Westernkala€ook Inlet) is 250 km.

The background visual range can also be estimaied the formula presented on page
36 of the FLAG document. This approach requiregs/ecsion of light extinction (Bext)
values, expressed in units of inverse megametens M Appendix 2.B of the FLAG
document provides reference levels for light exttorc

A background ozone level of 40 ppb should alwaysd®, unless otherwise justified.

VISCREEN provides results for impacts located iasicClass | areandfor impacts
located outsida Class | area. According to page 27 of EPA’skivook, the results for
impacts located outside a Class | area are usatlistions where there is an “integral
vista.” In situations where there no integral asstapplicants only need to use the results
for impacts located inside Class | area.

Alaska only has two integral vistas, both of whiok associated with the Denali National
Park Class | area. There are no integral vistsscgated with the other three Class |
areas.

VISCREEN is further discussed on pages: 7, 9, 81afd 69.
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ISCST3

ISCST3 has been the primary NSR model during tsegecade. However, is replacing
ISCST3 (along with the ISC-meteorological processbtPRM and PCRAMMET) with
the AERMOD Modeling System. EPA promulgated AERM®Ix November 9, 2005
GAQM revision. EPA is allowing a one-year trarwitiperiod, ending November 9,
2006.

As of the date of this manual, ADEC has not yetpdeld EPA’'s November 9, 2005
GAQM revision. Therefore, ADEC can naquire applicants to use AERMOD instead
of ISCST3. However, ISCST3 will no longer be afprred GAQM model after
November 9, 2006. Therefore, continued use of BC&ter this date would need case-
by-case approval from EPA Region 10. ADEC questiwhether EPA Region 10 would
be willing to issue this approval. If they do, tentinued use of ISCST3 would be
subject to public comment due to its non-GAQM dfasstion under federal rule.

Because ISCST3 has been the most widely used tegutdispersion model, most of the
tips for running ISCST3 are incorporated in them@ocument as general guidance.

An often overlooked aspect of ISCST3 is its inépilo calculate pollutant concentrations
within the cavity zone (see Section 6.0). Everdaptors are placed within the cavity
zone, ISCST3 will not calculate concentrationshase locations. You can easily verify
whether this situation exists by reviewing the 1IS@%utput file. Embedded in the
output file, after the receptor grid listing, bufbre the list of meteorological days to be
processed, ISCST3 lists the following warning mgedallowed by a list of sources and
receptors where concentrations could not be cabuias shown below.

* SOURCE-RECEPTOR COMBINATIONS FOR WHICH CALCULATIO NS MAY NOT BE PERFORMED *
LESS THAN 1.0 METER OR 3*ZLB IN DISTANCE, OR WITHIN OPEN PIT SOURCE

SOURCE - - RECEPTOR LOCATION - - DI STANCE
ID XR (METERS) YR ( METERS) ( METERS)
RIG3991 2.0 61.0 69.20
RIG3991 12.0 58.0 72.63
RIG3991 24.0 50.0 73.52

Oregon DEQ has developed a screening meteoroladgtalset for use with ISCSTS3 for
multiple source situations without hourly obsergasi of representative meteorology.
The data set consists of the 54 potential comlnatof wind speed and stability class
scenarios that are used in the SCREEN3 model,sarpeated for every user defined
increment of wind direction. Using this screenimgteorology, the user can obtain
maximum 1-hour pollutant concentrations.

ADEC allows applicants to use ISCST3 with screemrgjeorology in cases where the
emission units are essentially clustered and hiawges stack characteristics. However,
ADEC may require a more refined approach for situmstwhere the distance between
emission units exceeds the distance between arsiemisnit and the nearest receptor. A
similar concept lies behind the 100 meter thresfalanerging sources in EPA’s
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Screening Procedures for Estimating the Air Qudhiypact from Stationary Sourc@dS
EPA, October 1982, EPA-454/R-92-019).

Consider the following example shown in the fighedow. Two receptors: R1 and R2
are located due north of two emission units: S1%Ad R1 and R2 are located a distance
X north of S1 and S2 respectively. The sourcescamaged 5X apart, on the east-west
plane. The wind is blowing from the south to tleeth. Under this configuration, R1 is
impacted by S1, but not S2. Similarly R2 is imeadby S2 but not S1.

Assume ISCST3 is predicting the maximum 1-houg 8@hcentration at R1 under this
configuration. The modeler desires to quantify2dehour SQ concentration. Therefore,
he or she applies the SCREENS conversion factfrgfmultiplied by the 1-hour
maximum SQ concentration to obtain the maximum predicted 84rt5Q
concentration. This effectively assumes that Ringacted by S1 40-percent of the 24-
hour period. It also assumes that during the rem@i60-percent of the period, it is not
impacted by S2. Consequently, the maximum predli2éehour S@concentration may
be underestimated using this approach, since S8 beumpacting R1 during part of the
remaining 60-percent.

