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Section 1: Introduction

1.1 PURPOSE OF THISGUIDANCE

This guidance describes how to complete quantitative hot-spot analyses for certain
highway and transit projects in PM,s and PM1o (PM) nonattainment and maintenance
areas. This guidance describes transportation conformity requirements for hot-spot
analyses, and provides technical guidance on estimating project emissions with the
Environmental Protection Agency’s (EPA’s) MOVES moddl, California s EMFAC
model, and other methods. It also outlines how to apply air quality models for PM hot-
spot analyses and includes additional references and examples. However, the guidance
does not change the specific transportation conformity rule requirements for quantitative
PM hot-spot analyses, such as what projects require these analyses. EPA has coordinated
with the Department of Transportation (DOT) during the devel opment of this guidance.

Transportation conformity is required under Clean Air Act (CAA) section 176(c) (42
U.S.C. 7506(c)) to ensure that federally supported highway and transit project activities
are consistent with (conform to) the purpose of a state air quality implementation plan
(SIP). Conformity to the purpose of the SIP means that transportation activities will not
cause or contribute to new air quality violations, worsen existing violations, or delay
timely attainment of the relevant national ambient air quality standards (NAAQS) or
required interim milestones. EPA’ s transportation conformity rule (40 CFR 51.390 and
Part 93) establishes the criteria and procedures for determining whether transportation
activities conform to the SIP. Conformity applies to transportation activitiesin
nonattainment and maintenance areas for transportation-related pollutants, including
PM2sand PMyo. This guidance is consistent with existing regulations and guidance for
the PM NAAQS, SIP development, and other regulatory programs as applicable. This
guidance does not address carbon monoxide (CO) hot-spot requirements or modeling
procedures.’

1.2 TIMING OF QUANTITATIVE PM HOT-SPOT ANALYSES

On March 10, 2006, EPA published afinal rule establishing transportation conformity
requirements for analyzing the local PM air quality impacts of transportation projects (71
FR 12468). The conformity rule requires aqualitative PM hot-spot analysisto be
performed until EPA releases guidance on how to conduct quantitative PM hot-spot
analyses and announces in the Federal Register that such requirements are in effect (40
CFR 93.123(b)).? EPA also stated in the March 2006 final rule that quantitative PM hot-

! EPA hasissued a separate guidance document on how to use MOV ES for CO project-level analyses
(including CO hot-spot analyses for conformity purposes). This guidance is available online at:
Www.epa.gov/otag/stateresources/transconf/policy.htm.

2 For more information on qualitative PM hot-spot analyses, see “ Transportation Conformity Guidance for
Qualitative Hot-spot Analysesin PM, s and PM o Nonattainment and Maintenance Areas,” EPA420-B-06-
902 (March 2006); available online at: www.epa.gov/otag/stateresources/transconf/policy.htm. The
qualitative PM hot-spot requirements under 40 CFR 93.123(b)(2) will no longer apply in any PM, s and
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spot analyses would not be required until EPA released an appropriate motor vehicle
emissions model for these project-level analyses.®

Quantitative PM hot-spot analyses will be required after the end of the conformity grace
period for applying motor vehicle emissions models for such analyses. See the Federal
Reqister notice of availability for more information on EPA’s approval of MOVES (and
EMFAC in Cdifornia) for PM hot-spot analyses. The effective date of the Federa
Register notice constitutes the start of the two-year conformity grace period.* EPA has
issued policy guidance on when these models will be required for PM hot-spot analyses
and other purposes.”

1.3 DEFINITION OF A HOT-SPOT ANALYSIS

A hot-spot andysisis defined in 40 CFR 93.101 as an estimation of likely future
localized pollutant concentrations and a comparison of those concentrations to the
relevant NAAQS. A hot-spot analysis assesses the air quality impacts on a scale smaller
than an entire nonattainment or maintenance area, including, for example, congested
highways or transit terminals. Such an analysis of the area substantially affected by the
project demonstrates that CAA conformity requirements are met for the relevant NAAQS
in the “project area.” When a hot-spot analysisisrequired, it isincluded within a project-
level conformity determination.

1.4 PROJECTSREQUIRING A PM HOT-SPOT ANALYSIS

PM hot-spot analyses are required for projects of local air quality concern, which include
certain highway and transit projects that involve significant levels of diesel vehicletraffic
and any other project identified in the PM SIP asalocalized air quality concern. See
Section 2.2 of the guidance for further information on the specific types of projects where
aPM hot-spot analysisisrequired. A PM hot-spot analysisis not required for projects
that are not of local air quality concern. This guidance does not alter the types of projects
that require a PM hot-spot analysis.

Note that additional projects may need hot-spot analysesin PM 1o nonattainment and
maintenance areas with approved conformity SIPs that are based on the federal PM 14 hot-
spot requirements that existed before the March 2006 final rule.® EPA strongly

PM 14 nonattainment and maintenance areas once the grace period is over and quantitative requirements are
in effect. At that time, the 2006 EPA/FHWA qualitative PM hot-spot guidance will be superseded by
EPA’s quantitative PM hot-spot guidance.

% See EPA’s March 2006 final rule (71 FR 12498-12502).

* EPA posts all Federal Register notices for approving new emissions models on its website:
Www.epa.gov/otag/stateresources/transconf/policy.htm#models.

® “Policy Guidance on the Use of MOV ES2010 for State Implementation Plan Devel opment,
Transportation Conformity, and Other Purposes,” EPA-420-B-09-046 (December 2009); available online
at: www.epa.gov/otag/stateresources/transconf/policy.htm#model s.

® A “conformity SIP” includes a state' s specific criteria and procedures for certain aspects of the
transportation conformity process (40 CFR 51.390).
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encourages states to revise these types of approved conformity SIPs to take advantage of
the streamlining flexibilities provided by the current CAA.” See Appendix C for further
details on how these types of approved conformity SIPs can affect what projects are
required to have PM hot-spot ana yses.

15 OTHER PURPOSESFOR THISGUIDANCE

This guidance addresses how to complete a quantitative PM hot-spot analysis for
transportation conformity purposes. However, certain sections of thistechnical guidance
may also be applicable when completing anal yses of transportation projects for general
conformity determinations and for other purposes. For example, Sections 4 or 5 can be
used to estimate transportation project emissions using MOVES or EMFAC, and Sections
7 and 8 can be used to conduct PM air quality analyses of transportation projects.

1.6 ORGANIZATION OF THISGUIDANCE

The remainder of this guidance is organized as follows:

e Section 2 provides an overview of transportation conformity requirements for PM
hot-spot analyses.

e Section 3 describes the general process for conducting PM hot-spot analyses.

e Sections4 and 5 describe how to estimate vehicle emissions from a project using
the latest approved emissions model, either MOVES (for all states other than
Cdlifornia) or EMFAC (for California).

e Section 6 discusses how to estimate emissions from road dust, construction dust,
and additional sources, if necessary.

e Section 7 describes how to determine the appropriate air quality dispersion model
and select model inputs.

e Section 8 covers how to determine background concentrations, including nearby
source emissions in the project area.

e  Section 9 describes how to cal culate the appropriate design values and determine
whether or not the project conforms.

e Section 10 describes mitigation and control measures that could be considered, if
necessary.

The following appendices for this guidance may also help state and local agencies
conduct PM hot-spot analyses:
e Appendix A isaclearinghouse of information and resources externa to this
guidance that may be useful when completing PM hot-spot analyses.
o Appendix B gives examples of projects of local air quality concern.

’ For more information about conformity SIPs, see EPA’s “ Guidance for Developing Transportation
Conformity State Implementation Plans (SIPs),” EPA-420-B-09-001 (January 2009); available online at:
Www.epa.gov/otag/stateresources/transconf/policy/420009001. pdf .
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e Appendix C discusses what projects need a PM 1o hot-spot analysisif astate's
approved conformity SIP isbased on pre-2006 requirements.

e Appendix D demonstrates how to characterize links in an intersection when
running MOVES.

e Appendices E and F are abbreviated PM hot-spot anaysis examples using
MOVES and air quality models for a highway and transit project, respectively.

e Appendices G and H are examples on how to configure and run EMFAC for a
highway and transit project, respectively.

e Appendix | describes how to estimate locomotive emissions in the project area.

e Appendix Jincludes details on how to input data and run air quality models for
PM hot-spot analyses, aswell as prepare outputs for design value cal culations.

e Appendix K has examples of how to calculate design values and determine
transportation conformity.

Except where indicated, this guidance applies equally for the annual PM,5 NAAQS, the
24-hour PM s NAAQS, and the 24-hour PM 1o NAAQS. This guidance is written for
current and future PM», 5 and PM ;90 NAAQS. EPA will re-evaluate the applicability of
this guidance, as needed, if different PM NAAQS are promulgated in the future.

1.7 ADDITIONAL INFORMATION

For specific questions concerning a particular nonattainment or maintenance area, please
contact the transportation conformity staff person responsible for your state at the
appropriate EPA Regional Office. Contact information for EPA Regional Offices can be
found at: www.epa.gov/otag/stateresources/transconf/contacts.htm.

Genera questions about this guidance can be directed to Meg Patulski at EPA’s Office of
Transportation and Air Quality, patul ski.meg@epa.gov, (734) 214-4842.

Technical questions about conformity hot-spot analyses can be directed to conformity-
hotspot@epa.gov.
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1.8 GUIDANCE AND EXISTING REQUIREMENTS

This guidance does not create any new requirements. The CAA and the regulations
described in this document contain legally binding requirements. This guidanceisnot a
substitute for those provisions or regulations, nor isit aregulation in itself. Thus, it does
not impose legally binding requirements on EPA, DOT, states, or the regulated
community, and may not apply to a particular situation based upon the circumstances.
EPA retains the discretion to adopt approaches on a case-by-case basis that may differ
from this guidance but still comply with the statute and applicable regulations. This
guidance may be revised periodically without public notice. Asnoted above, EPA’s
Federal Register notice describes the two-year conformity grace period for MOVES and
EMFAC for PM hot-spot analyses, and when the requirements for quantitative PM hot-
spot analysesin 40 CFR 93.123(b) will take effect.




Section 2: Trangportation Confor mity Requirements

2.1 INTRODUCTION

This section outlines the transportation conformity requirements for quantitative PM hot-
spot analyses, including the general statutory and regulatory requirements, specific
analytical requirements, and the different types of agenciesinvolved in developing hot-
spot analyses.

2.2 OVERVIEW OF STATUTORY AND REGULATORY REQUIREMENTS

CAA section 176(c) (1) is the statutory requirement that must be met by all projectsin
nonattainment and maintenance areas that are subject to transportation conformity.
Section 176(c)(1)(B) states that federall y-supported transportation projects must not
“cause or contribute to any new violation of any standard [NAAQS] in any area; increase
the frequency or severity of any existing violation of any standard in any area; or delay
timely attainment of any standard or any required interim emission reductions or other
milestones in any area.”®

Section 93.109(b) of the conformity rule outlines the requirements for project-level
conformity determinations. For example, PM hot-spot analyses must be based on the
latest planning assumptions available at the time the analysis begins (40 CFR 93.110).
Also, the design concept and scope of the project must be consistent with that included in
the conforming transportation plan and transportation improvement program (TIP) or
regional emissions analysis (40 CFR 93.114).

Section 93.123(b)(1) of the conformity rule defines the projects that require a PM, 5 or
PM o hot-spot analysis as:

“(i) New highway projects that have a significant number of diesel vehicles, and
expanded highway projects that have a significant increase in the number of diesel
vehicles,

(i) Projects affecting intersections that are at Level-of-Service D, E, or Fwith a
significant number of diesel vehicles, or those that will change to Level-of-
Service D, E, or F because of increased traffic volumes from a significant number
of diesdl vehiclesrelated to the project;

8 See EPA’s March 2006 final rule (71 FR 12469-12490) and March 24, 2010 final rule (75 FR 14274-
14285). Both of these final rules address the statutory conformity requirements and explain how the hot-
spot analyses required by EPA’ s regulations satisfy those requirements. |ssuesrelating to the statutory
conformity requirements are therefore not addressed in this guidance document. See aso Environmental
Defensev. EPA 467 F.3d 1329 (D.C. Cir. 2006) and Environmental Defense vs. EPA, 509 F.3d 553 (D.C.
Cir. 2007).



(iii) New bus and rail terminals and transfer points that have a significant number
of diesel vehicles congregating at a single location;

(iv) Expanded bus and rail terminals and transfer points that significantly increase
the number of diesel vehicles congregating at a single location; and

(v) Projectsin or affecting locations, areas, or categories of siteswhich are
identified in the PM, 5 or PM 1 applicable implementation plan or implementation
plan submission, as appropriate, as sites of violation or possible violation.”

A PM hot-spot analysisis not required for projects that are not of local air quality
concern. For these projects, state and local project sponsors should document in their
project-level conformity determinations that the requirements of the CAA and 40 CFR
93.116 are met without a hot-spot analysis, since such projects have been found not to be
of local air quality concern under 40 CFR 93.123(b)(1). Notethat al other project-level
conformity requirements must continue to be met. See Appendix B for examples of
projects that are most likely to be of local air quality concern, as well as examples of
projects that are not.’

Section 93.123(c) of the conformity rule includes the general requirements for all PM
hot-spot analyses. A PM hot-spot analysis must:

o Estimate the total emissions burden of direct PM emissions that may result from
the implementation of the project(s), summed together with future background
concentrations,

e Include the entire transportation project, after identifying the major design
features that will significantly impact local concentrations;

e Useassumptions that are consistent with those used in regional emissions
analyses for inputs that are needed for both analyses (e.g., temperature, humidity);

e Assume the implementation of mitigation or control measures only where written
commitments for such measures have been obtained; and

e Consider emissions increases from construction-related activities only if they
occur during the construction phase and last more than five years at any
individual site.

Finally, the interagency consultation process must be used to devel op project-level
conformity determinations to meet all applicable conformity requirements for a given
project. In general, when a hot-spot analysisisrequired, it is done when a project-level
conformity determination is completed. Conformity determinations are typically
developed during the National Environmental Policy Act (NEPA) process, although
conformity requirements are separate from NEPA-related requirements. There can also

® See the preamble of the March 2006 final rule for further information regarding how and why EPA
defined projects of local air quality concern (71 FR 12491-12493). EPA aso clarified Section
93.123(b)(1)(i) in the January 24, 2008 fina rule (73 FR 4435-4436).



be limited cases when conformity requirements apply after theinitial NEPA process has
been completed.™

2.3 INTERAGENCY CONSULTATION AND PUBLIC PARTICIPATION
REQUIREMENTS

The interagency consultation process is an important tool for completing project-level
conformity determinations and hot-spot analyses. Interagency consultation must be used
to develop a process to evaluate and choose models and associated methods and
assumptions to be used in PM hot-spot analyses (40 CFR 93.105(c)(1)(i)). For example,
each ared sinteragency consultation procedures must be used to determine the models
and associated methods and assumptions for:

e The geographic area covered by the analysis (see Section 3.3);

e Theemissions models used in the analysis (see Section 4 for MOV ES and
Section 5 for EMFAC);

e Whether and how to estimate road and construction dust emissions (see
Section 6);

e The nearby sources considered, background data used, and air quality model
chosen, including the background monitors/concentrations selected and any
interpol ation methods used (see Sections 7 and 8); and

e The appropriateness of receptors to be compared to the annua PM,s NAAQS
(see Section 9.4).

State and local agencies have flexibility to decide whether the process outlined in the
interagency consultation procedures should be used for aspects of PM hot-spot analyses
where consultation is not required. The roles and responsibilities of various agencies for
meeting the transportation conformity requirements are addressed in 40 CFR 93.105 or in
astate’ s approved conformity SIP. See Section 2.9 for further information on the
agenciesinvolved in interagency consultation.

This guidance describes when consultation on specific decisions is necessary, but for
many aspects of PM hot-spot analyses, the general requirement for interagency
consultation can be satisfied without consulting separately on each and every specific
decision that arises. In general, aslong as the consultation requirements are met,
agencies have discretion as to how they consult on hot-spot analyses. For example, the
interagency consultation process could be used to make decisions on a case-by-case basis
for individual transportation projects for which a PM hot-spot analysisis required. Or,
agenciesinvolved in the consultation process could develop procedures that will apply
for any PM hot-spot analysis and agree that any departures from procedures would be
discussed by involved agencies. For example, interagency consultation is required on the
emissions model used for the analysis, but agencies could agree up front that the latest
EPA-approved version of MOVES will be used for any hot-spot analysis necessary in an

19 5ych an example may occur when NEPA is completed prior to an area being designated nonattainment,
but additional federal project approvals are required after conformity requirements apply.
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areathat is not located in California. Asasecond example, agencies could agree ahead
of timethat, if appropriate, instead of modeling al four quarters of the year for a 24-hour
PM NAAQS, only the quarters that were modeled for the latest SIP demonstration for
that NAAQS need to be modeled in a hot-spot analysis.

The conformity rule also requires agencies completing project-level conformity
determinations to establish a proactive public involvement process that provides
opportunity for public review and comment (40 CFR 93.105(¢e)). The NEPA public
involvement processis typically used to satisfy this public participation requirement.'* If
aproject-level conformity determination that includes a PM hot-spot analysisis
performed after NEPA is completed, a public comment period must still be provided to
support that determination. In these cases, agencies have flexibility to decide what
specific public participation procedures are appropriate, as long as the procedures provide
ameaningful opportunity for public review and comment.

24 HOT-SPOT ANALYSESARE BUILD/NO-BUILD ANALYSES

241 General

As noted above, the conformity rule requires that the emissions from the proposed
project, when considered with background concentrations, will not cause or contribute to
any new violation, worsen existing violations, or delay timely attainment of the relevant
NAAQS or required interim milestones. As described in Section 1.3, the hot-spot
analysis examines the area substantially affected by the project (i.e., the “project area’).

In general, a hot-spot analysis compares the air quality concentrations with the proposed
project (the build scenario) to the air quality concentrations without the project (the no-
build scenario).’® Theseair quality concentrations are determined by calculating a
“design value,” a statistic that describes a future air quality concentration in the project
areathat can be compared to aparticular NAAQS. It isaways necessary to complete
emissions and air quality modeling on the build scenario and compare the resulting
design values to the relevant PM NAAQS. However, it will not always be necessary to
conduct emissions and air quality modeling for the no-build scenario, as described further
below.

2.4.2 Suggested approach for PM hot-spot analyses

To avoid unnecessary work, EPA suggests the following approach when completing a
PM hot-spot analysis:

1 Section 93.105(e) of the conformity rule requires agencies to “provide opportunity for public
involvement in conformity determinations for projects where otherwise required by law.”

12 See 40 CFR 93.116(a). See aso November 24, 1993 conformity rule (58 FR 62212-62213). Please note
that a build/no-build anaysis for project-level conformity determinationsis different than the build/no-
build interim emissions test for regional emissions analysesin 40 CFR 93.119.
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e First, model the build scenario and account for background concentrationsin
accordance with this guidance. If the design values for the build scenario are less
than or equal to the relevant NAAQS, the project meets the conformity rul€’'s hot-
spot requirements and no further modeling is needed (i.e., there isno need to
model the no-build scenario). If thisisnot the case, the project sponsor could
choose mitigation or control measures, perform additional modeling that includes
these measures, and then determine if the build scenario isless than or equal to
therelevant NAAQS.

e |f thebuild scenario resultsin design vaues greater than the NAAQS, then the
no-build scenario will aso need to be modeled. The no-build scenario will model
the air quality impacts of sources without the proposed project. The modeling
results of the build and no-build scenarios should be combined with background
concentrations as appropriate. If the design values for the build scenario are less
than or equal to the design values for the no-build scenario, then the project meets
the conformity rul€e s hot-spot requirements. If not, then the project does not meet
conformity requirements without further mitigation or control measures. If such
measures are considered, additional modeling will need to be completed and new
design values calculated to ensure that the build scenario isless than or equal to
the no-build scenario.

The project sponsor can decide to use the suggested approach above or a different
approach (e.g., conduct the no-build analysis first, calculate design values at all build and
no-build scenario receptors). The project sponsor can choose to apply mitigation or
control measures at any point in the process.”®* This guidance applies to any of the above
approaches for a given PM hot-spot analysis.

In general, assumptions should be consi stent between the build and no-build scenarios for
agiven analysis year, except for traffic volumes and other project activity changes or
changesin nearby sources that are expected to occur due to the project (e.g., increased
activity at anearby marine port or intermodal terminal due to a new freight corridor
highway). Project sponsors should document the build/no-build analysis in the project-
level conformity determination, including the assumptions, methods, and models used for
each anaysis year(s).

The conformity rule defines how to determine if new NAAQS violations or increasesin
the frequency or severity of existing violations are predicted to occur based on the hot-
spot analysis. Section 93.101 states:

“Cause or contribute to a new violation for a project means:
(1) To cause or contribute to anew violation of a standard in the area
substantially affected by the project or over aregion which would

13| mitigation or control measures are used to demonstrate conformity during the hot-spot analysis, the
conformity determination for the project must include written commitments to implement such measures
(40 CFR 93.125).

10
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otherwise not be in violation of the standard during the future period in
guestion, if the project were not implemented; or

(2) To contribute to a new violation in amanner that would increase the
frequency or severity of anew violation of a standard in such area.”

“Increase the frequency or severity meansto cause alocation or region to exceed
a standard more often or to cause aviolation at a greater concentration than
previously existed and/or would otherwise exist during the future period in
question, if the project were not implemented.”

A build/no-build analysisis typically based on design value comparisons done on a
receptor-by-receptor basis. However, there may be certain cases where a“new” violation
at one receptor (in the build scenario) isrelocated from a different receptor (in the no-
build scenario). Asdiscussed in the preamble to the November 24, 1993 transportation
conformity rule, EPA believes that “a seemingly new violation may be considered to be a
relocation and reduction of an existing violation only if it were in the area substantially
affected by the project and if the predicted [future] design value for the “new” site would
be less than the design value at the “old” site without the project —that is, if there would
be anet air quality benefit” (58 FR 62213). Since 1993, EPA has made this interpretation
only in limited cases with CO hot-spot analyses where there is a clear relationship
between a proposed project and a possible relocated violation (e.g., areduced CO
NAAQS violation is relocated from one corner of an intersection to another due to traffic-
related changes from an expanded intersection). Any potential relocated violationsin PM
hot-spot analyses should be determined through an area’ s interagency consultation
procedures.

2.4.3 Guidance focuses on refined PM hot-spot analyses

Finally, the build/no-build analysis described in this guidance represents a refined PM
hot-spot analysis, rather than a screening analysis. Refined analyses rely on detailed
local information and simulate detailed atmospheric processes to provide more
speciaized and accurate estimates, and can be done for both the build and no-build
scenarios. In contrast, screening analyses estimate the maximum likely air quality
impacts from a given source under worst case conditions for the build scenario only.**

EPA believes that, because of the complex nature of PM emissions, the statistical form of
each NAAQS, the need to consider temperature effects throughout the time period
covered by the analysis, and the variability of background concentrations over the course
of ayear, quantitative PM hot-spot analyses need to be completed using the refined
analysis procedures described in this guidance.

However, there may be cases where using a screening analysis or components of a
screening anaysis could be supported in PM hot-spot analyses, such as:

14 Sereening analyses for the 1-hour and 8-hour CO NAAQS have been completed based on peak emissions
and worst case meteorology. The shorter time period covered by these NAAQS, the types of projects
modeled, and other factors make screening analyses appropriate for the CO NAAQS.
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e Where aproject can be characterized as a single source (e.g., atransit terminal
that could be characterized as a single area source). Such acase may be a
candidate for a screening analysis using worst case travel activity and
meteorological data and an appropriate screening model.*®

e Where emissions modeling for aproject is completed using worst case travel
activity and arecommended air quality model (see Section 7.3).

Both of these options would be appropriate only for the build scenario and may be most
feasible in areas where monitored PM air quality concentrations are significantly below
the applicable NAAQS. In addition, other flexibilities that can simplify the hot-spot
analysis process are included in later parts of this guidance (e.g., calculating design
valuesin the build scenario first for the receptor with highest model ed concentrations

only).

EPA notes, however, that this guidance assumes that emissions modeling, air quality
modeling, and representative background concentrations are all necessary as part of a
guantitative PM hot-spot analysisin order to demonstrate conformity requirements. For
example, an approach that would involve comparing only emissions between the build
and no-build scenarios, without completing air quality modeling or considering
representative background concentrations, would not be technically supported.*

Furthermore, EPA believes that the value of using a screening option decreases for a PM
hot-spot analysis if arefined anaysis will ultimately be necessary to meet conformity
reguirements.

Evaluating and choosing models and associated methods and assumptions used in
screening options must be completed through the process established by each area's
interagency consultation procedures (40 CFR 93.105(c)(1)(i)). Please consult with your
EPA Regiona Office, which will coordinate with EPA’s Office of Transportation and Air
Quality (OTAQ) and Office of Air Quality Planning and Standards (OAQPS), if a
screening anaysis option is being considered for a PM hot-spot analysis.

!5 Such as AERSCREEN or AERMOD using meteorological conditions suitable for screening analyses.

16 Since Section 93.123(b)(1) of the conformity rule requires PM hot-spot analyses for projects with
significant new levels of PM emissions, it is unlikely that every portion of the project areain the build
scenario would involve the same or fewer emissions than that same portion in the no-build scenario. Such
an approach would not consider the variation of emissions and potential NAAQS impacts at different
locations throughout the project area, which is necessary to meet conformity requirements.
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2.5 EMISSIONSCONSIDERED IN PM HOT-SPOT ANALYSES

25.1 General requirements

PM hot-spot analyses include only directly emitted PM,5s0r PM o emissions. PM,sand
PM o precursors are not considered in PM hot-spot anal yses, since precursors take time at
the regional level to form into secondary PM.*

2.5.2 PM emissions from motor vehicle exhaust, brake wear, and tire wear

Exhaust, brake wear, and tire wear emissionsfrom on-road vehicles are always be
included in aproject’s PM, 5 0or PM o hot-spot analysis. See Sections 4 and 5 for how to
quantify these emissions using MOVES (outside California) or EMFAC (within
Cdlifornia).

25.3 PM,semissionsfrom re-entrained road dust

Re-entrained road dust must be considered in PM» s hot-spot analyses only if EPA or the
state air agency has made afinding that such emissions are a significant contributor to the
PM,sair quality problem in a given nonattainment or maintenance area (40 CFR
93.102(b)(3) and 93.119(f)(8)).*®

e |If aPM,sareahasno adequate or approved SIP budgets for the PM,s NAAQS,
re-entrained road dust is not included in a hot-spot analysis unless the EPA
Regional Administrator or state air quality agency determines that re-entrained
road dust is asignificant contributor to the PM, s nonattainment problem and has
so notified the metropolitan planning organization (MPO) and DOT.

e |f aPM,sareahas adequate or approved SIP budgets, re-entrained road dust
would have to be included in a hot-spot analysis only if such budgets include re-
entrained road dust.

See Section 6 for further information regarding how to estimate re-entrained road dust for
PM. 5 hot-spot analyses, if necessary.

25.4 PMjoemissions from re-entrained road dust

Re-entrained road dust must be included in all PM 14 hot-spot analyses. Because road
dust isasignificant component of PMginventories, EPA has historically required road
dust emissions to be included in all conformity analyses of direct PM o emissions —

7 See 40 CFR 93.102(b) for the general requirements for applicable pollutants and precursorsin
conformity determinations. Section 93.123(c) provides additiona information regarding certain PM
emissions for hot-spot analyses. See also EPA’s March 2006 fina rule preamble (71 FR 12496-8).
18 See the July 1, 2004 final conformity rule (69 FR 40004).
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including hot-spot analyses.® See Section 6 for further information regarding how to
estimate re-entrained road dust for PM 10 hot-spot anal yses.

255 PM emissions from construction-related activities

Emissions from construction-related activities are not required to be included in PM hot-
spot analyses if such emissions are considered temporary as defined in 40 CFR
93.123(c)(5) (i.e., emissions which occur only during the construction phase and last five
yearsor less at any individual site). Construction emissions would include any direct PM
emissions from construction-related dust and exhaust emissions from construction
vehicles and equipment.

For most projects, construction emissions would not be included in PM2sor PM g hot-
spot analyses (because, in most cases, the construction phase is less than five years at any
one site).”> However, there may be limited cases where alarge project is constructed
over alonger time period, and non-temporary construction emissions must be included
when an analysis year is chosen during project construction. See Section 6 for further
information regarding how to estimate transportation-related construction emissions for
PM hot-spot analyses, if necessary.

2.6 NAAQSCONSIDERED IN PM HOT-SPOT ANALYSES

The CAA and transportation conformity regulations require that conformity be met for all
transportation-related NAAQS for which an area has been designated nonattainment or
maintenance. Therefore, a project-level conformity determination must address al
applicable NAAQS for a given pollutant.?*

Accordingly, results from a quantitative hot-spot analysis will need to be compared to all
relevant PM,sand PM 1o NAAQS in effect for the area undertaking the analysis. For
example, in an area designated nonattainment or maintenance for only the annual PM» 5
NAAQS or only the 24-hour PM,5 NAAQS, the hot-spot analysis would have to address
only that respective PM,s NAAQS. If an areais designated nonattainment or
maintenance for the annual and 24-hour PM,5 NAAQS, the hot-spot analysis would have
to address both NAAQS for conformity purposes.

2.7 BACKGROUND CONCENTRATIONS

Asrequired by 40 CFR 93.123(c)(1) and discussed in Section 2.2, aPM hot-spot analysis
“must be based on the total emissions burden which may result from the implementation
of the project, summed together with future background concentrations....” By

19 See the March 2006 final rule (71 FR 12496-98).

% EPA’s rationale for limiting the consideration of construction emissions to five years can be found in its
January 11, 1993 proposed rule (58 FR 3780).

% See EPA’s March 2006 final rule (71 FR 12468-12511).
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definition, background concentrations do not include emissions from the project itself.
Background concentrations include the emission impacts of all sources that affect
concentrations in the project area other than the project. Section 8 provides further
information on how background concentrations can be determined.

2.8 APPROPRIATE TIME FRAME AND ANALYSISYEARS

Section 93.116(a) of the conformity rule requires that PM hot-spot analyses consider
either the full time frame of an area's transportation plan or, in an isolated rura
nonattainment or maintenance area, the 20-year regional emissions analysis.?

Conformity requirements are met if the analysis demonstrates that no new or worsened
violations occur in the year(s) of highest expected emissions — which includes the
project’s emissions in addition to background concentrations.”® Areas should analyze the
year(s) within the transportation plan or regional emissions analysis, as appropriate,
during which:
e Peak emissions from the project are expected; and
e A new NAAQS violation or worsening of an existing violation would most likely
occur due to the cumulative impacts of the project and background concentrations
in the project area

If such a demonstration occurs, then no adverse impacts would be expected to occur in
any other years within the time frame of the transportation plan or regiona emissions
anaysis.**

The following factors (among others) should be considered when selecting the year(s) of
peak emissions:
e Changesin vehiclefleets;
e Changesin traffic volumes, speeds, and vehicle milestraveled (VMT); and
e Expected trends in background concentrations, including any nearby sources that
are affected by the project.

In some cases, selecting only one analysis year, such asthe last year of the transportation
plan or the year of project completion, may not be sufficient to satisfy conformity
requirements. For example, if aproject is being developed in two stages and the entire
two-stage project is being approved, two analysis years should be modeled: oneto
examine the impacts of the first stage of the project and another to examine the impacts

2 Although CAA section 176(c)(7) and 40 CFR 93.106(d) allow the election of changes to the time
horizons for transportation plan and TIP conformity determinations, these changesto do not affect the time
frame and analysis requirements for hot-spot analyses.

% |f such ademonstration can be made, then EPA believesit is reasonable to assume that no adverse
impacts would occur in any other years within the time frame of the transportation plan or regiona
emissions analysis.

% See EPA’s July 1, 2004 final conformity rule (69 FR 40056-40058).
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of the completed project.”® Selecting appropriate analysis year(s) should be considered
through the process established by each area’ s interagency consultation procedures (40
CFR 93.105(c)(1)(i)).

2.9 AGENCY ROLESAND RESPONSIBILITIES

Thetypical roles and responsibilities of agenciesimplementing the PM hot-spot analysis
requirements are described below. Further details are provided throughout later sections
of this guidance.

2.9.1 Project sponsor

The project sponsor is typically the agency responsible for implementing the project (e.g.,
a state department of transportation, regional or local transit operator, or local
government). The project sponsor isthe lead agency for developing the PM hot-spot
analysis, meeting interagency consultation and public participation requirements, and
documenting the final hot-spot analysis in the project-level conformity determination.

292 DOT

DOT isresponsible for making project-level conformity determinations. PM hot-spot
analyses and conformity determinations would generally be included in documents
prepared to meet NEPA requirements. It is possible for DOT to make a project-level
conformity determination outside of the NEPA process (for example, if conformity
reguirements apply after NEPA has been completed, but additiona federal action on the
project isrequired). DOT isalso an active member of the interagency consultation
process for conformity determinations.

293 EPA

EPA isresponsible for promul gating transportation conformity regulations and provides
policy and technical assistance to federa, state, and local conformity implementers. EPA
is an active member of the interagency consultation process for conformity
determinations. In addition, EPA reviews submitted SIPs, and provides policy and
technical support for emissions modeling, air quality modeling, monitoring, and other
iSsues.

2.9.4 Sateand local transportation and air agencies

State and local transportation and air quality agencies are part of the interagency
consultation process and assist in modeling of transportation activities, emissions, and air
quality. These agencies are likely to provide datarequired to perform a PM hot-spot
analysis, although the conformity rule does not specifically define the involvement of

% See EPA’s July 1, 2004 final rule (69 FR 40057).
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these agenciesin project-level conformity determinations. For example, the state or local
air quality agency operates the air quality monitoring network, processes meteorol ogical
data, and uses air quality models for air quality planning purposes (such as SIP
development and modeling applications for other purposes). MPOs often conduct
emissions modeling, maintain regiona population forecasts, and estimate future traffic
conditions relevant for project planning. The interagency consultation process can be
used to discuss the role of the state or local air agency, the MPO, and other agenciesin

project-level conformity determinations, if such roles are not aready defined in an area's
conformity SIP.
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Section 3: Overview of a Quantitative PM Hot-Spot Analysis

3.1 INTRODUCTION

This section provides a general overview of the process for conducting a quantitative PM
hot-spot analysis. All individual elements or steps presented here are covered in more
depth and with more technical information throughout the remainder of the guidance.
The general steps required to complete a quantitative PM hot-spot analysis are depicted
in Exhibit 3-1 (following page) and summarized in this section.

As previously noted in Section 2.3, the interagency consultation processis an essential
part of developing PM hot-spot analyses. As anumber of fundamental aspects of the
analysis need to be determined through consultation, it is recommended that these
discussions take place as early and as often as necessary for the analysis to be completed
on schedule. In addition, early consultation allows potentia data sources for the analysis
to be more easily identified.

3.2 DETERMINE NEED FOR A PM HOT-SPOT ANALYSIS (STEP 1)

The conformity rule requires a PM hot-spot analysis only for projects of local air quality
concern. See Section 2.2 regarding how to determineif aproject isof local air quality
concern according to the conformity rule.

3.3 DETERMINE APPROACH, MODELS, AND DATA (STEP 2)

3.3.1 Genera

There are severa decisions that need to be made before beginning a PM hot-spot
analysis, including determining the:

e Geographic areato be covered by the analysis (the “project area’) and emission
sources to be model ed;
Genera approach and analysis year(s) for emissions and air quality modeling;
Applicable PM NAAQS to be evaluated;
Type of PM emissions to be modeled for different sources,
Emissions and air quality models and methods to be used;
Project-specific data to be used; and
Schedule for conducting the analysis and points of consultation.

Further details on these decisions are provided below. Evauating and choosing models
and associated methods and assumptions must be completed through the process
established by each area’ s interagency consultation procedures (40 CFR 93.105(c)(1)(i)).
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Exhibit 3-1. Overview of a PM Quantitative Hot-spot Analysis
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3.3.2 Determining the geographic area and emission sources to be covered by the
analysis

The geographic areato be covered by a PM hot-spot analysis (the “project area’) isto be
determined on a case-by-case basis.®® PM hot-spot analyses must examine the air quality
impacts for the relevant PM NAAQS in the area substantially affected by the project (40
CFR 93.123(c)(1)). To meet this and other conformity requirements, it is necessary to
define the project, determine where it isto be located, and ascertain what other emission
sources are located in the project area.®” In addition to emissions from the proposed
highway or transit project,?® there may be nearby sources of emissions that need to be
estimated and included in air quality modeling (e.g., afreight rail terminal that is affected
by the project). There aso may be other sourcesin the project areathat are determined to
be insignificant to project emissions (e.g., aservice drive or smal employee parking lot).
See Sections 4 through 6 for how to estimate emissions from the proposed project, and
Sections 6 through 8 for when and how to include nearby source emissions and other
background concentrations.

Hot-spot ana yses must include the entire project (40 CFR 93.123(c)(2)). However, it
may be appropriate in some cases to focus the PM hot-spot analysis only on the locations
of highest air quality concentrations. For large projects, it may be necessary to analyze
multiple locations that are expected to have the highest air quality concentrations and,
consequently, the most likely new or worsened PM NAAQS violations. If conformity is
demonstrated at such locations, then it can be assumed that conformity is met in the entire
project area. For example, if a highway project involves several lane miles with similar
travel activity (and no nearby sources that need to be modeled), the scope of the PM hot-
spot analysis could involve only the point(s) of highest expected PM concentrations. If
conformity requirements are met at such locations, then it can be assumed that
conformity is met throughout the project area. Such an approach would be preferable to
modeling the entire length of the highway project, which would involve additional time
and resources.

Questions regarding the scope of agiven PM hot-spot analysis can be determined through
the interagency consultation process.