R1 R2

--- + +
I
I
X |

| S1 S2
---- ° °
e B X e |
windT

To address this concern, ISCST3 should be rangicn emission unit, or emission unit
cluster (with similar stack characteristics). Mlzie may then take the conservative
approach of adding the highest impact from eachnegardless of location and
meteorological condition. Modelers may also tals®mewhat more refined approach of
adding the highest impact (regardless of meteorcdbgondition) on a receptor-by-
receptor basis. Using the later approach, modeletdd use the largest sum as the
maximum 1-hour concentration. Once the maximunodrltoncentration is combined,
modelers could then use the standard conversidorfaio estimate the maximum
impacts during other averaging periods. In alesaggarding the use of screening
meteorological data, modelers must use the highiigh (h1h), rather than the high
second-high (h2h) modeled concentration, for dertnatisg compliance with the air
guality standards and increments.

ISCST3 is further discussed on pages: 7-9, 203285, 37, 41-46, 48, 49, 51, 53, 54,
56, 59, 63.
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AERMOD

EPA promulgated the AERMOD Modeling System (whicblides AERMOD,
AERMAP and AERMET) as a preferred GAQM model on Biober 9, 2005. The
effective date of EPA’s promulgation is Decembe2@®)5. The AERMOD Modeling
System is a replacement to ISCST3 and the ISC-madtgpcal processors, MPRM and
PCRAMMET. However, EPA is allowing a one-year siion from ISCST3 to
AERMOD. The transition period ends November 9,200

As of the date of this manual, ADEC has not yetpdeld EPA’'s November 9, 2005
GAQM revision. Therefore, AERMOD is still consigeras a hon-guideline model
under State of Alaska regulation. For this reag®EC can notequire applicants to
use AERMOD (instead of ISCST3). However, applisandyuse AERMOD on their
own volition. If so, staff will need to obtain peission from the Division Director to use
this “non-guideline” model per 18 AAC 50.215(c)(8)Use a previous request
memorandum (e.g., Pioneer Oooguruk) as a temphdE=C will also need to request
public comment regarding the use of a “non-guidglimodel (as seen by State
regulation). Once ADEC adopts by reference theaxdser 9, 2005 GAQM revision,
then applicants can use AERMOD without obtainingrpssion from the Division
Director and without our requesting specific pulgiiemment regarding the selected
model. ADEC will also be able tequirethe use of AERMOD for new projects.

EPA has posted additional guidance regarding theMEeD Modeling System on their
SCRAM web-site. This additional guidance is cutiseantitied, “AERMOD
Implementation Guide” (September 27, 2005).

AERMAP

Section 2.2.4 of the AERMAP user’s manual (pagg grésents a nice discussion of
horizontal datum (NAD27 vs. NAD83). The most recestease of AERMAP allows for
coordinate conversion between NAD27 and NADS83. rtemn conversion files must be
loaded in the same file directory as the executedtsion of AERMAP. These files are
identified by their file name extensions (*.las ards). AERMAP will not run without
these files, even if no coordinate transfer is estied.

Currently, AERMAP can only run on files with lesgah or equal to 2500 receptors. If a
larger receptor grid is used, the grid must bedgigliinto smaller sections and run for
each subset, then re-assembled.

AERMAP was originally designed to read only 7.5 atanor 1 degree DEM data files.
Because Alaska is covered by 15 minute DEM dats pitesents a problem. EPA has is
issued interim solution regarding this issue omrtSE€ERAM web-site.

AERMAP is discussed further on pages 54, 56, and 58

*3The Commissioner delegated his authority to appran-Guideline models to Tom Chapple (Director,
Air Quality Division) on February 23, 2006.
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AERMET

AERMET requires hourly cloud cover or measuremehtolar radiation and delta
temperature (SRDT) data to calculate hourly tunbcgeparameters. It will not work with
hourly measurements of sigma theta, as does PCRAMMiEcalculate Pasquill-Gifford
stability categories.

There are 3 stages of processing the data. Stpgee8ssing allows the user to specify
boundary layer parameters (surface roughness IeBgtken ratio, and surface albedo)
as a function of directional sector and time ofrye®@ERMOD tends to be very sensitive
to the surface roughness length. It tends to aatdny sensitive to the albedo and Bowen
ratio. Often these parameters are specified asdifun of land use classification.
Consequently, make certain that the boundary lpgexmeters are correct.

v'  The selected surface parameters should reflecicthéitions within a 3 km radius
of the meteorological tower.

v'  The FAA web-site lfttp://www.alaska.faa.gov/fai/airports.htprovides
aerial pictures of airports, which can be helpfulen trying to determine the
local surface conditions.

v'  Select the surface parameters by month — do nahesgefault seasons.
(Alaskan winters run much longer than the Decentireiugh February
assumption used in AERMET.)

v'  See Section 4.7.7 of the AERMET User’s Guide falitiohal guidance.
* “Winter conditions apply to snow-covered surfaced aubfreezing
temperatures”

v'  Use the National Climatic Data Center (NCDC) LoCimatic Data (LCD)
summaries to help determine the actual seasonbda@rea of interest.
» The temperature and snowfall summaries providécalries A-1 and
A-2 may also helpful.
* However, also look at the mean and max temperataretefining
“‘winter.”

v" Local knowledge should also be used in regardshienwegetation starts
emerging (i.e., start of spring) and when the vaiim looses their leaves
(i.e., autumn).

AERMET requires time zone information for the sadaneteorological station, the
upper air meteorological station, and the applisastationary source. However,
AERMET uses a different reference point in regdodthe stationary source information
than it does for the meteorological data. AERME€silocal standard time as the
reference point for processing the meteorologieshd However, it uses Greenwich
Mean Time (GMT) as the reference point for the fmzaof the applicant’s source. This
inconsistency in reference points can lead to smdgren running AERMET, and
therefore, should be closely checked by the reuiewe
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Surface data is generally recorded in local stahtdare, which means the conversion
factor between recorded time and local time willalyy be zero. Upper air data is
generally recorded in GMT. Therefore, AERMET netxlknow the number of hours
required to convert the time of each data recogl,(&MT) to local standard time.

In regards to the applicant’s source, AERMET waatknow the relation between the
applicant’s time zone and GMT. Therefore, the nherdaust enter the number of hours
required to convert from local time to GMT. In nhoases, this value will be the same
value as used for the upper air statittnwill never be zero (as may be used for
processing the surface data), when modeling sodomeged in Alaska.

AERMET is further discussed on pages 20, and 61-63.
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As Reported by the National Climatic Data Center through 2004. Formatted by ADEC on 2/14/06
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DATA THROUGH 2004 YRS | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC | ANN
ANCHORAGE, AK 40 31 27 29 20 3 0 0 * 3 20 28 30| 191
ANNETTE, AK 44 17 13 12 4 * 0 0 0 0 2 10 14 71
BARROW, AK 84 31 28 31 30 31 24 | 14 15 25 31 30 31| 321
BARTER IS.,AK 41 31 28 31 30 31 23 9 11 25 31 30 31| 310
BETHEL, AK 46 30 28 31 27 16 1 * * 6 26 28 30 | 223
BETTLES,AK 52 31 28 31 29 14 * * 2 15 30 30 31| 240
BIG DELTA,AK 59 31 28 30 26 8 * * 1 10 28 30 31| 222
COLD BAY,AK 61 24 23 25 21 8 * 0 0 * 9 19 24 | 154
FAIRBANKS, AK 41 31 28 31 27 6 0 0 0 9 29 30 31| 223
GULKANA,AK 56 31 28 31 29 15 1 * 3 14 27 30 31| 239
HOMER, AK 63 28 25 27 22 9 * 0 * 4 18 25 28 | 184
JUNEAU, AK 60 25 22 23 14 3 * 0 * 1 8 18 23| 137
KING SALMON, AK 41 28 25 27 24 11 * 0 * 6 21 25 28 | 196
KODIAK, AK 42 22 20 21 13 3 * 0 0 1 12 19 23| 134
KOTZEBUE, AK 61 31 28 31 30 25 6 * * 8 28 30 31| 247
MCGRATH, AK 62 31 28 31 28 11 * 0 1 11 28 30 31| 229
NOME, AK 38 31 28 31 29 19 3 * 1 10 25 29 31| 237
ST. PAUL ISLAND, AK 87 26 26 29 27 18 3 * * 2 11 19 25| 186
TALKEETNA, AK 64 31 28 31 28 13 * 0 1 8 25 29 31| 222
UNALAKLEET, AK 30 31 28 31 29 18 2 * 1 8 27 30 31| 236
VALDEZ, AK 32 30 27 29 16 1 * 0 * 1 12 26 30| 172
YAKUTAT, AK 40 25 23 24 20 8 * 0 * 5 11 22 25| 163
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Table A-2: Snowfall (Including Snow Pellets and ®&let) — Average Total in Inches

DATA THROUGH 2004 YRS | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC | ANN

ANCHORAGE, AK 61 | 10.3 | 11.5 98| 4.3 0.5 0 0 T| 04 75| 11.2 | 15.7 71.2
ANNETTE, AK 57118 |10.8 85| 23 0.1 T 0 0 0] 02 3.6 | 10.6 47.9
BARROW, AK 84| 24| 2.2 19| 22 19| 06| 05 07| 3.7 7.5 3.8 2.6 30
BARTER IS.,AK 40| 46| 25 25| 23 29| 16| 05 16| 57 9.5 5.1 3.3 42.1
BETHEL, AK 46| 69| 6.3 8| 57 21| 01 T 0| 05| 42 9.8 | 10.2 53.8
BETTLES,AK 53 |12.3 | 10.7 10| 6.6 13 T T 01| 25| 122 | 137 15 84.4
BIG DELTA,AK 50| 57| 54 45| 2.8 0.7 T 0 T| 16 9.5 8.6 6 44.8
COLD BAY,AK 541122 |118| 111 | 6.1 1.7 T T T T| 32 8| 115 65.6
FAIRBANKS, AK 53104 | 8.6 6| 31 0.9 T T T| 16 11| 134 | 12.7 67.7
GULKANA,AK 56| 75| 74 54| 26 0.6 0 T 01| 11 8.3 8.9 | 10.3 52.2
HOMER, AK 54 | 10.3 12 94| 31 0.4 T 0 0 T 2.4 7.2 13 57.8
JUNEAU, AK 60 | 255|186 | 148 | 3.3 T T 0 0 T 1] 118 215 96.5
KING SALMON, AK 55| 86| 6.7 6.7 44 1 T 0 T T| 31 6.3 9.3 46.1
KODIAK, AK 42 1156|172 | 133 | 7.6 0.7 T 0 T T 2.1 6.9 | 14.8 78.2
KOTZEBUE, AK 61 7 6 54| 54 16| 0.1 T 0| 1.2 6.4 9.2 8.5 50.8
MCGRATH, AK 61|147|125]| 11.3| 6.8 0.9 T T T| 12| 101]| 16.9| 185 92.9
NOME, AK 58 | 10.7| 8.2 741 71 23| 0.1 0 0| 05| 48] 11.3| 10.6 63
ST. PAUL ISLAND, AK 79 1123|101 91| 57 21| 01 0 0| 01 2.6 6.7 9.9 58.7
TALKEETNA, AK 671194189 | 177 8 0.8 T 0 T| 02]105] 179 22 | 1154
UNALAKLEET, AK 25| 51| 55 56| 3.6 1 0 0 T| 0.8 3.9 7.1 5.4 38
VALDEZ, AK 33 | 65.8 | 59.4 52 | 22.7 1.9 0 0 0| 05| 116 | 403 73 | 327.2
YAKUTAT, AK 56 | 36.8 37| 359|159 15 T 0 T T|] 54| 222|379 | 192.6
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OFFSHORE AND COASTAL DISPERSION MODEL (OCD)