3.3.3 Deciding the general analysis approach and analysis year (s)

As stated in Section 2.4, there are several approaches for completing a build/no-build
analysisfor agiven project. For example, a project sponsor may want to start by
completing the build scenario first to seeif anew or worsened PM NAAQS violation is

% Given the variety of potentia projects that may require aPM hot-spot analysis, it is not possible to
provide one definition or set of parameters that can be used in all casesto determine the area covered by the
PM hot-spot analysis.

" See more in the March 24, 2010 final conformity rule entitled “ Transportation Conformity Rule PM, 5
and PM 4o amendments,” 75 FR 14281; found online at: www.epa.gov/otag/stateresources/transconf/conf-

regs.htm.
% 40 CFR 93.101 defines “highway project” and “transit project” for transportation conformity purposes.
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predicted (if not, then modeling the no-build scenario would be unnecessary). In
contrast, a project sponsor could start with the no-build scenario first if afuture PM
NAAQS violation is anticipated in both the build and no-build scenarios (even after
mitigation or control measures are considered).

It isaso necessary to select one or more analysis years within the time frame of the
transportation plan or regiona emissions analysis when emissions from the project, any
nearby sources, and background are expected to be highest. See Section 2.8 for more
information on selecting analysis year(s).

3.3.4 Determining the PM NAAQSto be evaluated

As stated in Section 2.6, PM hot-spot anal yses need to be evaluated only for the NAAQS
for which an area has been designated nonattainment or maintenance. In addition, there
are aspects of modeling that can be affected by whether aNAAQS is an annual or a 24-
hour PM NAAQS. Itisalso important to conduct modeling for those parts of an analysis
year where PM concentrations are expected to be highest. For example, a hot-spot
analysis for the annual PM,5s NAAQS would involve data and modeling throughout a
given analysis year (i.e., all four quarters of the analysis year).?

A hot-spot anaysis for the 24-hour PM, 5 or PM 10 NAAQS would aso invol ve data and
modeling throughout an analysis year, except when future NAAQS violations and peak
emissions in the project area are expected to occur in only one quarter of the future
analysis year(s). Insuch cases, aproject sponsor could choose to complete emissions and
air quality modeling for only that quarter, as determined through the interagency
consultation process. For example, if an area’ s SIP demonstration is based on only one
quarter for a24-hour PM NAAQS, it may be appropriate to make the same assumption
for hot-spot analyses for that NAAQS. This could be the case in a PM o honattainment or
maintenance area that has PM ;o NAAQS violations only during the first quarter of the
year (January-March), when PM emissions from other sources, such as wood smoke, are
highest. In such an ares, if the highest emissions from the project area are also expected
to occur in this same quarter, then the project sponsor could compl ete the PM hot-spot
anaysisfor only that quarter. EPA notes, however, that it may be difficult to determine
whether 24-hour PM,s NAAQS violations will occur in only one quarter. State and local
air quality agencies should be consulted regarding when it may be appropriate for a PM
hot-spot analysis for a 24-hour PM NAAQS to cover only one quarter in an analysis year.
These agencies are responsible for monitoring air quality violations and for developing
SIP attainment demonstrations.

# Calendar quarters in this guidance are defined in the following manner: Q1 (January-March), Q2 (April-
June), Q3 (July-September), and Q4 (October-December). These quarters are aso used by EPA and state
and local agencies to calculate design values for air quality monitoring purposes and for SIP devel opment.
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3.3.5 Deciding on the type of PM emissions to be model ed

See Section 2.5 for further information on what types of directly emitted PM must be
included in hot-spot analyses and Sections 4 through 6 and Section 8 on when and how to
guantify PM emissions.

3.3.6 Determining the models and methods to be used

The emissions and air quality models and methods used in PM hot-spot ana yses must be
evaluated and chosen through the process established by each area’ s interagency
consultation procedures (40 CFR 93.105(c)(1)(i)). The latest approved emissions
models must be used in PM hot-spot analyses (40 CFR 93.111). See Sections 3.4 through
3.6 and the subsequent sections of the guidance they refer to for specific information
about models and methods that apply.

Note: It isimportant to select an air quality model to be used in the PM hot-spot analysis
early in the process, since this information is necessary to prepare emissions model
outputs for air quality modeling purposes. See Section 7 for further information on when
AERMOD and CAL3QHCR are recommended air quality models for PM hot-spot
analyses.

3.3.7 Obtaining project-specific data

The conformity rule requires that the latest planning assumptions available at the time
that the analysis begins be used in conformity determinations (40 CFR 93.110). In
addition, the regulation states that hot-spot analysis assumptions must be consistent with
those assumptions used in the regional emissions analysis for any inputs that are required
for both analyses (40 CFR 93.123(c)(3)).

The project sponsor should use project-specific datafor both emissions and air quality
modeling whenever possible, though default inputs may be appropriate in some cases.
The use of project-specific versus default datais discussed further in this guidance.

The following are examples of data needed to run MOVES or EMFAC, as described in
Sections 4 and 5:
o Traffic data sufficient to characterize each link in the project areg;
e Starts per hour and number of vehiclesidling during each hour for off-network
links/sources,
e Vehicletypes and age distribution expected in the project area; and
e Temperature and humidity data for each month and hour included in the analysis.

Depending on the air quality model to be used, the following are examples of data that
will likely be needed, as described in Sections 7 through 9:
e Surface meteorological datafrom monitors that measure the atmosphere near the
ground;
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e Upper air data describing the vertical temperature profile of the atmosphere;

e Land use data describing surface characteristics near the surface meteorol ogical
monitors;

e Nearby population data; and

e Information necessary for determining locations of air quality modeling receptors.

To complete the PM hot-spot analysis, areas will also need data on background
concentrations in the project areafrom nearby or other emission sources, as described in
Section 8.

3.4 ESTIMATE ON-ROAD MOTOR VEHICLE EMISSIONS (STEP 3)

There are two approved motor vehicle emissions models available for estimating the
project’ s exhaust, brake wear, and tire wear emissions. See Section 4 for more on
estimating these PM emissions with EPA’s MOVES model. Section 5 describes how to
apply EMFAC for estimating these emissions for projectsin California

3.5 ESTIMATE EMISSIONS FROM ROAD DUST, CONSTRUCTION, AND
ADDITIONAL SOURCES (STEP 4)

Section 2.5 provides more information about when re-entrained road dust and/or
construction emissions are included in PM hot-spot analyses. Section 6 describes
methods for estimating these emissions.

There may be other sources of emissions that also need to be estimated, and included in
air quality modeling. Section 8 provides further information regarding how to account
for these emissionsin aPM hot-spot analysis and Appendix | describes how to estimate
locomotive emissions.

3.6 SELECT ANAIRQUALITY MODEL, DATA INPUTSAND RECEPTORS
(STEP5)

Anair quality model estimates PM concentrations at specific pointsin the project area
known as “receptors.” Emissions that result from the project (including those from
vehicles, dust, and construction from Steps 3 and 4) as well as any other nearby emission
sources that are affected by the project (e.g., expanded locomotive emissions at a freight
terminal) areincluded in the selected air quality model, which predicts how emissions are
dispersed based on meteorological and other input data.

There aretwo air quality models—AERMOD and CAL3QHCR— recommended for use
in PM hot-spot analyses, depending on the project involved. Basic information about
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these models, including how to select an appropriate model for a particular project and
the data needed to run them, is found in Section 7 and Appendix J.

3.7 DETERMINE BACKGROUND CONCENTRATIONS FROM NEARBY AND
OTHER SOURCES (STEP 6)

The PM hot-spot analysis must also account for background PM concentrations in the
project area. Section 8 provides further information on selecting representative
background concentrations, including when to incorporate nearby sources into air quality
modeling.

3.8 CALCULATE DESIGN VALUESAND DETERMINE CONFORMITY (STEP 7)

In general, the PM concentrations estimated from air quality modeling (from Step 5) are
then combined with background concentrations (from Step 6) at the receptor locations for
both the build and no-build scenarios. The resulting statistic is referred to as adesign
value; how it is calculated depends on the form of the NAAQS. If the design value in the
build scenario isless than or equal to the relevant PM NAAQS at appropriate receptors,
then the project meets conformity requirements. In the case where the design value is
greater than the NAAQS in the build scenario, aproject could still meet conformity
requirementsiif the design values in the build scenario were |ess than or equal to the
design values in the no-build scenario at appropriate receptors. See Sections 2.4 and 9
for further details on build/no-build approaches and implementation.

3.9 CONSIDER MITIGATION OR CONTROL MEASURES (STEP 8)

Where a project does not meet conformity requirements, a project sponsor may consider
mitigation or control measures to reduce emissions in the project area. If such measures
are considered, additional modeling will need to be completed and new design values
calculated to ensure that conformity requirements are met. A project sponsor could
decide to add mitigation or control measures at any time in the process; such measures
must include written commitments for implementation (40 CFR 93.125). See Section 10
for more information on possible measures for consideration.
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3.10 DOCUMENT THE PM HOT-SPOT ANALYSIS (STEP 9)

The PM hot-spot analysis should include sufficient documentation to support the
conclusion that a proposed project meets conformity rule requirements per 40 CFR
93.116 and 93.123. This documentation should include, at a minimum:

A description of the proposed project, including where the project is located, the
project’ s scope (e.g., adding an interchange, widening a highway, expanding a
major bus terminal), when the project is expected to be open to traffic, travel
activity ?%roj ected for the analysis year(s), and what part of 40 CFR 93.123(b)(1)
applies,

A description of the analysis year(s) examined and the factors considered in
determining the year(s) of peak emissions,

Emissions modeling, including the emissions model used (e.g., MOVEYS),
modeling inputs and results, and how the project was characterized in terms of
links;

Modeling inputs and results for estimating re-entrained road dust, construction
emissions, and any nearby source emissions (if applicable to a particular PM hot-
spot analysis);

Air quality modeling data, including the air quality model used, modeling inputs
and results, and description of the receptors employed in the anaysis;

A description of the assumptions used to determine background concentrations;
A discussion of any mitigation or control measures that will be implemented, the
methods and assumptions used to quantify their expected effects, and associated
written commitments;

A description of how the interagency consultation and public participation
requirementsin 40 CFR 93.105 were met; and

A conclusion for how the proposed project meets 40 CFR 93.116 and 93.123
conformity requirements for the PM, s and/or PM 10 NAAQS.

Documentation should describe the sources of data used in preparing emissions and air
quality modeling inputs. This documentation should also describe any critical
assumptions that have the potential to affect predicted concentrations. Documentation of
PM hot-spot anal yses would be included in the project-level conformity determination.

% Thisinformation could reference the appropriate sections of any NEPA document prepared for the

project.
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Section 4. Estimating Project-Level PM Emissions Using
MOVES

4.1 |INTRODUCTION

This section of the guidance describes how to use MOVES to estimate PM exhaust, brake
wear, and tire wear emissions for PM hot-spot analyses outside of Cdifornia®* This
section focuses on determining the appropriate project-level inputs and how MOVES
should be run to provide the necessary information to complete air quality modeling.*

MOVES s acomputer model designed by EPA to estimate emissions from cars, trucks,
buses and motorcycles. MOVES replaces MOBILEG.2, EPA’ s previous emissions
model.** MOVESis based on an extensive review of in-use vehicle data collected and
analyzed since the release of MOBILEG.2. MOVES estimates PM emissions to account
for speed and temperature variations and models emissions at a high resolution. Asa
result, MOVES allows users to incorporate a much wider array of vehicle activity data
for each roadway link, as well as start and extended idle activity in transit or other
terminal projects.

Exhibit 4-1 (following page) shows the necessary steps for applying the MOV ES model
for project-level PM hot-spot analyses.

This section presumes users aready have a basic understanding of how to run the
MOVES model.* MOVES includes a default database of meteorology, fleet, activity,
fuel, and control program data for the entire United States. The dataincluded in this
database come from a variety of sources which are not necessarily the most accurate or
up-to-date information available at the local level for aparticular project. This section
describes when the use of that default database is appropriate for PM hot-spot analysis, as
well aswhen available local data must be used (40 CFR 93.110 and 93.123(c)).

% This guidance is applicable to current and future versions of the MOV ES model, unless EPA notes
otherwise when approving the model for conformity purposes.

%2 Technica guidance on using MOVES for regional emissions inventories can be found in “ Technical
Guidance on the Use of MOVES2010 for Emission Inventory Preparation in State | mplementation Plans
and Transportation Conformity,” EPA-420-B-10-023 (April 2010); available online at:
Www.epa.gov/otag/stateresources/transconf/policy.htm.

% EPA stated in the preamble to the March 2006 final rule that finalizing the MOV ES emissions model was
critical before quantitative PM hot-spot analyses are required, due to the limitations of applying
MOBILES6.2 for PM at the project level. See EPA’s March 2006 fina rule for further information (71 FR
12498-12502).

% The MOVES model, user guide, and supporting documentation are available online at:
www.epa.gov/otag/modelsymoves/index.htm.
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Divide the project into
links
(Section 4.2)

!

Determine the number of

MOVES runs
(Section 4.3)

Exhibit 4-1. Stepsfor Using MOVES in a Quantitative PM Hot-spot Analysis

L Generate Run Specification (“RunSpec”)
d
Enter time period N Select road type
(Section 4.4.3) (Section 4.4.6)
l Does project have
. an “off-network” Yes Include “off-
Specify county component with network” road =
(Section 4.4.4) significant engine type :
starts or idling? :
l lNo |
Select Select PM I
fuel/vehicle pollutants& |~ _ _ _ :
combination processes | 1
(Section 4.4.5) (Section 4.4.7) I 1
} |
| |
I |
Enter Data into Project Data Manager | I
l 1
Enter meteorology Define Populate off- I
- data fuels/fuel mix network table 4 — = I
(Section 4.5.1) (Section 4.5.3) (Section 4.5.9)
Build age Populate link Desc?.b!.et fink Run I\SOVES .&
distribution table source type acuviy —Pp genera’e enussion
(Section 4.5.2) (Section 4.5.5) (Sections 4.5.6 - factors
T - 4.58) (Section 4.6)

Note: The stepsin this exhibit and in the accompanying text describe how to use MOVES at the
project-level for a PM hot-spot analysis.



Asdiscussed in Section 2.4, it is suggested that project sponsors conduct emissions and
air quality modeling for the project build scenario first. If the resulting design value does
not exceed the NAAQS, then the project meets the hot-spot analysis requirements of
project-level conformity, and it is not necessary to model the no-build scenario.
Following this approach will alow usersto avoid unnecessary emissions and air quality
modeling.

Finally, Section 4 describes how to use MOVES to estimate emissions from a highway or
transit project that requires a PM hot-spot analysis (“the project”); this section could also
be used to estimate emissions for any other highway and transit facilities in the project
area, when necessary.

4.2 CHARACTERIZING A PROJECT IN TERMSOF LINKS

Prior to entering datainto MOVES, thefirst step isto identify the project type and the
associated emission processes (running, start, brake wear, tire wear, extended idle, and
crankcase) to be modeled. This guidance distinguishes between two types of
transportation projects: (1) highway and intersection projects, and (2) transit or other
terminal projects:

e For highway and intersection projects, running exhaust, crankcase, brake wear,
and tire wear emissions are the main focus.

e For transit and other terminal projects, start, crankcase, and extended idle
emissions are typically needed; in some cases, these projects will al'so need to
address cruise, approach and departure running exhaust emissions on affected
links.

The goal of defining aproject’slinksisto accurately capture emissions where they occur.
Within MOVES, alink represents a segment of road or an “off-network” location where
acertain type of vehicle activity occurs.®® Generally, the links specified for a project
should include segments with similar traffic/activity conditions and characteristics (e.g.,
decelerating vehicles approaching an intersection should be treated as one link). From
the link-specific activity and other inputs, MOV ES cal cul ates emissions from every link
of aproject for agiven time period (or run). In MOVES, running emissions, including
periods of idling at traffic signals, are defined in the Links Importer (see Section 4.5.6),
while starts and extended periods of idling (e.g., truck idling at afreight terminal) are
defined in the Off-Network Importer (see Section 4.5.9). There are no limitsto the
number of links that can be defined in MOVES.

% «Off-network” in the context of MOV ES refers to an area of activity not occurring on a roadway.
Examples of off-network links include parking lots and freight or bus terminals.

28


http:occurs.35

4.2.1 Highway and intersection projects

Genera

A PM hot-spot analysis fundamentally depends on the availability of accurate data on
roadway link speed and traffic volumes for build and no-build scenarios.®* Thus, local
traffic data should be used to characterize each link sufficiently. It isrecommended that
the user divide a project into separate links to allow sufficient resolution at different
vehicle traffic and activity patterns; characterizing this variability in emissions within the
project areawill assist in air quality modeling (see Section 7).

In MOVES, activity on free-flow highway links can be defined by an average speed, link
drive schedule, or operating mode (* Op-Mode") distribution (discussed in Section 4.5.7).
For analyses with MOVES, average speed and traffic volume, at a minimum, is needed
for each link. If no other information is available, MOV ES uses default assumptions of
vehicle activity patterns (called drive cycles) for average speed and type of roadway to
estimate emissions. Default drive cycles use different combinations of vehicle activity
(acceleration, deceleration, cruise, and/or idle) depending on the speed and road type.

For example, if the link average speed is 30 mph and it is an urban arterial (urban
unrestricted road type), MOVES uses a default drive cycle that includes a high proportion
of acceleration, deceleration, and idle activity as would be expected on an urban arteria
with frequent stops. If the average speed is 60 mph and it isarural freeway (rura
restricted road type), MOVES uses a default drive cycle that assumes a higher proportion
of cruise activity, smaller proportions of acceleration and decel eration activity, and little
or no idle activity.

Project sponsors should determine average congested speeds by using appropriate
methods based on best practices used for highway analysis.>” Some resources are
available through FHWA’s Travel Model Improvement Program (TMIP).®
Methodol ogies for computing intersection control delay are provided in the Highway
Capacity Manual 2000.*°

As described further in Section 4.5.7, users should take advantage of the full capabilities
of MOVES for estimating emissions on different highway and intersection project links.

% Project sponsors should document available traffic data sets, their sources, key assumptions, and the
methods used to develop build and no-build scenario inputs for MOVES. Documentation should include
differences between how build and no-build traffic projections are obtained. For projects of loca air
quality concern, differences in traffic volumes and other activity changes between the build and no-build
scenarios must be accounted for in the datathat is used in the PM hot-spot analysis.

37 As discussed in Section 7, the use of the CAL3QHCR queuing a gorithm for intersection idle queues is
not recommended. Rather, idling vehicles should be represented in combination with decel erating,
accelerating, and free-flow traffic on an approach segment of an intersection.

% See FHWA's TMIP website: http:/tmip.fhwa.dot.gov/.

% Users should consult the most recent version of the Highway Capacity Manual. As of the release of this
guidance, the latest version isthe Highway Capacity Manual 2000, which can be obtained from the
Transportation Research Board (see http://144.171.11.107/Main/Public/Blurbs/152169.aspx for details).
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Although average speeds and travel volumes are typically available for most
transportation projects and may need to be relied upon during the transition to using
MOVES, users can develop and use more precise data through the MOV ES Operating
Mode Distribution Importer or Link Drive Schedule Importer, as described further below.
When more detailed data are available to describe the pattern of changesin vehicle
activity (proportion of timein acceleration, deceleration, cruise, or idle activity) over a
length of road, MOV ES is capable of calculating these specific emission impacts. EPA
encourages users to consider these options for highway and intersection projects,
especially as MOVES isimplemented further into the future, or for more advanced
MOVES applications.

Free-flow Highway Links

The links defined in MOV ES should capture the expected physical layout of a project and
representative variationsin vehicle activity. A simple example would be asingle, one
directional, four-lane highway that could be characterized asjust one link. More
sophisticated analyses may break up traffic flow on that single link into multiple links of
varying operating modes or drive cycles that may have different emission factors
depending on the relative acceleration, cruise, or deceleration activity on each segment of
that link. In general, the definition of alink will depend on how much the type of vehicle
activity (acceleration, deceleration, cruise or idle) changes over alength of roadway, the
level of detail of available data, and the modeling approach used with MOVES. For a
highway lane where vehicle behavior isfairly constant, the length of the link could be
longer and the use of detailed activity datawill have a smaller impact on results.

Intersection Links

If the project analysisinvolves intersections, the intersections need to be treated
separately from the free-flow links that connect to those intersections. Although road
segments between intersections may experience free-flow traffic operations, the
approaches and departures from the intersections will likely involve accel eration,
deceleration, and idling activity not present on the free-flow link. For intersection
modeling, the definition of link length will depend on the geometry of the intersection,
how that geometry affects vehicle activity, and the level of detail of available activity
information. Guidance for defining intersection linksis given in Appendix D, but the
definition of links used for a particular project will depend of the specific details of that
project and the amount of available activity information.*

Note: For both free-flow highway and intersection links, users may directly enter output
from traffic simulation models in the form of second-by-second individual vehicle
trajectories. These vehicle trajectories for each road segment can be input into MOVES
using the Link Drive Schedule Importer and defined as unique LinkiDs. There are no
limitsin MOVES as to how many links can be defined; however, model run times

“0 As discussed in Section 7, the use of the CAL3QHCR queuing a gorithm for intersection idle queues is
not recommended. Rather, idling vehicles should be represented in combination with decel erating,
accelerating, and free-flow traffic on an approach segment of an intersection.

30


http:information.40

increase as the user defines more links. More information on using vehicle trajectories
from traffic micro-simulation modelsis found in Appendix D.

4.2.2 Transit and other terminal projects

For off-network sources such as a bus terminal or intermodal freight terminal, the user
should have information on starts per hour and number of vehiclesidling during each
hour. This activity will likely vary from hour to hour. Additiondly, if there are vehicles
starting, it is necessary to provide an estimate of the duration that vehicles are parked
before starting (soak-time distribution). It isrecommended that the user divide such a
project into separate links to appropriately characterize variability in emission density
within the project area (as discussed in Section 7). In this case, each “link” describes an
areawith a certain number of vehicle starts per hour, or a certain number of vehicles
idling during each hour.

Some transit and other terminal projects may have significant running emissions similar
to free-flow highway projects (such as buses and trucks coming to and from an
intermodal terminal). These emissions can be calculated by defining one or more unique
running links as described in Section 4.2.1 and Appendix D (that is, in addition to any
other roadway links associated with the project). These running link emissions can then
be aggregated with the emissions from starts and idling from non-running activity on the
transit or other terminal link outside of the MOV ES model to generate the necessary air
quality model inputs.

Long duration idling (classified in MOVES as OpModel D 200) can only be modeled in
MOVES for long-haul combination trucks. Idling for other vehicles and shorter periods
of idling for long-haul combination trucks should be modeled as a project link with an
operating mode distribution that consists only of idle operation (OpMode 1). This can be
specified in the Links table by inputting the vehicle population and specifying an average
speed of “0” mph.

Note: The user may choose to exclude sources such as a separate service drive, separate
small employee parking lot, or other minor sources that are determined to be
insignificant to project emissions.

4.3 DETERMINING THE NUMBER OF MOVESRUNS

43.1 General

When MOVES s run at the project scale, it estimates emissions for only the hour
specified by the user. Before running MOV ES to calculate emission factors, users should
first determine the number of unique scenarios that can sufficiently describe activity
variation in aproject. In most projects, traffic volume, average speed, idling, fleet mix,
and the corresponding emission factors will likely vary from hour to hour, day to day,
and month to month. However, it is unlikely that data are readily available that capture
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such finite changes. Project sponsors may have activity data collected at a range of
possible temporal resolutions. The conformity rule requires the use of the latest planning
assumptions or data available at the time the conformity analysis begins (40 CFR
93.110).** Depending on the sophistication of the activity data analysis for a given
project, these data may range from a daily average-hour and peak-hour value to hourly
estimates for all days of the year. EPA encourages the development of sufficient travel
activity datato capture the expected ranges of traffic conditions for the build and no-build
scenarios.

The number of MOVES runs should be based on the best available activity data and the
PM NAAQS involved. One of the advantagesto using MOV ES s that, for thefirst time,
PM emission estimates are sensitive to temperature changes through a day and across a
year. Therefore, EPA is recommending the minimum number of MOVES runsthat is
necessary for PM hot-spot analysis to capture changes in emission rates due to changesin
ambient conditions.** Exhibit 4-2 includes EPA’ s recommendations for PM hot-spot
analyses:

Exhibit 4-2. Typical Number of MOVES Runs for an Analysis Y ear

Applicable NAAQS Build Scenario No-build Scenario®
Annua PM2sNAAQSonly | 16 16

24-hour PM,s NAAQS o only | 16 (4 in certain cases) 16 (4 in certain cases)
24-hour PM 1o NAAQSonly | 16 (4 in certain cases) 16 (4 in certain cases)
Annual and 24-hour PM

NAAQS™ 16 16

Hot-spot anayses for the annual PM, 5 NAA QS should include 16 unique MOVES runs
(i.e., four runsfor different time periods for each of four calendar quarters). For atypica
build/no-build anaysis, atotal of 32 runs would be needed (16 for the build scenario and
16 for the no-build scenario). Hot-spot analyses for only the 24-hour PM ;5 0r PM 1
NAAQS should also be completed with 16 MOVES runs for each scenario, except in
cases where potential PM NAAQS violations are expected to occur in only one quarter of
the calendar year. In such cases, the user may choose to model only that quarter with

1 See “EPA and DOT Joint Guidance for the Use of Latest Planning Assumptionsin Transportation
Conformity Determinations,” EPA-420-B-08-901 (December 2008) for a more detailed discussion of the
latest planning assumptions requirements:
www.epa.gov/otag/stateresources/transconf/policy/420008901. pdf .

“2 Information on PM emission rate sensitivity to temperature inputs is availablein “Draft MOV ES2009
Highway V ehicle Temperature, Humidity, Air Conditioning, and Inspection and Maintenance
Adjustments’ at: www.epa.gov/otag/model S'moves/techdocs/420p09003.pdf .

3 There are some cases where the no-build scenario and associated emissions and air quality modeling is
not necessary. See Section 2.4 for further information.

* Such asituation would include cases where a project is located in a nonattainment/maintenance area for
both the annual PM,5 NAAQS and either a 24-hour PM» 5 NAAQS or the 24-hour PM 0 NAAQS.
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four MOVES runs for each scenario. See Section 3.3 for more information on when
using fewer MOVES runs is appropriate for the 24-hour PM NAAQS.

The product of the MOVES analysisisayear’s (or quarter’s) worth of hour-specific
emission factors for each project link that will be applied to the appropriate air quality
model (discussed in Section 7) and compared to the relevant PM NAAQS (discussed in
Section 9). The following subsections provide further information for determining
MOVESrunsfor al PM NAAQS, based on the level of available travel activity data.

4.3.2 Projectswith typical travel activity data

Traffic forecasts for highway and intersection projects are often completed for annua
average daily traffic volumes, with an alocation factor for a daily peak-hour volume.
This data can be used to conduct an analysis with MOV ES that is representative for all
hours of the year. To complete 16 MOVES runs as outlined above, the user should run
MOVES for four months: January, April, July, and October; and four weekday time
periods: morning peak (AM), midday (MD), evening peak (PM), and overnight (ON).*
The AM and PM peak periods should be run with peak-hour traffic activity; MD and ON
periods should be run with average-hour activity. The most reasonable methods in
accordance with good practice should be used to obtain the peak hour allocation factors
and diurnal distribution of traffic; these methods must be determined in accordance with
interagency consultation procedures (40 CFR 93.105(c)(1)(i)).

The results for each of the four hours can then be extrapolated to cover the entire day.
For example, the peak-hour volume can be used to represent activity conditions over a
three-hour morning (AM) and three-hour evening (PM) period. The remaining 18 hours
of the day can be represented by the average-hour volume. These 18 hours would be
divided into amidday (MD) and overnight (ON) scenario.

The following is one suggested approach for an analysis employing the average-
hour/peak-hour traffic scenario:
e Morning peak (AM) emissions based on traffic data and meteorology occurring
between 6 am. and 9 am;
e Midday (MD) emissions based on datafrom 9 am. to 4 p.m,;
e Evening peak (PM) emissions based on datafrom 4 p.m. to 7 p.m.; and
e Overnight (ON) emissions based on datafrom 7 p.m. to 6 am.

If there are local or project-specific data to suggest that the AM or PM peak traffic
periods will occur in different hours than the default values suggested here, or over a
longer or shorter period of time, that information should be documented and the hours
representing each time period adjusted accordingly. Additionally, users should determine
peak periods for the build and no-build scenarios independently and not assume that each
scenario isidentical.

“5 |f only four MOVES runs are required for a PM hot-spot analysis for a24-hour PM NAAQS, four runs
would be done for the same weekday time periods, except only for one quarter (i.e., January, April, July, or
October) for each build or no-build scenario.
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The emission factors for each month’ s runs should be used for the other months within
the quarter. The months suggested for the minimum number of MOV ES runs correspond
to the first month of each quarter. For instance, January emissions should be assumed to
represent February and March emissions, April should be used to represent May and June
emissions, and so forth.*°

4.3.3 Projectswith additional travel activity data

Some project sponsors may have developed traffic or other activity data to show
variations in volume and speed across hours, days, or months. Additionally, if users are
modeling atransit or other terminal project, traffic volumes, starts, and idling estimates
arelikely to be readily available for each hour of the day. Under either of these
circumstances, users have the option of applying the methodology described above (using
average-hour and peak-hour as representative for all hours of the year) if it is determined
through the interagency consultation process that using the additional data would not
significantly impact the emissions modeling results. Alternatively, additional MOVES
runs could be generated to produce unigue emission factors using these additional activity
data and emission factors for each period of time for which specific activity data are
avalable.

4.4 DEVELOPING BASIC RUN SPECIFICATION INPUTS

Once the user has defined the project conceptually in terms of links and determined the
number of MOVES runs, the next step in using MOV ES for project-level analysesisto
develop arun specification (“RunSpec”). The RunSpec is acomputer filein XML

format that can be edited and executed directly or with the MOVES Graphical User
Interface (GUI). MOVES needs the user to set up a RunSpec to define the place and time
of the analysis as well as the vehicle types, road types, fuel types, and the emission-
producing processes and pollutants that will be included in the analysis.

The headings in this subsection describe each set of input options needed to create the
RunSpec as defined in the Navigation panel of the MOVES GUI. In order to create a
project-level RunSpec, the user would go down the Navigation pand filling in the
appropriate data for each of theitems listed. A new panel will open for each item:
e Description
Scale
Time Spans
Geographic Bounds
V ehi cles/Equipment
Road Type
Pollutants and Processes
Manage Input Data Sets

“6 Rather than use the middle month of the first quarter (February), January is used because it istypically
the coldest month of the year and therefore has the highest PM emission rates.
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o Strategies
e Output
e Advanced Performance Features

Additional information on each panel can be found in the MOV ES User Guide available
on EPA’ s website (www.epa.gov/otag/model ssmoves/index.htm). The appropriate
sections of the user guide are referenced when describing the RunSpec creation process
below.

4.4.1 Description
(MOVES User Guide Section 2.2.1)

The Description panel alows the user to enter a description of the RunSpec using up to
5,000 characters of text. Entering a complete description of the RunSpec is important for
usersto keep track of their MOV ES runs as well as to provide supporting documentation
for the regulatory submission. Users may want to identify the project, the time period
being analyzed, and the purpose of the analysisin thisfield.

442 Scae
(MOVES User Guide Section 2.2.2)

The Scale panel in MOVES allows the user to select different scales or domains for the
MOVES andysis. All MOVES runs for project-level anaysis must be done using the
“Project” domain in the Scale panel. Selecting the “Project” domain is necessary to
allow MOVES to accept detailed activity input at the link level .’

Users can select either “Inventory” or “Emission Rates’ as output, depending on the air
quality model being used:

e When using AERMOD, agrams/hour emission factor is needed. Users should
select “Inventory,” which produces results for total emissions on each link; thisis
equivalent to a grams/hour/link emission factor.

e When using CAL3QHCR, the “Emission Rates’ option should be selected to
produce link specific grams/vehicle-mile emission factors.

This guidance explains the steps of post-processing both “Inventory” and “Emission
Rates’ results to produce the desired emission factors in Section 4.6.

*" Running MOV ES using the “County” or “Nationa” domains would not allow for detailed link-level
input or output that is needed for PM hot-spot anal yses.
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4.4.3 Time Spans
(MOVES User Guide Section 2.2.3)

The Time Spans panel is used to define the specific time period covered in the MOV ES
run. The Time Spans panel allows the user to select the time aggregation level and the
year, month, day, and hour included in the run.

For the project domain, the MOV ES model processes one hour, of one day, of one
month, of one year for each run; that is, each MOVES run represents one specific hour.
The user should enter the desired time period in the MOVES Time Span panel for
estimating PM, s and/or PM 1o emissions for the relevant NAAQS in agiven
nonattainment or maintenance area. Time aggregation should be set to “hour,” which
indicates no pre-aggregation. The “day” selection should be set to “weekday” or
“weekend,” but not both. Most users will be defining activity for atypical weekday. The
year, month, and hour should be set to specifically describe each MOVES run. For
instance, one run might be: 2015, January, 8:00 to 8:59 am. (the start and end hours both
set to 8:00 to 8:59 am.). The user may choose to build a batch file to automate the
process of running multiple scenarios.*®

4.4.4 Geographic Bounds
(MOVES User Guide Section 2.2.4)

The Geographic Bounds panel allows the user to define the specific county that will be
modeled. The MOVES database includes county codes and descriptive information for
al 3,222 counties in the United States. Specifying a county in MOV ES determines
certain default information for the analysis. Users should select the specific county
where the project islocated. Only asingle county (or single custom domain) can be
included inaMOVES run at the project level. If aproject spans multiple counties, users
have three options:

1. If the fuel supply and age distribution of vehiclesin the fleet are the same for all
of the counties, select the county in which the majority of the project areais
located;

2. If not, separate the project into multiple parts (each of which isin a separate
county) and do a separate MOVES run for each part; or

3. Usethe custom domain option to model one unique areathat represents all the
project counties.

4.45 Vehicles/Equipment
(MOVES User Guide Section 2.2.5)

The Vehicles/Equipment panel is used to specify the vehicle types that are included in the
MOVES run. MOVES allows the user to select from among 13 “source use types’ (the
terminology that MOV ES uses to describe vehicle types) and several different fuels.

“8 For more information about using batch commands, see Appendix C of the MOVES User Guide,
availableonline at: www.epa.gov/oms/models/moves/index.htm.

36


www.epa.gov/oms/models/moves/index.htm
http:scenarios.48

Some fuel/source type combinations do not exist (e.g., diesel motorcycles) and therefore
are not included in the MOVES database. PM hot-spot analyses must include all vehicle
types that are expected to operate in the project area. Users should select the appropriate
fuel and vehicle type combinations in the On Road Vehicle Equipment panel to reflect
the full range of vehicles that will operate in the project area. The fuel type “Placehol der
Fuel Type” should not be selected as it can cause errors.

4.4.6 Road Type
(MOVES User Guide Section 2.2.6)

The Road Type panel is used to define the types of roads that are included in the project.
MOVES defines five different road types:
e Rural Restricted Access —arura highway that can be accessed only by an on-
ramp,
¢ Rural Unrestricted Access—all other rural roads (arterials, connectors, and local
streets);
e Urban Restricted Access — an urban highway that can be accessed only by an on-
ramp,
e Urban Unrestricted Access — al other urban roads (arterials, connectors, and local
streets); and
o Off-Network — any location where the predominant activity is vehicle starts and
idling (parking lots, truck stops, rest areas, freight or bus terminals).

MOVES uses these road types to determine the default drive cycle on aparticular link.
For example, MOVES uses drive cycles for unrestricted access road types that assume
stop-and-go driving, including multiple accel erations, decelerations, and short periods of
idling. For restricted access road types, MOVES uses drive cycles that include a higher
fraction of cruise activity with much less time spent accelerating or idling.

For project-level analyses, the extent upon which MOV ES uses these default drive cycles
will depend on how much additional information the user can supply for thelink. The
process of choosing default or local drive cyclesis described in Sections 4.2 and 4.5.7.
However, even if the user will be supplying detailed, link-specific drive cycle
information or an Op-Mode distribution, road type is a necessary input in the RunSpec
and users should select one or more of the five road types that correspond to the road
types of the links that will be included in the project area. The determination of rural or
urban road types should be based on the Highway Performance Monitoring System
(HPMS) functional classification of the road type.

Additionally, any project that includes a significant number of engine starts or significant
amounts of extended idling for heavy-duty vehicles needs to include the “ Off-Network”
road type to account for emissions from those activities properly. More details on
describing inputs for engine start and idling activity are given in Section 4.5.9.
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447 Pollutants and Processes
(MOVES User Guide Section 2.2.7)

The Pollutant and Processes pandl is used to select both the types of pollutants and the
emission processes that produce them. For PM,s0r PM o emissions, MOVES cal culates
emissions for several pollutant species:

Organic Carbon (OC)

Elemental Carbon (EC)

Sulfate Particul ate

Brake Wear Particulate

Tire Wear Particulate

In addition, MOV ES divides emissions by pollutant process. For a PM hot-spot analysis,
the categories are:
¢ Running Exhaust
Start Exhaust
Extended Idle Exhaust
Crankcase Running Exhaust
Crankcase Start Exhaust
Crankcase Extended Idle Exhaust
Brake Wear
Tire Wear

For aPM 5 hot-spot analysis, the user should select “Primary Exhaust PM 5 - Total” (or
“Primary Exhaust PM 1 - Total” if it isaPMjo hot-spot analysis), which is an aggregate
of each of the pollutant species (OC, EC, and sulfate) for each process. For MOVESto
run, the user would select each individual PM species (i.e., “Primary PM, 5 - Organic
Carbon,” “Primary PM, 5 - Elemental Carbon,” *Primary PM,5 - Sulfate Particulate,” or
the PM o equivalents). In addition, if the analysis has road links with running emissions,
users would also select “Primary PM, 5 - Brake Wear Particulate” and “Primary PM s -
Tire Wear Particulate” (or their PM 1o equivalents) as brake wear and tire wear are not
included in the exhaust totals.