The Offshore and Coastal Dispersion (OCD Versiom&jlel was developed to simulate
the effects of offshore emissions from point, adine sources on the air quality of
coastal regions. The model includes special algmstthat account for overwater plume
transport and dispersion, as well as changesdkatplace as the plume crosses the
shoreline. Furthermore, the OCD model also indudeatments of plume dispersion
over complex terrain and platform downwash. OCDest applied during generally ice-
free conditions as the model takes into accountithgue dispersion conditions
associated with overwater boundary layers. If nobshe water area is covered in ice,
ISCST3/AERMOD is better suited to these conditiassce has similar boundary layer
conditions to that of land. The model can simuiatpacts from point, area, and line
sources. The following steps outline the apprdaateviewing the OCD input/output
files.

SHORELINE GEOMETRY AND RECEPTORS

OCD requires the specification of shoreline geoyer land-sea interface. The
information is used to determine the change in glulispersion as the plume crosses the
internal boundary layer generated at the shorelirtee traditional approach to preparing
the shoreline data required the user to overlaydaam the area of interest, and then
provide digitized information on the distributiohland versus water. Manual
preparation of such information is obviously a labos task, and prone to user errors.
Furthermore, the results are not easily reprodacidCD Version 5 has associated with
it a MAKEGEO program that can be used to genetadand-sea interface throughout
Alaska. All that is needed is to enter the twdudaes and the two longitudes that define
the modeling domain. The modeling domain shouldibed such that all possible plume
trajectories are within the domain. The resolutéthe modeling domain should
replicate the shoreline geometry but need not dipre every “nook and cranny”.

Receptors should be placed within the modeling domad be of sufficient resolution in
order to find the maximum impact(s) form shorelinmigation. Often, resolutions of

100 meters or greater (i.e. 50 meter) is sufficiddiscreet, polar, and Cartesian receptors
can be used in OCD. Often, Cartesian receptddsliM coordinates are the most easily
used as modeled impacts can be reviewed on a @ploigal map.

OCD Version 5 has the ability to view the shorelygmetry maps, source locations,
and the receptor fields. This should be useduiewethe modeling input files.

OVERWATER METEOROLOGICAL DATA

The OCD model requires the user to provide ovemyatteorological data, where the
overwater mixing height, the overwater humiditylgtere humidity, web bulb
temperature, or dew point temperature), the ovemait temperature, and the water
surface temperature (or air minus water temperpataust be available. No defaults are
assumed for these four variables in the OCD model.

Missing overwater data must be filled in. Missdwga of six hours or less can be
replaced with the last good hour. Missing datar @éehours but less than two days can
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be replaced by the previous good day’s data fra@s#me (missing) time period. For
longer days, missing data should be filled in wfité following:

Parameter Default

relative humidity 80 %

air temperature overland air temperature
air minus water temperature 0C

mixing height 500 m

The default values used above should only be u$esh\all sources of overwater data
have been exhausted.

MODEL OPTIONS

The OCD Version 5 modeling options for plume dispar are similar to those of
ISCST3/AERMOD. The model can calculate impactsnffmint, area, and line sources.
These options should be checked for consisten&yD ®ersion 5 also has the ability to
model downwash and non-vertical stacks. Howewerdownwash algorithm is fairly
simple in that it is based on a single buildingghe¢iand width (per emission unit). OCD
Version 5 will not accept data from BPIP. Someligppts have used the platform
diagonal as the building width. However, ADEC lesned through conversations with
Dirk Herkhof of theMineral Management Servig¢éhe agency that developed OCD) that
OCD estimates lower concentrations with wider bogdvidths. Therefore, Mr. Herkhof
recommendedgainstthe use of the platform diagonal as the buildindtv Mr.