MOV ES does not automatically sum the appropriate processes to create an aggregate
emission factor, although EPA is considering creating one or more MOV ES scripts that
would automate the summing of aggregate emissions when completing project-level
analyses.®® Therefore, the user should calculate total PM from the MOV ES output table
results for each link using the formulas described bel ow:

For highway links (roads, intersections, ramps, etc.) where output was specified asa
grams/vehicle-mile emission factor (“Emission Rates” output), the aggregate total PM

“ These scripts would be made available for download on the MOVES website
(www.epa.gov/otag/modelmoves/tools.htm), when avail able.
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emission factor (i.e., the sum of all PM emission factors for alink) needs to be cal culated
using the formula:

PM aggregate total — (PM ot running) + (PMiotal crankcase running) + (brake wear) + (tire wear)

For transit and other terminal project activity (starts and extended idle) where output was
selected as grams/hour (* Inventory” output), the aggregate total PM emission factor (i.e.,
the sum of al PM emission factors for alink) needs to be calculated using the formula:

PM aggregate total — (PM total starts) + (PMtotai crankcasestarts) + (PMtotaI ext. idle) +
(PM total crankcase ext. idle)

For transit and other terminal project links that contain starts and extended idling as well
as running emissions, and output was selected as “Inventory” output (grams/hour/link),
the aggregate total PM emission factor for each link needs to be calculated using the
formula:

PM aggregate total — (PM total running) + (PM total crankcase running) + (PM total starts) +

(PM total crankcase starts) + (PM total ext. idle) + (PM total crankcase ext. idle) +
(brake wear) + (tire wear)

4.4.8 Manage Input Data Sets
(MOVES User Guide Section 2.2.8)

Most analyses will not use the Manage Input Data Sets panel. One possible application is
to specify user-supplied databases to be read by the model during execution of arun.
However, for project-level analysisin MOVES, the Project Data Manager (described
below) serves this same function while providing for the creation of data table templates
and for the review of default data. EPA specifically developed the Project Data Manager
for project analyses and recommends using it, instead of the Manage Input Databases
panel, to create and specify user supplied database tables.

449 Srategies
(MOVES User Guide Section 2.2.9)

In MOVES, the Strategies panel can be used to model aternative control strategies that
affect the composition of the vehicle fleet. The MOV ES model has two aternative
control strategies built into the Strategies panel:
e TheAlternative Vehicle Fuels and Technologies (AVFT) strategy allows users to
modify the fraction of aternative fuel vehiclesin each model year.
e The On-Road Retrofit strategy allows the user to enter information about diesel
trucks and buses that have been retrofitted with emission control equipment.

A common use of the AVFT panel would be to change the diesel fractions of the fleet.

Users can modify the default assumptions about diesel, gasoline, and CNG use for each
source type and model year. If local information is available on these fractions, the
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AVFT should be used to modify the defaults. For instance, users modeling atransit
facility may use the AVFT to specify that the entire fleet of buses uses CNG, or entirely
diesel, rather than a default mix of both fuel types.

Another application of the Strategies panel would be to apply aretrofit program to the
fleet. For example, abustermina project might include plans to mitigate emissions by
retrofitting the bus fleet that will operate at that terminal with control equipment that
reduces PM emissions. In that case, the user would specify the details of the retrofit
project using the On-Road Retrofit Strategy panel. The latest guidance on retrofit
programs can be located at the EPA’s conformity website:
WWW.epa.gov/otag/stateresources/transconf/policy.htm. Strategies that affect vehicle
activity, such asimplementing atruck idle reduction plan, should be handled in the Off-
Network Importer and Links Importer.

See Section 10 for further information regarding the inclusion of mitigation and/or
control measuresin PM hot-spot analyses.

4.4.10 Output
(MOVES User Guide Section 2.2.10)

Selecting Output in the Navigation panel provides access to two additional panels:
General Output and Output Emissions Detail. Each of these allows the user to specify
aspects of the output data.

Under General Output, users should make sure to choose “grams’ and “miles’ for the
output units in order to provide results for air quality modeling. Also, “Distance
Traveled” and “Population” should be selected under the “Activity” heading to obtain
vehicle volume information for each link in the output.

Output Emissions Detail is used to specify the level of detail desired in the output data.
Emissions by hour and link are the default selections and cannot be changed. Road type
will also be checked if output by Emission Rates was selected. EPA recommends that
users check the box labeled “Emission Process.” No other boxes should be selected in
order to produce fleet aggregate emission factors for each link.>® Emission rates for each
process can be appropriately summed to calcul ate aggregate PM emission factors for each
link (as described in Section 4.4.7).

4.4.11 Advanced Performance Features
(MOVES User Guide Section 2.2.11)

Most analyses will not use the Advanced Performance Features panel. This menu itemis
used to invoke features of MOV ES that improve run time for complex model runs by

%0 Users may choose to select output by Source Type if using AERMOD to mode avolume source. It may
be appropriate to characterize a volume source with an initia vertical dimension and source rel ease height
that isthe emission-weighted average of light-duty and heavy-duty vehicles. See Section J.3.3 of the
Appendix for more information on characterizing vol ume sources.
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saving and reusing intermediate results. For specific applications, the user may want to
“save data’ for deriving the intermediate MOV ES cal culation of an Op-Mode
Distribution from an average speed or link drive schedule. Thisis discussed further in
the MOVES User Guide, as well as demonstrated in the quantitative PM hot-spot analysis
example of atransit project in Appendix F.

4.5 ENTERING PROJECT DETAILSUSING THE PROJECT DATA MANAGER

After completion of all the necessary panels to create the RunSpec, the user would then
create the appropriate input database tables that describe the project in detail. As
described in Section 4.3, atypical PM hot-spot analysis will involve 32 MOVES runs (16
runs for each build and no-build scenario), each run needing individual sets of input
database tablesto be created. Thisis done using the Project Data Manager, which can be
accessed from the Pre-Processing menu item at the top of the MOV ES GUI or by
selecting Enter/Edit Data in the Domain Input Database section of the Geographic
Bounds panel.

Since modeling a project involves many MOV ES runs, good data management practices
are essentia to prevent confusion and errors. For example, the name of the project input
database for each run should reflect the purpose of that run (e.g.,
“NoBuildSpringAMPeak_in"). A similar naming protocol should be used for the
RunSpec for each run. Also, each tab of the Project Data Manager includes a box for
entering a“ Description of Imported Data.” Modelers should make liberal use of these
descriptionsto (1) indicate whether default or local data were used, and (2) indicate the
source and date of any local data, along with the filename of imported spreadsheets.
These descriptions are preserved with the input database so reviewers (or future users of
the same runs) will have the documentation of inputs readily at hand.

The Project Data Manager includes multiple tabs to open importers used to enter project-
specific data. These importers are:

e Meteorology
Age Didtribution
Fuel Supply
Fuel Formulation
Inspection and Maintenance
Link Source Type
Links
Link Drive Schedule
Operating Mode Distribution
Off-Network

Each of the importers allows the user to create atemplate file with the necessary data
field names and some key fields populated. The user then edits this template to add
project-specific local datawith a spreadsheet application or other tool and imports the
datafilesinto MOVES. In someimporters, there is aso the option to export default data
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from the MOV ES database in order to review and then useit. Once the user determines
that the default data are accurate and applicable to the particular project, or determines
that the default data need to be changed and makes those changes, the user can then
import that datainto MOVES. Details of the mechanics of using the dataimporters are
provided in the MOV ES User Guide. Guidance for the use of these importersin PM hot-
spot analyses is described below.

45.1 Meteorology
(MOVES User Guide Section 2.3.3.4.1)

The Meteorology Data Importer is used to import temperature and humidity data for the
month and hour that are defined in the MOV ES run specification. Although temperature
and humidity data can be entered for all hours, only the one hour selected in the run
specification will be used for PM hot-spot analyses. Meteorology inputs for MOVES
should be the same for build and no-build scenarios.

Users should enter data specific to the project’ s location and time period modeled, as PM
emissions are found to vary significantly depending on temperature. The accuracy of
emission estimates at the project level improves when meteorological data specific to the
modeled location isincluded. Default temperature and humidity values are availablein
MOVES, but are not recommended for use in a PM hot-spot analysis.

Temperatures must be consistent with those used for the project’s county in the regional
emissions analysis (40 CFR 93.123(c)(3)) aswell asthe air quality modeling inputs used
in the hot-spot analysis. Meteorological data may be obtained either from the National
Weather Service (NWS) or as part of a site-specific measurement program. Local
universities, the Federal Aviation Administration (FAA), military stations, and state and
local air agencies may a so be sources of such data. The National Oceanic and
Atmospheric Administration’s Nationa Climatic Data Center (NCDC; online at
www.ncdc.noaa.gov/oa/ncdce.html) is the world’ s largest active archive of weather data
through which years of archived data can be obtained. A data source should be selected
that is representative of local meteorological conditions. Meteorological site selectionis
discussed further in Section 7.5.

Asdiscussed in Section 4.3, MOVES will typically be run for multiple time periods and
specific meteorology data that accurately represents these runs is needed to produce
emission estimates for comparison with both the 24-hour and annua PM NAAQS. The
user should employ a minimum of four hours (corresponding to AM peak traffic/PM
peak traffic/MD traffic/ON traffic), for one day (weekday), for January, April, July, and
October. Within each period of day in each quarter, temperatures should be used that
represent the average temperature within that time period. For example, for January AM
peak periods corresponding to 6 am. to 9 am., the average January temperature based on
the meteorol ogical record for those hours should be used in estimating the average
January AM peak period temperature for MOVES runs. The user may choose to run
additional hours and temperatures beyond the number of traffic periods for which data
exist. For example, within an 11-hour overnight (ON) modeling period, temperature data
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could be used to differentiate hours with significantly different temperatures, despite
having assumed identical traffic estimates. Humidity estimates should be based on the
same hours and data source as the temperature estimates. See Section 4.3 for further
information on the number of MOV ES runs recommended for different project anayses.

45.2 AgeDistribution
(MOVES User Guide Section 2.3.3.4.3)

The Age Distribution Importer is used to enter data that provides the distribution of
vehicle fractions by age for each calendar year (yearID) and vehicle type
(sourceTypelD). These data are needed for running MOV ES at the project level. The
distribution of agel D (the variable for age) fractions must sum to one for each vehicle
type. These inputs should generally be the same for build and no-build scenarios, unless
something about the project would change them (e.g., abus terminal project that includes
the purchase of new busesin the build scenario).

To build aMOV ES-compatible age distribution table, there are three possible options.

1. If available, users should use the latest state or local age distribution assumptions
from their SIP or transportation conformity regiona emissions analysis. For the
initial transition from MOBILE6.2 to MOVES, EPA has provided aregistration
distribution converter.>* Thetool alows users to input a MOBILES.2 registration
distribution table (10, 10, 5 format) and obtain a MOV ES age distribution table.
Over time, users should develop age distribution data consistent with MOVES.

Some users may have local registration distribution tables for all vehicle classes.
However, there may be cases where the user has registration distributions only for
one or more vehicle classes (e.g., LDVs) and therefore relies on MOBILEG.2
defaults for the remaining vehicle classes. In these cases, the user may use
MOVES default distributions available on the EPA’ s website.

2. If the project is designed to serve afleet that operates only locally, such asa
drayage yard or bus terminal, the user should provide project-specific fleet age
distribution data. For most captive fleets, an exact age distribution should be
readily available or obtainable. The data should bein aformat compatible with
MOVES. Thisformat includes age fractions in 30-year bins rather than the 25
used in MOBILE6.2. Additionally, vehicle categories need to be in terms of the
13 MOVES source types.

3. If no state or local age distribution is available, the MOV ES default age
distribution should be used. This can be obtained from the tables avail able on the
EPA website: www.epa.gov/otag/model s'/moves/tools.htm. The user can select
the anaysis year(s) and find the corresponding age distribution. These fractions
are national defaults and could be significantly different than the local project age
distribution. Age distribution can have a considerable impact on emission

51 This convertor can be found online at; www.epa.gov/otag/model moves/tool s.htm.
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estimates, so the default data should be used only if an alternative state or local
dataset cannot be obtained.

45.3 Fue Supply and Fuel Formulation
(MOVES User Guide Section 2.3.3.4.8 and 2.3.3.4.9)

The user needs to definein MOV ES what fuel (s) and fuel mix will be used in the project
area. The Fuel Supply Importer and Fuel Formulation Importer are used to enter the
necessary information describing fuel mix and fuel type for each MOVES run. These
inputs should generally be the same for build and no-build scenarios, unless something
about the project would change them (e.g., a project that includes alternate fuel vehicles
and infrastructure in the build scenario).

Users should review the default fuel formulation and fuel supply datain MOVES and
make changes only if local volumetric fuel property information isavailable. Otherwise,
EPA recommends that the MOV ES default fuel supply and formulation information be
used. Thelone exception to thisisin the case of Reid Vapor Pressure (RVP), where a
user should change the value to reflect the differences between ethanol and non-ethanol
blended gasoline.

For additional guidance on defining fuel supply and formulation information, consult the
EPA document “Technical Guidance on the Use of MOV ES2010 for Emission Inventory
Preparation in State Implementation Plans and Transportation Conformity” available
online at: www.epa.gov/otag/stateresources/transconf/policy.htm.

4.5.4 Inspection and Maintenance (1/M)
(MOVES User Guide Section 2.3.3.4.10)

MOVES does not provide aPM emission benefit from an I/M program. If the user
includes an I/M program in the run specification, the selection will have no impact on PM
emissions.

455 Link Source Type
(MOVES User Guide Section 2.3.3.4.13)

The Link Source Type Importer alows the user to enter the fraction of the link traffic
volume that is represented by each vehicle type (source type). It isnot needed if the
project contains only atransit or other terminal (off-network) link. For each LinkID, the
“SourceTypeHourFractions” must sum to one across all source types.

Additionally, the user needs to ensure that the source types selected in the MOVES
V ehicles/Equipment panel match the source types defined through the Link Source Type
Importer.

There are no defaults that can be exported from the Link Source Type Importer. For any
analysis at the project level, the user needs to provide source type fractions for all
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vehicles being modeled and for each MOV ES run (as vehicle mixes may change from
hour to hour and month to month). There are two options available to popul ate the Link
Source Type input:

1. For projectsthat will have an entirely different source type distribution than that
of the regional fleet, the preferred option isfor the user to collect project-specific
data. For projects such as bus or freight terminals or maintenance facilities that
contain links that are primarily used by a specific subset of the regional fleet,
users need to develop the fractions of link traffic volume by vehicle type data
specific to the project. This could be based on analysis of similar existing
projects through the interagency consultation process.

2. If the project traffic data suggests that the source type distribution for the project
can be represented by the distribution of the regional fleet for a given road type,
the user can provide a source type distribution consistent with the road type used
in the latest regional emissions analysis. For example, highways tend to have a
higher fraction of truck traffic than arterial roads. Therefore, the highway source
type distribution used in the regional emissions analysis may be appropriate to use
for ahighway project.

456 Links
(MOVES User Guide Section 2.3.3.4.12)

The Links Importer is used to define the individual roadway links. All links being
modeled should have unique IDs. The Links Importer requires information on each
link’s length (in miles), traffic volume (units of vehicles per hour), average speed (miles
per hour), and road grade (percent). Users should follow guidance given abovein
Section 4.2 when determining the number of links and the length of specific links.
Consult Section 7 for information on how these links should be formatted for usein air
quality modeling.

4.5.7 Describing Vehicle Activity
(MOVES User Guide Section 2.3.3.4.14 through Section 2.3.3.4.16)

MOV ES determines vehicle emissions based on operating modes, which represent
different types of vehicle activity such as acceleration (at different rates), deceleration,
idle, and cruise that have distinct emission rates. MOV ES handles these datain the form
of adistribution of the time vehicles spend in different operating modes. This capability
is central to the use of MOVES for PM hot-spot analyses because it alows for the
analysis of fine distinctions between vehicle behavior and emissions before and after
construction of the project. For example, the full emission benefits of a project designed
to smooth traffic flow can best be realized by taking into account the changesin
acceleration, deceleration, and idle activity that result from the project. There are several
methods that users may employ to calculate an Op-Mode distribution based on the project
design and available traffic information. MOVES currently offers three options that the
user can employ to add link activity data, depending on data availability. These are:
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1. Provide average speed and road type through the Links input:
Using this approach, MOV ES will calculate emissions based on adefault drive
cyclefor agiven speed, grade, and road type. Input of link drive schedules or
operating mode distributions is not needed. For users modeling a free-flow link
with only basic information on average speed and volume on alink, this option
may be appropriate. This approach accounts for some differencesin emissions
due to changes in operating modes associated with different average speeds on a
specific road type. However, this approach provides the |east resolution when
analyzing the emission impact of a project because the default drive cycles used
by the model may not accurately reflect the specific project. For instance, due to
the range of operating modes associated with intersection projects, asingle
average speed would not spatially capture localized idling and accel eration
emissions.

2. Provide alink drive schedule using the Link Drive Schedule Importer:
The Link Drive Schedule Importer allows the user to define the precise speed and
grade as a function of time (seconds) on a particular roadway link. Thetime
domain isentered in units of seconds, the speed variable is miles-per-hour and the
grade variable in percent grade (vertical distance/latera distance, 100% grade
equals a 45-degree slope). MOVES builds an Operating Mode Distribution from
the Link Drive Schedule and usesit to calculate link running emissions.

Individual Link Drive Schedules cannot be entered for separate source types. The
Link Drive Schedule therefore represents the “tracer” path of an average vehicle
on each link. Link drive schedules could be based on observations using methods
such as chase (floating) cars on similar types of links, or on expected vehicle
activity based on an analysis of link geometry. Link drive schedules will only
represent average vehicle activity, not the full range of activity that will occur on
thelink. Asdescribed in Section 4.2 and Appendix D, users can overcome this
limitation by defining multiple links for the same portion of the project (links that
“overlap”) with separate source distributions and drive schedules to model
individual vehicle types.

3. Provide a detailed operating mode distribution for the link:

The Operating Mode Distribution Importer allows the user to directly import
operating mode fraction data for source types, hour/day combinations, roadway
links, and pollutant/process combinations that are included in the run
specification. Operating mode distributions may be obtained from:

o Op-Mode distribution data from other locations with similar geometric

and operational (traffic) characteristics;> or
e Output from traffic microsimulation models.>

*2 For example, chase (or floating) cars, traffic cameras, and radar guns have been used previously to
collect sometraffic datafor use in intelligent transportation systems and other applications. EPA
encourages the development of validated methods for collecting verifiable vehicle operating mode
distribution data at specific |ocations representative of different projects covered by this guidance.
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4.5.8 Deciding on an approach for activity

Users should consider the discussion in Section 4.2 when deciding on the appropriate
activity input. The MOV ES mode is capable of using complex activity datasets with
high levels of resolution to calculate link-level emissions. EPA encourages the
development of validated methods for collecting verifiable vehicle Op-Mode distribution
data at locations and in traffic conditions representative of different projects covered by
this guidance. However, the user should determine the most robust activity dataset that
can be reasonably collected while still achieving the goal of determining an accurate
assessment of the PM air quality impacts from a given project. The decision to populate
the Links table, Link Drive Schedule, or Op-Mode Distribution should be based on the
data available to the user and should reflect the vehicle activity and behavior on each
link.

Note: If either the average speed or link-drive schedule approach is used, it is not
necessary to input an Op-Mode distribution for on-road link activity.

459 Off-Network
(MOVES User Guide Section 2.3.3.4.16)

The Off-Network Importer is where the user can provide information about vehicles not
driving on the project links, but still contributing to the project’s emissions. Currently,
only one off-network link may be described per run. If more than one off-network link is
associated with the project, another set of 16 MOV ES runs would be needed to
characterize each additional off-network location for each build or no-build scenario.
The Off-Network Importer should be used if the project includes an area where highway
vehicles are parked, starting their engines, or in extended idling mode (such as at atruck
stop, parking lot, or passenger or freight intermodal terminal). All such areas within the
project area should be modeled, regardless of whether they are part of the project.

There are no default values available for any of the off-network inputs, so users will need
to populate the Off-Network table with information describing vehicle activity in the off-
network area being modeled. The necessary fields are vehicle population, start fraction,
and extended idle fraction:

e Thevehicle population reflects the total number of vehicles parked, starting, or
idling on the off-network area over the course of the hour covered by the MOVES
run.

e Thedtart fraction is the fraction of the total vehicle population that starts during
the hour.

%3 A traffic microsimulation model can be used to construct link drive schedules or operating mode
distributionsif prior validation of the model’ s predictions of speed and acceleration patterns for roadway
links similar to those in the project was conducted. If auser has a microsimulation model that has been
previously demonstrated to adequately predict speed/accel eration patterns for relevant vehicle classes (e.g.,
heavy-duty), and has a procedure for importing datainto MOVES, it may be appropriate to use the

mi crosimulation model, subject to interagency consultation.
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e Theextended idle fraction specifies the fraction of time that the vehicle
population spends in extended idle operation in the hour.>

Extended idle operation applies only to long-haul combination trucks and is defined as
the operation of the truck's propulsion engine when not engaged in gear for a period
greater than 15 consecutive minutes, except when associated with routine stoppages due
to traffic movement or congestion.> As discussed in Section 4.2.2, shorter periods of
idling for long-haul combination trucks and all idling for other vehicles should be
modeled as a project link with an Op-Mode distribution that consists only of idle
operation (Op-Mode 1). This can be specified in the Links table by inputting the vehicle
population and specifying an average speed of “0” mph.

For vehicle population inputs, the user should be able to rely on existing project
documentation. The user will also need to estimate the number of starts and idle
operation of the facility for other inputs, which will depend on the project involved. For
example, in abus terminal project, the user could estimate the number of starts and idling
based on expected passenger ridership and proposed operating schedules for the buses
using the terminal. Most buses would be expected to first start early in the morning, prior
to the morning peak period. The buses might operate all day, with little or no start
activity during the midday hours. Idle operation islikely afunction of the volume of
buses accessing the termina each hour and the duration that those busesidle prior to
leaving the terminal. Conversely, an employee parking lot would have little or noidle
activity and may have the opposite trend in start activity. Typically, employees arrive
during the morning peak period and leave during the evening peak period. Inthiscase,
most starts would occur during the evening peak period.

Information on start and idle activity should be specific to the project being model ed.
However, datafrom similar projects could be adapted for use in a quantitative PM hot-
spot analysis, when appropriate. For instance, the ratio of startsto vehicles and the
distribution of starts throughout the day for a project being analyzed could be determined
by studying asimilar parking lot.

If an off-network link is defined, users need to also define an Op-Mode distribution that
describes the soak-time distribution of vehicles on the link; this will affect the start
emissions. Additionally, any extended idle operation on an off-network link needsto be
described by the Op-Mode distribution with a fraction of 1.0 for Op-Mode 200 (Extended
Idle Mode). Since thereisonly one possible extended idle mode in MOVES, this
fraction should always be 1.0.

The soak time is the time a vehicle is stationary with the engine turned off, following the
last timeit was operated. There are no default soak-time distributions available. Soak
times and soak-time distributions should be specific to the type of project being model ed.

> Parked fraction is not required as an input and can be |eft blank.

%5 See “Guidance for Quantifying and Using Long Duration Truck Idling Emission Reductions in State
Implementation Plans and Transportation Conformity”; available online at
Www.epa.gov/smartway/documents/420b04001. pdf.
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This information could either be directly collected or obtained from information collected
for asimilar project. For instance, a park-and-ride lot may have vehicles parked for eight
or nine hours prior to starting, while an intermodal freight terminal may have vehicles
parked for only one hour before starting. Thisinformation should be defined through the
appropriate distribution of soak-time Op-Modes (OpModes 101-108) in the Op-Mode
Distribution table.

The methods and assumptions used to derive off-network inputs (including starts, idle
activity, and soak-time distributions) should be documented as part of the anaysis,
including any adjustments based on data from similar projects.

4.6 GENERATING EMISSION FACTORSFOR USE IN AIR QUALITY
MODELING

The MOVES model provides results as either an emission total (if “Inventory” output is
selected) or an emission factor (if “Emission Rates’ output is selected). The emission
results are produced for each pollutant and process and are cal culated in terms of grams
per link or grams/vehicle-mile per link. Using the equationsin Section 4.4.7, the user
will need to sum the appropriate pollutants and processes to derive alink total
grams/vehicle-mile or grams/hour emission factor. These totals will be needed as inputs
into the appropriate air quality model. Instructions on running AERMOD and
CAL3QHCR for quantitative PM hot-spot analyses arein Section 7 and Appendix J.

Note: If MOVESis being run in batch-mode, or if multiple runs are being saved to the
same output database, the user should make sure to separate link emissions in the result
database by “ MOVESRunID” or “monthiD, daylD, hourlD.” Aggregating separate
runswill result in incorrect emission rates.

4.6.1 Highway and intersection links

For links characterized as “highway” or “running” segments of a project, a
grams/vehicle-mile emission rate is needed for CAL3QHCR; if AERMOD is being used,
agrams/hour emission factor for each roadway link is needed:

e CAL3QHCR uses grams/vehicle-mile emission factors and calculates air quality
estimates based on the volume of traffic and length of agiven link. All of the
information necessary to generate the necessary inputsis available in the MOVES
MySQL output database. After running MOV ES for a particular hour/day/month
scenario, emission results can be located in the user defined MOVES output
database in the table “rateperdistance.” All links defined in the Project Level
Importer will have resultsin the column “rateperdistance.” The units should have
been defined as grams and miles in the MOV ES RunSpec (see Section 4.4.10).
As shown in the equations in Section 4.4.7, all relevant pollutants and processes
should be summed together to get asingle “rateperdistance” value. Thisvalue
can then be paired with link volume and link length for use in CAL3QHCR for
each link.
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e AERMOD uses agrams/hour emission factor for each hour of the day (which
should be mapped based on the time periods analyzed with MOVES, as described
in Section 4.3). If “Inventory” is selected in the Scale panel, MOVES will
produce output in terms of grams/hour/link. The user should then calcul ate
aggregate PM grams/hour emission factors by summing the appropriate pollutants
and processes as described in Section 4.4.7. Since AERMOD processes emission
factorsin terms of grams/hour (or second), no further calculation is necessary.
Section 7 and Appendix J discuss input formats for different AERMOD source
configurations.

4.6.2 Transit and other terminal links

For transit and other terminal projects, or a combination of highway and transit or other
terminal components, AERMOD is recommended (see Section 7). AERMOD uses a
grams/hour emission factor for each hour of the day (which should be mapped based on
the time periods analyzed with MOVES as described in Section 4.3). If “Inventory” is
selected in the Scale panel, MOV ES will produce output in terms of grams/hour/link.
The user should then calcul ate aggregate PM grams/hour emission factors by summing
the appropriate pollutants and processes as described in Section 4.4.7. Since AERMOD
processes emission factors in terms of grams/hour (or second), no further calculation is
necessary. Section 7 and Appendix J discuss input formats for different AERMOD
source configurations.
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Section 5: Estimating Project-Level PM Emissions Using
EMFAC2011 (in California)

5.1 INTRODUCTION

This section of the guidance addresses the necessary steps to run EMFAC2011 to
estimate a project’s exhaust, brake wear, and tire wear emissions for PM hot-spot
analysesin California®® The California Air Resources Board (CARB) maintains the
EMission FACtors (EMFAC) model, which is approved by EPA for developing on-road
motor vehicle emission inventories and conformity analysesin California. EMFAC
models on-road mobile source emissions under multiple temporal and spatial scales; it
produces composite emission factors for an average day of a month (January to
December), a season (summer and winter), or an annual average, for specific Caifornia
geographic areas by air basin, district, and county as well asthe statewide level. EMFAC
can produce PM, s and PM 1 emission rates for three exhaust emission processes
(running, starting, and idle), tire wear, and brake wear.

EMFAC2011 consists of three modules:
e EMFAC2011-LDV, which estimates passenger vehicle emissions;
e EMFAC2011-HD, which estimates emissions from diesel trucks and buses over
14,000 pounds; and
e EMFAC2011-SG, which integrates the output of EMFAC2011-LDV and
EMFAC2011-HD and provides users with the ability to conduct scenario
assessments for air quality and transportation planning.”’

CARB has also made available, through its mobile emissions inventory web site,
EMFAC2011 databases which provide regiona population, activity, emissions, and
emission rates at varying levels of detail. EPA approved EMFAC2011 for SIP and
transportation conformity purposes on March 6, 2013 (78 FR 14533). When the grace
period ends on September 6, 2013, EMFAC2011 will become the only approved motor
vehicle emissions model for al new regional emissions analyses and CO, PMo and PM; 5
hot-spot analyses for transportation conformity determinations across California.

EPA also approved use of the EMFAC2011-PL tool for hot-spot analyses that involve a
“simplified approach.” EMFAC2011-PL extracts emissions factors for analyses of
projects that are consistent with the default assumptions in EMFAC2011. Section 5.5
describes how to use EMFAC2011-PL for projects covered by the smplified approach,
but some aspects of this guidance may be applicable when an aternate project-level tool
has been approved by EPA.*® Sections 5.6 through 5.9 describe how to apply

% This guidance is applicable to EMFAC2011 and future versions of the EMFAC model, unless EPA notes
otherwise when approving the model for conformity purposes. This guidance updates the previous
EMFAC2007 guidance contained in the December 2010 version of this document (EPA-420-B-10-040).

" The current version of EMFAC2011 model, database updates, and supporting documentation can be
downloaded from the CARB website at: www.arb.ca.gov/msei/modeling.htm

%8 EPA noted in its March 2013 Federal Register notice that alternate project-level tools could be used if
EPA approves such tools as having similar performance (78 FR 14534).
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EMFAC2011 using the “detailed approach” for projects that have project-specific vehicle
age distributions and/or project-specific rest and soak time data (e.g., any project that
includes startsor idling). Sections 5.2 through 5.4 apply to al PM hot-spot analyses.
More detail s about applying the different approaches to PM hot-spot anayses are
included later in this section.

Many of the processes and procedures contained in this section are based on procedures
described in CARB's project-level handbook for EMFAC2011> and follow the same
general organization, with additional detail and guidance for using EMFAC2011
specifically for quantitative PM hot-spot analyses, as appropriate. In addition, Appendix
G of this EPA guidance contains an example of using EMFAC2011 for a highway
project, and Appendix H contains an example of using EMFAC2011 for atransit project.

Asdiscussed in Section 2.4, it is suggested that project sponsors conduct emissions and
air quality modeling for the project build scenario first. If the design valuesfor the build
scenario are less than or equal to the relevant NAAQS, then the project meets the hot-spot
analysis requirements of project-level conformity and it is not necessary to model the no-
build scenario. Following this approach will allow usersto avoid additional emissions
and air quality modeling. Please see Section 2.4 for additional information if the design
values for the build scenario are greater than the relevant NAAQS.

Finally, this section describes how to use EMFAC2011 to estimate emissions from a
highway and transit project that requires a PM hot-spot analysis (“the project”); this
section could also be used to estimate emissions for any other highway and transit
facilitiesin the project area, when necessary. The emission factors obtained from the
EMFAC2011 modules and databases can then be used in air quality modeling as
discussed in Section 7 of the guidance.

The genera stepsto using EMFAC2011 areillustrated in Exhibit 5-1. This section
presumes users aready have a basic understanding of how to run EMFAC2011. Note
that there are some aspects of Section 5 that differ from the MOV ES guidance discussed
in Section 4, due to the inherent differences between MOVES and EMFAC2011. For
example, using EMFAC2011 may require the use of multiple modules to obtain all the
emission factors for a project, whereas MOVES uses asingle GUI. In addition,
EMFAC2011 produces emission rates for arange of average speeds only. In contrast,
MOVES calculates emission rates based on a distribution of operating modes, which
allows the option of more advanced methods of defining link-level activity.

As described in Section 2.3, decisions on how to use EMFAC2011 for a quantitative PM
hot-spot analysis should be considered through the process established by each area’s
interagency consultation procedures (40 CFR 93.105(c)(1)(i)). Any technical questions
about EMFAC2011 should be directed to CARB.

% EMFAC2011 “Handbook for Project-level Analyses’ (CARB, January 2013), available online at:
www.arb.ca.gov/msei/emfac2011-pl-handbook-for-proj ect-level -anal yses-fina -020713- 2. pdf
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Exhibit 5-1. Stepsfor Using EM FAC2011 in a Quantitative PM Hot-spot Analysis®

Divide the project into
links
(Section 5.2)

h 4

Determine the number of
EMFAC2011 runs
(Section 3.3)

Determining the
Modeling Approach
(Section 5.4)

Use Simplified
Approach
(Section 5.5)

No

~—

Does the project vehicle
age distribution differ
from the EMFAC2011
defaults for the region?

7

Yes

>~

No

Does the project include
vehicle start and/or idling
emissions?

Yes

A 4

Use Detailed
Approach
(Sections 5.6-3.8)

% The process shown in this exhibit differs in several ways from the decision matrix in CARB’s
EMFAC2011 “Handbook for Project-level Analyses” in several respects due to the application hereto PM
hot-spot analyses. See Section 5.4 for more information.
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5.2 CHARACTERIZING A PROJECT IN TERMSOF LINKS

Prior to using EMFAC2011, usersfirst need to identify the project type and the
associated emission processes (running, start, brake wear, tire wear, and idle exhaust) to
be modeled. This guidance distinguishes between two types of transportation projects:
(2) highway and intersection projects, and (2) transit or other terminal projects:
¢ For highway and intersection projects, running exhaust, brake wear, and tire wear
emissions are the main focus.
e For transit and other terminal projects, start and idle emissions are typically
needed, and in some cases these projects will aso need to address cruise,
approach and departure running exhaust emissions on affected links.

The goal of defining aproject’slinksisto accurately capture emissions where they occur.
A link represents a ssgment of a highway or transit project characterized by a certain type
of vehicle activity. Generally, the links specified for a highway project should include
road segments with similar traffic conditions and characteristics. Links representing
trangit or other terminal projects should similarly reflect variation in idle and start
activity, aswell as other relevant cruise, approach and departure running exhaust
emissions.

5.2.1 Highway and intersection projects

A PM hot-spot analysis fundamentally depends on the availability of accurate data on
roadway link speed and traffic volumes for build and no-build scenarios.®* Thus, local
traffic data should be used to characterize each link sufficiently. It isrecommended that
the user divide a project into separate links to allow sufficient resolution at different
vehicle traffic and activity patterns; characterizing this variability in emissions within the
project areawill assist in air quality modeling (see Section 7).

For analyses with EMFAC2011, an average speed and traffic volume is needed for each
link.? A simple example would be asingle, one directional, four-lane highway that
could be characterized as one link with one average speed. If the project anaysis
involves intersections, the intersections need to be treated separately from the free-flow
links that connect to those intersections. Although road segments between intersections
may experience free-flow traffic operations, the approaches and departures from the
intersections will involve acceleration, deceleration, and idling activity not present on the
free-flow link. For intersection modeling, the definition of link length will depend on the

¢ Project sponsors should document available traffic data sets, their sources, key assumptions, and the
methods used to develop build and no-build scenario inputs for EMFAC. Documentation should include
differences between how build and no-build traffic projections are obtained. For projects of loca air
quality concern, differencesin traffic volumes and other activity changes between the build and no-build
scenarios must be accounted for in the datathat is used in the PM hot-spot anaysis.

%2 Unlike MOVES, EMFAC2011 does not alow a user to account for more detail ed data to describe the
pattern of changesin vehicle activity (proportion of timein acceleration, deceleration, cruise, and idle
activity) over the length of aroad.
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geometry of the intersection, how that geometry affects vehicle activity, and the level of
detail of available activity information.

When using EMFAC2011, project sponsors can use average speeds for highway and
intersection links based on travel time and distance. Travel time should account for the
total delay attributable to traffic signal operation, including the portion of travel when the
light is green and the portion of travel when thelight isred. The effect of ared signal
cycle on travel time includes deceleration delay, move-up time in aqueue, stopped delay,
and acceleration delay. Each approach link would be modeled as one link to reflect the
higher emissions associated with vehicle idling through lower speeds affected by stopped
delay; each departure link would be modeled as another link to reflect the higher
emissions associated with vehicle accel eration through lower speeds affected by
acceleration delay.

Project sponsors should determine average congested speeds by using appropriate
methods based on best practices used for highway analysis.*® Some resources are
available through FHWA's Travel Model Improvement Program (TMIP).%
Methodol ogies for computing intersection control delay are provided in the Highway
Capacity Manual.®

5.2.2 Transit and other terminal projects

For transit and other terminal projects such as abus terminal or intermodal freight
terminal, the user should have information on starts per hour and number of vehicles
idling during each hour. This activity will likely vary from hour to hour. Itis
recommended that the user divide such a project into separate links to characterize
variability in emission density within the project area appropriately (as discussed in
Section 7). Inthis case, each “link” describes an area with a certain number of vehicle
starts per hour, or a certain number of vehiclesidling during each hour.

Generaly, users need to account for the number of vehicle starts and the amount of idle
activity (in hours). Gramg/trip rates can be calculated for start exhaust emissions.
Additionally, grams/idle-hour (grams/hour) emission rates can be calculated for both
regular idle and extended idle exhaust emissions. Users need to have data on the number
of vehicle starts per hour and number of vehiclesidling during each hour to get the total
project or project area emission factor.

In addition, some transit and other terminal projects may have significant running
emissions similar to free-flow highway projects (such as buses and trucks traveling to and
from an intermodal terminal). These emissions can be calculated by defining one or

8 As discussed in Section 7, the use of the CAL3QHCR queuing a gorithm for intersection idle queues is
not recommended. Rather, idling vehicles should be represented in combination with decel erating,
accelerating, and free-flow traffic on an approach segment of an intersection.

% See FHWA's TMIP website: http:/tmip.fhwa.dot.gov/.

8 Users should consult the most recent version of the Highway Capacity Manual. As of the release of this
guidance, the latest version isthe Highway Capacity Manual 2010, which can be obtained from the
Transportation Research Board (see www.trb.org/main/blurbs/164718.aspx for details).
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more unique running links as described in Section 5.2.1 and Appendix G (that is, in
addition to any other roadway links associated with the project). These running link
emissions can then be aggregated with emissions from starts and idling from non-running
activity on the transit or other terminal link outside of the EMFAC2011 model to
generate the necessary air quality model inputs.

Note: The user may choose to exclude sour ces such as a separate service drive, separate
small employee parking lot, or other minor sources that are determined to be
insignificant to project emissions.

5.3 DETERMINING THE NUMBER OF EMFAC2011 RUNS

5.3.1 Genera

Before using EMFAC2011 to calculate emission factors, users should first determine the
number of unique scenarios that can sufficiently describe activity variation in a project.
In most projects, traffic volume, average speed, idling, fleet mix, and the corresponding
emission factors will likely vary from hour to hour, day to day, and month to month.
However, it isunlikely that data are readily available to capture such finite changes.
Project sponsors may have activity data collected at arange of possible temporal
resolutions. The conformity rule requires the use of latest planning assumptions or data
available at the time the conformity analysis begins (40 CFR 93.110).%° Depending on
the sophistication of the activity data analysis for a given project, these data may range
from adaily average-hour and peak-hour value to hourly estimates for all days of the
year. EPA encourages the development of sufficient travel activity data to capture the
expected ranges of traffic conditions for the build and no-build scenarios.

5.3.2 Projectswith typical travel activity data

Traffic forecasts for highway and intersection projects are often completed for annua
average daily traffic volumes, with an alocation factor for a daily peak-hour volume.
This data can be used to conduct an analysis with EMFAC2011 that is representative for
all hours of the year. The most reasonable methods in accordance with good practice
should be used to obtain the peak-hour allocation factors and diurnal distribution of
traffic and the methods must be determined in accordance with interagency consultation
procedures (40 CFR 93.105(c)(2)(i)).

One option isto represent traffic over four time periods: morning peak (AM), midday
(MD), evening peak (PM), and overnight (ON). For example, the peak-hour volume can
be used to represent activity conditions over a three-hour morning (AM) and three-hour
evening period (PM). The remaining 18 hours of the day can be represented by the
average off-peak hourly volume (AADT minus the total volume assigned to the peak

% See “EPA and DOT Joint Guidance for the Use of Latest Planning Assumptionsin Transportation
Conformity Determinations,” EPA-420-B-08-901 (December 2008); available online at:
www.epa.gov/otag/stateresources/transconf/policy/420008901. pdf .
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period, divided by the number of off-peak hours). These 18 hours would be divided into
amidday (MD) and overnight (ON) scenario.

The following is one suggested approach for an analysis employing the average-
hour/peak-hour traffic scenario:
e Morning peak (AM) emissions based on peak hour traffic data, applied to hours
between 6 am. and 9 am,;
e Midday (MD) emissions based on average off-peak hourly traffic data, applied to
hoursfrom 9 am. to 4 p.m,;
e Evening peak (PM) emissions based on peak hour traffic data, applied to hours
from 4 p.m. to 7 p.m.; and
e Overnight (ON) emissions based on average off-peak hourly traffic data, applied
to hoursfrom 7 p.m. to 6 am.

If there arelocal or project-specific data to suggest that the AM or PM peak traffic
periods will occur in different hours than the default values suggested here, or over a
longer or shorter period of time, that information should be documented and the hours
representing each time period adjusted accordingly. Additionally, users should determine
peak periods for the build and no-build scenarios independently and not assume that each
scenario isidentical.

The number of EMFAC2011 “runs’ needed to represent changes in fleet mix depends on
what modeling approach is required to complete the analysis (see Section 5.4). In some
cases, only one run will be necessary, with the resulting emissions rates being wei ghted
and aggregated through post-processing to reflect a particular fleet mix. In other cases,
multiple model runswill be required. Thiswill be described in more detail in Sections
5.5 through 5.9.

Since PM emission rates do not vary with temperature and humidity in EMFAC2011, itis
not necessary to run multiple EMFAC2011 scenarios to capture seasonal variationin
emission rates. An exception to this concerns medium-heavy and heavy-heavy diesel
truck idling rates, which do vary by season to account for load factor changes due to
heating, air conditioning, and accessory use. See Section 5.8.3 for more information
about these idling rates and options for accounting for this variation in a particular
analysis.

5.3.3 Projectswith additional travel activity data

Some project sponsors may have devel oped traffic or other activity data to show
variations in volume and speed across hours, days, or months. Additionally, if usersare
modeling atransit or other terminal project, traffic volumes, starts, and idling estimates
arelikely to be readily available for each hour of the day. Under either of these
circumstances, users have the option of applying the methodology described above (using
average-hour and peak-hour as representative for all hours of the year) if it is determined
through the interagency consultation process that using the additional data would not
significantly impact the emissions modeling results. Alternatively, additional
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EMFAC2011 scenarios could be generated to produce a unique emission factor for each
activity scenario (i.e., each period of time for which specific activity data are available).

54 DETERMINING THE MODELING APPROACH

EMFAC2011 uses amodular emissions modeling approach that departs from the single
model approach used by EMFAC2007. Because of this, it may now be necessary to use
more than one method — or go to more than one source — to obtain all the emission rates
needed to complete a particular quantitative PM hot-spot analysis. The following
sections describe where the emission rates can be found for different vehicle types, the
tools avail able to obtain them, and approaches that can be used to determine which tools
are applicable to a specific analysis.

This guidance describes two genera approachesto using EMFAC2011 for quantitative
PM hot-spot analyses: simplified and detailed. Users should follow the general decision
matrix shown in Exhibit 5-2 to determine which approach is appropriate for their
particular analysis. EPA anticipates that the mgjority of projects that require PM hot-
spot analyses should be covered by the simplified approach, where emissions factors for
projects are consistent with the default assumptionsin EMFAC2011. In contrast, the
detailed approach is appropriate when projects:
e Haveavehicle age distribution that differs from EMFAC2011 default parameters
for the county in which the project is located; and/or
e Have project-specific rest and soak time data (e.g., any project that includes
vehicle start or idling emissions).®’

In the context of the general decision matrix, “idling emissions’ are those project
emissions resulting from dedicated idling activity (e.g., idling at atruck stop or bus or
intermodal terminal); in these cases, the detailed approach isto be used. Any idling that
occurs as part of aregular vehicle drive cycle (e.g., idling while paused at asignal light)
would be captured as part of a project’s running emissions and should considered when
calculating link average speed as described in Section 5.2; if thisisthe only idling
occurring as part of a project, use of the simplified approach would be appropriate.

" The general decision factors described here (and shown in Exhibits 5-1and 5-2) differ from those
included in CARB’s EMFAC2011 “Handbook for Project-level Analyses” in two respects. First, CARB’s
handbook includes athird factor that has to be met to use the simplified approach (“Are project-specific
ambient temperature and relative humidity profiles available profiles available and different from EMFAC
defaults?’) However, since PM emission rates do not vary based on temperature and relative humidity in
EMFAC2011, thisfactor isirrelevant for PM hot-spot analyses. Second, CARB’ s handbook does not
indicate whether the project includes vehicle start and idling emissions as a factor in deciding to use the
detailed approach. While there is some default information on rest and soak timesincluded in
EMFAC2011, for aPM hot-spot conformity analysis the project sponsor is expected to have and use
project-specific soak/idle and start times; therefore any PM hot-spot analysis which includes starts or idle
emissions should use the detail ed approach.
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While the general decision matrix should be used as a guide, the final decision on which
approach is used for a particular project should be determined consistent with the
interagency consultation procedures.

The remainder of this section contains additiona guidance for selecting an approach
based on the type of project being analyzed in the PM hot-spot analysis. The two
approaches themselves are explained in further detail in Section 5.5 (simplified approach)
and Sections 5.6 through 5.9 (detailed approach).

Exhibit 5-2. General Decision Matrix for Using EMFAC2011 for PM Hot-spot
Analyses®

e e e
age distribution differ \ Yes
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5.4.1 Highway and intersection projects

The simplified approach can be used for highway and intersection projects for PM hot-
spot analysesif the project-specific vehicle age distributions do not differ from the
EMFAC2011 defaults for the county in which the project islocated. The simplified
approach is described further in Section 5.5.

For PM hot-spot analyses, project sponsors should use the latest state or local age
distribution assumptions from their SIP or transportation conformity regional emissions
analysis, or other project-specific age distribution data, if available. If the age
distribution to be used in the PM hot-spot analysis differs from the EMFAC2011 defaults
for the county in which the project islocated, this would necessitate use of the detailed
approach, described further in Sections 5.6 through 5.9.

% As previously noted in this section, this matrix differsin several ways from the general decision matrix in
CARB’s EMFAC2011 “Handbook for Project-level Analyses’ due to the application here to PM hot-spot
analyses.
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Start and idle emissions would not normally be part of a highway or intersection project
anaysis;, however, if they are, the detailed approach should be used.

5.4.2 Transit and other terminal projects

Transit and other terminal projects will be expected to have proj ect-specific rest/soak
times to generate start and idle emissions; for these projects, the detailed approach
described in Sections 5.6 through 5.9 should be used. If the termina project is designed
to serve afleet that operates only locally, such as a drayage yard or bus terminal, the
sponsor should provide project-specific fleet age distribution data, which would aso
necessitate use of the detailed approach.

There may be limited cases where the simplified approach described in Section 5.5 could
be appropriate when modeling certain vehicle activity associated with atransit or other
terminal project (such as modeling the running emissions associated with aterminal); this
should be decided on a case-by-case basis using the interagency consultation process.

When modeling transit or terminal projectsinvolving bus fleets, care should be taken to
obtain emission rates for the appropriate EMFAC2011 bus type; see Section 5.6.2 for
details.

5.5 APPLYING THE SIMPLIFIED APPROACH: USING EMFAC2011-PL

As noted in Section 5.4, the ssimplified approach described here may be appropriate for
highway and intersection projects meeting certain criteria. Most transit and terminal
projects would not qualify to use this approach since they will involve project-specific
rest/soak times (except to obtain any running emissions associated with the terminal);
these projects would instead use the detailed approach.

The simplified approach uses EMFAC2011-PL, a project-level assessment tool CARB
has devel oped to assist in the generation of emission rates for certain project-level
analyses.®® EMFAC2011-PL uses emissions and activity datafrom EMFAC2011-SG
module inventory files (default inventories of EMFAC2011-LDV and EMFAC2011-HD
modules) and cal culates emission factors consistent with the default fleet distributionsin
the region in which the project islocated. Thetool is available for download from
CARB’s Mobile Source Emission Inventory website
(www.arb.ca.gov/msei/modeling.htm). The EMFAC2011-PL tool isused only with the
simplified approach as described in this section. The steps for using EMFAC2011-PL for
the simplified approach for a PM hot-spot analysis are shown in Exhibit 5-3.

% As previously noted, EPA noted in its March 2013 Federal Register notice that aternative project-level
tools could be used if EPA approves such tools as having similar performance (78 FR 14534). This
guidance will cover only the use of EMFAC2011-PL for the simplified approach.
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The EMFAC2011-PL tool will generate the following emission rates for the vehicle
category type, geographic area, fuels, and timeframe selected, relevant for PM hot-spot
analyses:

¢ Running Exhaust Emissions Rates [RUNEX] in g/mile/vehicle

¢ |dling Exhaust Emissions Rates [IDLEX] in g/hr/vehicle

e Starting Exhaust Emissions Rates [STREX] in g/trip/vehicle

e PM Brake Wear [PMBW] and PM Tire Wear [PMTW] in g/mile/vehicle

Note that EMFAC2011-PL does not allow one to enter any project-level activity data
with which to associate these emission rates and also does not generate composite rate
that includes brake wear and tire wear. Therefore, in most situations the rates obtained
from EMFAC2011-PL will have to be post-processed in order to calculate the emissions
from the project; see Section 5.5.9 for more details.

EMFAC2011-PL contains a graphical user interface (GUI) to enable the selection of
emission rates relevant for a particular project (see Exhibit 5-4). The following sections
describe the selections available in the GUI and how to use EMFAC2011-PL to obtain
project emission rates.

5.5.1 Vehicle Category Scheme

This selection allows one to select the vehicles categories for which emission rates will
be obtained. Users must select one of the following options:

EMFAC2011 Vehicle Categories

EMFAC2007 Vehicle Categories

Trucks/Non-Trucks Categories

Trucks 1/Trucks 2/Non-Trucks Categories

Total (Fleet Average)

In many cases, project travel activity dataislikely to be in truck/non-truck categories, in
which case selection of the “Trucks/Non-Trucks’ option would be appropriate. If project
datais not available at the vehicle category level, the “Total” option should be selected.
Users modeling one or more specific vehicle types would choose the appropriate EMFAC
vehicle category options as alater selection (see Section 5.5.6).

5.5.2 Region Type

EMFAC2011-PL offers six geographic scales (State, Air Basin, Air District, MPO,
County, and GAI)™; each corresponds to specific defaults for fleet characteristics. For
PM hot-spot analyses, users will typically select the County region type.

" More information on the various EMFAC model vehicle categories is available online at:
www.arb.ca.gov/msei/vehicl e-categori es.xlsx

™ The GAI sub-area option is used in EMFAC2011 to distinguish certain heavy-duty idling rates in specific
parts of the state and is not an appropriate selection here.
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Exhibit 5-3. Using the Simplified Approach (EMFAC2011-PL tool) for a PM Hot-
spot Analysis

Open EMFAC2011-PL

tool
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5.5.3 Region

After “County” has been selected for Region Type as recommended in Section 5.5.2, the
county in which the project is located should be selected here (e.g., “ Sacramento”). For
projects which may be located in more than one county, options include selecting the
county in which the majority of the project islocated, or running EMFAC2011-PL
multiple times to obtain rates for the parts of the project located in each county. For these
situations, the interagency consultation process should be used to determine what
approach may be most appropriate.
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Exhibit 5-4. EMFAC2011-PL Graphical User Interface (GUI)

EMFAC2011-PL (Ver 1.1)
Project-level Emission Rates Database
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CT T OT T
L @ 'S C r c c
-]
O |
O
O
Reset Download Exit

55.4 Calendar Year

EMFAC2011-PL isableto analyze caendar years from 1990 to 2035 but is limited to

one year per run. The calendar year (CalYr) selected here should be that of the project
analysisyear. If an analysis year beyond 2035 is needed, select 2035 to represent that

year.

555 Season

EMFAC2011-PL can estimate emission factors for two seasons (winter and summer) or
an annual average. In general, since there is no seasonal variation in the PM emission
rates generated by EMFAC2011-PL, it will be appropriate to use the annual average.”

2 The only seasonal variation in PM emission ratesin EMFAC2011 isin the medium-heavy and heavy-
heavy duty diesdl truck idling rates (see Section 5.8.3). Since this guidance recommends obtaining all
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As previously noted, any variationsin project fleet mix will be handled through post-
processing and will not require additional EMFA C2011-PL runs (see Section 5.5.9); a
single EMFAC2011-PL will therefore be able to generate all the emission rates for a
project eligible to use the ssimplified approach.

5.5.6 Vehicle Category

The options available in this category depend on the selection previously made for
Vehicle Category Scheme (see Section 5.5.1):

o |f either the EMFAC2011 vehicle category scheme were selected, the option for
vehicle category will include all the vehicle categories for each model. Output for
all categories can be selected, or only one category if that isthe only rate desired.

¢ |f the Trucks/Non-Trucks scheme was selected, then the options are to obtain
rates for either both categories or just one.

o |ftheTotal (Fleet Average) scheme was selected, the only option isto obtain rates
for All Vehicles Combined.

In most cases, “ALL" should be selected to ensure al vehicle classes areincluded in the
output.

5.5.7 Fuel Type

This selection offers the option of selecting emission rates by fuel type (GAS, DSL, TOT,
or ALL). In most cases “TOT” should be selected, which will ensure all fuel types are
included in resulting composite rate. However, when using EMFAC2011-PL to obtain
emissions for avehicle category using asingle fuel, selecting only the desired fuel typeis
recommended. Selecting “ALL” will give separate output for gas and diesel fuel types,
which would be useful in the event project VMT was available by fuel type.

55.8 Speed

EMFAC2011-PL can give emission ratesin 14 speed bins (5-70 MPH in 5 MPH
increments). The speed bin selected should be the speed that most closely matches the
average speed for the link for which the EMFAC scenario applies. If the project contains
links with alarge range of average speeds, it may be useful to select al speed bins
(“ALL") for efficiency.

5.5.9 Generating and post-processing EMFAC2011-PL emission factors

Once all the selections have been made on the EMFAC2011-PL GUI, the user should
select “Download” to obtain the desired rates. Once the download process is completed,
an Excd file containing the results will appear in the drive where the EMFAC programis
located. Rates for different processes will be on separate tabs within the spreadsheet.

vehicleidling rates using the detailed process (see Section 5.6), annua average isthe recommended
selection here when using EMFAC2011-PL.



Because the rates for different processes are output into different spreadsheet tabsin this
way, for running emission links, the EFMAC2011-PL results will then have to be post-
processed to add brake wear and tire wear emission rates to the associated running
emission rates to obtain a composite rate suitable for usein air quality modeling. This
post-processing will have to occur outside of EM FAC2011-PL and can be accomplished
using a spreadsheet or similar tool.

As previously mentioned, only one EMFAC2011-PL “run” is necessary to obtain
emissions rates for a project using the simplified approach. However, if the project fleet
mix differs from the EMFAC2011 default county vehicle mix, those rates will then have
to be weighted and aggregated to reflect the project-specific fleet mix before being used
inair quality modeling. Typically, this would mean weighting the emission rates to
reflect the appropriate truck/non-truck vehicle mix of aproject. See Appendix G for an
example of this post-processing for asimplified highway project. An additional example
can be found in Scenario #4 in the Appendices to CARB’s EMFAC2011 “Handbook for
Project-level Analyses.” There may be limited cases in which no post-processing of
EMFAC2011-PL results are needed.

5.6 OVERVIEW OF THE DETAILED APPROACH

56.1 General

The detailed approach is to be followed when completing a quantitative PM hot-spot
anaysis when (@) the vehicle age distributions for the project differ from EMFAC2011
defaults, and/or (b) the project includes vehicle idling and/or start emissions. As noted in
Section 5.4, most transit and other terminal projects are likely to use the detailed
approach. In addition, any highway or intersection project that has a vehicle age
distribution which differs from the EMFAC2011 default values would also have to use
the detailed approach.

The detailed approach consists of two parts:
e TheEMFAC2011-LDV procedure, which gives emission rates for light duty
vehicles and some bus types (see Section 5.7); and
e The EMFAC2011-HD procedure, which gives emission rates for heavy duty
vehicles and the remaining bus types (see Section 5.8)

Depending on the fleet mix for the project, users may need to use either the
EMFAC2011-LDV procedure, the EMFAC2011-HD procedure, or both proceduresin
order to obtain all the emission rates needed for a particular project. Exhibit 5-5 shows
an overview of using the detailed approach for a quantitative PM hot-spot analysis. In
addition, Section 5.9 describes the process for combining emission rates from
EMFAC2011-LDV and EMFAC2011-HD into alink aggregate emission rate suitable for
use in dispersion modeling.
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Because project analyses necessitating use of the detailed approach cannot use the
EMFAC2011-PL tool (or similar interface) to obtain EMFAC2011 emission rates, this
section of the guidance contains detailed instructions on how obtain data directly from
the various EMFAC2011 modules. In addition, this guidance is geared towards
addressing the most likely situations likely to be part of a PM hot-spot analysis. CARB is
available to help answer questions on how to obtain emission rates for project situations
not covered by this guidance.

The genera steps to the EMFAC2011-LDV procedure can be summarized as:

e Open EMFAC2011-LDV and determine appropriate inputs to describe the
geographic area, time period, and vehicles for which you need emission rates;

e Select “Emfac” mode to generate area-specific fleet average emission factors;

e Change settings for temperature and humidity, to input one appropriate value for
each that represents the project area;

e Edit program constants to change distribution of VMT, trips, and vehicle
population (as needed) to reflect the project’s fleet mix;

e Run EMFAC2011-LDV and obtain the relevant project emissions factors for
running exhaust, tire wear, brake wear, MDT and HDT idling, and gasoline
vehicle start emissions;

e If needed, estimateidling emissions for all other vehicle types, based on the
EMFAC emission factor for 5 mph;

o |If needed, estimate diesel start emissions by multiplying the time between ignition
and driving by the appropriate idle rate;

e For alink total emissions factor, add running, tire wear, and brake wear emission
factors together;

e Processidling and start emissionsto reflect the activity anticipated at the project
when transit and other terminal links are modeled.

Section 5.7 will cover these stepsin detail.

The general steps to using the EMFAC2011-HD procedure can be summarized as.

e Obtain running exhaust, brake wear, and tire wear emission rates from CARB’s
EMFAC website, selecting the relevant geographic area, time period, and vehicle
types,

e If needed, obtain idling emission rates from CARB’ s website, selecting the
relevant geographic area and filtering the spreadsheet for the appropriate calendar
year and vehicle type;

o |If needed, weight the rates from the individual EMFA C2011-HD vehicle classes
into an aggregate heavy-duty emission rate based on the default VMT mix and the
proj ect-specific age distribution;

o |If needed, estimate diesel start emissions by multiplying the time between ignition
and driving by the appropriateidle rate;

e Tocaculatethetota emissions factorsfor each link, add running, tire wear, and
brake wear emission factors together;

e Processidling and start emissionsto reflect the activity anticipated at the project
when transit and other terminal links are modeled.
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Section 5.8 will cover these stepsin detall.

The remainder of this section discusses two situations which may cause confusion when
applying the detailed approach for atransit or other terminal project: (1) where to obtain
emission rates for the bus typesincluded in EMFAC2011, and (2) how to addressidling
and start emissions.

Exhibit 5-5. Using the Detailed Approach for a PM Hot-spot Analysis

EMFAC2011-HD
Categories

EMFAC2011-LDV
Categories

Divide
project data
by vehicle

\/

h 4

| | LULUW
[

A procedure
5.8)

LU Follow EMFAC2011-HD
|

5.6.2

Introduction to EMFAC2011 bus types

EMFAC2011 contains emission rates for seven different bus types. When using the
detailed approach to model abusfleet (for atransit or terminal project, for example),
users need to determine the appropriate EMFAC2011 vehicle bus type and make
selections accordingly. Exhibit 5-6 contains alist of the bustypes, a brief description of
each, and the associated EM FAC2011 vehicle category and module (EMFAC2011-LDV

or EMFAC2011-HD) which should be used to obtain the desired rate.

5.6.3 Obtaining idling emissions using the detailed approach

Idling emissions in EMFAC2011 are handled differently depending on the vehicle type

involved. In general:

For EMFAC2011-LDV vehicle types, in most (but not all) cases, it will be
necessary to use the appropriate 5 mph running emission rate to obtain an idling
rate — see Section 5.7.4 for details.

For EMFAC2011-HD vehicle types, idling rates have been explicitly included in
the model. In this case, the appropriate idle rate should be identified and used in
the analysis — see Section 5.8.3 for details.
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Therefore, if idling emissions for a project are required for vehicle types found in both
the EMFAC2011-LDV and EMFAC2011-HD modules, then both methods will need to
be used to extract al the required idling emission rates for that project.

Exhibit 5-6. Bus Typesin EMFAC2011

Bustype

Description

EMFAC2011 vehicle category
[Modulein which found]

Urban transit buses

Publicly-owned urban transit buses. Either
diesd buses or (more commonly) natural gas
buses certified to diesel standards.

UBUS-DSL
[EMFAC2011-LDV]

Intercity buses
(motor coach)

Heavy buses with a specific body type used
for inter-regional transit. Regulated by the
Truck and Busrule.

Motor Coach-DSL
[EMFAC2011-HD]

Other diesel buses Catch-all diesdl bus category. Includesrental | OBUS-DSL
car shuttles, school buses sold to a private [EMFAC2011-HD]
entity like achurch, etc. Regulated by the
Truck and Busrule.

Small transit/ Lighter, smaller buses used by transit or UBUS-GAS

paratransit buses

paratransit fleet, etc.

[EMFAC2011-LDV]

Other gas buses

Catch-all category for gas buses or shuttles
not owned by atransit fleet or school district.

OBUS-GAS
[EMFAC2011-LDV]

School buses (diesel)

Self-explanatory. Regulated by the Truck
and Busrule.

SBUSDSL
[EMFAC2011-HD]

School buses (gas)

Self-explanatory; few in number.

SBUS-GAS
[EMFAC2011-LDV]

5.6.4 Obtaining start emissions using the detailed approach

General

Obtaining start emissions using the detailed approach also depends on the vehicle type
involved. EMFAC2011 does not include explicit start emission rates for any diesel
vehicle typesin either the EMFAC2011-LDV or EMFAC2011-HD modules. However,
EMFAC2011 does include start emission rates for gasoline vehicles.

In general, then, when needing to estimate project start emissions:
¢ For gasoline vehicles, obtain the appropriate start emission rate from the
EMFAC2011-LDV module;
e For diesdl vehicles, estimate the start emissions rate based on the vehicle sidling
rate, as described below.
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Obtaining start emission rates for EM FAC2011 diesel vehicle types

A diesel start can be defined as the period following “key-on” ignition, an initial warm-
up period before the vehicle begins driving. The duration of this process will be specific
to the project, but can be simply modeled as a period of idle activity.

To estimate start emissions, users should multiply the length of this period in terms of
hours (e.g., 3 minutes = 0.05 hour) by the appropriate idle rate in grams/hour extracted
from EMFAC2011, to determine a gram/start emission rate for usein air quality
modeling. For instance, to account for a 30 second start-up period, the EMFAC2011 idle
rate (in grams/hour) should be multiplied by .0083 hoursto obtain the total grams of
emissions per start. This grams/start rate can then be multiplied by the number of vehicle
starts present in the project in that hour to obtain total start emissions.

More Section 5.6.3 for more information about obtaining idling rates using the detailed
approach.
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5.7 APPLYING THE DETAILED APPROACH: USING EMFAC2011-LDV

The procedure described here should be used to generate emission rates for any of the
EMFAC2011-LDV vehicle categories listed in Exhibit 5-7 when using the detailed
approach for aPM hot-spot analysis.

Exhibit 5-7. EMFAC2011-LDV Vehicle Categories

EMFAC2011 Vehicle & Technology Description

LDA — DSL Passenger Cars

LDA — GAS Passenger Cars

LDT1 — DSL Light-Duty Trucks (0-3750 Ibs)

LDT1 — GAS Light-Duty Trucks (0-3750 |bs)

LDT2- DSL Light-Duty Trucks (3751-5750 lbs)

LDT2 — GAS Light-Duty Trucks (3751-5750 lbs)

LHD1 — DSL Light-Heavy-Duty Trucks (8501-10000 lbs)
LHD1 — GAS Light-Heavy-Duty Trucks (8501-10000 lbs)
LHD2 — DSL Light-Heavy-Duty Trucks (10001-14000 Ibs)
LHD2 — GAS Light-Heavy-Duty Trucks (10001-14000 |bs)
MCY — GAS Motorcycles

MDV — DSL Medium-Duty Trucks (5751-8500 |bs)
MDV — GAS Medium-Duty Trucks (5751-8500 |bs)

MH — DSL Motor Homes

MH — GAS Motor Homes

T6TS — GAS Medium-Heavy Duty Gasoline Truck

T71S — GAS Heavy-Heavy Duty Gasoline Truck

SBUS — GAS School Buses

UBUS — DSL Urban Buses

UBUS — GAS Urban Buses

OBUS — GAS Other Buses

Exhibit 5-8 shows the general process for using the EMFAC2011-LDV module to obtain
emission rates for EMFAC2011-LDV vehicle types for PM hot-spot analyses. However,
how EMFAC2011-LDV isto be configured and run depends entirely upon the specific
types of rates required for a particular PM hot-spot analysis. This section will describe
the various EMFAC2011-LDV inputs and show, as an example, how to use
EMFAC2011-LDV to obtain an aggregate light duty emission rate from vehicles types
LDA, LDT1, LDT2, and MCY. In addition, Appendix H contains an example of how to
use EMFAC2011-LDV to generate bus idling rates for atransit terminal for aPM hot-
spot analysis.
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Exhibit 5-8. Using EMFAC2011-LDV to Obtain Emission Ratesfor PM Hot-spot
Analyses
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5.7.1 Specifying basic scenario inputs

To generate emission factorsin EMFAC2011-LDV for PM hot-spot analyses, users need
to first enter a series of basic inputs using the user interface. Exhibit 5-9 presents a
summary of al basic inputs needed to complete an EMFAC2011-LDV scenario run
(“scenario”). The EMFAC2011-LDV defaults can be used directly for most basic input
categories; however, some inputs need to be modified to reflect project-specific
information.

Exhibit 5-9. Summary of EMFAC2011-L DV Inputs Needed to Evaluate a Project
Scenario for a PM Hot-spot Analysis

Step | EMFAC Basic Input Category | EMFAC Basic Input Data | Modification Needed?
State
. Air Basin
. Geographic Area Disrict Yes
County
Calculation Method By Sub-Area No*
Use Average
2 Calendar Y ear Calendar Y ear Yes
Month
3 Season or Month Season Yes
Annud
- Default .
4 Scenario Title Modify Optional
All
5 Model Years Modify No
. All s
6 Vehicle Classes Modify Optional
Default
7 I/M Program Schedule Modify No

* Defaultsto “Use Average” if “County” selected. If “District” selected, “By Sub-Area” optionis
available.

** |f aproject uses a subset of the default fleet, users should delete unwanted vehicle classes
through the “Vehicle Classes’ user interface.

Geographic area and cal cul ation method

Upon creating a new scenario in EMFAC2011-LDV, users should enter into GUI the
geographic area where the project islocated. EMFAC2011-LDV offers four geographic
scales and each corresponds to specific defaults for fleet characteristics. The “Area
Type” category includes State, Air Basin, District, and County. For PM hot-spot
analyses, users will typically select the County areatype. When “County” is selected, a
list of al the countiesin Californiawill be available. Users should select the county
where the project islocated.

If the selected county is part of only one air basin, users can continue to the next step to
specify caendar years. However, if the selected county iswithin multiple air basins,
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EMFAC2011-LDV will show two options, “By Sub-Area’ and “Use Average,” as
calculation methods. Users should select “By Sub-Area’ to generate EMFAC2011
emission factors in look-up tables for all sub-areas within the selected county.

For instance, Los Angeles County is located in both the Mojave Desert Air Basin and the
South Coast Air Basin. If the project islocated near the Port of Los Angeles and “Los
Angeles County” with “By Sub-Area’ selected, EMFAC2011-LDV will provide
emission data for both the Mojave Desert Air Basin and the South Coast Air Basin. Only
the look-up tables for the South Coast Air Basin would be used because thisis where the
port is located; the Mojave Desert Air Basin data would be ignored.

Calendar year

EMFAC2011-LDV isableto analyze calendar years from 1990 to 2035 and allows
emission rates to be obtained for multiple calendar yearsin asingle run. Users should
select one or more calendar years based on the project scenarios to be analyzed. If an
analysis year beyond 2035 is needed, select 2035 to represent that year.

Season or month

EMFAC2011-LDV can give emission factors for each month, two seasons (winter and
summer), or an annual average. Although VMT and speed are handled external to the
model, the vehicle mix may vary by hour and season and these scenarios should be
modeled explicitly. Asdiscussed in Section 5.3, users should use EMFAC for the
appropriate number of scenarios based on the availability of travel activity data. Users
with typical trave activity data (i.e., average and peak hour data) may run one or two
scenarios (depending whether vehicle mix varies between the peak-hour and average-
hour) and will select “annual average” in the “ Season or Month” selection panel. Users
with additional data that shows variation in fleet mix across seasons or months should
select the appropriate month or season for each run.

Scenario title

EMFAC2011-LDV generates adefault scenario title that includes the name of the county,
calculation method, season or month, and calendar year. A replacement scenario title can
be specified, if desired.

Model years

EMFAC2011 includes vehicle model years from 1965 to 2040 and default assumptions

about mileage accumulation that vary by model year. EMFAC2011-LDV will generate
emission factors for 45 model years (ages 1 through 45). Users can change the range of

model yearsto be included in an EMFAC2011-LDV run through the model interface. If
aproject involves a specialized and simple fleet (e.g., buses operating in a bus terminal)
for which the range of model yearsiswell known or reliably estimated, users may
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consider including only those model years and exclude unrelated vehicle typesin an
EMFAC2011-LDV run.

Vehicle classes

Typically, all 21 default vehicle classes should be selected for most projects. The
exception would be a project or link that involves a specialized fleet of limited vehicle
types (e.g., abusterminal). The EMFAC2011-LDV module assumes vehicle population
and travel activity distributions by vehicle class, depending on the geographic area and
analysis year selected. Editing the default distribution of vehicle classes, and excluding
vehicle classes from the rate cal culations will be discussed in Section 5.7.3. If only one
vehicletypeis selected, al emission information in the EMFAC2011-LDV output will be
calculated for that one vehicle type.

I/M program schedule

Currently, no PM emission benefit from I/M programs existsin EMFAC2011. Although
EMFAC2011-LDV dlows edits for each I/M program, users should not alter the default
settings and parameters associated with I/M programs and their coverage.

5.7.2 Configuring mode and output

EMFAC includes three scenario types or modeling modes: Burden, Emfac, and Calimfac.
For PM hot-spot analyses, users should select the “Emfac” mode, which generates area-
specific fleet average emission factors for running exhaust, starting and idling emissions.
Once Emfac mode is selected, the following additional settings can be modified:

Temperature and relative humidity

The default settings in the Emfac mode include 15 temperature bins (-20F to 120F) and
11 relative humidity bins (0% to 100% RH) to generate average emission factors.
However, because EMFAC2011 PM emission rates are insensitive to changes in
temperature and humidity, generating emission factors for all default temperature/relative
humidity combinations throughout an analysis year is not necessary. Asshown in
Exhibit 5-10, users need to remove the default temperature/relative humidity settings and
input only one value (e.g., 60F, 70% RH) for temperature and relative humidity,
respectively, to perform an Emfac mode run. Selecting one combination of
temperature/relative humidity will reduce computer run time and produce PM emission
factor look-up tables that can be easily used.
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Exhibit 5-10. Changing EMFAC2011-LDV Default Settingsfor Temperature and
Relative Humidity

Select/Edit temperature for Emfac calculations Select/Edit temperature for Emfac calculations
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" Delete temperature 2 10 " Delete temperature 14 110 " Entes temperature 2 (i

" Delete temperature 3 il " Delete lemperature 15 120 5 (G
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Note: Radio button selection will default to delete even after change has been made.
Speed

The Emfac mode allows users to input up to 24 speed values to populate average
emission factors. The default setting specifies speed bins for 0 mph through 65 mphin 5
mph increments. Emission factors for intermediate speeds can aso be generated if
specific speed values are input into the EMFAC2011-LDV module.

Users have several optionsto calculate appropriate speed-dependent emission factors for
aproject. For instance, if ahighway link in abuild scenario is known to have an average
speed of 32 mph, it can be directly input into the speed list of EMFAC2011-LDV to
produce the associated PM emission factors. Alternatively, if the EMFAC2011-LDV
default settings are used to generate alook-up table for different speed bins, users can
either select the emission factors associated with the closest speed bin (e.g., 30 mph bin,
representing speeds of 27.5 mph to 32.5 mph), or interpolate between the emission
factors for speed bins of 30 mph and 35 mph.

For specific cases for which the average link speed is less than 5 mph, users can either
select the emission factors from the 5 mph speed bin, or extrapolate the desired speed by
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using the emission factors from the speed bins for 5 mph and 10 mph to create atrend
line to lower speeds.

Output ratefile

The Emfac mode can provide emission information in four output formats with different
levels of detail. Users should select “ Summary Rates (RTS).” The Summary Rates
format generates average emission factors by speed for six vehicle groups (aggregated
from the 21 vehicle classes modeled in EMFAC2011-LDV) and an overall average
emission factor for the entire vehicle fleet. Typically, the“ALL” emission factor
(aggregate) should be used.

Output particul ate

Asshown in Exhibit 5-11, users have to select either PM o or PM» 5 in an Emfac mode
run to obtain particulate emission factors. EMFAC2011-LDV must be run twice to
obtain both PM;o and PM, s data for those projects that are located in both PM 1o and PM 5
nonattai nment/mai ntenance areas.

Exhibit 5-11. Selecting Pollutant Typesin EMFAC2011-L DV for PM 10 and PM 5
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5.7.3 Editing program constants

Default datain the Emfac mode

The Emfac mode is associated with arange of pre-populated program constants linked to
specific time periods and California geographic areas. Exhibit 5-12 lists the default data
available in the Emfac mode that can be accessed through the “Edit Program Constants”
in the user interface. For aPM hot-spot analysis, many of the defaults do not need to be
modified. However, users do need to determine which adjustments are needed for the
default distributions of VMT, trips, and vehicle population by vehicle class. The
EMFAC2011-LDV interface has “ Copy with Headers” and “Paste Data Only” tabs that
are helpful for usersto easily export the default data and import the adjusted data.

Exhibit 5-12. EMFAC2011 Program Constants and M odification Needsfor PM
Hot-spot Analyses

M odification
EMFAC2011-L.DV Description Needed for PM
Program Constants
Analyses?

Exh Tech Fractions Exhaust control technology fractions No
Evap Tech Fractions | Evaporative control technology factions No
Interim I/M Enhanced interim I/M program No
Population Vehicle population by class, fuel type, and age Y es*
Accrual Odometer accrual rate by class, fuel type, and age No
Trips Vehicle trips/starts per day by class, fuel type, and age Y es*
VMT Vehicle miles traveled per day by class, fud type, and age Y es*
Speed Fractions VMT by speed bin distribution for each vehicle class No
Idle Time Idle times by vehicle class, fuel, and hour of day No

* Different distributionsin VMT, trips, or vehicle popul ation than those refl ected by the EMFAC2011
defaults should be updated through the user interface to incorporate project-specific vehicle activity
information.