Herkhof instead recommended that the building Heagl width should be based on the
nearest solid structure on the platform. The appli can obtain the appropriate
downwash parameters from a plot plan (or similag should provide the plot plan with
the application.

The relative height of an offshore platform vangth the tide. Therefore, the point of
measurement must be discussed with the applidade fluctuations within Cook Inlet
are on the order of 30-feet. They are on the aofi8rfeet in the Beaufort Sea. Platform
and receptor elevations should be measured froom!8ea Level (MSL) for purposes of
modeling. However, the traditional reference pdamtnautical charts and marine
surveys is the Mean Lower Low Water (MLLW) levd@lherefore, elevations based on
MLLW need to be converted to MSL when modeling folahs located in Cook Inlet.
When modeling platforms located in the Beaufort, $eause of MLLW measurements
is adequate. In Cook Inlet, the difference betwdeéhW and MSL is 3.42 meters.

OCD is discussed further on pages: 3, 8, 36, and 46
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CALPUFF

Because of its higher level of sophistication, CAIFF inherently has more model
options to be employed. Two post-processing to@saso need to obtain time-averaged
calculations of deposition and visibility: POSTUTéind CALPOST, but only CALPOST
is needed to obtain time-averaged pollutant comagohs. A helpful document is
included which describes the steps and optiong todnrporated to run CALPUFF and
its associated post-processors in a screening mode.

CALPUFF is discussed further on pages: 7, 9, 44%3and 54.

Appendix A-3 October 13, 2006



ADEC Modeling Review Procedures Manual

Appendix A-4 October 13, 2006



ADEC Modeling Review Procedures Manual

Appendix B

Examples of ADEC Correspondence
Modeling Protocols
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Letters to applicants notifying them of acceptancef modeling protocols

March 12, 2002 letter from Alan Schuler to Al Tvoh, Subject: Modeling
Protocol for Eielson Air Force Base

April 18, 2002 letter from Alan Schuler to Jim Rfer, Subject: Modeling
Protocol for Assessing H2S Drift at Prudhoe Bay

August 2, 2002 letter from Jim Baumgartner to Ja@eShamberlain, Subject:
Modeling Protocol for the Eareckson Air Station NUON Project.

November 27, 2001 Email from Alan Schuler to PetkeRe: BP LTM project
Modeling Protocol.

July 31, 2002 Email from Alan Schuler to Don Cangbeet al. Re: ADEC
Comments on GVEA'’s North Pole Protocol.
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Appendix C

Examples of ADEC Correspondence
Deficiency Notices
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Letters to applicants notifying them of deficiencis in the modeling analysis

1. Letter to Steve Stringham, Eielson Air Force Basbjéct: Incomplete
Application. Application tracking number X-141. eiSson Auxiliary Heat
Auxiliary Power, and Increased Fuel Storage-Capauibject.

2. Letter to Terry Shaff, President, UniSea, Inc. 8abjincomplete Application for
UniSea’s Dutch Harbor Seafood Processing Fac#ipplication tracking number
X-172.

3. Completeness issues — Permit Application EareckéoStation PSD Permit
Application March 20, 2003.
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Appendix D

Example Modeling Review
Memorandums
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Appendix E

[Reserved]
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Appendix F

ADEC Policy and Procedure Documents
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ADEC Policy and Procedure Documents

1. Policy and Procedure 04.02.104 “Construction PasEmissions at Oil Fields”
2.
3. February 14, 2003 Follow-up Letter Regarding trecpdures for Construction and

Policy and Procedure 04.02.105 “Intermittently U&elfield Support Equipment”

Intermittently Used OQilfield Support Equipment
Policy and Procedure 04.02.108 “Ambient Air Qualggues at Worker Housing”
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State of Alaska POLICY AND PAGE
Department of Environmental Conservation |"ROEPURE NUMBER
. 04.02.104 1of 2
Policy and Procedure
EFFECTIVE DATE
Policy October 8, 2004

SUBJECT SUPERSEDES
Construction Phase Air Emissions at Oil Fields All Previous Editions
SECTION CHAPTER APPROVED BY
Air Quality Division Permit Processing
PURPOSE

Clarify policy direction for air quality managemefot north slope oil field related emissions thetar
during project construction phase.

The guidance is presented as an overall policyctiine followed by specific questions and direction
clarify the issues and policy decision.

In 2003 and 2004, the department will be underakignificant reforms for the new source reviewgpeonm
to more closely mimic the federal new source reviegulations. This policy guidance is designed to
implement that approach.

The department will rely more upon in-field inspens, observation and compliance verification aass|
upon pre-permit technical reviews, where thoseengsiare not clearly mandated by federal law orsraled
where practices employed by EPA and other states ¢penerally not gone to the level of detail thidska
has done in recent years.

POLICY
Action: Under the existing state regulation, 24 monthkésnhaximum allowed duration for

construction phase and the associated constryaiase emissions.

Air permits staff should recognize that certain\aties that do not trigger the onset
of construction phase. Such an example would beearoad construction that
would support further facility construction. Theeimbad does not itself trigger an air
permitting requirement nor is it part of the permatnfacility, therefore it would not
be considered the onset of the construction phase.