EMFAC2011-LDV alows users to adjust the calcul ated fleet-average emission factors by
varying the relative weightings of the 21 vehicle classes. This adjustment is done by
replacing the default numbers for each vehicle classin the EMFAC2011-LDV user
interface, using the “VMT” option for a highway project, or the “Trips’ or “Population”
option if analyzing atransit or other terminal project, under the “ Edit Program Constants’
function available via the Emfac mode screen (an example is discussed bel ow).

Note: EMFAC2011-LDV also allows users to modify the fuel characteristics
(gas/diesdl/electric) for each vehicle class. For most PM hot-spot analyses for highway
projects with non-captive fleets, users will not need to modify the fuel assumed for the
fleet vehicles. For projectsinvolving captive fleets with known fuel use distributions, the
default fractions should be modified.
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For the scenario described earlier, where only an aggregate light-duty emission rateis
needed, the heavy-duty classes included in EMFAC2011-LDV should be functionally
“zeroed-out” by assigning avalue of “1” (see Exhibits 5-13 and 5-14).”® The default
VMT for the light duty (non-truck) vehicle classes (PC, T1, T2, and MC) would remain
unchanged unless project-specific VMT is available for these vehicle classes, in which
case these entries should be adjusted to reflect project data. ,.

Exhibit 5-13. Example Default EM FAC2011-LDV VMT by Vehicle Class
Distribution (Heavy-duty Vehicle VM T Highlighted)

Editing VMT data for scenario 1: Sacramento County Subarea Annual CYr 2015 Default Title

Total WHT for area

Copy with Headings |

Faste Data Onlp |

Sacramento County ]

Editing Mode Editing WMT [vehicle miles traveled per weekday]
TatalWMT By 'ehicle Class ] By ehicle and Fuel | By Vehicle/Fuel/Hour |

01 -LightDuty dwtos (PC] | 19693386,

02 - Light-Duty Trucks [T1] 2661480,

03-LightDuty Tucks [T2] | 6345360

04 - Medium-Luty Trocks (T3) hals T,

05 - Light HD Trucks [T4] 1765262,

06 - Light HD Trucks (T5) 249544,

07 - CAIRP+005+15 Tre/Sngl (TR 147654,
08 - Agriculture [TE]

09-Public + Utibe (TE) | 0
10-OutefState(T7) | 0
n-carey [ 0

12 - Inztate Tractor [T7) I—
13 - Instate Single [T7) m

14 - Paort [Dravage] [TF)

15 - Agriculture [T7)
16 - Public+Ut+S olidw aste[T7)

17 - Other Buzes Ad112
18 - Uiban Buses 90968,
19 - Motarcycles 242062,
20 - School Buzes el
21 - Motor Homes 25366,

o Cance Daone

8 EMFAC2011-LDV will not accept “0” asavalid input.
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Exhibit 5-14. Example Adjusted EM FAC2011-LDV VMT by Vehicle Class
Distribution (Heavy-duty Vehicle VM T Highlighted)

Editing VMT data for scenario 1: Sacramento County Subarea January CYr 2012 Default Title
Total ¥MT for area i Headings | Hasteliat |

Sacramento County l

Editing Mode Editing YMT [wehicle miles traveled per weaskday)
TaotalWMT  ByVehicle Class l By Yehicle and Fuel ] By Wehicle/Fuel/Hour l

071 - Light-Duty Autas [PC] 19693386

02 - Light-Louty Trucks [T1] 2B61480
13 - Light-Cruaty Trucks [T2] £345360

04 - Medium-Duty Trucks (T3]

05 - Light HD' Trucks [T4]

06 - Light HD Trucks [T5]

07 - CAIRP+005+5 TredSngl [TH]
08 - Agrculture [TE]

09 - Public: + Utk [TE) I—

10-Outef State (T7) [
n-cameE [0

12 - Inztate Tractor [T7] I—

13 - Instate Single [T7] j

14 - Port [Drayage] (T7F)

15 - Agriculture [T7]
16 - Public+UItl+5 olidw aste(T7)

—_f | =

17 - Other Buzes 1
18 - Urban Buzes 1
19 Matarcpcles 242062
20 - School Buses 1
21 - Motar Homes 1

Apply Cancel [

Note: The average emission factors provided by EMFAC2011-LDV in the “ Emfac mode”
are VMT-weighted (for running emissions), vehicle trip-weighted (for start emissions), or
vehicle population-weighted (for idle emissions) across different vehicle classes. If a
user runsthe model for a county, the weighting reflects county-level VMT, trips (starts),
or vehiclefleet and their absolute values are not relevant at the project level.

For most transit and other terminal projects, users may have detailed information on not
only vehicle mix, but also fuel mix (diesel/gas/electric) and age distribution (model year
distribution). Users should adjust the fuel mix (changed through the “By Vehicle and
Fuel” tabs of the VMT, Population, and Trips panels) to reflect the known or expected
fuel use (if, for instance, abusfleet is expected to use entirely diesel fuel). Similarly, if
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the age distribution (model year distribution) is known for a particular fleet, this should
be entered in place of the EMFAC2011-LDV default values (found in the “By
Vehicle/Fuel/Age’ tab of the Edit Population panel). An example showing the steps
involved in defining a project-specific age distribution for asingle vehicle type is shown
in Appendix H.

Note that EMFAC2011-LDV’s ability to model alternate fuel optionsis not uniform
among vehicle classes. If users determine that modification of the fleet in terms of fuel
or age distribution is needed, they should contact CARB for further guidance. However,
for most highway and intersection projects with a non-captive fleet, the EMFAC2011-
LDV default fuel mix should be used.

5.74 Generating EMFAC2011-LDV emission factors

For each EMFAC2011-LDV run, emission factors will be generated in the “ Summary
Rates (RTS)” file (.rtsfile) in the form of look-up tables. These tables are organized and
numbered by different emission processes and pollutant types. PM emission factors for
running exhaust, idle exhaust, tire wear, and brake wear are included in Table 1 of the .rts
file; PM start emission factors are included in Table 2 of the .rtsfile. Exhibit 5-15
(following page) includes exampl e screenshots of EMFAC2011-LDV .rtsfile output.

Highway and intersection links

For each speed value (greater than 0 mph), EMFAC2011-LDV outputs running exhaust,
tire wear, and brake wear emission factorsin grams/vehicle-mile, for six vehicle groups
plus an aggregate emission factor named as “All”. Note that the .rts output file includes
only six vehicle groups — an aggregation of the 21 vehicle classes manipulated during the
input process. In general, assuming users have run the model with VM T-wel ghted
distributions appropriate for the project’ s fleet activity (see Section 5.7.2), only the
emission factors from the “ All” column will be needed. The “All” column includes a
grams/vehicle-mile value that is a VMT-weighted average based on the user-provided
vehicle activity mix. The sum of running exhaust, tire wear, and brake wear grams/mile
PM emission factors for a given speed isthe total fleet-average grams/vehicle-mile
emission factor appropriate for modeling highway project links:

TOta' Llnk EmISSIOI’] FaCtOI’ = (EFrunning) + (EFtirewear) + (EFbrakewear)

Thetotal link emission factor (grams/vehicle-mile) can be used in combination with the
link volume and link length asinput into CAL3QHCR. If using AERMOD, an emission
rate (in grams/hour) should be calculated for each link. This can be done by multiplying
the total link emission factor (calculated above) by the link hourly volume and link
length. If the project contains heavy-duty vehicle activity, an additional processis
necessary to weight together heavy-duty and light-duty emission rates based on link-
specific heavy-duty/light-duty volumes. See Section 5.9 for additional information.
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Exhibit 5-15. Example EM FAC2011-L DV Running Exhaust, Tire Wear, and Brake
Wear Emission Factorsin the Summary Rates (rts) Output File

B default.rts - WordPad

File Edit Wwiew Insert Format Help
DEE & #
Pollutant WName: FPM1O0 Temperature: 60F ERelative Humidity: 70% 2
Speed
MFPH LDL LDT MDT HDT UETUS MCT ALL
a 0.0oa 0.0oa 0.057 1.380 0.0oa 0.0oa 0.054
5 0.0s50 0.095 0.098 1.630 0.888 0.051 0.163
i0 0.033 0.062 0.065 1.1:29 0.643 0.040 0.111
15 0.022 0.043 0.046 0.763 0.453 0.033 0.076
Z0 0.016 0.032 0.034 0.549 0.376 0.0z9 0.055
Z5 0.013 0.024 0.026 0.460 0.303 0.026 0.045
30 0.010 o.0z0 o.021 0.395 0.252 0.025 0.037
35 0.0o9 0.017 0.018 0.350 0.z18 0.024 0.033
40 0.008 0.015 0.018 0.327 0.195 0.0z25 0.030
45 0.0oo7 0.014 0.015 0.324 0.1581 o.0z7 0.0z9
50 0.0a7 0.014 0.014 0.340 0.173 0.031 0.030
55 0.0oo7 0.014 0.015 0.376 0.17z2 0.037 0.032
60 0.005 0.015 0.01a6 0.431 0.177 0.04a8 0.0368
65 0.0o9 0.018 0.018 0.505 0.189 o.060 0.04z2
Pollutant Wame: FPM10 - Tire Wear Temperature: 60F ERelative Humidity: 70%
Speed
MPH LDA LDT MDT HDT TETS nCY ALL
a 0.0oa 0.0oa 0.0oa 0.0oa 0.0oa 0.0oa 0.0oa
5 0.0o0s 0.0o0s 0.0o9 0.026 0.0o0s 0.004 0.0o9
i0 0.00s8 0.00s8 0.0o9 0.026 0.00s8 0.004 0.0o9
15 0.00s8 0.00s8 0.0o9 0.026 0.00s8 0.004 0.0o9
Z0 0.00s8 0.00s8 0.0o9 0.026 0.00s8 0.004 0.0o9
Z5 0.00s8 0.00s8 0.0o9 0.026 0.00s8 0.004 0.0o9
30 0.00s 0.00s 0.0o9 0.026 0.00s 0.004 0.0o9
35 0.00s8 0.00s8 0.0o9 0.026 0.00s8 0.004 0.0o9
40 0.00s 0.00s 0.0o9 0.026 0.00s 0.004 0.0o9
45 0.00s8 0.00s8 0.0o9 0.026 0.00s8 0.004 0.0o9
50 0.00s 0.00s 0.0o09 0.026 0.00s 0.004 0.0o09
55 0.00s8 0.00s8 0.0o9 0.026 0.00s8 0.004 0.0o9
a0 0.008 0.008 0.oo09 0.0ze 0.008 0.004 0.oo09
65 0.00s8 0.00s8 0.0o9 0.026 0.00s8 0.004 0.0o9
Pollutant Wame: FPM10 - Brake Wear Temperature: 60F ERelative Humidity: 70%
Speed
MPH LDA LIT MDT HDT TETS HCY ALL
a 0.0oa 0.0oa 0.0oa 0.0oa 0.0oa 0.0oa 0.0oa
5 0.013 0.013 0.013 0.o0zz 0.013 0.006 0.013
i0 0.013 0.013 0.013 0.022 0.013 0.006 0.013
15 0.013 0.013 0.013 0.0zz 0.013 a.aaea 0.013
Z0 0.013 0.013 0.013 0.022 0.013 0.006 0.013
Z5 0.013 0.013 0.013 0.022 0.013 0.006 0.013
30 0.013 0.013 0.013 0.022 0.013 0.006 0.013 =
ac A oAte A oAte A oAta A oAna A oAta A Anc A oAte
< >
[Faor Help, press Fi LI

Transit and other terminal links

For transit and other terminal projects, such as bus terminals or intermodal freight
terminals, the emissions contribution will be a combination of idling, starting, and/or
running emissions. EMFAC2011-LDV allows users to generate emission factors for both
the bus terminal itself (idling and start emissions) and approaching/departing links
(running emissions) in asinglerun. To obtain project-specific running exhaust emission
factors, users can modify the VMT associated with the buses at the approaching link by
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adjusting the values for each of the EMFAC2011-LDV vehicle classesin the user
interface with the method described in Section 5.7.3. In the same EMFAC2011-LDV
run, users can enter project-specific vehicle popul ation to generate the necessary idle
emission factors. Note that since AERMOD will always be used for complex projects
involving both highway/intersections and terminals, the running rates from EMFAC
(grams/veh-mile) should be converted to grams/hour rates.

Other special projects may need additional data manipulation. Project sponsors should
contact CARB or thelocal air quality management district for further guidance.

Idling Emissions. Idling emission factors for some EMFAC2011-LDV vehicle types (the
MDT and HDT groups) are reported as grams/idie-hour and are availablein Table 1 of
the .rtsfile associated with a speed value of 0 mph. For all other vehicle types (including
passenger cars and urban buses), an idle rate may be calculated based on the reported rate
for 5 mph, alsoin Table 1 of the .rtsfile. Thisrate in grams/vehicle-mile should be
multiplied by 5 miles/hour to obtain a grams/veh-hour rate. This grams/veh-hour idle
rate can then be multiplied by the number of idling vehiclesin the area and the resulting
grams/hour rate can be used in air quality modeling.

Note that in many transit projects, buses will not typically idle for the entire hour.
Therefore, the grams/veh-hour rate should be adjusted to include the actually number of
idling buses, aswell asthe “dwell time.” For instance, atransit terminal may have a
particular areawhere 50 busesidle for 6 minutes per hour while they pick-up/drop-off
passengers. Theidlerate generated by EMFAC2011-LDV should be multiplied by the
number of idling buses, as well as the fraction of the hour (0.1 hour) whenidlingis
occurring. The resulting grams/hour rate can be used in air quality modeling.

Start Emissions. Start emissions may be a significant source of PM for many transit or
other terminal projects. EMFAC2011-LDV reports start emissions as grams/trip (or
gramg/start) emission factors for gasoline vehicles only. These factors can be combined
with project-specific estimates of vehicle trips (or starts) per hour to calculate grams/hour
emissions. Starting emission factors depend on the vehicle soak time (the soak timeis
the time avehicleis stationary with the engine turned off, following the last time it was
operated). Thelonger avehicleisturned off, or soaks, the higher the start emissions
embedded in EMFAC2011-LDV. The output look-up table for start emissions includes
18 time bins (5 minutes to 720 minutes); users need to choose an appropriate time bin
that is representative for the project activity. A particular area of starting activity may
have a soak time distribution (e.g., 10 percent soaking 5 minutes, 40 percent soaking 320
minutes, and 50 percent soaking 720 minutes), the subsequent rates should be
appropriately weighted together to calculate a grams/hour emission rate for usein air
quality modeling.

Since EMFAC2011-LDV does not contain any start rates for any diesel vehicle typein
the modul e, the approach described in Section 5.6.4 should be used to estimate a start rate
for these vehicles. Note that idling emissions (and therefore start emissions) will vary
between EMFAC2011-LDV vehicle types; care should be taken to ensure rates are
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matched to the correct vehicle type and that starts for al appropriate vehicle types are
accounted for.

Running Emissions. Finaly, users may need to model running exhaust emissions from
cruise, approach, and departure link activity, as well as start and idle emissions at the
project site. For instance, to assess impacts from a proposed bus terminal, users may
need to evaluate the idle emissions from buses at the terminal as well as the bus running
exhaust emissions along the links approaching and departing from the terminal.

Given that the link activity will likely involve aunique vehicle fleet (one with a
disproportionate amount of bus activity), users should modify the default travel activity
in EMFAC-LDV to reflect the bus activity.
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5.8 APPLYING THE DETAILED APPROACH: USING EMFAC2011-HD

The procedure described here should be used when emission rates are needed for any of
the EMFAC2011-HD vehicle categories listed in Exhibit 5-16.

Exhibit 5-16. EMFAC2011-HD Vehicle Categories

EMFAC2011 Vehicle & Technology

Description

T6 Ag - DSL

Medium-Heavy Duty Diesel Agriculture Truck

T6 CAIRP heavy - DSL

Medium-Heavy Duty Diesel CA International Registration Plan Truck
with GVWR>26000 Ibs

T6 CAIRP small - DSL

Medium-Heavy Duty Diesel CA International Registration Plan Truck
with GVWR<=26000 lbs

T6 instate construction heavy - DSL

Medium-Heavy Duty Diesel instate construction Truck with
GVWR>26000 |bs

T6 instate construction small - DSL

Medium-Heavy Duty Diesel instate construction Truck with
GVWR<=26000 Ibs

T6 instate heavy - DSL

Medium-Heavy Duty Diesel instate Truck with GVWR>26000 |bs

T6 instate small - DSL

Medium-Heavy Duty Diesel instate Truck with GVWR<=26000 |bs

T6 OOS heavy - DSL

Medium-Heavy Duty Diesel Out-of-state Truck with GVWR>26000 Ibs

T6 O0S small - DSL

Medium-Heavy Duty Diesel Out-of-state Truck with GVWR<=26000 |bs

T6 Public - DSL Medium-Heavy Duty Diesel Public Fleet Truck

T6 utility - DSL Medium-Heavy Duty Diesel Utility Fleet Truck

T7 Ag - DSL Heavy-Heavy Duty Diesel Agriculture Truck

T7 CAIRP - DSL Heavy-Heavy Duty Diesel CA International Registration Plan Truck

T7 CAIRP construction - DSL

Heavy-Heavy Duty Diesel CA International Registration Plan
Construction Truck

T7 NNOOS - DSL

Heavy-Heavy Duty Diesel Non-Neighboring Out-of-state Truck

T7 NOOS - DSL Heavy-Heavy Duty Diesel Neighboring Out-of-state Truck
T7 other port - DSL Heavy-Heavy Duty Diesel Drayage Truck at Other Facilities
T7 POAK - DSL Heavy-Heavy Duty Diesel Drayage Truck in Bay Area

T7 POLA - DSL Heavy-Heavy Duty Diesel Drayage Truck near South Coast
T7 Public - DSL Heavy-Heavy Duty Diesel Public Fleet Truck

T7 Single - DSL Heavy-Heavy Duty Diesel Single Unit Truck

T7 single construction - DSL Heavy-Heavy Duty Diesel Single Unit Construction Truck
T7 SWCV - DSL Heavy-Heavy Duty Diesel Solid Waste Collection Truck

T7 tractor - DSL

Heavy-Heavy Duty Diesel Tractor Truck

T7 tractor construction - DSL

Heavy-Heavy Duty Diesel Tractor Construction Truck

T7 utility - DSL Heavy-Heavy Duty Diesel Utility Fleet Truck
PTO - DSL Power Take Off
SBUS - DSL School Buses

Motor Coach - DSL

Motor Coach

All Other Buses - DSL

All Other Buses




In order to capture all the emission processes for EMFAC2011-HD vehicle categories
using the detailed approach, users will need to access multiple data sources (described in
Exhibit 5-17, below). Thisis because the data formats and input requirements are quite
different for different processes:
¢ Running Exhaust Emission Rates (g/mile) change by speed, and therefore, require
speed as an input.
e PM Brake Wear and Tire Wear Emissions Rates (g/mile) are assumed to be same
at all speeds (EMFAC2011-HD outputsit at the“ALL Combined Speed” level).
¢ |dling Exhaust Emission Rates (g/hour) are based on idling time.
e Start Exhaust Emission Rates (g/start) can be estimated using EMFAC2011-HD
idling exhaust rates and the procedure described in Section 5.8.4.

All the required rates to calculate these emissions are available on the CARB website.
The specific tools used to generate emission rates for the EMFAC2011-HD vehicle
categories will vary depending on the particular type of emissions selected. Exhibit 5-17
provides aquick reference for data sources for each of the emission processes. However,
users need to follow all the procedures detailed in following sections (5.8.1 through
5.8.4) to obtain complete emission rates for EMFAC2011-HD vehicles.

Exhibit 5-17. Data Sourcesfor EM FAC2011-HD Vehicle Emission Rates (Detailed
Approach)

Emission Process Whereto Find Units
Running Exhaust www.arb.ca.gov/emfac

Emission Rates gmile
(RUNEX) Download “by speed” for RUNEX

PM Brake Wear www.arb.ca.gov/emfac

and Tire Wear |
(PMBW/PMTW) | Download “Combined” speeds for PMBW and PMTW g/mile
Idling Exhaust http://www.arb.ca.gov/msei/emfac2011 idling_emission_rates.xIsx

Emission Rates glhr
(IDLEX)

Start Exhaust Estimate using appropriate idling exhaust rate; see Section 5.8.4.

Emission Rates g/start

As noted, for some processesit will be necessary to go to CARB’s EMFAC web database
(www.arb.ca.gov/emfac). A screenshot of the database’ s graphical user interfaceis
shown in Exhibit 5-18. Details on how and when to access the database emission factors
are described further in this section.
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In addition, the CARB EMFAC2011 “Handbook for Project-level Analyses’ contains
examples in the appendices (see, in particular, Scenario #5B and Scenario #7) that show
using EMFAC2011-HD to obtain emission rates for someillustrative projects. These can
be referenced as a general guide on how to employ EMFAC2011-HD as part of the
detailed approach.

Exhibit 5-18. Graphical User Interfacefor CARB’'SEMFAC Web Database

AboutARB | Calendars | A-Zindex | ContactUs

( Seach ARE
alALA
@ Google ) Advance:

stance | Laws & Regulations | Health

California Environmental Protection Agency
©= Air Resources Board

Home | Reducing Air Pollution | Air GQuality | Busine

WAL e LR EMFAC Emissions Database
Up LiNKS

© Reducing Air Pallution - ARB
Programs Data Type: O Emissions
© Wobile Sources ® Emission Rates
© Manufacturars o -
Region: | County - i_
© Air Gluality | Alameda ~|
© Emissions |mventary Calendar Year: 1994 &
& Mobile Sources B
Emissions 5
Inventory Season: [Plesse Select |
Vehicle Category: ﬂmﬂiﬁ'
PRrOGRAM LiNKS -
© Background Model Year: | Allvears ¥
© Categories s i — _—
© Current Methods peed: |AllSpeeds v
© Historical Methods Fuel: T
RESOURCES T
© Contact Us T
© Join the MSE| Email List —wposr oe
& RSS / Newsfeed

Back to Top | All ARB Contacts | A-Z Index

5.8.1 Obtaining EMFAC2011-HD vehicle running exhaust emission rates

The general methodology for generating Running Exhaust Emission Rates (RUNEX) for
EMFAC2011-HD vehicles using the detailed approach is shown in Exhibit 5-19.

The emission rates and default VMT by vehicle class (which can be used when
weighting, per Section 5.9) are available through the EMFAC2011 web database
(www.arb.ca.gov/emfac). Users are required to select the following options:

e DataType: Emission Rates

e Region Type: Statewide Average, Air Basin, Air District, MPO, County, Sub-
Area (GAl)
Region (based on Region Type selection)
Calendar Y ear
Season
Vehicle Category scheme (EMFAC2011 or EMFAC2007)
Vehicle Type (based on Vehicle Category scheme selection)
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e Model Year
e Speed
e Fud

See Exhibit 5-19 for additional input guidance. In addition, guidance for using
EMFAC2011-LDV appliesto the Region, Region Type, Caendar Y ear and Season
selections for PM hot-spot analyses; see Section 5.5 for detalils.
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Exhibit 5-19. Obtaining Running Emissions (RUNEX) Emission Rates for
EMFAC2011-HD Vehicles (Detailed Approach)™

Go to EMFAC2011
web database

!

| Select Data Type |

—

‘ Select Region ‘

—

Select Calendar Year

—

!

‘ Select Vehicle Category ‘

| [T | |

| Uncheck the “Vehicle | Yes Does the project No | Check the “Vehicle Categony™
o . . . . lesired
| to “"ALL” option) | vehicle categ(»rw} / | vehicle

;| Check the “Fuel” checkbox | 4

[t eieituiniil |

!

Is activity daN No | Uncheck the “Model Yemr™

i e ; N i to
model } car (or “ALL” for year? | “Combined” option}
multiple model years) ’
I

Are activity data
distributed over
multiple speed

bins?

| Check the “Model Year™ | )

Check the “Speed” checkbox
and select the desired speed
bin

and select the “ALL” option
(for multiple speed outpuls)

A

Click “Download” and save
the Emission Rate file

factor lookup
table
—

™ Exhibit is the same asin CARB’s EMFAC2011 “Handbook for Project-level Analyses” for consistency
purposes. Users may find that the checkboxes now may be menu sel ections.
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5.8.2 Obtaining EMFAC2011-HD vehicle brake and tire wear emission rates

The genera methodology for generating PM Brake Wear (PMBW) and PM Tire Wear
(PMTW) emission rates for EMFAC2011-HD vehicles using the detailed approach is
explained in Exhibit 5-20.

The emission rates are available through the EMFAC2011 web database

(www.arb.ca.gov/emfac). Users are required to select the following options:
o DataType: Emission Rates
e Region Type: Statewide Average, Air Basin, Air District, MPO, County, Sub-

Area (GAl)

Region (based on Region Type selection)

Calendar Y ear

Season

Vehicle Category scheme (EMFAC2011 or EMFAC2007)

Vehicle Type (based on Vehicle Category scheme selection)

Model Y ear

Speed (select “Combined” Speeds option)

Fuel

See Exhibit 5-20 for additional input guidance. In addition, guidance for using
EMFAC2011-LDV appliesto the Region, Region Type, Caendar Y ear and Season
selections for PM hot-spot anayses; see Section 5.5 for details.


www.arb.ca.gov/emfac

Exhibit 5-20. PM Brake Wear and Tire Wear (PMBW/PMTW) Emission Ratesfor
EMFAC2011-HD Vehicles (Detailed Approach)”

Go to EMFAC2011
web database

!

| Sfle?t Date Type |

Select Region ‘

!

Select Calendar Year

‘ [EMFAC2011 or EMFAC2007] ‘

No | Check the “Vehicle Category™

l(; “ALL” oplion) | WV | vehicle

| Uncheck the “Vehicle | Yes Does the project

“zsired

'| and select the “DSL” option |‘

Check the “Model Year”
Incheek the * ol Year”
checkbox and select desired s No | Uncheel the "Model Year
} —

| n)

Is activity data

| multiple model years)

| Uncheck the “Speed” ‘

| “Combined” optiomn) ‘

Click “Download” and save
the Emission Rate file

Output emission
factor lookup

L_/’/—J

> Exhibit is the same asin CARB’s EMFAC2011 “Handbook for Project-level Analyses” for consistency
purposes. Users may find that the checkboxes now may be menu sel ections.
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5.8.3 Obtaining EMFAC2011-HD vehicleidling exhaust emission rates

The general methodology for generating Idling Exhaust Emission Rates (IDLEX) for
EMFAC2011-HD vehicles using the detailed approach is shown in Exhibit 5-21.

Exhibit 5-21. Obtaining Idling (IDLEX) Emission Ratesfor EMFAC2011-HD
Vehicles (Detailed Approach)

‘ Open CARL » vivune powee uussions

‘ (www.art

o e g
| Emission Rates™ file and select the “Save
As” option

Output emission
factor lookup

table

Browse to the appropriate
region

+

Filter the Excel data table
AN o g
Calendar Year and Vehicle

The emission rates are available in an Excel spreadsheet that can be downloaded from the
web at www.arb.ca.gov/msei/emfac2011 idling_emission_rates.xIsx.

e The spreadsheet providesidling emission rates for EMFAC2011-HD vehicle
categories (Diesel Vehicles classesfor T6/MHDT, T7/HHDT, OBUS, and
SBUS).

e Emission rates are in grams/hour

e Emission rates are corrected for cleaner fuel, but not for retrofit requirements of
theidling rule.

e HD Idling emission rates are available for two geographic areas: (1) the South
Coast Air Basin and the South Central Coast (Ventura County) Air Basin; and (2)
all other aress.
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Specific idling emission rates can be selected by selecting select the “Filter” function

from the “Data’ menu and then selecting the following from the drop-down menus:
e By Cdendar Year

By Season

By Vehicle Class

By Fuel Type

By Moddl Y ear

Idle rates are available for annual, winter, or summer periods. Depending on the season,
assumptions are made about the engine load based on the expected use of heaters, air
conditioners, and other vehicle accessories. The annual average rate should not be used,
asit isasimple composite of both winter and summer rates. Instead, users may either
select the most conservative emission rate (usually winter), or emission rates from
summer (S) and winter (W) can be paired with activity on a seasona basis. Users may
consult with the Section 7 of the guidance for information on how seasonal variation in
emission rates impacts the air quality modeling procedures.

If project-specific engine loads are known for idling vehicles, CARB has created
supplemental guidance that, off-model, provides MHDDT and HHDDT emission rates
for activity that CARB has termed “high idle” and “low idle.” ®® Low idle (sometimes
also called “curb idl€”) involves short-term idling with engine speeds of 800 rpm or less
and no accessory loading. Highidleisidling over an extended period of time with
engine speeds over 800 rpm, usually involving the use of heaters, air conditioners, or
other vehicle accessories. If the project under evaluation involves either MHDDT or
HHDDT vehicle types and the user has detailed information about the fleet (vehicle
model years and the amount of time spent in low and highidle, in particular), the
information from this supplemental guidance may be used to obtain more specific idle
emission factorsfor MHDDT and HHDDT than those available in the web-based
Spreadsheet.

5.84 Obtaining EMFAC2011-HD vehicle start exhaust emission rates

Since EMFAC2011-HD does not contain any start rates for any vehicle typein the
module (they are al diesel vehicles), the approach described in Section 5.6.4 should be
used to estimate a start rate for these vehicle types. Note that idling emissions (and
therefore start emissions) will vary between EMFAC2011-HD vehicle types; care should
be taken to ensure rates are matched to the correct vehicle type and that starts for all
appropriate vehicle types are accounted for.

® For MHDDT rates, see Table 11-5 of the EMFAC2011 Technical Documentation, available through
CARB online at: www.arb.ca.gov/msei/modeling.htm. For HHDDT rates, see pages 13-15 of the EMFAC
Modeling Change Technica Memo, “Revision of Heavy Duty Diesel Truck Emissions Factors and Speed
Correction Factors” (origina and amendment), October 20, 2006; available at:
www.arb.ca.gov/msei/supportdocs.htm#onroad.
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5.8.5 Diesd retrofitsin EMFAC2011

Regarding diesel engine retrofits, benefits from the retrofits contained in the Truck and
Bus Rule are dready included in the appropriate EMFAC2011 emission rates. Only
retrofits not included in EMFAC2011 are potentially eligible for consideration outside of
the model. Any issues regarding the model s and associated methods and assumptions for
theinclusion of state control measuresin PM hot-spot analyses must be considered
through the process established by each area’ s interagency consultation procedures (40
CFR 93.105(c)(1)(i)).”"

59 USING THE DETAILED APPROACH FOR PROJECTS CONTAINING BOTH
LIGHT-DUTY AND HEAVY-DUTY VEHICLES

Individual projects will often have amix of vehicle typesthat varies from the regiona
average fleet mix. A common practice in Californiaisto define, for emissions purposes,
“truck” activity as being comprised of all activity associated with what EMFAC identifies
as medium-duty and heavier vehicles. In addition, travel activity datatypically identify
“trucks” in agenera sense, without regard to their fuel type. A useful spreadsheet
showing vehicle class mapping between trucks/non-trucks and the EM FAC2007 and
EMFAC2011 vehicle categories can be found on CARB’ s website:
www.arb.ca.gov/msei/vehicle-categories.xIsx. To obtain a single aggregate link emission
rate for a detailed analysis, users should properly weight together summary rates from
EMFAC2011-LDV and EMFAC2011-HD as described below.

For the light-duty (“non-truck”) fleet, users will need to adjust the project fleet and fleet
activity (VMT, trips) to reflect the expected project fleet mix for each EMFAC2011-LDV
run. Depending on the project, users should modify some combination of VMT (which
affects running exhaust emission factors), vehicle trips (which affects starting emission
factors), and/or vehicle population (which affects running and idling emission factors).
Typically, users should adjust the EMFAC2011-LDV VMT defaultsto “zero-out” al
non-light-duty vehicle classes (demonstrated in Section 5.7.3.) Running the model will
produce an aggregate light duty-only emission rate for the appropriate light-duty vehicle
classes.

To estimate an aggregate emission rate for heavy-duty (“truck”) vehicle classes, it is
recommended that ARB’ s web database be used. Asdescribed in Section 5.8, emission
rates and default VMT can be obtained for each heavy-duty vehicle type. For a detailed
anaysis where a project-specific age distribution is known, emission rates should be
gueried for each heavy-duty vehicle type and vehicle age. A spreadsheet program can be
used to properly weight the heavy-duty vehicle typesto correctly account for the project-

" For information about quantifying the benefits of retrofitting diesel vehicles and engines to conformity
determinations, see EPA’s website for the most recent guidance on thistopic:
Www.epa.gov/otag/stateresources/transconf/policy.htm. Also, see CARB’s website at:
www.arb.ca.gov/msprog/onrdiesel/cal culators.htm.
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specific age distribution. 1f a detailed heavy-duty vehicle mix is not known (i.e., only a
heavy-duty/light-duty split is known), the default VMT reported by the online emission
rate database can be used to properly weight together all heavy-duty vehicle classesinto a
single aggregate heavy-duty emission rate. Users can contact ARB if they have questions
or need additional information about this process.

Once aggregate light-duty and heavy-duty emission rates have been calculated for each
link, they should be weighted together based on the link specific light-duty and heavy-
duty vehicle mix. The resulting emission rate for each link can be used in dispersion
modeling.
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Section 6: Estimating Emissions from Road Dust,
Construction, and Additional Sources

6.1 [INTRODUCTION

This section provides guidance on how to estimate re-entrained road dust and
transportation-related construction dust emissions. MOVES and EMFAC do not estimate
emissions of road or construction dust, so this section must be consulted if dust is
required to be included in the PM hot-spot analysis. See Section 2.5 for further
information regarding when dust emissions are required to be included in a PM hot-spot
analysis. This section also includes information on quantifying emissions from
construction vehicles and equipment and additional sources in the project area, when
applicable. The mode s and associated methods and assumptions used in estimating these
emissions must be evaluated and chosen through the process established by each area's
interagency consultation procedures (40 CFR 93.105(c)(1)(i)).

6.2 OVERVIEW OF DUST METHODSAND REQUIREMENTS

In summary, road or construction dust can be quantified using EPA’s AP-42 method or
aternative local methods. AP-42is EPA’s compilation of data and methods for
estimating average emission rates from a variety of activities and sources from various
sectors. Refer to EPA’s website (www.epa.gov/ttn/chief/ap42/index.html) to access the
latest version of AP-42 sections and for more information about AP-42 in general. The
sections of AP-42 that address emissions of re-entrained road dust from paved and
unpaved roads and emissions of construction dust are found in AP-42, Chapter 13,
“Miscellaneous Sources.” The key portions of the chapter include:

e Section 13.2: “Introduction to Fugitive Dust Sources,”

e Section 13.2.1: “Paved Roads’

e Section 13.2.2: “Unpaved Roads’

e Section 13.2.3: “Heavy Construction Operations’ (includes road construction)

Users should consult EPA’ s website to ensure they are using the latest approved version
of AP-42, as the methodology and procedures may change over time.

In addition to the latest version of AP-42, alternative local methods can be used for
estimating road or construction dust; in some areas, these methods may already exist and
can be considered for use in quantitative PM hot-spot analyses.

This section presumes users aready have a basic understanding of how to use AP-42 or
other dust methods.

8 This guidance is applicable to current and future versions of AP-42, unless otherwise noted by EPA in
the future.
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6.3 ESTIMATING RE-ENTRAINED ROAD DUST

6.3.1 PMo- 5 nonattainment and mai ntenance areas

The transportation conformity rule requires a hot-spot analysis in a PM2 s nonattai nment
and maintenance area to include emissions from re-entrained road dust only if emissions
from re-entrained road dust are determined to be a significant contributor to the PM ;5
nonattainment problem. See Section 2.5 for further information.

6.3.2 PMo nonattainment and maintenance areas

Re-entrained road dust must be included in all PM o hot-spot analyses. EPA has
historically required road dust emissionsto be included in al conformity analyses of
direct PM 1o emissions — including hot-spot analyses. See Section 2.5 for further
information.

6.3.3 Using AP-42 for road dust on paved roads

Section 13.2.1 of AP-42 provides amethod for estimating emissions of re-entrained road
dust from paved roads for situations for which silt [oading, mean vehicle weight, and
mean vehicle speeds on paved roads fall within ranges given in AP-42, Section 13.2.1.3
and with reasonably free-flowing traffic (if the project doesn’t meet these conditions, see
Section 6.3.5, below). Section 13.2.1 of AP-42 contains predictive emission factor
equations that can be used to estimate an emission factor for road dust. This section can
be downloaded from EPA’ s website at: www.epa.gov/ttn/chief/ap42/ch13/index.html.

When estimating emissions of re-entrained road dust from paved roads, site-specific silt
loading data must be consistent with the data used for the project’s county in the regional
emissions analysis (40 CFR 93.123(c)(3)). Inaddition, if the project is located in an area
where anti-skid abrasives for snow-ice removal are applied, information about their use
should be included (e.g., the number of times such anti-skid abrasives are applied).

6.3.4 Using AP-42 for road dust on unpaved roads

Section 13.2.2 of AP-42 provides amethod for estimating emissions of re-entrained road
dust from unpaved roads. Different equations are provided for vehicles traveling
unpaved surfaces at industrial sites and vehicles traveling on publicly accessible roads.
Most PM hot-spot analyses will involve only vehicles traveling on publicly accessible
roads. When applying an equation that accounts for surface material moisture content,
the percentage of surface material moisture must be consistent with the data used for the
project’s county in the regiona emissions analysis (40 CFR 93.123(¢)(3)).
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6.3.5 Using alternative local approaches for road dust

Some PM areas have historically used locally-devel oped methods for estimating re-
entrained road dust emissions that may be more appropriate than the AP-42 methods
given specific loca conditions. Other areas may develop alternativesin the future.

Also, an alternative method could be used if the equations in AP-42 do not apply
to a particular project, as they were devel oped using a particular range of source
conditions. Section 13.2.1 of AP-42 currently states that users should use caution
when applying the 13.2.1 equation outside of the range of variables and operating
conditions specified. In these cases, users are encouraged to consider aternative
methods that can better reflect local conditions.

6.4 ESTIMATING TRANSPORTATION-RELATED CONSTRUCTION DUST

6.4.1 Determining whether construction dust must be considered

Construction-related PM s or PM 1o emissions associated with a particular project are
reguired to be included in hot-spot analyses only if such emissions are not considered
temporary as defined in 40 CFR 93.123(c)(5) (see Section 2.5.5). Thefollowing
discussion includes guidance only for construction-related dust emissions; any other
construction emissions (e.g., exhaust emissions from construction equipment) would need
to be calculated separately, as discussed in Section 6.6.

6.4.2 Using AP-42 for construction dust

Section 13.2.3 of AP-42 describes how to estimate emissions of dust from construction of
transportation projects. This section can be downloaded from EPA’s website at:
www.epa.gov/ttn/chief/ap42/ch13/index.html. Section 13.2.3 of AP-42 indicates that a
substantial source of construction-related emissions could be from material that is tracked
out from the site and deposited on adjacent paved streets. Therefore, AP-42 states that
persons devel oping construction site emission estimates need to consider the potential for
increased adjacent emissions from off-site paved roadways; users should refer to the
discussion regarding paved roads in Section 6.3.3.

6.4.3 Using alternative approaches for construction dust

Some PM nonattainment or maintenance areas have historically used alternative methods
for estimating construction dust that may be more appropriate than AP-42, given specific
local conditions. Other areas may develop aternatives in the future.

Also, an alternative method may be more appropriate if the project’s conditions — such as

surface material silt and moisture content percentages, mean vehicle weight and speed —
are not within the ranges of source conditions that were tested in developing the
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equations. In such cases, users may consider alternative methods that are more
appropriate for local conditions.

6.5 ADDING DUST EMISSIONSTO MOVES/EMFAC MODELING RESULTS

Emission factors for road and construction dust should be added to the emission factors
generated for each link by MOVES or EMFAC (in California). Oncethisdatais
available, the user can move on to Section 7 to develop input files for the appropriate air
quality model.

6.6 ESTIMATING ADDITIONAL SOURCESOF EMISSIONSIN THE PROJECT
AREA

6.6.1 Construction-related vehicles and equipment

In certain cases, emissions resulting from construction vehicles and equipment, including
exhaust emissions aswell as dust, must be included in an analysis; refer to Section 2.5.5
for more information on when to include such emissions. State and local air agencies
may have quantified these types of emissions for the development of SIP non-road
mobile source inventories, and related methods should be considered for PM hot-spot
analyses. Evauating and choosing models and associated methods and assumptions for
guantifying construction-related emissions must be determined through an area’s
interagency consultation procedures (40 CFR 93.105(c)(1)(i)).

6.6.2 Locomotives

EPA has developed guidance to quantify locomotive emissions when they are a
component of atransit or freight terminal or otherwise a source in the project area being
modeled. See Appendix | for further general guidance, resources, and examples.

6.6.3 Additional emission sources

When applicable, additional sources need to be estimated and included in air quality
modeling, as described in Section 8.
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Section 7. Selecting an Air Quality Model, Data | nputs, and
Receptors

7.1 |INTRODUCTION

This section describes the recommended air quality models, data i nputs, and receptor
considerations for PM hot-spot analyses. This guidance is consistent with the conformity
rule and recommendations for air quality modeling in EPA’s “Guideline on Air Quality
Models’ (Appendix W to 40 CFR Part 51).

Regardless of the model used, the quality of a model’ s predictions depends on
appropriate input data, proper formatting, model setup, quality assurance, and other
assumptions. Asnoted in Section 2, air quality modeling for PM hot-spot anal yses must
meet the conformity rule’s general requirements for such analyses (40 CFR 93.123(c))
and rely on the latest planning assumptions available when the conformity analysis
begins (40 CFR 93.110).

This section presumes that users aready have a basic understanding of air quality models
and their operation. EPA has also included additional detailson air quality modelingin
Appendix Jof this guidance. The modelsin this section, user guides, and supporting
documentation are available through EPA’ s Support Center for Regulatory Air Models
(SCRAM) website at: www.epa.gov/scram001. Project sponsors conducting PM hot-spot
analyses will need to refer to the latest user guides and available guidance for complete
instructions.

7.2 GENERAL OVERVIEW OF AIR QUALITY MODELING

Air quality models, methods, and assumptions need to be determined for each PM hot-
spot analysis through the interagency consultation process (40 CFR 93.105(c)(1)(i)).
Exhibit 7-1 (following page) outlines the basic process for conducting air quality
modeling for agiven project. Thisexhibit depicts the flow of information devel oped for
air quality modeling (as described in this section), the development of background
concentration estimates (see Section 8), and the cal culation of design values and
comparison to the NAAQS (see Section 9).
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Exhibit 7-1. Overview and Data Flow for Air Quality Modeling
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7.3 SELECTING AN APPROPRIATE AIR QUALITY MODEL

7.3.1 Recommended air quality models

PM hot-spot anal yses should be developed consistent with EPA’ s current recommended
models under Appendix W to 40 CFR Part 51. The purpose of recommending a
particular model is to ensure that the best-performing methods are used in assessing PM
impacts from a particular project and are employed in a consistent fashion.” Exhibit 7-2
summarizes the recommended air quality models for PM hot-spot analyses for required
projects under 40 CFR 93.123(b)(1).

Exhibit 7-2. Summary of Recommended Air Quality Models

Type of Project Recommended M odel
Highway and intersection projects AERMOD, CAL3QHCR
Transit, freight, and other terminal projects AERMOD

Projects that involve both highway/intersections

and terminals, and/or nearby sources* AERMOD

* Note that “nearby sources” refersto those sourcesthat (1) are not part of the project but are affected by
the project or (2) are sources in the project area whose emissions are not adequately captured by the
sel ected background concentrations. See Section 8.2 for more information.

The American Meteorological Society/EPA Regulatory Model (AERMOD) isEPA’s
recommended near-field dispersion model for many regulatory applications. EPA
recommended AERMOD in aNovember 9, 2005 final rule that amended EPA’s
“Guideline on Air Quality Models’ after more than ten years of development and peer
review that resulted in substantial improvements and enhancements.?> AERMOD
includes options for modeling emissions from volume, area, and point sources and can
therefore model the impacts of many different source types, including highway and
trangit projects. In addition, EPA conducted a study to evaluate AERMOD and other air
quality models in preparation for devel oping this guidance and the study supported

™ The best performing model is onethat best predicts regulatory design values for a particular pollutant.
EPA’s “Protocol for Determining the Best Performing Model” (EPA-454/R-92-025) defines operationa
and statistical criteriafor this evaluation. According to the document: “For a pollutant...for which short-
term ambient standards exit, the statistic of interest involves the network-wide highest concentration...the
precise time, location, and meteorological condition is of minor concern compared to the magnitude of the
highest concentration actually occurring.”

8 The final rule can be found at: www.epa.gov/scram001/quidance/quide/appw_05.pdf. Extensive
documentation is available on EPA’s SCRAM website describing the various components of AERMOD,
including user guides, model formulation, and eval uation papers. See:
www.epa.gov/scram001/dispersion_prefrec. htm#aermod.
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AERMOD’suse.® To date, AERMOD has already been used to model air quality near
roadways, other transportation sources, and other ground-level sources for regulatory
applications by EPA and other federal and state agencies.®?

CAL3QHCR is an extension of the CAL3QHC model, which is the model recommended
for use in analyzing CO impacts from intersections.®® In addition, CAL3QHCR
incorporates enhancements to process up to ayear of meteorological data and emissions
datathat vary by day of week and hour of day. It isappropriate to use CAL3QHCR for
PM hot-spot modeling for specified projects; however, its queuing agorithm should not
be used.

Both the AERMOD and CAL3QHCR models (and related documentation) can be
obtained through EPA’s SCRAM website. OAQPS maintains the SCRAM website and
maintains, codes, and supports AERMOD on an ongoing basis. Modelers should
regularly check this website to ensure use of the latest regulatory version. CAL3QHCR
is not maintained by EPA and is no longer updated; therefore, technical support for the
model codeis not available through OAQPS. However, EPA will provide technical
support for implementing AERMOD and the current version of CAL3QHCR for PM hot-
spot analyses completed with this guidance.

Appendix Jincludes important additional information about configuring AERMOD and
CAL3QHCR when using these models to complete PM hot-spot analyses. In the future,
it is possible that other recommended models will become available.

Highway and Intersection Projects

Some projects may consist exclusively of highways and intersections, with little or no
emissions coming from extended idling, non-road engine operations, or modeled nearby
sources (see more below). Both AERMOD and CAL3QHCR are recommended air
quality models for these types of projects.®* When using CAL3QHCR for such highway
and intersection projects, its queuing agorithm should not be used. Asdiscussedin
Sections 4 and 5, aswell asin Appendix D, idling vehicle emissions should instead be

8 Hartley, W.S.; Carr, E.L.; Bailey, C.R. (2006). Modeling hotspot transportation-related air quality
impacts using ISC, AERMOD, and HYROAD. Proceedings of Air & Waste Management Association
Speciaty Conference on Air Quality Models.

8 For example, EPA used AERMOD to model concentrations of nitrogen dioxide (NO,) as part of the 2008
Risk and Exposure Assessment for revision of the primary NO, NAAQS. Also, other agencies have used
AERMOD to model PM and other concentrations from roadways (represented as a series of area sources)
for purposes of NEPA and CAA analyses.

8 CAL3QHC isa CALINE3-based screening model with atraffic model to calculate delays and queues at
signalized intersections; CAL3QHCR is arefined model based on CAL3QHC that requireslocal
meteorological data. The CAL3QHCR's User Guide (“User’s Guideto CAL3QHC Version 2.0: A
Modeling Methodology for Predicting Pollutant Concentrations Near Roadway Intersections’) can be
found at: www.epa.gov/scram001.

8 Appendix W to 40 CFR Part 51 describes both AERMOD and CAL3QHCR as being appropriate for
modeling line sources. For further background, see Sections 3.0, 4.0, 5.0, and 8.0 of Appendix W, aswell
as Appendix A to Appendix W of 40 CFR Part 51.
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accounted for by properly specifying links for emission anaysis and reflecting idling
activity in the activity patterns used for MOVES or EMFAC modeling.

Note: Users should be aware that, to handle quarterly emissions and multiple years of
meteorological data, AERMOD and CAL3QHCR need different numbers of input files
and runs. AERMOD can handle quarterly variations in emissions and multiple years of
meteorological data using a singleinput file and run. In contrast, CAL3QHCR can
handle only one quarter’s emissions and one year of meteorological data at atime. See
further information in Section 7.5.3.

Transit and Other Terminal Projects

Other projects may include only transit or freight terminals and transfer points where a
large share of total emissions arise from engine start and idling emissions or from non-
road engine activity. AERMOD isthe recommended air quality model for these types of
projects.

Projects that Involve Both Highway/Intersection and Terminal Projects, and/or Nearby
Sources

There may be some projects that are a combination of the *“highway and intersection” and
“transit and freight terminal” project types. AERMOD is the recommended model for
these projects. Asagenera recommendation, if AERMOD is used for modeling any
source associated with the project, it should be the only air quality model used for the PM
hot-spot analysis.®®> There may be other cases where the project area aso includes a
nearby source that is affected by the project, and as aresult, needs to be modeled to
account for background concentrations around the project (e.g., locomotives at a nearby
freight terminal or marine port). In these cases, AERMOD should be used for the project
and any such nearby sources. In general, it should be unnecessary to include nearby
sourcesin air quality modeling if they are not affected by the project (assuming the
impacts of such sources are adequately accounted for in the selected representative
background concentrations). See Section 8.2 for further information on nearby sources.

% There are several reasons for this recommendation. First, AERMOD is flexiblein how different sources
are represented, while CAL3QHCR represents all sources as “line sources’ (see Section 7.3.2). Second,
AERMOD allows a much wider number of receptors and sources to be modeled simultaneously, whichis
useful for large projects with different source configurations. Third, AERMOD’s treatment of dispersionin
the lower atmosphere is based on more current atmospheric science than CAL3QHCR. Furthermore, the
use of asingle model, rather than multiple moddls, is recommended to avoid the need to run the same
meteorologica datathrough different preprocessors (AERMET, MPRM), avoid different receptor networks
for different sources, reduce the number of atmospheric modeling runs required to anayze a project, avoid
the use of different modeling algorithms that perform the same task, and reduce doubl e-counting or other
errors.
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7.3.2 How emissions are represented in CAL3QHCR and AERMOD

Both CAL3QHCR and AERMOD simulate how pollutants disperse in the atmosphere.
To do so, the models classify emission sources within aproject as line, volume, area, and
point sources:

e Line sources are generally linear emission sources, which can include highways,
intersections, and rail lines. They are directly-specified in the CAL3QHCR input
file using road link coordinates. AERMOD can simulate a highway “line source”
using a series of adjacent volume or area sources (see the AERMOD User Guide
and the AERMOD Implementation Guide for suggestions).®

e Volume sources (used in AERMOD only) are three-dimensional spaces from
which emissions originate. Examples of sources that could be modeled as volume
sources include areas designated for truck or bus queuing or idling (e.g., off-
network linksin MOVES), driveways and pass-throughsin bus terminals, and
locomotive activity at commuter rail or freight rail terminals.®’

e Areasources (used in AERMOD only) are flat, two-dimensional surfacesfrom
which emissions arise (e.g., parking lots).

e Point source emissions (used in AERMOD only) emanate from a discrete |ocation
in space, such as abus garage or transit terminal exhaust stack.

Each of these source types may be appropriate for representing different sourcesin a PM
hot-spot analysis. For example, highways may be modeled as line sourcesin
CAL3QHCR, but they may aso be modeled as a series of adjoining volume or area
sourcesin AERMOD, as described below. Using another example, an exhaust vent from
abus garage might be best represented as a point source, area source, or volume source,
depending on its physical characteristics. Project sponsors should consult with the most
recent user guides for air quality models to determine the most appropriate way to
represent a particular source within amodel. Appendix Jincludes additional specific
information for modeling highway and transit projects.

7.3.3 Alternate models

In limited cases, an alternate model for use in aPM hot-spot analysis may be considered.
As stated in Section 3.2 of Appendix W, “ Selection of the best techniques for each
individual air quality analysis is always encouraged, but the selection should be donein a
consistent manner.” This section of Appendix W sets out objective criteria by which
alternate models may be considered.

Analyses of individual projects are not expected to involve the development of new air
guality models. However, should a project sponsor seek to employ a new or aternate
model for a particular transit or highway project, that model must address the criteria set
forth in Section 3.2 of Appendix W. Determining model acceptability in a particular

% The AERMOD Implementation Guide is updated on aperiodic basis. Thelatest version is posted on the
SCRAM web site at: www.epa.gov/ttn/scram/dispersion_prefrec.htm#aermod.
87 See Appendix | for information on estimating locomotive emissions.
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application is an EPA Regiona Office responsibility involving consultation with EPA
Headquarters, when appropriate.

7.4 CHARACTERIZING EMISSION SOURCES

Characterizing sources is the way in which the transportation project’ s features and
emissions are represented within an air quality model. In order to determine the
concentrations downwind of a particular emission source, an air quality model needsto
have a description of the sources, including:

e Physical characteristics and location;

e Emission rates/emission factors; and

e Timing of emissions.

There may be several different emission sources within the project area. Sections4 and 5
describe how a project can be characterized into different links, which will each have
Separate emission rates to be used in air quality modeling. Sections 6 and 8.2 outline how
nearby source emissions, when present, can be characterized to account for emissions
throughout the project area. Properly characterizing al of these distinct sources within
the PM hot-spot analysis will help ensure that the locations with the greatest impacts on
PM air quality concentrations are identified.

This section describes the major elements needed to characterize a source properly for
usein an air quality model.

7.4.1 Physical characteristics and location

When modeling an emission source, its physical characteristics and location need to be
described using the relevant model’ s input format, as described in the appropriate user
guide. Sources with the same emission rate but with different physical characteristics
may have different impacts on predicted concentrations.

Refer to Appendix J of this guidance and to the user guides for CAL3QHCR and
AERMOD for specific information about how physical characteristics and location of
sources are included in these models.

In addition, for emissions on or near rooftops, such as those from exhaust stacks on
transit or other terminal projects, building downwash can result in higher concentrations
on the downwind side of nearby buildings than would otherwise be present.®® Consult
Appendix Jfor guidance on when to include building downwash for these projects when
using AERMOD.

8 Building downwash occurs when air moving over a building mixes to the ground on the downwind side
of the building.
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7.4.2 Emission rates/emission factors

The magnitude of emissions within a given time period or location is a necessary
component of dispersion modeling. For motor vehicles, MOV ES-based emission rates
arerequired in al areas other than the state of California, where EMFAC-based emission
rates are required, as described in Sections 4 and 5, respectively. For road and
construction dust, emission factors from AP-42 or alocal method are required, as
described in Section 6. For nearby sources, the appropriate emission rates should also be
estimated, as described in Sections 6 and 8.2.

CAL3QHCR and AERMOD accept emission rates in different formats. For highways
and intersections, CAL3QHCR needs emissions to be specified in grams/vehicle-mile
traveled (grams/mile).® AERMOD needs emission ratesin grams/hour (or
grams/second). When employing area sources with AERMOD (e.g., parking lots),
emission rates must be specified in grams/second per unit area.

7.4.3 Timing of emissions

The proper description of emissions across time of year, day of week, and hour of day is
critical to the utility of air quality modeling.*® Sections 4 and 5 describe how to account
for different periods of the day in emissions modeling with MOVES and EMFAC. This
approach is then applied to air quality modeling to estimate air quality concentrations
throughout aday and year. Asdescribed in Section 3.3.4, air quality modeling for the
annual PM;s NAAQS would involve data and modeling for al four quarters of the
anaysis year; air quality modeling for the 24-hour PM NAAQS may involve all four
guarters, or one quarter in certain circumstances.

Sections 4 and 5 and Appendix J describe how results from MOV ES and EMFAC should
be prepared for use as inputs in both AERMOD and CAL3QHCR.

7.5 |INCORPORATING METEOROLOGICAL DATA

7.5.1 Finding representative meteorological data

One of the key factors in producing credible resultsin a PM hot-spot analysisis the use
of meteorologica datathat is as representative as possible of the project area.
Meteorologica data are necessary for running either AERMOD or CAL3QHCR because
meteorology affects how pollutants will be dispersed in the lower atmosphere. The
following paragraphs provide an overview of the meteorological data needed and sources
of thisdata. More detailed information can be found in Appendix Jand in model user

8 CAL3QHCR uses the hourly volume of vehicles on each road link and the emission factor (in
grams/mile) for the vehicles on each link to calcul ate time-specific emission rates for usein air quality
modeling. Asdescribed in Sections 4 and 5, the idle emission factor inputsin CAL3QHCR should not be
used in aPM hot-spot analysis.

% The timing of emissionsin AERMOD is described in Section 3.3.5 of the AERMOD User Guide.
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and implementation guides. EPA’s SCRAM web site also contains additional
information, including additional guidance, archived meteorological data (which may be
suitable for some analyses), and links to data sources.

Meteorological dataisused by air quality dispersion models to characterize the extent of
wind-driven (mechanical) and temperature-driven (convective) mixing in the lower
atmosphere throughout the day.™ For emissions near the ground, as is common in
transportation projects, dispersion is driven more by mechanical mixing, but temperature-
driven mixing can still have a significant impact on air quality. Asasource's plume
moves further downwind, temperature-driven mixing becomes increasingly important in
determining concentrations.

Depending on the air quality model to be used, the following types of information are
needed to characterize mechanical and convective mixing:
e Surface meteorological data, from surface meteorological monitors that measure
the atmosphere near the ground (typically at a height of 10 meters—see Section
7.5.2);
e Upper air data on the vertical temperature profile of the atmosphere (see Section
7.5.2);
e Datadescribing surface characteristics, including the surface roughness, albedo,
and Bowen ratio (see Section 7.5.4); and
e Population data to account for the “urban heat island effect” (see Section 7.5.5).

Project sponsors may want to first consult with their respective state and local air quality
agencies for any representative meteorological datafor the project area. 1n addition,
some state and local air agencies may maintain preprocessed meteorological data suitable
for usein PM hot-spot analyses. Interagency consultation can be used to determine
whether preprocessed meteorol ogical data are available, which could reduce time and
resources for PM hot-spot analyses.

To format meteorological data appropriately and prepare them for usein air quality
models, EPA maintains meteorological processing software on the SCRAM website.*
These programs produce input data files that the air quality models read to produce
calculations of atmospheric dispersion. AERMOD and CAL3QHCR employ different
meteorological preprocessing programs. AERMET is the meteorological preprocessor
for AERMOD. The Meteorologica Processor for Regulatory Models (MPRM) program
is the meteorologica preprocessor for CAL3QHCR. User guides for both AERMET and
MPRM should be consulted for specific instructions.

The meteorological data used as an input to an air quality model should be selected on the
basis of geographic and climatologic representativeness and how well measurements at

9> Mechanical turbulence arises when winds blow across rough surfaces. When wind blows across areas
with greater surface roughness (roughness length), more mechanical turbulence and mixing is produced.
Temperature-driven mixing is driven by convection (e.g., hot air rising).

2 These programs and their user guides may be downloaded from the SCRAM website at:
www.epa.gov/scram001/metobsdata_procaccprogs.htm.
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one site represent the likely transport and dispersion conditions in the area around the
project. The representativeness of the data depends on factors such as:
e The proximity of the project areato the meteorol ogical monitoring site;
e Thesimilarity of the project areato the meteorological monitoring site in surface
characteristics (particularly surface measurements);
e Thetime period of data collection;
e Topographic characteristics within and around the project area; and
e Year-to-year variations in weather conditions (hence, a sufficient length of
meteorological data should be employed, as discussed in Section 7.5.3 and
Appendix J).

The AERMOD Implementation Guide provides up-to-date information and
recommendations on how to judge the representativeness of meteorological data.*®
Modelers should consult the most recent version of the AERMOD Implementation Guide
for assistance in obtaining and handling meteorol ogical information. Although intended
for users of AERMOD, its recommendations for how to assess the representativeness of
meteorological data apply to analyses employing CAL3QHCR as well.

7.5.2 Surface and upper air data

Surface Data

Air quality models need representative meteorological datafrom a near-ground surface
weather monitoring station (“surface data’). Models have minimum needs for surface
observations. For example, when using National Weather Service (NWS) datato
produce meteorological input files for AERMOD, the following surface data
measurements are needed:

e Wind vector (speed and direction);

e Ambient temperature; and

e Opague sky cover (or, in the absence of opaque sky cover, total sky cover).

Station barometric pressure is recommended, but not needed (AERMET includes a
default value in the absence of such data).

When processing data using MPRM for use in CAL3QHCR, information on stability
category isaso needed. MPRM estimates stability internally. Alternatively, when using
NWS data, the cal culation needs:

e Wind speed and direction;

e Caeiling height; and

e Cloud cover (opague or total).

For details, refer to the AERMET or MPRM user guides on the SCRAM website.*

9 See www.epa.gov/scram001/dispersion prefrec.htm#aermod.
9 See www.epa.gov/scram00L/metobsdata_procaccprogs.htm.
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Upper Air Data

Upper air soundings measure gradients of vertical temperature in the atmosphere. The
vertical temperature gradients of the lower atmosphere are used by air quality models to
calculate convective mixing heights. Models need upper air sounding data from a
representative measurement site. For AERMOD, consult the AERMOD Implementation
Guide for specific recommendations. For CAL3QHCR, consult the MPRM user guide.

Obtaining Surface and Upper Air Meteorological Data

Meteorological datathat is most representative of the project area should always be
sought. Meteorological datathat can be used for air quality modeling are routinely
collected by the NWS. Other organizations, such asthe FAA, local universities, military
bases, industria facilities, and state and local air agencies may aso collect such data.
Project sponsors may a so choose to collect site-specific datafor use in PM hot-spot
analyses, but it is not necessary to do so. If site-specific dataare used, it should be
obtained in a manner consistent with EPA guidance on the topic.®

There are severa locations where such data can be obtained. The National Oceanic and
Atmospheric Administration’s National Climatic Data Center (NCDC) contains many
years of archived surface and upper air data (www.ncdc.noaa.gov) from NWS and other
sources. In addition, EPA’s SCRAM web site contains archived surface and upper air
datafrom several sources, including NWS, as well asinternet links to other data sources.
Some states can provide processed meteorological datafor use in regulatory air quality
modeling applications. Other local agencies and institutions may also provide
meteorological data, as described above.

7.5.3 Timeduration of meteorological data record

PM hot-spot analyses can be based on either off-site or site-specific meteorologica data.
When using off-site data, five consecutive years of the most recent representative
meteorological data should be used.* Meteorological data files that have been
preprocessed by the relevant state or local air agency may be used, when appropriate. 1f
meteorological data are collected on the project area prior to analysis, at least one year of
site-specific datais needed. Consult Section 8.3.1 of Appendix W for additional
explanation.

AERMOD and CAL3QHCR have different capabilities for modeling meteorologica
data, asillustrated in Exhibit 7-3 (following page). The numbersin the exhibit pertain to
each analysis year and build or no-build scenario analyzed.

% See Section 8.3.3in Appendix W to 40 CFR Part 51 (“Site Specific Data’) and the “Monitoring
Guidance for Regulatory Modeling Applications” (www.epa.gov/scram001/metguidance.htm). Other
meteorol ogical guidance documents are also available through SCRAM, including procedures for
addressing missing data and for quality assuring meteorol ogical measurements.

% As noted above, meteorological data are available through the NCDC website. Meteorological dataare
continuously collected by NWS from sources such as airports. Five years of meteorological dataare also
routinely used in other dispersion modeling applications.
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Exhibit 7-3. Air Quality M odel Capabilitiesfor Meteor ological Data for Each
Scenario

Type of Air Number of Runsv_vith 5 Number of_Runsw_it_h 1Year
Quality Model Y ear s of (_)ff-S|te of S|teSQ_ ecific
M eteor ological Data M eteor ological Data
AERMOD 1-5 1
CAL3QHCR 20 4

AERMOD can model either five years of representative off-site meteorological data(e.g.,
from NWS) or one year of site-specific datain asingle run, since the model handles
different emissions within ayear and multiple years of meteorological datawith asingle
input file. Thisrequires auser to externally join meteorological data files before
preprocessing them with AERMET. Alternatively, AERMOD can be run five times, with
one year of meteorological data processed per run.

CAL3QHCR needs different input files for each quarter that is modeled using MOVES or
EMFAC, since CAL3QHCR does not distinguish between emission changes due to
seasonal differences. If site-specific data are collected, CAL3QHCR needs to be run only
four times, once for each quarter. If off-site data are used (e.g., from NWS), modeling
five years of consecutive meteorological datainvolvesfive runs of CAL3QHCR for each
quarter, which resultsin 20 runsfor al four quarters.

7.5.4 Considering surface characteristics

In addition to surface and upper air meteorological data, three surface characteristics for
the site of meteorological monitoring are needed for air quality modeling, depending on
the model used:
e The surface roughness length (z,), which indicates how much the surface features
at agiven site (e.g., buildings, trees, grass) interrupt a smooth-flowing wind;
e Albedo (r), which is the amount of solar radiation reflected by the surface; and
e Bowen ratio (B,), which indicates how much heat the ground imparts to the air,
instead of evaporating moisture at the surface.

AERMOD and AERMET make use of these parameters directly. CAL3QHCR and
MPRM do not need data on surrounding surfaces abedo or Bowen ratio for modeling
ambient PM concentrations, but surface roughnessis an input to CAL3QHCR.%" As
described above, surface characteristics are also used to assess a meteorol ogical
monitor’ s representativeness.

The AERMOD Implementation Guide should be consulted for the latest information on
processing land surface data, when using either AERMOD or CAL3QHCR. Although its
recommendations are intended for AERMOD, they also apply to CAL3QHCR with

" As described in Section 4.2 of its user guide, MPRM makes use of surface roughness in calculating
stability categories.
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meteorological data processed by MPRM.*® More detailed information about each of
these characteristicsis found in Appendix J.

Sources of datathat can be used to determine appropriate surface characteristics include
printed topographic and land use/land cover (LULC) maps available from the U. S.
Geologica Survey (USGS), aeria photos from web-based services, site visits and/or site
photographs, and digitized databases of LULC data available from USGS. For specific
transportation projects, detailed nearby LUL C data may be developed as part of project
design and engineering plans. Furthermore, some MPOs have adopted modeling
techniques that estimate the land use impacts resulting from individua highway and
transit projects.

LULC datamay only be available for particular yearsin the past. As such, planning for
modeling should consider how representative these data are for the year when
meteorological data were collected, as well asthe PM hot-spot analysis year(s).

The National Land Cover Database (NLCD) is a set of satellite-based land cover
measurements that are updated periodically.” Asof the writing of this guidance,
versions of the NLCD have been released representing calendar years 1992 and 2001,
with five areas/states (New England, Mississippi, South Dakota, Washington, and
Southern California) being updated to reflect 2006. Consult the AERMOD
Implementation Guide for recommendations for using NLCD data when processing
meteorological data.*®

In most situations, the project area should be modeled as having flat terrain. However, in
some situations a project area may include complex terrain, such that sources and
receptors included in the model are found at different heights. See Appendix Jfor
information on handling complex terrain in air quality modeling.

7.5.5 Specifying urban or rural sources

In addition to surface characteristics, night-time dispersion in urban areas can be greater
than in surrounding rural areas with similar surface characteristics as aresult of the
“urban heat island effect.”*®* After sunset, urban areas cool at slower rates than
surrounding rural areas, because buildingsin urban areas slow the release of heat.
Furthermore, the urban surface cover has greater capacity for storing thermal energy due
to the presence of buildings and other urban structures. Asaresult, the vertical motion of
urban air is enhanced through convection, a phenomenon lacking (or reduced) in rura

% The CAL3QHCR User Guide does not address preprocessing meteorological data, which is necessary for
PM hot-spot analyses. In the absence of such information, project sponsors should rely on the AERMOD
Implementation Guide when using either dispersion model.

% This database can be accessed at: www.mrlc.gov.

100 The AERSURFA CE model, a non-regulatory component of AERMOD, may also be used to generate
information on surface roughness, albedo, and Bowen ratio. As of thiswriting, AERSURFACE is based on
the 1992 NLCD. Thelatest version of AERSURFACE may be accessed via SCRAM
(www.epa.gov/scram001/).

191 The MPRM User Guide refers to the “urban heat island effect” as “anthropogenic heat flux.”
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areas. The magnitude of the urban heat island effect is driven by the urban-rural
temperature difference that develops at night.

Theimplications for highway and transit projects are that the same emissionsin arural
areawill undergo less dispersion than the same source in an urban area, all other factors
(e.g., surface characteristics, meteorology) being equal. For the purposes of a hot-spot
anaysis, then:
e Inurban areas, sources should generally be treated as urban.
e Inisolated rural nonattainment and maintenance areas (as defined by 40 CFR
93.101), sources should be modeled asrural.
¢ Near the edge of urban areas, additional considerations apply that should be
addressed through the interagency consultation process.’*

Modeling sources as urban or rural can have alarge impact on predicted concentrations.
Both AERMOD and CAL3QHCR can account for the urban/rural differencesin
dispersion. When sources are modeled as urban in AERMOD, the urban area’s
population is a necessary input.

For projects near or beyond the edge of an urbanized area, there may be situations where
the build and no-build scenarios result in different degrees of urbanization. In these
situations, sources in the build scenario might be treated as urban, while in the no-build
they aretreated asrural. Local data on such cases may not be universally available,
although some planning agencies have adopted models that may alow the impacts of
projects on population growth to be described. Given the potentially large impact of
modeling sources as either urban or rural, al available information on population growth
in the greater area around the project should be used when modeling projects near or
beyond the edge of an urbanized area.

When using AERMOD, consult the latest version of the AERMOD Implementation
Guide for additional information, including instructions on what type of population data
should be used in making urban/rural determinations. When using CAL3QHCR, consult
Section 7.2.3 of Appendix W for guidance on determining urban sources. Refer to
Appendix Jfor additional information on how to handle this data for each model.

102 gince the urban heat island is not alocalized effect, but regional in character, Section 7.2.3 of Appendix
W recommends that all sources within an “urban complex” be modeled as urban.
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7.6 PLACING RECEPTORS

Note: Section 7.6 has been revised in accordance with EPA’s 2012 PM NAAQSfinal rule
that was published on January 15, 2013 (78 FR 3264).*%

7.6.1 Overview

Receptors for conformity purposes are locations in the project area where an air quality
model estimates future PM concentrations. Section 93.123(c)(1) of the conformity rule
requires PM hot-spot analyses to estimate air quality concentrations at “appropriate
receptor locationsin the area substantialy affected by the project.” An “appropriate
receptor location” is alocation that is suitable for comparison to the relevant PM
NAAQS, consistent with how the PM NAAQS are established and monitored for air
quality planning purposes.’®

The paragraphs below provide genera guidance for placing receptors for all PM

NAAQS. Placing receptors should take into account project emissions as well as any
modeled nearby sources. Project sponsors should place receptors in the project areafor
the relevant NAAQS consistent with applicable requirements. Evaluating and choosing
the models and associated methods and assumptions for placing receptors must be
completed through the process established by each area’ s interagency consultation
procedures (40 CFR 93.105(c)(1)(i)). State and local air quality agencies have significant
expertisein air quality planning for the PM NAAQS that may be relevant for PM hot-
spot analyses.

Receptors can be placed for PM, 5 hot-spot anal yses consistent with EPA’s genera
guidance for any air quality modeling, as described below; there are no longer specia
considerations for receptor placement for either the 24-hour or annual PM,5 NAAQS.'®
As aresult, EPA hasrevised Section 7.6 of this guidance document to remove the
previous additional guidance for placing receptors for hot-spot analyses involving either
PM2s NAAQS. In addition, EPA has revised Section 9.4 for determining appropriate
receptor locations for the annual PM»5 NAAQS.'®

193£pA committed to “review whether there is aneed to issue new or revised transportation conformity
guidancein light of thisfinal rule.” (78 FR 3264) EPA isfulfilling this commitment through this guidance
revison. The previous version of Section 7.6 was issued in December 2010, EPA-420-B-10-040.

104 CAA section 176(c)(1)(B) requires that transportation activities do not cause or contribute to new
NAAQS violations, worsen existing NAAQS violations, or delay timely attainment of the NAAQS or
interim milestones in the project area. EPA interprets “NAAQS’ in this provision to mean the specific
NAAQS that has been established through rulemaking.

1%5The previous PM, s monitoring regulations required that air quality monitors for the 24-hour and annual
PM,s NAAQS be placed at “population-oriented” locations. This requirement was eliminated from the
monitoring regulations under the 2012 PM NAAQSfinal rule, and as aresult, thisis no longer a
consideration for placing receptors for hot-spot analyses for either PM,5 NAAQS.

196 The 2012 PM NAAQSfinal rule aso resulted in receptors for the annual PM,5 NAAQS needing to
represent “area-wide” locations, rather than the previous “community-wide air quality” requirement.
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7.6.2 General guidance for receptorsfor all PM NAAQS

Section 7.2.2 of Appendix W to 40 CFR Part 51 provides guidance on the selection of
critical receptor sites for refined analyses, and recommends that receptor sites be placed
in sufficient detail to estimate the highest concentrations and possible violations of a
NAAQS. The selection of receptor sitesfor all PM NAAQS should be determined on a
case-by-case basis taking into account project-specific factors that may influence areas of
expected high concentrations, such as prevailing wind directions, monitor locations,
topography, and other factors. In designing areceptor network (e.g., the entire coverage
of receptors for the project area), the emphasis should be placed on resolution and
location, not the total number of receptors. Design of the receptor network should also
consider whether any locations within the project area should be excluded from the
modeling based on alocation being restricted from public access or where a member of
the public would normally be present only for a very short period of time. Examples
include locations within afenced property of abusiness, amedian strip of ahighway, a
right-of-way on alimited access highway, or an approach to atunnel.

Asdescribed in Appendix W, air quaity dispersion models are more reliable for
estimating the magnitude of highest concentrations somewhere within a specified area
and span of time than in predicting concentrations at a specific place and time.
Therefore, receptors should be sited at al locations at which high concentrations may
occur, rather than simply focusing on the expected worst case location.

Receptor spacing in the vicinity of the source should be of sufficient resolution to capture
the concentration gradients around the locations of maximum modeled concentrations.
The majority of emissions from a highway or transit project will occur within several
meters of the ground, and concentrations are likely to be greatest in proximity of near-
ground sources. As such, receptors should be placed with finer spacing (e.g., 25 meters)
closer to anear-ground source, and with wider spacing (e.g., 100 meters) farther from
such asource. While prevailing wind directions may influence where maximum impacts
are likely to occur, receptors should aso be placed in all directions surrounding a project.

It should not be assumed that the location of maximum concentration will always be
located closest to the project itself. For example, if a highway project consists of a new
bypass that branches off an existing highway with significant emissions, maximum
concentrations may be expected at receptors farther from the project, but closer to the
existing highway.

Receptors should be sited as near as five meters from a source (e.g., the edge of atraffic
lane or asource in aterminal), except possibly with projects involving urban street
canyons where receptors may be appropriate within 2-10 meters of a project.®” In

Although thisis not a consideration for placing receptors, it isrelevant for interpreting design values for the
annua PM, 5 NAAQS for casesinvolving unique locations, as described further in Section 9.4.