Air permits staff should also advise and consuthwvaipplicants about early
transition to high-line power for tasks like devateent phase drilling - this can be
another way to enable the companies to work wittén24-month construction

window.
Applicability: Do construction phase sources need to be in tmaifde

Action: The department can provide for air quality manageroéconstruction phase
sources without having the sources listed in thienjie

In such cases, the applicant must provide to DE&d&guate listing of sources and
their projected operations and associated emissgiomisto permit issuance in order
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for a) DEC to concur with any modeling requiredider to assure demonstrated
compliance with NAAQS, b) enable an on-site DE€§pictor to assess likely
compliance with ambient standards via comparisdh agtual operating sources to
modeling analyses and c) enable the company andtb&Gequately correlate
emissions from operating sources during constrogittase with any concurrent
ambient monitoring that is ongoing at the

time of construction. It is appropriate to requhie permittee to make updates to the
listing for any significant changes for construntighase related operations and to
require periodic reports of actual constructiongghsources. Any such reporting
regarding insignificant sized sources and souress than 400 hp equivalent should
be lumped in some fashion to avoid individual wejiorting.

Applicability: What modeling demonstration is necessary for caostm phase sources?

Action: At the discretion of the supervisor for construatmermitting, it is appropriate to
require a modeling demonstration for constructibage emissions.

The purpose of the modeling would be to assure Gange with NAAQS, not
increment standards. The modeling request shouttebigned to examine the
potential worst case phase for construction emissinot all construction phase
operations. Furthermore, it is recognized thatemily existing ambient air quality
models were not designed to handle point sourahdiges from small close to the
ground emission sources such as those commonttoreaving, small electrical and
heat plants. Therefore the construction phase hmgds not to incorporate
emissions sources smaller that a 400 hp recipragamgine or the electrical or heat
equivalent size.

Applicability: What additional air emission mitigation is appiap# for construction phase?

Action: The department will rely less on modeling resuftd andertake a stronger field
presence, and assume that cleaner diesel fudbevillked by operators — the prime
fuel emission source during construction phase.

The potential impact from construction phase oj@natare to be based upon fuel
sulfur content of <1000 ppm and a phased redudidunel sulfur associated with
new federal rules proposed that will require 506pp 2007 and 15 ppm in 2010.
Department inspectors may require spot reportirfg@fsulfur content and may
take on-site fuel samples for analyses. Althoingh<t1000 ppm S content will not
be a permit limit per say. If fuel S specificatisignificantly exceed this content,
then the department may require a modeling denetimtror take enforcement
action if the evidence supports that ambient adliguviolations may have occurred
with using such fuel.

Independently, the department may exercise itgatist to undertake it's own
ambient monitoring adjacent to a construction plogmation.

AUTHORITY

IMPLEMENTATION RESPONSIBILITY
The Division Director and Air Permits Program Maeag
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State of Alaska POLICY AND PAGE
Department of Environmental Conservation |"ROEPURE NUMBER
. 04.02.105 1of 3
Policy and Procedure
EFFECTIVE DATE
Policy October 8, 2004

SUBJECT SUPERSEDES
Intermittantly Used Qilfield Support Equipment All Previous Editions
SECTION CHAPTER APPROVED BY
Air Quality Division Permit Processing
PURPOSE

Clarify policy direction for air quality managemehot north slope oil field related emissions that
occur from intermittently used small emissions sear

These sources are used for two primary categofie®ik: oil well servicing and maintenance, and
general oilfield maintenance for pipelines, roandd ather existing infrastructure. Generally the
emission sources include diesel powered internalbestion engines for mechanical and electrical
power (stand alone and incorporated into drilligg), portable heaters, vehicle engines, and small
electrical generators for light plants.

Well service tasks can be logically broken intefsubsets that generally reflect differences in the
size and extent of associate air emission soufdesse are coiled tubing drilling units, well frac
units, well slickline units, well hot oil units ameell wireline units.

The guidance is presented as an overall policytime followed by specific questions and
direction to clarify the issues and policy decision

Background: In 2003 and 2004, the department will be undengkignificant reforms for
the new source review program to more closely miimécfederal new source
review regulations. This policy guidance is desiyrte implement that
approach.

The department will rely more upon in-field inspens, observation and
compliance verification and less upon pre-pernahtecal reviews, where
those reviews are not clearly mandated by fedavaldr rules and where
practices employed by EPA and other states havergiynnot gone to the
level of detail that Alaska has done in recent gear

PURPOSE
Applicability: Do air quality increments or NAAQS standards gdpt these operations?
Action: The department is obligate to make reasonable mptiiassure that

emissions from these sources will not results atagions of National
Ambient Air Quality Standards.
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Applicability:

Applicability:

Action:

In recognition of their portable nature, their eduent intermittent use at any
given location and how EPA and other states masage emission sources
the department finds that these emissions areupec to the more
restrictive increment standards.

Should these activities be managed via a Perih&®@, what type of permit
and who is the permittee?

The department finds that these are minor souricas emissions, especially
those used during wireline, hot oil and slicklinadtions as well as those
used for general oil field infrastructure support.