197 See 40 CFR Part 58, Appendix D, Section 4.7.1(c)(1); Appendix E, Section 6.3(b) and Table E-4. The
interagency consultation process should be used to determine when these provisions are relevant for agiven
analysis.
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addition, if AERMOD is used to create a standardized receptor network (e.g., using
AERMOD'’ s Cartesian or polar grid functions), receptors may inadvertently be placed
within five meters of a project, and subsequently modeled. Such receptors should not be
used when calculating design values in most cases.

Receptors should be placed to capture the impacts of the project and any nearby source
that needs to be modeled. Receptor placement should be extended out to a sufficient
distance from sources to account for emissions that affect concentrations throughout the
project area, depending on the spatial extent of the project and the impacts of other
modeled sources.

EPA recommends that receptors should be sited to represent concentrations near-ground
level, generdly at a height of 1.8 meters above grade or less. Receptors should also be
placed at higher elevations if needed to represent concentrations at several heights along
multi-story buildings, such as apartment or office buildings.

When completing air quality modeling for build and no-build scenarios, receptors should
be placed in the same geographic locations in both scenarios so that direct comparisons
can be made between the design values calculated at each receptor. Receptors are first
determined based on the build scenario, and then placed in the same locations in the no-
build scenario (when this scenario is modeled). See Section 9 for further information
regarding calculating design values in a build/no-build analysis and appropriate receptors.

7.7 RUNNING THE MODEL AND OBTAINING RESULTS

After preparing all model inputs, the air quality model should be run to predict
concentrations. Next, background concentrations need to be determined, as described in
Section 8. Finally, the resulting concentrations at receptors should be combined with
background concentrations from other sourcesto calculate design values, as described in
Section 9.

Note that, before the results of either AERMOD or CAL3QHCR areready for usein
calculating design values and determining conformity, the data will have to undergo
some post-processing, depending on how the data was run in the models and the NAAQS
being evaluated. See Appendix Jfor more details.
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Section 8: Deter mining Background Concentrations from
Near by and Other Emission Sources

8.1 INTRODUCTION

This section describes how to determine background concentrations for PM hot-spot
analyses. Section 93.123(c)(1) of the conformity rule states that “estimated pol |l utant
concentrations must be based on the total emissions burden which may result from the
implementation of the project, summed together with future background
concentrations....” Background concentrations do not include the emissions from the
project itself.'® Instead, background concentrations for PM hot-spot analyses involve:

e Nearby sources: These are individual sources other than the highway or transit
project that contribute to ambient concentrations in the project area. Some nearby
sources may beincluded in the air quality modeling for PM hot-spot analyses,
while other nearby sources can be reflected in representative background
concentrations. In general, nearby sources would be included in air quality
modeling only when those sources would be affected by the project; and

o Other sources. Thisterm isintended to capture the background concentrationsin
the project areathat are not from the project or any nearby sources that are
modeled.

Further information is provided in Section 8.2 on when to include nearby sourcesin air
quality modeling and in Section 8.3 on how to include the impact of other sources of
emissionsin afuture analysisyear. It isimportant to note that nearby sources may only
be present for some PM hot-spot analyses.

This section is consistent with EPA’s “Guideline on Air Quality Models” (Appendix W
to 40 CFR Part 51), which provides the appropriate framework for defining the elements
of background concentrations. Section 8.2.1 of Appendix W states that “ background
concentrations are an essential part of the total air quality concentration to be considered
in determining source impacts.”*® Concentrations are expected to vary throughout a PM
nonattainment or maintenance area, resulting from differences in emission sources,
meteorology, terrain, and other factors. EPA believes that meeting Section 93.123(c)(1)
reguirements for PM hot-spot analyses will be different from what has occurred
historically for CO hot-spot analyses, due to the fundamental differences between the
contributors to PM and CO pollution and the projects that are required to have
guantitative PM and CO hot-spot analyses. Additional information is provided in Section
8.3 of this guidance.

108 See Sections 4 through 6 for more information on how to estimate project emissions.
109 Section 8.2.3 recommends for “multi-source areas” that “two components of background should be
determined: contributions from nearby sources and contributions from other sources.”
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Evaluating and choosing the models and associated methods and assumptions for nearby
sources and representative background concentrations must be completed through the
process established by each area’ s interagency consultation procedures (40 CFR
93.105(c)(2)(i)).

State and local air quality agencies will have the primary expertise on what emission
sources are expected to affect background concentrations, including any nearby sources.
The state or local air agency islikely to have an understanding of the project area and
knowledge about information needed to characterize background concentrations
appropriately, due to experience in developing air quality demonstrations, emission
inventories, and siting air quality monitors for agiven NAAQS. The EPA Regiond
Office is also akey resource for discussions regarding the air quality monitoring network,
SIP modeling, and other issues.

8.2 NEARBY SOURCESTHAT REQUIRE MODELING

Nearby sources are individual sources that contribute PM concentrations to the project
area™ In general, nearby sources need to be included in air quality modeling only when
those sources would be affected by the project. An example of aproject that could affect
nearby sources would be a highway project whose primary purpose is to accommodate
future growth in freight and goods movement; such a project could affect emissions from
related activity at nearby marine ports, rail yards, or intermodal facilities. These types of
nearby sources (that is, those affected by the project) need to be included in air quality
modeling for the PM hot-spot analysis, as described in Section 7, because their emissions
will change between build and no-build scenarios.

EPA anticipates that most PM hot-spot analyses will not involve modeling of nearby
sources that are not affected by the project, such as a stationary source, since these types
of nearby sources would typically be captured in the representative background
concentrations described in Section 8.3.

The following questions can be used by project sponsors, the relevant state or local air
agency, the EPA Regional Office, and other members of the interagency consultation
process to identify any nearby sources that are affected by the project:
e Arethere any nearby sourcesin the project area? If no, then the remainder of
Section 8.2 can be skipped.
o If yes, then:
0 Do these sources emit significant levels of emissions that could affect PM
concentrations in the project area?
0 Areemissionsfrom any nearby sources expected to differ between the
build and no-build scenarios as aresult of the project?

10 Section 8.2.3 of Appendix W describes “ nearby sources” more generally as: “All sources expected to
cause asignificant concentration gradient in the vicinity of the source or sources under consideration for
emission limit(s) should be explicitly modeled.”
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EPA notes that there may be limited cases where nearby sources not affected by the
project would also need to be included in the modeling for a PM hot-spot analysis.
However, such cases would only occur when these sources are not captured in
background concentrations for the project area. See Section 8.3 for further information
on the factors used to determine representative background concentrations for these
Cases.

For example, if astationary source islocated upwind of the project area, representative
background concentrations should include concentrations from such a source whenever
possible. As stated above, state and local air quality agencies and the EPA Regional
Office are key resources in understanding how to characterize nearby sourcesin PM hot-
spot analyses, including those nearby sources not affected by the project.

Asdiscussed in Section 7.3, EPA recommends that AERMOD be used for any PM hot-
spot analyses that involve nearby sources that need to be modeled. The air quality
modeling for nearby sources that would be affected by the project must include any
reasonably expected changes in operation of the nearby source between the build and no-
build scenarios when both scenarios are necessary to demonstrate conformity. Refer to
Section 7 for more information about using AERMOD, placing receptors, and other
information for air quality modeling.

Specific information on emissions from nearby sources should be obtained. The state and
local air agency should be consulted on characterizing nearby sources. In addition,
emission rates and other parameters of nearby sources should be consistent with any
permits approved by the state or local air agency, when applicable. For unpermitted
sources, emission information should be consistent with information used by air agencies
for developing emission inventories for regulatory purposes. Sections 8.1 and 8.2 of
Appendix W describe the information needed to characterize the emissions of nearby
sources for air quality models. For the 24-hour PM,sand PM1p NAAQS, it isalso
important to consider Section 8.2.3 of Appendix W, which statesthat it is appropriate to
“model nearby sources only during those times when they, by their nature, operate at the
same time as the primary source(s) being modeled.” Finally, estimation of nearby source
impacts may take into account the effectiveness of anticipated control measuresin the
SIPif they are aready enforceable in the SIP.

8.3 OPTIONSFOR BACKGROUND CONCENTRATIONS

PM hot-spot analyses should also include background concentrations from “other
sources” aswell as any nearby sources that are not included in modeling.*** There are
severa options provided below that meet the requirements of Section 93.123(c)(1) of the
conformity rule that involve using representative air quality monitoring data. Whatever
option is selected, the same background concentrations would be used at every receptor

11 Section 8.2.3 of Appendix W defines “contributions from other sources” as “that portion of the
background attributable to al other sources (e.g., natural sources, minor sources and distant major
sources)...."
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used in the build and no-build scenarios for a PM hot-spot analysis. Additional options
for background concentrations can be considered by the EPA Regional Office, OTAQ,
and OAQPS. See Section 1.7 for contact information.

8.3.1 Using ambient monitoring data to estimate background concentrations

Ambient monitoring data for PM 10 and PM s provide an important source of information
to characterize the contributions from sources that affect the background concentrations
in the project area, but are not captured by air quality modeling for the PM hot-spot
analysis. Nonattainment and maintenance areas, and areas that surround them, have
numerous sites for monitoring PM s and PM 1o concentrations that may be appropriate for
estimating background concentrations.**? Project sponsors, relevant state or local air
agencies, and the EPA Regional Office should identify the appropriate PM 9 and PM;5
monitoring data, along with information on each monitor’ s site location, purpose,
geographic scale, nearby land uses, and sampling frequency. EPA offers Air Explorer
(based on Google Earth™ mapping software) as a user-friendly way to identify and
visualize where monitoring sites are in operation and to obtain concentration data and
descriptions of the site (such as the reported scale of spatial representation).™*®

The evaluation and selection of monitoring data for usein a particular analysis must
follow the process defined in each area s interagency consultation procedures. These
discussions, as well as any maps or statistical techniques used to analyze background
data, should be well-documented and included in the project-level conformity
determination.

Project sponsors should not use monitoring data for which EPA has granted data
exclusion under the Exceptional Eventsrule (see 40 CFR 50.14).

Using a Single Monitor

Background concentration data should be as representative as possible for the project area
examined by the PM hot-spot analysis.™'* In most cases, the simplest approach will be to
use data from the monitor closest to and upwind of the project area. However, dl of the
following factors need to be evaluated when considering monitors for use of their data as
representative background concentrations:

112 Monitors in adjacent nonattainment, maintenance, and attainment areas should also be evaluated for use
in establishing background concentrations, which may be appropriate if the air quality situation at those
monitors can be determined to be reasonably similar to the situation in the project area.

113 Available online at: www.epa.gov/airexplorer/monitor_kml.htm.

14 | n particular, there should be interagency consultation prior to using any ambient monitoring data set for
PM,, 5 that does not meet EPA requirements in Appendix N to 40 CFR Part 50 regarding data completeness,
and any data set that reflects a sampling schedul e that has been erratic or has resulted in more frequent
samples in some seasons of ayear than others. The guidance in Section 9 of this document assumes that
the normal data compl eteness requirement (75% of scheduled samplesin each calendar quarter of each
year) has been met and that the monitoring dataiis evenly distributed across the year. Deviation from these
conditions may make the steps given in Section 9 inappropriate.
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e Similar characteristics between the monitor |ocation and project areac Monitors at
locations that are similar to the project area should be preferred for this factor,
whenever possible. If severa monitors are available, preference should be given to
the monitor with the most similar characteristics as the project area. Some questions
to be considered include:

0 Isthedensity and mix of emission sources around the monitor location
similar to those around the project site?

0 How well does the monitor capture the influence of nearby sources that
are not affected by the project?

0 Aretheredifferencesinland use or terrain between the two locations that
could influence air quality in different ways?

0 Isthe monitor probe located at a similar height as the project (e.g., isthe
project at grade, but the monitor is on top of a high building)?

0 What isthe purpose of the monitor and what geographic scale of
representation does the monitor have?

e Distance of monitor from the project area: Monitors closer to the project may have
concentrations most similar to the project area. 1f more than one such monitor is
available, preference may be given to the closest representative monitor for this
factor. There are some cases, however, where consideration of distance alone may
mask the influence of other factors that need to also be considered (e.g., a monitor
upwind of the project location may be preferred to an even closer monitor located
downwind of the project).

e Wind patterns between the monitor and the project area: Monitorsthat are located in
directions that are frequently upwind of a project are more likely to represent a
project area’ s background concentrations than monitors that are frequently
downwind.™ Preference should be given to upwind monitors for this factor,
whenever appropriate.

The factors considered when selecting a particular monitor to represent background
concentrations should be documented as part of the PM hot-spot analysis.

Interpol ating Between Several Monitors

If, during interagency consultation, agencies conclude that no single ambient monitor is
sufficiently representative of the project area, interpolating the data of several monitors
surrounding the project areais also an option. The advantage of interpolation is that no
single monitor isused exclusively in representing air quality for aproject area. There
may be projects sited in locations between large emission sources and areas several miles
away with relatively low emissions, suggesting a gradient in concentrations across the
nonattainment or maintenance area. If there are no monitors within or near the project

15 Constructing a“wind rose” (a graph that depicts the frequency of wind blowing from different
directions) can be a useful tool in examining the frequency of wind blowing from different directions.
EPA’s SCRAM website contains two programs for calculating wind statistics and wind roses, WINDROSE
and WRPLOT.
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area, then background concentrations from other sources may be difficult to estimate.
Interpolation is an approach that allows estimates of background concentrations for a
project to take advantage of monitoring data from multiple monitoring sites. Any
planned interpol ation methods must be addressed through the interagency consultation
process.

There are severa approaches to interpolation that can be used. One simple method is
weighted averaging, which places greater weight on nearby monitors and uses the inverse
distance between the project site and the monitor to weight each monitor. For example,
suppose monitors A, B, and C surround an unmonitored location, at distances 5, 10, and
15 miles from the site, respectively, the weighting of datafrom monitor A:

Weight(A) = [1 ! 1) 0.55
5/\5 10 15

The weighting for monitor B:

Weight(B) = 1 (1 1 1j 0.27
10/ \5 10 15
The weighting for monitor C:
Weight(C) = — ( lj 0.18
5 10 15

If concentrationsat A, B, and C are 10.0, 20.0, and 30.0 pg/m?, respectively, then the
predicted concentration at the unmonitored siteis 16.3 pg/m°>. In most situations, the
inverse-distance weighted average will provide a reasonabl e approximation of
background concentrations due to other sources. Another interpolation approach is the
inverse-squared distance weighting that weights monitors based on how close they areto
the project (1/distance squared).

Other, more advanced statistica methods to interpolate monitoring data may also be
used, but these require significant geostatistical expertise.*®

18 EPA’s MATS (www.epa.gov/ttn/scram/modelingapps_mats.htm) and BenMAP
(www.epa.gov/air/benmap) models incorporate another interpolation-based approach (VVoronoi Neighbor
Averaging). Consult those models' documentation for further information.
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8.3.2 Adjusting air quality monitoring data to account for future changesin air quality:
using chemical transport models

Options Using Chemical Transport Models (CTMs)

To account for future emission changes, it may be appropriate in some cases to use future
background concentrations that have been calcul ated based on modeled outputs from a
CTM. CTMs are photochemistry models that are routinely used in regulatory analyses,
including attainment demonstrations for PM SIPs and EPA regulatory analyses to support
national or regional final rules. ™’ In these types of analyses, CTM modeling is
completed for a base and future year, and then these resulting PM concentrations are used
to develop relative response factors (RRFs). These factors are then used to adjust the air
guality monitoring data from the base year of the SIP or EPA final rule modeling. The
end result will be predicted PM concentrations for monitoring locations for a future year
(e.g., the attainment year addressed in the SIP).

Although project sponsors are not expected to operate CTMs, there may be available
information from CTM modeling to support PM hot-spot analyses. There are two CTM-
based options that may be available for PM hot-spot analyses:

1. Useexisting pre-calculated future year PM concentrations from EPA or state or
local air quality agency modeling. If available, the future year concentrations at a
monitor used in the SIP or EPA rulemaking can be used for a PM hot-spot
analysis, if the monitor is representative of the project area. Typically, projected
annual average and/or 24-hour average PM design values for afuture year will be
available for monitoring site locations that are part of such modeling
demonstrations.

2. Insome cases, site-specific, post-processed concentrations may not be readily
available from states or EPA. Depending on the nature of the modeling, it may be
possible to obtain CTM outputs that can be used to derive background
concentrations.™® This may be an option if the standard post-processed data
includes only a subset of monitoring sites in the domain or a subset of averaging
times (e.g., annual average results are available, but not 24-hour average results).

Details on the recommended procedures for projecting PM s concentrations using CTMs
are contained in EPA’ s “ Guidance on the Use of Models and Other Analyses for
Demonstrating Attainment of Air Quality Goals for Ozone, PM s, and Regional

117 Examples of commonly employed CTMs are shown on the SCRAM website at:
www.epa.gov/scram001/photochemicalindex.htm.

18 Many CTM applications are post-processed with EPA’s MATS program available at:
www.epa.gov/ttn/scram/modelingapps_mats.htm . MATS produces future year annua and quarterly PM ;5
outputs for both the annual and 24-hour PM,5 NAAQS. The quarterly concentration information may not
be routinely documented.
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Haze.”'*® The location where CTM modeling is completed, the location of the project,
and determining representati ve monitors are important considerations in using CTM-
based options for PM hot-spot analyses. Evaluating and choosing the models and
associated methods and assumptions for using CTM-based options must be determined
through interagency consultation (40 CFR 93.105(c)(1)(i)). The EPA Regional Office
should consult with OTAQ and OAQPS in applying the above options or considering
other options.

Additiona Information and Considerations about CTMs

EPA’ s photochemica modeling guidance recommends using CTM outputsin arelative
sense. Therefore the absolute predictions of a CTM in afuture analysis year are not used
to predict future background concentrations directly. Instead, appropriate future year
design values or concentrations are derived from monitoring data that have been adjusted
using the modeled relative change in PM concentrations. RRFs are calculated from the
outputs of current (base) year and future year CTM results. These RRFs reflect the
relative changes in concentrations between current and future years.'®® An RRFis
generally calculated as:

Concentrationsin futureyear, predictedby CTM
Concentrationsin base year, predictedby CTM

RRF =

Future year concentrations are then calculated by multiplying base year monitoring data
by modeled RRFs, as follows:

Base year measured concentration * RRF = Future year concentration
Additionally, when using the CTM-based options, several criteria should be met:

e The CTM has demonstrated acceptable performance for the project area using
standard indicators of model performance.***

e Theresults of CTM runs are appropriate for the project and future analysis year(s)
covered by the PM hot-spot analysis (e.g., the CTM modeling includes the project
area and the modeling was completed for the analysis year or a year earlier than
the analysis year).

e Any future emission reductions for sources within the CTM modeling
demonstration are based on enforceable commitmentsin the SIP and/or are
consistent with the conformity rule s latest planning assumptions requirements
(40 CFR 93.110).

119 See guidance for further information at: www.epa.gov/scram001/qui dance/quide/final -03-pm-rh-
quidance.pdf.

120 Fyture year concentrations of PM 5 are calculated based on PM, 5 species concentrations that have been
projected using RRFs for individual PM, 5 species.

121 Details on model performance evaluation and examples of model evaluation statistics may be found in
Chapter 18 and Appendix A of the document “Guidance on the Use of Models and Other Analyses for
Demonstrating Attainment of Air Quality Goals for Ozone, PM s, and Regional Haze,” referenced above.
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e EPA or state modeling which includes future emissions reductions from a
proposed rule or hypothetical emissions reductions that are not associated with
enforceable SIP commitments or state or Federal rules should not be used.

e Any future emission reductions for sources within the CTM modeling
demonstration should take effect prior to the year(s) for which the PM hot-spot
analysisis conducted.

The PM hot-spot analysis year(s) will often be after a year for which CTM modeling is
performed. In this case, the future background concentration for the analysis year should
be the same year for which CTM modeling was performed. It is not technically justified
to extrapolate background concentrations beyond the year in which data are available for
the CTM modeling. For example, if future background concentrations were estimated
based on CTM modeling for the year 2014, and the PM hot-spot analysis year was 2016,
then the 2014 background estimate could be used for 2016. A project sponsor could not
make a further adjustment based on an extrapolation to the year 2016; such an
extrapolation would not be based on credible modeling or mathematical practices.
Similarly, emissions-based “roll-back” and “roll-forward” techniques for adjusting
current air quality monitoring data for future background concentrations are also not
technically supported and would not allow projects sponsors to meet Section 93.123(c)(1)
reguirements.

Note that in some cases, CTM adjusted background predictions for a future year may
already incorporate emissions from the project’s no-build scenario (e.g., if the monitor
used in the SIP modeling demonstration included emissions from the current project
area). Adding modeled concentrations for the build scenario to this value would be
essentially adding build emissions to the no-build emissions already accounted for in the
background. In these cases, an adjustment may be appropriate only when comparing the
build scenario to the NAAQS. In such cases, to evaluate predicted concentrationsin the
build scenario, the difference between modeled concentrations at each receptor in the
build and no-build scenarios should be calculated as:

Difference = Concentration — Concentration

receptor i receptor i, build scenario receptor i, no build scenario

The result — the difference between the build and no-build scenarios at each receptor —
should be added to background concentrations when calcul ating design values for the
build scenario. Comparing a build scenario to the no-build scenario to demonstrate
conformity will not involve any similar adjustments, since the same background
concentrations are used in the build and no-build scenarios. Using this approach, only the
changes in receptor concentrations affected by emission changes from the project or
modeled nearby sources used in calculating design values. Evauating and choosing the
models and associated methods and assumptions for using these adjustments must be
determined through interagency consultation (40 CFR 93.105(c)(1)(i)).
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8.3.3 Adjusting air quality monitoring data to account for future changesin air quality:
using an on-road mobile source adjustment factor

There may be limited cases in PM 1o nonattainment or maintenance areas where it would
be appropriate to adjust representative air quality monitoring data by the factor described
in Section 93.123(c)(2) of the conformity rule. This provision statesthat “...the future
background concentration should be estimated by multiplying current background by the
ratio of future to current traffic and the ratio of future to current emission factors.” This
method has been a credible option for CO hot-spot analyses. Since CO air quality
problems are primarily due to on-road CO emissions, such aratio is appropriate for CO
hot-spot analyses.

EPA has determined that this method may also be a credible option when on-road mobile
sources overwhelm overall PM 4 SIP inventories. Such a case could occur in alimited
number of PM 3, areas where on-road mobile emissions for directly emitted PM
represent most of the overall directly emitted PM 1o emission inventory (e.g., are 75% or
more of the overall inventory).*? Such cases include smaller PMy areas where paved
and unpaved road dust are the main source of direct PM 1o emissions. EPA notes that this
option would increase background concentrations (as compared to options discussed in
Section 8.3.1), in cases where road dust and VMT are expected to increase in the future.
The EPA Regional Office should be consulted on a case-by-case basisif Section
93.123(c)(2) is considered for a PM 4 hot-spot analysis.

However, EPA has determined that the method described in Section 93.123(c)(2) is not
reguired by the conformity rule and is not a technically viable option for estimating
background concentrations in all PM,s hot-spot analyses and most PM o hot-spot
analyses. PM;sand PM 1o nonattainment problems are typically more complex and result
from many different types of emission sources, including emissions from on-road, non-
road, stationary, and area sources. It would not be appropriate to adjust PM air quality
monitoring datafrom all source types based on an on-road mobile source adjustment
factor only, as has been done in CO hot-spot analyses. While the conformity rule
requires CO hot-spot analyses for only the largest and most congested intersectionsin a
given area (40 CFR 93.123(a)(2)), PM hot-spot analyses are required for more complex
highway and transit projects that can also involve nearby sources (40 CFR 93.123(b)(1)).
For dl of the above reasons, using the same ratios in most PM hot-spot analyses would
not allow project sponsors to meet Section 93.123(¢)(1) requirements.

122 precursor emissions inventories should not be considered in such a determination, since precursor
emissions are not considered in hot-spot analyses.
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Section 9: Calculating PM Design Values and Deter mining
Confor mity

9.1 [INTRODUCTION

This section describes how to combine all previous steps of a PM hot-spot anaysisinto a
design value so that a project sponsor can determine if conformity requirements are met.
For conformity purposes, adesign value is a statistic that describes afuture air quality
concentration in the project area that can be compared to a particular NAAQS.* In
general, design values are calculated by combining two pieces of data:

e Modeled PM concentrations from the project and nearby sources (Sections 7 and

8); and
e Monitored background PM concentrations from other sources (Section 8).

Exhibit 9-1 illustrates the conceptual flow of information described in this section, which
issimilar for al PM NAAQS.

Exhibit 9-1. General Processfor Calculating Design Valuesfor PM Hot-spot
Analyses

Data Inputs Determining Confor mity
(from Sections 7 and 8) (Section 9)

Project and

nearby source . .
Y Combine to determine

concentrations .
K total concentrations

from air quality
model

Background / Calculate design value(s)

concentrations \

Determine conformity

123 Design values based on monitoring data are used to determine the air quality status of a given
nonattainment or maintenance area (40 CFR Part 50). Design values are aso used for SIP modeling and
other air quality planning purposes.
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This section describes how to cal culate the specific statistical form of design values for
each PM NAAQS and how to apply design values in build/no-build analyses for
conformity purposes. This section also discusses appropriate receptors for the annual
PM2s NAAQS.

This guidance is consistent with how design values are calculated for designations and
other air quality planning purposes for each PM NAAQS. EPA isconsidering whether
spreadsheet tools can be developed to assist state and local agencies in calculating design
values for PM hot-spot analyses. This guidance is written for current and future PM 5
and PM1o NAAQS. EPA will re-evaluate the applicability of this guidance as needed, if
different PM NAAQS are promulgated in the future.

The interagency consultation process must be used to determine the models, methods,
and assumptions used for PM hot-spot analyses, including those used in cal culating
design values and compl eting build/no-build analyses (40 CFR 93.105(c)(1)(i)). State
and local air quality agencies and EPA have significant expertisein air quality planning
that may be useful resources for the topics covered by this section. Project sponsors
should document the data and other details used for calculating design values for the
build and no-build scenarios for a project-level conformity determination, as well as how
appropriate receptors were determined in cases involving unique locations as described in
Section 9.4.

9.2 USING DESIGN VALUESIN BUILD/NO-BUILD ANALYSES

Design values are a fundamental component of PM hot-spot analyses, asthey are the
values compared to the NAAQS and between build and no-build scenarios. In general, a
hot-spot analysis compares air quality concentrations with the proposed project (the build
scenario) to air quality concentrations without the project (the no-build scenario). The
conformity rule requires that the build scenario not cause or contribute to any new
violations of the NAAQS, increase the frequency or severity of existing violations, or
delay timely attainment as compared to the no-build scenario (40 CFR 93.116(a) and
93.123(c)(2)).

Exhibit 9-2 (following page) illustrates the build/no-build analysis approach suggested in
Section 2.4.
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Exhibit 9-2. General Process for Using Design Valuesin Build/No-build Analyses

ldentity the receptor
with the highest
concentration and

| value |
Amnual PM, s NAAQS only*
L 2
Are the receptors
Is design value .\ where the build
St No Calculate build - X
less than or N exceeds the no- Project does not
P scenario design values s .
equal to N A conform
o A au tevepors 3 .- -
NAAQS? ‘ for comparison to
the NAAQS?
Yes
A No h 4
Calculate no-build Consider
design values at all measures to
receptors that exceeded reduce emissions
NAAQS in build and redo
scenario analysis**
h 4
Are build design No
values less than or
equal Lo no-build
design values?
Yes * See Section 9.4 for receptor considerations
‘L for the annual PN, s NAAQS m cases
invelving unique receptors
» Project M
4 conforms - ** Mitigation and control measures can be

considered at any powmnt n the process

In general, project sponsors could begin by determining the design value for only one
receptor in the build scenario: the receptor with the highest modeled air quality
concentration, as described in Section 9.3. If the design value for this receptor isless
than or equal to the relevant NAAQS, it can be assumed that conformity requirements are
met at all receptorsin the project area, without further analysis. If thisis not the case, the
project sponsor could choose to add mitigation or control measures and then determine if
the new build scenario concentrations at the receptor with the highest model ed
concentrations is less than or equal to the relevant NAAQS. If thisis not the case, the
project sponsor would cal culate the design values at al receptorsin the build scenario
and also model the no-build scenario. Design values should then be cal culated for the no-
build scenario at al receptors with design values that exceeded the NAAQS in the build
scenario. Conformity requirements are met if the design value for every appropriate
receptor in the build scenario isless than or equal to the same receptor in the no-build
scenario.®* If not, then the project does not meet conformity requirements without

124 This would be the receptor at the same geographic location in the build and no-build scenarios.
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further mitigation or control measures to address air quality concentrations at such
receptors, except in certain cases described below.'®

A build/no-build analysisis typically based on design value comparisons done on a
receptor-by-receptor basis. However, there may also be cases where a possible “new”
violation at one receptor (in the build scenario) is relocated from a different receptor (in
the no-build scenario). It would be necessary to calculate the design values for all
receptors in the build and no-build scenarios to determine whether a“new” violation is
actually arelocated violation. EPA addressed thisissue in the preamble to the
November 24, 1993 transportation conformity rule (58 FR 62213), where a“new”
violation within the same intersection could be considered arelocated violation. Since
1993, EPA has made this interpretation only in limited cases with CO hot-spot analyses
where thereis a clear relationship between such changes (e.g., areduced CO NAAQS
violation is relocated from one corner of an intersection to another due to traffic-related
changes from an expanded intersection). Any potential relocated violationsin PM hot-
spot analyses should be determined through the process established by each area’s
interagency consultation procedures.

When completing air quality modeling for build and no-build scenarios, receptors should
be placed in identical locations so that direct comparisons can be made between design
values calculated at receptors under each scenario. Also, design values are compared to
the relevant NAAQS and between build and no-build scenarios after rounding has been
done, which occurs in the final steps of design value calculations.**® Further details on
rounding conventions for different PM NAAQS are included in Section 9.3 below.

Section 9.4 provides further information on determining appropriate receptors for the
annual PM,s NAAQS in cases involving unique locations.

125 A dditional mitigation or control measures can be considered at any point in the hot-spot analysis
process. When such measures are considered, additional emissions and air quality modeling would need to
be completed and new design values calculated to ensure that conformity requirements are met.

126 For example, conformity requirements would be met at areceptor if the final build design valueisno
greater than the fina no-build design value, even if the pre-rounding build design value is greater than the
pre-rounding no-build design value.
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9.3 CALCULATING DESIGN VALUESAND DETERMINING CONFORMITY FOR
PM HOT-SPOT ANALYSES

9.3.1 Genera

As noted above, this conformity guidance is generally consistent with how design values
are calculated for air quality monitoring and other EPA regulatory programs.*?’

Further detail s are included below about how design values should be calculated at
receptors for build/no-build analyses, and examples of each design value calculation can
be found in Appendix K of this guidance. These details and examples are primarily
narrative in nature. EPA has aso provided mathematical formulas of design valuesin
Appendix K, which may be helpful for certain users.

9.3.2 Annual PM,s5NAAQS

Design Value

The annual PM,sdesign valueis currently defined as the average of three consecutive
years annua averages, each estimated using equally-weighted quarterly averages.*®
This NAAQS is met when the three-year average concentration is less than or equal to
the annual PM25 NAAQS (currently 15.0 pg/m®):

Annual PM,sdesign value = ([Y 1] average + [Y 2] average + [Y 3] average) + 3

Where:

[Y1] = Average annual PM s concentration for the first year of air quality
monitoring data

[Y2] = Average annual PM 5 concentration for the second year of air quality
monitoring data

[Y3] = Average annual PM 5 concentration for the third year of air quality
monitoring data

The annual PM 25 NAAQS is rounded to the nearest tenth of a ug/m>. For example,
15.049 rounds to 15.0, and 15.050 rounds to 15.1."° These rounding conventions should
be followed when calculating design values for thisNAAQS.

127 EPA notes that design value calculations for PM hot-spot analyses involve using air quality modeling
results based on either one year of site-specific measured meteorologica data or five years of off-site
measured meteorological data, rather than three years.

128 The design value for the annual PM,5 NAAQS is defined for air quality monitoring purposesin 40 CFR
Part 50.13.

129 A sufficient number of decimal places (3-4) should be retained during intermediate cal culations for
design values, so that there is no possibility of intermediate rounding or truncation affecting the final result.
Rounding to the tenths place should only occur during final design value calculations, pursuant to
Appendix N to 40 CFR Part 50.
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Necessary Data

This design value calculation assumes the project sponsor already has the following data
in hand:

e Air quality modeling results. Average annual concentrations from the project and
any nearby sources should be calculated from the air quality model output files.**
The methodology for post-processing the air quality model output files will vary
depending on what air quality model is used. Refer to Appendix Jfor detailson
preparing air quality model outputs for use in design value calculations.

e Air quality monitoring data: 12 quarters of background concentration
measurements (four quarters for each of three consecutive years). See Section 8
for more details on determining representative monitored background
concentrations that meet all applicable monitoring requirements (such as data
completeness). ™!

Calculating Design Vaues and Determining Conformity

Exhibit 9-3 (following page) illustrates how a design value is to be calculated and
conformity determined for the annual PM,5 NAAQS. This exhibit assumes that the
project sponsor would first compare the receptor with the highest average annual
concentration in the build scenario to the NAAQS to determine conformity. If
conformity is not met at this receptor, design values would be calculated at all receptors
in the build scenario. For any receptors with design values above the NAAQS in the
build scenario, the project sponsor would then model the no-build scenario and calculate
design values to determine if conformity requirements are met.

An example of how to calculate design values for the annual PM,s NAAQS using this
procedureisincluded in Appendix K. The steps below can aso be described
mathematically using the formulas found in Equation Set 1 in Appendix K.

The steps shown in Exhibit 9-3 are described below. Theinitia step isto compare the
build scenario to the NAAQS to seeif the project conforms:

e Step 1. For each receptor, calculate the average annual concentrations with the air
quality modeling results for each quarter and year of meteorological data used. If
using AERMOD, the model does this step for you and provides the average
annual concentrations as output; proceed to Step 2. If using CAL3QHCR, for
each year of meteorological data, first determine the average concentration in
each quarter. Then, within each year of meteorological data, add the average
concentrations of all four quarters and divide by four to calculate the average
annual modeled concentration for each year of meteorological data. Sum the

130 See Section 7.5.3 for further information on the number of years of meteorological data used in air
quality modeling. For most PM hot-spot analyses, five years of meteorological datawill be used.

131 The interagency consultation process should be used when situations require incorporation of any CTM
results into design value calculations.
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modeled average annual concentrations from each year of meteorological data,
and divide by the number of years of meteorological data used.
o Step 2. Identify the receptor with the highest modeled average annual

concentration.

e Step 3. For each year of background data, first determine the average monitored
concentration in each quarter. Then, within each year of background data, add the
average concentrations of all four quarters and divide by four to calculate the
average annua background concentration for each year of monitoring data. Next,
add the average annual concentrations from each of the consecutive years of
monitoring data and divide by three. Thisvalueisthe average annua background
concentration based on monitoring data.**

Exhibit 9-3. Deter mining Confor mity to the Annual PM 5 NAAQS

Build Scenario <= NAAQS Build Scenario <= No-build Scenario
1. Calculate average 9. Calculate annual
annual modeled > 4. Add values from p| 6-Repeat Step 1 for all P averages for the no-
concentration at all Steps 2 and 3 receptors build scenario
receptors (if using
AERMOD, skip to
Step 2) l l
7.Add values from 10. Add values from
‘L Steps 6 and 3 Steps 9 and 3
A
2. Identify receptor 5.Round to nearest 0.1 l l
- : m?
with the highest nem 8. Round to nearest 0.1
average am.lual pg/m? and identify all L 11.Round to nearest
concentration receptors that exceed 0.1 pg/m?
NAAQS
‘L v
Is design value Are build desien
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v h 4
Consider measures
Project P Project does not N to reduce
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analysis**

*May need to also determine appropriateness of receptors

*#* Mitigation and control measures can be considered at
any pointinthe process

132 Each year, EPA calculates quarterly average and annual average concentrations for all PM, s monitoring
sites reporting datato EPA’s Air Quality System. The results are posted at:
www.epa.gov/airtrends/values.html. Resultsarein Excel spreadsheet form, in aworksheet with “site

listing” in the worksheet name.
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e Step 4. Add the average annual background concentration (from Step 3) to the
average annual modeled concentration at the highest receptor (from Step 2) to
determine the total average annual background concentration at this receptor.

e Step5. Round to the nearest 0.1 pg/m°. This result is the annual PMsdesign
value at the highest receptor in the build scenario.

The project sponsor should then compare the design value from Step 5 to the annual
PM25sNAAQS (currently 15.0 ug/m?). If the valueisless than or equal to the NAAQS,
the project conforms. If the design valueis greater than the NAAQS, the project sponsor
should then continue to Step 6:

e Step 6. Repeat the calculations described in Step 1 to determine average annual
concentrations for all receptors in the build scenario.

e Step 7. Add the average annual model ed concentrations (from Step 6) to the
average annual background concentrations (from Step 3).** The result will be the
total average annual concentration at each receptor in the build scenario.

e Step 8. Round to the nearest 0.1 pg/m°. At each receptor, this value is the annual
PM s design vaue for the build scenario. Identify all receptors that exceed the
annual PM,5NAAQS.

e Step 9. From the no-build air quality modeling results, calculate the average
annual concentrations at each receptor identified in Step 8.

e Step 10. For the no-build scenario, add the average annual modeled
concentrations for the no-build scenario (from Step 9) to the average annual
background concentrations (from Step 3). The result will be the total average
annual concentration for each receptor identified in Step 8 under the no-build
scenario.

e Step 11. Round to the nearest 0.1 pg/ms. Thisresult isthe annual PM,5design
value for each receptor identified in Step 8 under the no-build scenario.