Air permits staff are directed to require that ailfey operator list these
emissions sources in the permit application. Howeawe use restrictions will
be placed on the equipment via the permit unlessspecifically required
modeling analyses provides a reasoned basis to@ats a violation of a
NAAQS or 2) field measurements of fuel sulfur canif@ambient
measurements or staff observations provide conmgedlvidence of a likely
violation of a NAAQS.

A permit condition may require a periodic post-aityi reporting of
these emission sources and associate fuel useefalepartment to
reasonably track these emission generating aetviti

Department staff may require pre-permit modelingcil tubing drilling
units and well frac units to assess compliance waitiient air quality
standards. If requested such modeling should bguade if performed for a
generic unit of each type for typical location e tparticular oil field.

Notes: The department considered the situationthiese well service tasks
are generally performed by contractors rather tharcompany operating the
field.

The department reviewed ambient air quality measargs performed at
PBU Well Pad A and an associated use record faaplerand intermittent
sources that operated on that pad. A multi-yeasrcewas provided for
ambient NOX. The results demonstrate that theseces to no degrade air
guality to a measurable extent. In 2003, BP coneahito install an ambient
SO2 instrument at the same location to track sleomt ambient conditions
associated with intermittent source activity orstbil field production pad.

What ambient Air Quality Modeling is appropriate fhese smaller sources?
After considerable review of the issue and reseafgractices among EPA

and other states, the department concludes thatirexambient air quality
models were not designed to handle point sourahdiges that are small
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Applicability:

Action:

AUTHORITY

close to the ground emission sources such as ttmesmon to earth moving,
small electrical and heat plants, and well serejgerations.

However, Coil tubing drilling units and frac unitermally incorporates
larger reciprocating engines. These sources caedsenably modeled with
existing dispersion models and do have the potdotiaiolating ambient air
guality standards. As indicated above, modelinthe$e sources can be
required by the discretion of the supervisor of¢hastruction permitting
group. However, as noted in guidance on constmgifase sources, the
modeling sources are to be limited to sourcesatr@?00 hp or greater in
size equivalent.

The department may request ambient modeling opiadl/source set
associated with each of these types of well sewies in order to verify that
ambient air quality standards will be maintainedisTmodeling would be
expected to use an ambient boundary representymcal well pad.

Is there a more effective way to manage air imp#ota these intermittent
well service and field support activities?

The department will rely less on modeling resuitd andertake a stronger
field presence, and assume that cleaner dieseiilldle used by operators —
the prime fuel emission source during construcgibase.

The potential impact from intermittent oil fieldgaort operations are to be
based upon fuel sulfur content of <1000 ppm anbased reduction of fuel
sulfur associated with new federal rules propoketiwill require 500 ppm

in 2007 and 15 ppm in 2010. Department inspect@g mequire spot
reporting of fuel sulfur content and may take ae-fiiel samples for
analyses. Although the <1000 ppm S content willoea permit limit per
say, if fuel S specification significantly exceddstcontent, then the
department may require a modeling demonstratidaka enforcement action
if the evidence supports that ambient air qualibfations may have occurred
with using such fuel.

Independently, the department may exercise itgetisn to undertake it's
own ambient monitoring adjacent to these field suppperations.

IMPLEMENTATION RESPONSIBILITY

The Division Director.
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555 Cordova Street

Anchorage, AK 99501-2617
PHONE: (907) 269-7634
FAX: (907) 269-3098

DIVISION OF AIR AND WATER QUALITY hitp://www.state.ak.us/de
DIRECTOR'’S OFFICE

February 14, 2003

Larry D. Harms, Regulatory Manager
Point Thompson Unit Gas Cycling Project
ExxonMobil Production Company

P.O. Box 196601

Anchorage, AK 99519-6601

Dear Mr. Harms:

Re:  Point Thomson unit Gas Cycling Project Air ssu-Follow up on Guidance No.
AWQ 03-017 and No. AWQ 03-017

In response to your letter of January 24, 2003staff met with Exxon Mobil Production Company
(EMPC) representatives Alison Cooke, Peter Hardag, Chris Armstrong on January 29, 2003.
We discussed the air quality permit issues reggrdonstruction activities and oilfield support
equipment for the Point Thomson Gas Cycling Develept Project.

Regarding Policy AWQ 03-016 and 03-017, the Depantinconcurs that a heater or boiler of less
than 2.8 MMBtu/hour would be treated as equivalerstn engine of less than 400 brake-
horsepower, based on AP-42 Table 3.3-1, Footnote a.

EMPC is also requesting confirmation that the fwiltg equipment types fall within the
“intermittently used oil field support equipmentfogip subject to Guidance No. AWQ 03-016:

Oil Field Support Equipment Types

» Slickline units, well wireline units, coil tube usj frac units, hot oil units, and associated
equipment related to well servicing.

* Welding, brazing, cutting, and soldering equipment

* Snow blowers/snow melters

* Light plants

* Hydraulic lifts

* Cranes

* Portable heaters

» Portable Generators

* Well servicing

* Road, pad, and camp maintenance (grading, regama) construction projects, etc.,)

e Snow removal

* Dock Maintenance

* Pipeline maintenance

» Well tie ins and piping connects/disconnects relatewell servicing.
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The Department concurs with the application ofghilance for the listed equipment provided the
sources are indeed used in intermittent service dinidance would not apply if you intend to
operate the equipment listed on a continuous angeent stand-by basis at a given location.

In addition, | want to reiterate that one the foatnohs of the guidance was the quality of the fuel.
At this time we are not aware of what grade orwsutbntent of diesel fuel will be used in the
construction phase or in the maintenance - welliserequipment at the Pt. Thomson project. The
guidance was developed on the assumption thatrtugrade diesel fuel is approx. 5-900 ppm
sulfur. This sulfur content would not necessitatgient monitoring or modeling for the
intermittent sources. If a clean grade fuel isclaisen, the department may, as part of the permit
decision, require construction phase or operatiphake ambient air quality monitoring.

If you have questions or concerns regarding thisreplease call Jim Baumgartner at
(907) 465-5108.

Sincerely,
Tom Chapple
Director
cc: Alison Cooke, BPXA, Anchorage, AK
Jeff Mach, ADEC Commissioner’s Office

Dick LeFevre, DNR Exxon Pt. Thomson Project Lead
John Kuterbach, ADEC/AWQ/Air Permits

H:\Pt Thomson follow-up on Guidance Documents.doc
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Department of Environmental Conservation |?ROEPURE NUMBER
. 04.02.108 1of 2
Policy and Procedure
EFFECTIVE DATE
Policy October 8, 2004

SUBJECT SUPERSEDES
Ambient Air Quality Issues at Worker Housing All Previous Editions
SECTION CHAPTER APPROVED BY
Air Quality Division Permit Processing
PURPOSE

Establish a procedure for air quality modeling adnker housing areas.

Many stationary sources in Alaska provide on-siteker housing. In these situations, the

Department must decide whether the housing areasldlibe treated as “ambient air” and
included

in a permit applicant’s ambient demonstration.

“Ambient air” is defined in Alaska and federal regtions as outside air to which the public has
access. Ambient air typically excludes that paortid the atmosphere within a source’s bound4ry.
However, areas within the property boundary that accessible to the public are treated as
ambient air. Typical examples include public roatlgers, parks and even other sources located
within the boundaries of a geographically largeuste. EPA has also clearly stated family
housing areas within military reservations are aentiair*®

POLICY

This policy applies to all Air Permit Program stafho review or conduct an ambient air quality
analysis associated with a permit action, a peravibidance action, a petition to revise Air Quality
Control Regulations, or 18 AAC 50.201.

Action: Staff shall treat all worker housing areas (indlugl areas provided for
families and off-duty activities) as ambient akcept when the following
conditions are met.

1. The worker housing area is located within a seaureemote site,
such as military bases with no family housing yrmtsshore
platforms, etc;

2. The worker housing area is for official businesskeo use only; and

*4 The Alaska Legislature has given the Departme@mfironmental Conservation responsibility for mging and
protecting ambient air. The Legislature has gitrenDepartment of Labor responsibility for workafety, which
includes the non-ambient air within a source’s loary.

5 EPA Modeling Clearinghouse Information Storage Retrieval System (McHisrs), “R-II Military Resetti@n
Power Plant — April 83,” April 13, 1983.
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3. the operator has a written policy stating that ib@\sorkers are on 24
hour call.

If the owner/operator allows for family or casudits, then staff shall treat
worker housing areas as ambient air, even if warkee on 24-hour call.
Likewise, staff shall treat all worker housing ard¢laat have uncontrolled
access as ambient air, even if the workers aredemo@r call. Staff shall
treat worker housing areas at sources with noewi®4-hour call policy as
ambient air.

Staff shall use and require the following approforhmodeling worker
housing areas.

» Place receptors in the general area surroundingaiieer housing
buildings (including mess halls, recreational cesjtschools, etc) and
all out-door support areas.

» Use areceptor density that is commensurate wilagproach used to
determine the receptor density at locations beybadource’s
boundary.

» Do notuse flagpole receptors to model impacts at buglslianless
the building has a balcony or a flat-roof thatésessible by the
public or off-duty workef*®

Staff maynot use flagpole receptors to model impacts at opadevis and
building air intaked” When flagpole receptors are used, the modeled
impacts are subject to ambient air quality stansladt not increment$.

AUTHORITY
See the footnotes.

IMPLEMENTATION RESPONSIBILITY
Program Manager and Section Manager.

“8 The approach regarding flagpole receptors difiens past Department practice. However, the appris
consistent with the EPA guidance listed in footsoteand 5.

*" EPA does not consider air at open windows anihtikes as ambient air, as stated in an April 8821letter from
John Seitz (Director, OAQPS) to Daniel Gutman.

“8 EPA Memorandum, “Applicability of PSD IncrementsBuilding Rooftops,” Joseph Cannon (Air and Radiat
Assistant Administrator) to Charles Jeter (EPA RadV Administrator), June 11, 1984.
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Appendix G

Air Quality Modeling Checklist
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Appendix H

EPA’s Guideline on Air Quality Models
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