For each receptor with a design value that exceeded the NAAQS in the build scenario,
compare the build design value (Step 8) to the no-build design value (Step 11). For the
project to conform, the build design value must be less than or equal to the no-build
design value at each receptor in the build scenario that exceeded the NAAQS (Step 8). If
thisis not the case, it may be necessary to determine if any receptors are at unique
locations and are not appropriate for conformity purposes (see Section 9.4).***

If abuild scenario design value is greater than the no-build design value at any
appropriate receptor, the sponsor should then consider additional mitigation and control
measures, and revise the PM hot-spot analysis accordingly. Mitigation and control

133 s discussed in Section 8, the same air quality monitoring concentrations would not be expected to
change between the build and no-build scenarios. As aresult, the same background concentrations would
be used for every receptor in the build and no-build scenario.

134 project sponsors could decide to determine if any receptors are at unique locations for this NAAQS at
Step 8, for any receptors where aNAAQS violation is predicted to occur. Also, in certain cases, project
sponsors can aso decide to cal culate the design values for al receptorsin the build and no-build scenarios
and use the interagency consultation process to determine whether a“new” violation has been rel ocated
(see Section 9.2).
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measures could also be considered at any other point in the analysis before the project-
level conformity determination is made. Refer to Section 10 for a discussion of potential
measures.

9.3.3  24-hour PM,sNAAQS

Design Vaue

The 24-hour PM, 5 design value is currently defined as the average of three consecutive
years 98" percentile concentrations of 24-hour values for each of those years.**® The
NAAQS is met when that three-year average concentration is less than or equal to the
currently applicable 24-hour PM,s5 NAAQS for a given ared s nonattainment designation
(currently 35 ug/m?® for nonattainment areas for the 2006 PM,5 NAAQS and 65 ug/m?® for
nonattainment areas for the 1997 PM,5 NAAQS).**

The design value for comparison to any 24-hour PM,s NAAQS is rounded to the nearest
1 ng/m? (decimals 0.5 and greater are rounded up to the nearest whole number; decimals
lower than 0.5 are rounded down to the nearest whole number). For example, 35.499
rounds to 35 pg/m®, while 35.500 rounds to 36."*" These rounding conventions should be
followed when calculating design values for this NAAQS.

There are two analysis options, or tiers, that are available to project sponsors to estimate a
24-hour PM, 5 design value.*® Project sponsors can start with either the first or second
tier analysis, since either tier is aviable approach for meeting conformity requirements.
There may be cases where a project sponsor may decide to start with afirst tier analysis,
which is a conservative but |ess intensive approach.**® In other cases, project sponsors
may decide to go directly to a second tier analysis. For example, depending on how the
air quality model was run and its data post-processed, the actions needed to identify the
highest modeled 24-hour concentration by quarter for a second tier anaysis may not
involve much additional time or effort, in which case the second tier approach may be

135 The design value for the 24-hour PM,5 NAAQS is defined for air quality monitoring purposes in 40
CFR Part 50.13.

1% There are only two areas where conformity currently applies for both the 1997 and 2006 24-hour PM ,
NAAQS. While both 24-hour NAAQS must be considered in these areas, in practice if the more stringent
2006 24-hour PM,5 NAAQS is met, then the 1997 24-hour PM 5 NAAQS is met as well.

137 A sufficient number of decimal places (3-4) should be retained during intermediate cal culations for
design values, so that there is no possibility of intermediate rounding or truncation affecting the final result.
Rounding should only occur during final design value calculations, pursuant to Appendix N to 40 CFR Part
50.

138 This approach is consistent with EPA’s approach for calculating design values for other EPA regulatory
programs. Seethe EPA March 23, 2010 memorandum from Stephen D. Page at
www.epa.gov/scram001/Official %20Si gned%20M odel ing%20Proc%20f or%20D emo0%20Compli %20w%2
0PM2.5.pdf.

139 While less dataintensive and therefore possibly quicker to execute, the first tier approach is considered
more conservative as compared to the second tier analysis. Thefirst tier approach assumes that the
estimated highest predicted concentration attributable to the project and nearby sources will occur in the
future on each of the days from which the three-year average 98" percentile background concentration is
derived (which may not occur).
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preferred from that start. Under either tier, the contributions from the project, any nearby
sources, and background concentrations from other sources are combined for a given
analysis year, as described further below.

Examples of how to calculate design values for the 24-hour PM,5 NAAQS using each
tier areincluded in Appendix K.

Necessary Data

This design value calculation assumes the project sponsor already has the following data
in hand:

e Air quality modeling results: The highest 24-hour average concentration from the
project and any nearby sources should be calculated based on the air quality
model output files, depending on what tier of analysisis used:

0 Inafirsttier anaysis, the highest 24-hour values from each year of
meteorological data should be averaged together.
0 Inasecond tier analysis, the highest 24-hour values from each quarter and
year of meteorological data should be averaged together per quarter.
Post-processing the air quality model output fileswill vary depending on what air
quality model is used in the hot-spot analysis. Refer to Appendix Jfor a
discussion of air quality model output file formats.

e Air quality monitoring data: 12 quarters of background concentration
measurements (four quarters for each of three consecutive years). See Section 8
for more details on determining representative monitored background
concentrations that meet all applicable monitoring requirements (such as data
completeness).**°

Calculating Design Vaues and Determining Conformity Using a First Tier Analysis

Thefirst tier consists of directly adding the highest average modeled 24-hour
concentrations to the average 98™ percentile 24-hour background concentrations.

Exhibit 9-4 (following page) illustrates how a design value would be calculated under a
first tier analysis for a given receptor. The steps shown in Exhibit 9-4 are described in
detail below, and are also described mathematically using the formulas found in Equation
Set 2in Appendix K.

149 The interagency consultation process should be used when situations require incorporation of any CTM
results into design value calculations.
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Exhibit 9-4. Deter mining Confor mity to the 24-hour PM ;5 NAAQSUsing First Tier
Analysis

1. From build scenario
modeling results,
identify the receptor
with the highest
average 24-hour
concentration

~
2. Determine the 3-
year average of the
98" percentile 24-hour
background
concentrations

h 4

3. Addresults of Steps
1 and 2 to obtain
design value

Project conforms

Conduct no-build
analysis and/or
second tier
analysis

Is design value
less than or equal
to NAAQS?

Theinitia step in afirst tier analysisisto compare the build scenario to the NAAQS to
seeif the project conforms:

Step 1. From the air quality modeling results from the build scenario, identify the
receptor with the highest average 24-hour concentration. Thisis done by first
separating the air quality model output into each year of meteorological data.
Second, for each receptor and year of meteorological data, identify the 24-hour
period (midnight-to-midnight) with the highest average concentration throughout
the entire year. Finally, at each receptor, average the highest 24-hour
concentrations from each year of meteorological data across all years. The
receptor with the highest value is used to calculate the 24-hour PM, s design
value.

Step 2. Calculate the average 98" percentile 24-hour background concentration
using the 98™ percentile 24-hour concentrations of the three most recent years of
air quality monitoring data. To calculate the 98" percentile background
concentrations for each year of monitoring data, first count the number of 24-hour
background measurementsin each year. Next, order the highest eight monitoring
valuesin each year from highest to lowest and rank each value from 1 (highest) to
8 (eighth highest). Consult Exhibit 9-5 (following page) to determine which of
these eight values is the 98" percentile value. Using the results from the three
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years of monitoring data, calculate the three-year average of the 98" percentile
concentrations.**

e Step 3. Add the highest average 24-hour modeled concentration (Step 1) to the
average 98" percentile 24-hour background concentration (Step 2) and round to
the nearest 1 pg/m°. The result is the 24-hour PM, 5 design value at the highest
receptor in the build scenario.

Exhibit 9-5. Ranking of 98" Per centile Background Concentration Values**?

Number of Rank of Value
Background Corresponding to
Concentration 98" Percentile
Values Concentration
1-50
51-100
101-150
151-200
201-250
251-300
301-350
351-366

O N[O D|WIN(F-

If the design value calculated in Step 3 islessthan or equal to the relevant 24-hour PM 5
NAAQS, then the project conforms. If it is greater than the 24-hour PM ;5 NAAQS,
conformity is not met, and the project sponsor has two options:

e Repeat thefirst tier analysis for the no-build scenario at all receptors that
exceeded the NAAQS in the build scenario. If the calculated design value for the
build scenario is less than or equal to the design value for the no-build scenario at
all of these receptors, then the project conforms;** or

e Conduct asecond tier analysis as described below.

141 Assuming aregular monitoring schedule and a resulting data set that meets the completeness
requirements of 40 CFR Part 50 Appendix N, the result of Step 2 will be the design value for the
monitoring site used to estimate the background concentrations. Each year, EPA calculates the 98th
percentile concentration for each of the most recent three years and the average of the three current annual
values for every PM, s monitor, based on the data reported to EPA’s Air Quality System. Project sponsors
may use the EPA-calcul ated design values directly instead of executing Step 2, or may compare their result
from Step 2 to the EPA-calculated design value. These design values appear in the worksheet “ Site
Listing” of the latest PM, 5 design value spreadsheet posted at: www.epa.gov/airtrends/values.html.

142 This exhibit is based on atable in Appendix N to 40 CFR Part 50, and ranks the 98" percentile of
background concentrations pursuant to the total number of air quality monitoring measurements.

143 | n certain cases, project sponsors can aso decide to calcul ate the design values for all receptorsin the
build and no-build scenarios and use the interagency consultation process to determine whether a“ new”
violation has been relocated (see Section 9.2).

137


www.epa.gov/airtrends/values.html

Calculating Design Vaues and Determining Conformity Using a Second Tier Analysis

The second tier involves a greater degree of analysis, in that the highest modeled
concentrations and the 98" percentile background concentrations are not added together
for each receptor directly, asin afirst tier andysis. Unlike afirst tier analysis, which
uses the average of the highest modeled 24-hour concentration from each year of
meteorological data, a second tier analysis uses the average of the highest modeled 24-
hour concentration within each quarter of each year of meteorological data. In other
words, impacts from the project, nearby sources, and other background concentrations are
calculated on aquarterly basis before determining the 98™ percentile concentration
resulting from these inputs.

Exhibit 9-6 (following page) and the following steps provide details for calculating a
design vaue for the 24-hour PM,5 NAAQS under a second tier analysis. These steps can
also be described mathematically using the formulas found in Equation Set 3 in Appendix
K.

A project sponsor would initially complete these steps for the build scenario; then, if
necessary, repeat the steps for the no-build scenario. Steps 1 and 2 of a second tier
analysis are completed only once for al receptors, since the same background
concentrations would be used for every receptor in either the build or no-build scenario.

e Step 1. Count the number of measurements for each year of monitoring data used
for background concentrations for other sources.

e Step 2. For each year of monitoring data used, determine the eight highest 24-
hour background concentrations for each quarter modeled. For most hot-spot
analyses for the 24-hour PM 25 NAAQS, modeling would be completed for all
four quarters of each analysis year. Thiswould therefore result in 32 values
(eight concentrations for four quarters) for each year of monitoring data.*** **

The remaining steps are completed for cal culating the 24-hour PM ;5 design value at each
receptor:

o Step 3. At each receptor, identify the highest modeled 24-hour concentration in
each quarter, averaged across each year of meteorological data used for air quality
modeling.

o Step 4. At each receptor, add the highest modeled concentration in each quarter
(from Step 3) to each of the eight highest 24-hour background concentrations for
the same quarter for each year of monitoring data (from Step 2). At each
receptor, this step will result in eight 24-hour concentrations in each of four
guartersfor atotal of 32 values for each year of monitoring data.

144 Section 3.3.4 describes how the number of quarters modeled should be determined. In most PM hot-
spot analyses for the 24-hour PM,5 NAAQS, all four quarters of the anaysis year will be modeled. There
are limited cases where modeling only one quarter would be appropriate.

145 24-hour PM, 5 concentrations for any monitoring site reported to EPA’s Air Quality System can be
obtained by using the data download tools available at: www.epa.gov/airexplorer/monitor_kml.htm.
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Exhibit 9-6. Deter mining Confor mity to the 24-hour PM 25 NAAQS Using Second

Tier Analysis
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Step 5. For each receptor and year of monitoring data, order the 32 values from
Step 4 from highest to lowest and rank each value from 1 (highest concentration)
to 32 (lowest concentration).

Step 6. Based on the number of background concentration values you have (from
Step 1), use Exhibit 9-7 to determine which vaue in the column (from Step 5)
represents the 98™ percentile concentration for each receptor. For example, if you
have 180 background concentration values in a year, Exhibit 9-7 shows that the
4™ highest value would represent the 98" percentile. Take the value at each
receptor that has this rank.

Exhibit 9-7. Ranking of 98" Per centile Background Concentration Values**®

Number of Rank of Value
Background Corresponding to

Concentration 98" Percentile

Values Concentration

1-50

51-100

101-150

151-200

201-250

251-300

301-350

XN BD|W[INF-

351-366

Step 7. Repeat Step 6 for each of the three years of background monitoring data.
The result will be three 24-hour 98™ percentile concentrations at each receptor,
one for each year of monitoring data.

Step 8. At each receptor, calculate the average of the three 24-hour 98™ percentile
concentrations determined in Step 7.

Step 9. Round the average concentrations from Step 8 to the nearest 1 ug/m>. At
each receptor, this value is the 24-hour PM s design value for the build scenario.

Compare the design values to the relevant 24-hour PM,s NAAQS. If the design values at
all receptors are less than or equal to the NAAQS, then the project conforms. If thisis
not the case, proceed to Step 10:

Step 10. Using modeling results for the no-build scenario, repeat Steps 3 through
9 for all receptors with a design value that exceeded the PM, s NAAQSin the
build scenario. The result will be a24-hour PM, s design value at such receptors
for the no-build scenario.

148 This exhibit is based on atablein Appendix N to 40 CFR Part 50, and ranks the 98" percentile of
background concentrations pursuant to the number of air quality monitoring measurements.
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Compare the build design values (from Step 9) to the no-build design values (from Step
10), identifying which value is higher at each receptor. For the project to conform, the
build design values must be less than or equal to the no-build design value for al of the
receptors that exceeded the NAAQS in the build scenario.'*’

If the build scenario design value is greater than the no-build design value at any
appropriate receptor, the project sponsor should then consider additional mitigation and
control measures, and revise the PM hot-spot analysis accordingly. Mitigation and
control measures could also be considered at any other point in the analysis before the
project-level conformity determination is made. Refer to Section 10 for a discussion of
potential measures.

9.3.4 24-hour PM;o NAAQS

Design Value

Compliance with the 24-hour PM 10 NAAQS is based on the expected number of 24-hour

exceedances of aparticular level (currently 150 ng/m®), averaged over three consecutive

years.'® Currently, the NAAQS is met when the expected number of exceedancesis less
than or equal to 1.0.%4°

The 24-hour PM1g NAAQS design value is rounded to the nearest 10 ug/m>. For
example, 155.511 rounds to 160, and 154.999 rounds to 150.**° These rounding
conventions should be followed when calculating design values for thisNAAQS.

The contributions from the project, any nearby sources, and background concentrations
from other sources are combined for agiven anaysis year, as described further below.
Examples of how to calculate design values for the 24-hour PM ;0 NAAQS areincluded in
Appendix K.

147 | n certain cases, project sponsors can also decide to calcul ate the design values for all receptorsin the
build and no-build scenarios and use the interagency consultation process to determine whether a“ new”
violation has been relocated (see Section 9.2).

148 The 24-hour PM;o NAAQS and supporting technical documentation can be found in 40 CFR Part 50.6.
149 The term “expected” means that the actual number of observed exceedances is adjusted upwards when
observations are missing for some days, to reflect the air quality statistically expected for those days. The
design value for the 24-hour PM ;0 NAAQS is the next highest observed (monitored or modeled)
concentration after the concentrations that could be above 150 pg/m?® without causing the expected number
of exceedances to be greater than 1.0.

150 A sufficient number of decimal places (3-4) in modeling results should be retained during intermediate
calculations for design values, so that there is no possibility of intermediate rounding or truncation
affecting thefinal result. Rounding to the nearest 10 ug/m® should only occur during final design value
calculations, pursuant to Appendix K to 40 CFR Part 50. Monitoring values typically are reported with
only one decimd place.
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Necessary Data

This design value cal culation assumes the project sponsor already has the following data
in hand:

e Air quality modeling results: In most PM hot-spot analyses, five years of
meteorological datawill be used to complete air quality modeling for the project
and any nearby sources.”® In this case, the sixth-highest 24-hour modeled
concentration should be calculated for each receptor.™®® Note that AERMOD can
be configured to give you these values directly. CAL3QHCR output needs to be
post-processed to obtain the sixth-highest value from five years of meteorological
data. See more details below and refer to Appendix Jfor a discussion of air
quality model output file formats.

e Air quality monitoring data: 12 quarters of background concentration
measurements (four quarters for each of three consecutive years). See Section 8
for more details on determining representative monitored background
concentrations that meet all applicable monitoring requirements (such as data
completeness). ™

Calculating Design Vaues and Determining Conformity

The 24-hour PM ;o design value is calculated at each receptor by directly adding the sixth-
highest modeled 24-hour concentrations (if using five years of meteorological data) to the
highest 24-hour background concentration (from three years of monitoring data).

Exhibit 9-8 (following page) illustrates how a design value would be calculated. The
steps shown in Exhibit 9-8 are described in detail below and are aso described
mathematically using the formulas found in Equation Set 4 in Appendix K.

Theinitia step isto compare the build scenario to the NAAQS to seeif the project
conforms:

e Step 1. Fromtheair quality modeling results for the build scenario, identify the
sixth-highest 24-hour concentration for each receptor (across five years of
meteorological data, in most cases). When using AERMOD, the model can be
configured to produce these values.™ When using CAL3QHCR, output needs to
be post-processed to obtain the sixth-highest values from five years of
meteorological data.

o Step 2. Identify the receptor with the highest sixth-highest 24-hour concentration.
That is, compare the sixth-highest modeled concentrations (i.e., the concentrations

131 Section 7.5.3 of this guidance provides further information on the number of years of meteorological
dataused in air quality modeling.

152 gee description in Section 7.2.1.1 of Appendix W. Users with one year of site-specific meteorol ogical
data should select the 2" highest 24-hour PM ;o concentration. If using less than one year of meteorol ogical
data (such as one quarter), users should select the highest 24-hour concentration.

133 The interagency consultation process should be used when situations require incorporation of any CTM
results into design value calculations.

%% For example, users could employ the RECTABLE keyword in the AERMOD output pathway. See
Appendix Jto this guidance for further information.
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at Rank 6) across receptors and identify the receptor with the highest value at

Rank 6.

o Step 3. Identify the highest 24-hour background concentration from the three
most recent years of air quality monitoring data.*>

o Step 4. For thereceptor identified in Step 2, add the sixth-highest 24-hour
modeled concentration to the highest 24-hour background concentration (from

Step 3).

e Step 5. Round to the nearest 10 ug/m>. Theresult is the highest 24-hour PM g
design vaue in the build scenario.

Exhibit 9-8. Deter mining Confor mity to the 24-hour PM 1o NAAQS
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155 24-hour PM ;o concentrations for any monitoring site reported to EPA’s Air Quality System can be
obtained by using the data download tools available at: www.epa.gov/airexplorer/monitor_kml.htm.
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The project sponsor should then compare the design value from Step 5 to the 24-hour
PM1oNAAQS (currently 150 ug/m®). If the design value calculated in Step 5 is less than
or equal to the NAAQS, the project conforms. If the design valueis greater than the
NAAQS, the project sponsor should then continue to Step 6:

e Step 6. For each receptor in the build scenario, add the sixth-highest 24-hour
modeled concentration (from Step 1) to the highest 24-hour background
concentration from the three most recent years of air quality monitoring data
(from Step 3).

e Step 7. Round to the nearest 10 pg/m°. At each receptor, this valueis the 24-
hour PM 1o design value for the build scenario. Identify all receptors that exceed
the 24-hour PM o NAAQS.

e Step 8. From the no-build air quality modeling results, identify the sixth-highest
24-hour concentration for each receptor identified in Step 7.

o Step 9. Add the sixth-highest 24-hour modeled concentration in the no-build
scenario (from Step 8) to the highest 24-hour background concentration from the
three most recent years of air quality monitoring data (from Step 3).

e Step 10. Round to the nearest 10 ug/m>. The result is the 24-hour PM 1 design
value under the no-build scenario for each receptor identified in Step 7.

For each receptor with a design value that exceeded the NAAQS in the build scenario,
compare the build design value (from Step 7) to the no-build design vaue (from Step 10).
For the project to conform, the build design value must be less than or equal to the no-
buill 5% design value at each receptor in the build scenario that exceeded the NAAQS (Step
7).

If the build scenario design value is greater than the no-build design value at any
appropriate receptor, the project sponsor should then consider additional mitigation and
control measures, and revise the PM hot-spot analysis accordingly. Mitigation and
control measures could also be considered at any other point in the analysis before the
project-level conformity determination is made. Refer to Section 10 for a discussion of
potential measures.

More advanced methods of calculating a PM ;o design value, such as combining modeled
and monitored concentrations on a quarterly basis, may be considered on a case-by-case
basis by the EPA Regional Office, OTAQ, and OAQPS. Any alternative methods for
calculating PM 1 design values must be evaluated and chosen through the process
established by each ared’ s interagency consultation procedures (40 CFR 93.105(c)(1)(i)).

136 | n certain cases, project sponsors can aso decide to calcul ate the design values for all receptorsin the
build and no-build scenarios and use the interagency consultation process to determine whether a“new”
violation has been relocated (see Section 9.2).
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9.4 DETERMINING APPROPRIATE RECEPTORSFOR COMPARISON TO THE
ANNUAL PM,5NAAQS

Note: Section 9.4 has been revised in accordance with EPA’'s 2012 PM NAAQS final
rule that was published on January 15, 2013 (78 FR 3264).™’

9.4.1 Overview

When hot-spot analyses are done for the annual PM,5 NAAQS, there is an additional step
that may be necessary in certain cases to determine whether a receptor is appropriate to
compareto thisNAAQS. Inthe March 2006 final rule, EPA stated that PM 5 hot-spot
analyses would be consistent with how the PM,5 NAAQS are devel oped, monitored, and
implemented (71 FR 12471). Receptors cannot be used for PM, s hot-spot analyses if
they are at locations that would not be appropriate for air quality monitoring purposes for
the NAAQS. An “appropriate receptor location” under Section 93.123(c)(1) of the
conformity ruleisalocation that is suitable for comparison to the relevant NAAQS,
consistent with how the PM NAAQS are established and monitored for air quality
planning purposes.’*®

Asaresult of EPA’s 2012 PM NAAQSfinal rule, in the mgjority of hot-spot analyses for
the annual PM,5 NAAQS, project sponsors will not need to determine whether air quality
modeling receptor locations are appropriate for conformity purposes, because al
locations will generally be considered appropriate. However, there may be cases in which
the analysis area includes receptors that are not representative of area-wide air quality
because they are at unique locations, pursuant to the PM NAAQS final rule including
Section 58.1, Section 58.30(a) and Section 4.7.1 of Appendix D to 40 CFR Part 58. In
these cases, further consideration may be needed after air quality modeling is completed
to determine whether any of the modeled receptors are not appropriate for comparison to
the annual PM,5 NAAQS, as discussed further below. If conformity requirements are
met at all receptors, it is unnecessary to determine whether receptors are appropriate for
comparison to the annual PM,5s NAAQS; in such acase, project sponsors can conclude
that conformity requirements are met at al appropriate receptors.

9.4.2 2012 PM NAAQSfinal rule and revised conformity guidance

The paragraphs below describe the relevant regulatory provisions and revised guidance
for cal culating design values and determining conformity for the annual PM,5 NAAQS,
through the steps described in Section 9.3.2.

157EPA committed to “review whether there is aneed to issue new or revised transportation conformity
guidancein light of thisfinal rule.” (78 FR 3264) EPA isfulfilling this commitment through this guidance
revision. The previous version of Section 9.4 wasissued in December 2010, EPA-420-B-10-040.

158 See CAA Section 176(c)(1)(B). EPA interprets “NAAQS in this provision to mean the specific
NAAQS that has been established through rulemaking.
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Overview of 2012 PM NAAQS Final Rule

Inthe 2012 PM NAAQS final rule, EPA revised the form of the annual PM,s NAAQS to
protect the public health of “populations living near important sources of PM s, including
the large popul ations that live near major roadways.” (78 FR 3127)*° Thisfinal ruleadso
included revisions to the PM, s monitoring regulations which are covered in more detail
below.

The annual PM,5s NAAQS isto be monitored at “area-wide”’ locations, which is defined
under 40 CFR 58.1:

“Area-wide means al monitors sited at neighborhood, urban, and regional
scales, as well as those monitors sited at either micro- or middle-scale that
are representative of many such locations in the same CBSA.” 1%

In order to be consistent with the revised annual PM,5 NAAQS, an appropriate receptor
for hot-spot analyses for this NAAQS must also represent area-wide air quality.

EPA also added a near-road component to the PM, s monitoring network “to provide
characterization of concentrations in near-road environments including for comparison to
the NAAQS.” (78 FR 3238). In establishing this new requirement, EPA has “made a
determination to protect all area-wide locations, including those locations with
populations living near major roads that are representative of many such locations
throughout an area.” (78 FR 3240)

In the final rule, EPA also clarified what monitoring sites are eligible for comparison to
the annual PM,5 NAAQS, and what unique locations may not be appropriate for
comparison to the annual PM,5 NAAQS. Section 58.30(a) of the monitoring regulations
states:

“PM s measurement data from all eligible monitors that are representative
of area-wide air quality are comparable to the annua PM;s NAAQS.
Consistent with appendix D to this part, section 4.7.1, when micro- or
middle-scale PM, s monitoring sites collectively identify alarger region of
localized high ambient PM,s concentrations, such sites would be
considered representative of an area-wide location and, therefore, eligible
for comparison to the annual PM;s NAAQS. PM,s measurement data
from monitors that are not representative of area-wide air quality but
rather of relatively unique micro-scale, or localized hotspot, or unique
middle-scale impact sites are not eligible for comparison to the annual
PM2s NAAQS. PM;s measurement data from these monitors are eligible
for comparison to the 24-hour PM,5 NAAQS. For example, if amicro- or
middle-scale PM,s monitoring site is adjacent to a unique dominating

159 See 78 FR 3124-7 for more on the form of the annua PM,5 NAAQS.
180 Thjs requirement does not have to be satisfied for monitoring the 24-hour PM,5 NAAQS or the 24-hour
PM1, NAAQS.
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loca PM,s source, then the PM,s measurement data from such a site
would only be eligible for comparison to the 24-hour PM25 NAAQS.” ***

EPA finalized generally what was proposed for Section 58.30(a), recognizing that “there
are cases where near-road environments can be considered a unique location...Examples
of such locations that are considered unigue and should therefore not be considered
applicable to the annual PM,5 NAAQS are explained later in section VII1.B.3.b.i.” (78
FR 3237) Inthispart of the preamble, EPA stated:

“We do recognize, however, the posshility that some near-road
monitoring stations may be representative of relatively unique locations
versus the more representative area-wide situation mentioned above. This
could occur because an air agency made a siting decision based on NO,
criteria that resulted in the characterization of a microscale environment
that is not considered area-wide for PM5; for example, due to proximity
to a unique source like a tunnel entrance, nearby magor point source, or
other relatively unique microscale hot spot. In these types of scenarios, air
agencies would identify the site as a unique monitor comparable only to
the 24-hour PM,5 NAAQS per the language in section 58.30...." (78 FR
3241)

See 78 FR 3234-41 of the preamble to the PM NAAQS final rule for further information
on the above revisions to the PM, s monitoring regulations.

Revised Conformity Guidance

Section 9.3.2 includes an approach for conducting build/no-build analyses for the annual
PM2s NAAQS, in which the appropriateness of receptors is determined only in cases
where adesign value in the build scenario is higher than the NAAQS and the design
value in the no-build scenario. As noted above, if conformity requirements are met at all
receptors, it is unnecessary to determine whether receptors are not appropriate for
comparison to the annual PM»5 NAAQS; in such a case, project sponsors can conclude
that conformity requirements are met at all appropriate receptors. Also as noted above,
the majority of hot-spot anayses for the annual PM,5 NAAQS will meet Section
93.123(c)(1) of the conformity rule without specifically determining whether air quality
modeling receptor locations are appropriate for conformity purposes, because al
locations will generally be considered appropriate under the revised annual PM 5
NAAQS and monitoring regulations. However, for those cases involving unique
locations — e.g., atunnel entrance, a nearby major point source, or other relatively unique
microscale hot-spot — further consideration for appropriate receptors would be needed
after air quality modeling is completed for the annual PM, 5 NAAQS. %

16156 Section 4.7.1(b) and Section 4.7.1(c) of Appendix D to 40 CFR Part 58 for further background on
middle and microscale locations.

162 A s discussed in Section 7.6, receptors can be placed prior to air quality modeling for all PM NAAQS.
Furthermore, the appropriateness of receptor locations for the 24-hour PM, 5 NAAQS (and 24-hour PM
NAAQS) can be determined prior to air quality modeling.
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Consistent with 40 CFR 58.30(a) of the PM s monitoring regul ations, the air quality
modeling results for the PM hot-spot analysis will provide critical information for
determining whether thereis alarge region of high PM, s concentrations, especialy if
high concentrations are predicted in alarge number of adjacent receptors. In order to
determineif “alarger region of localized high ambient PM, s concentrations” is present in
agiven PM hot-spot analysis, it is critica to know which receptors have concentrations
abovethe NAAQS. If asignificant number of similar adjacent receptors have high
concentrations representing a large portion of the project area, such receptors may
represent area-wide air quality, and not represent unique locations. Such an assessment
cannot be done qualitatively prior to air quality modeling.

Evaluating and choosing the models and associated methods and assumptions, including
appropriate receptor locations for the annual PM,s NAAQS, must be completed through
the process established by each area’ s interagency consultation procedures (40 CFR
93.105(c)(2)(i)). State and local air quality agencies and EPA have significant expertise
in air quality planning and monitoring purposes and may be useful resourcesin
determining appropriate receptor locations for the annual PM,s NAAQS.

9.5 DOCUMENTING CONFORMITY DETERMINATION RESULTS

Once a PM hot-spot analysis is completed, details need to be documented in the
conformity determination. See Section 3.10 for more information on properly
documenting a PM hot-spot analysis, including modeling data, assumptions, and results.
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Section 10: Mitigation and Control Measures

10.1 INTRODUCTION

This section describes mitigation and control measures that could be considered by

proj ect sponsors to reduce emissions and any predicted new or worsened PM NAAQS
violations. These measures can be applied to the transportation project itself or other PM
sources in the project area. Written commitments for mitigation or control measures
must be obtained from the project sponsor and/or operator, or other emission source’s
owner and/or operator, as appropriate, prior to making a project-level conformity
determination (40 CFR 93.123(c)(4) and 93.125(a)). If measures are selected, additional
emissions and air quality modeling will need to be completed and new design values
calculated to ensure that conformity requirements are met.

The following information provides more details on potentia measures for PM hot-spot
analyses; others may be possible. Evaluating and choosing any models and associated
methods and assumptions for any measures that are relied upon in the PM hot-spot
analysis must be completed through the process established by each area’ s interagency
consultation procedures (40 CFR 93.105(c)(1)(i)). The models, methods, and
assumptions used to quantify reductions should be documented in the final project-level
conformity determination.

General categories of mitigation and control measures that could be considered include:
e Retrofitting, replacing vehicles/engines, and using cleaner fuels,

Reducingidling;

Redesi gning the transportation project itself;

Controlling fugitive dust; and

Controlling other sources of emissions.

More information is provided for each of these categories below.

10.2 MITIGATION AND CONTROL MEASURESBY CATEGORY

10.2.1 Retrofitting, replacing vehicles/engines, and using cleaner fuels

e Theinstallation of retrofit devices on older, higher emitting vehiclesis one way to
reduce emissions. Retrofit devices such as Diesel Particulate Filters (DPFs) or
Diesel Oxidation Catalysts (DOCs) can beinstalled on diesel truck or bus fleets,
and off-road construction equipment when applicable to lower emissions cost-
effectively.’®

163 |t woul d be appropriate to replace or retrofit construction equipment in those cases where construction
emissions are included in the analysis (i.e., when construction emissions are not considered temporary).
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10.2.2

Replacing older engines with newer, cleaner engines, including engines powered
by compressed natural gas (CNG), liquefied natural gas (LNG), biodiesdl, or
electricity is another way to reduce emissions from existing diesdl truck or bus
fleets. Many engines can also benefit from being rebuilt, repaired, upgraded to a
more recent standard, and properly maintained. The emission reduction
calculations should take into account whether retired vehicles or engines are
permanently scrapped.

The accelerated retirement or replacement of older heavy-duty diesel vehicles
with cleaner vehicles is another way to reduce emissions. A replacement program
could apply to buses, trucks, or construction equipment.®* In some areas, local
regulations to ban older trucks at specific port facilities have encouraged early
replacement of vehicles. Such an option would need to be discussed with the
local government with implementing authority.

o For additional information about quantifying the benefits of retrofitting
and replacing diesdl vehicles and engines for conformity determinations,
see EPA’ swebsite for the most recent guidance on this topic:
www.epa.gov/otag/stateresources/transconf/policy.htm.

0 Alsosee EPA’s National Clean Diesel Campaign website, which includes
information about retrofitting vehicles, including lists of EPA-verified
retrofit technologies and certified technologies; clean fuels; grants; case
studies; toolkits; and partnership programs: www.epa.gov/otag/diesel/.

Reduced idling programs

Anti-idling programs for diesel trucks or buses may be relevant for projects where
significant numbers of diesel vehicles are congregating for extended periods of
time (e.g., restrictions on long duration truck idling, truck stop electrification, or
time limits on busidling at aterminal).

o For additional information about quantifying the benefits of anti-idling
programs for conformity determinations, see EPA’ s website for the most
recent guidance on this topic:
WWW.epa.gov/otag/stateresources/transconf/policy.htm.

0 A list of EPA-verified anti-idle technologies for trucks can be found at:
WWW.epa.gov/otag/smartway/transport/what-smartway/verified-
technol ogies.htm.

164 The Federa Transit Administration (FTA) has minimum service life requirements for transit vehicles
purchased with FTA funds. If atransit agency disposes of avehicle earlier than its full useful servicelife,
it will incur a payback penalty. Pleaserefer to Chapter IV of FTA Circular 5010.1D for the establishment
and calculation of avehicle's useful servicelife. In addition, Appendix D of the circular address the useful
life calculation and disposition of vehicles acquired with FTA funds:

www.fta.dot.gov/documents/C 5010 1D_Finalpub.pdf.
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10.2.3 Transportation project design revisions

For transit and other terminals, project sponsors could consider redesigning the
project to reduce the number of diesel vehicles congregating at any one location.
Terminal operators can also take steps to improve gate operations to reduce
vehicleidling inside and outside the facility. Fewer diesel vehicles congregating
could reduce localized PM, 5 or PM 1o emissions for transit and other terminal
proj ects.

0 A list of strategiesto reduce emissions from trucks operating at marine
and rail terminals are avail able at:
WwWw.epa.gov/otag/smartway/transport/partner-resources/resources-
publications.htm.

It may be possible in some cases to route existing or projected traffic away from
populated areas to an industrial setting (e.g., truck only lanes). Project sponsors
should take into account any changesin travel activity, including additional VMT,
that would result from rerouting this traffic. Note that this option may also
change the air quality modeling receptors that are examined in the PM hot-spot
anaysis.

Finally, project sponsors could consider additional modes for travel and goods
movement. An example would be transporting freight by cleaner rail instead of
by highway (e.g., putting port freight on eectric trainsinstead of transporting it
by truck).

10.2.4 Fugitive dust control programs

Fugitive dust control programs will primarily be applicable in PM 1o hot-spot analyses,
since all PM ;1 nonattainment and maintenance areas must include these emissionsin such
analyses. However, there may be PM 5 nonattainment and maintenance areas that aso
could take advantage of these measuresif re-entrained road dust or construction dust is
required for a PM; s hot-spot analysis. See Section 2.5 for further background.

A project sponsor could commit to cover any open trucks used in construction of
the project if construction emissions areincluded in an analysis year. Some states
have laws requiring that open truck containers be covered to reduce dispersion of
material. Laws may differ in terms of requirements, e.g., some require covering
at all times, some require covering in limited circumstances, and some restrict

spillage.

A project sponsor could employ or obtain a commitment from another local
agency to implement a street cleaning program. Thereisavariety of equipment
available for this purpose and such programs could include vacuuming or flushing
techniques. There have been circumstances where municipalities have
implemented street sweeping programs for air quality purposes.
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Another option to reduce dust could be a site-watering program, which may be
relevant during the construction phase of a project, if construction emissions are
included in the PM hot-spot analysis.

Project sponsors may consider street and shoulder paving and runoff and erosion
control in the project area, which can reduce significant quantities of dust.

It may also be possible to reduce the use of sand in snow and ice control
programs, to apply additional chemical treatments, or to use harder material (that
islesslikely to grind into finer particles).

10.2.5 Addressing other source emissions

Note: Controlling emissions from other sources may sufficiently reduce background
concentrations in the PM hot-spot analysis.

Reducing emissions from school buses may be relevant where such emissions are
part of background concentrations. Information about retrofitting, replacing, and
reducing idling of school buses can be found on EPA’ s website at:
www.epa.gov/otag/school bus/index.htm.

Reducing emissions from ships, cargo handling equipment and other vehicles at
ports may change the result of the PM hot-spot analysis. Options such as
retrofitting, repowering, or replacing engines or vehicles, use of cleaner fuels, or
“cold ironing” (that allows ships to plug in to shore-side power units) could be
relevant where these sources significantly influence background concentrationsin
the project area. More information about reducing emissions at ports can be
found on EPA’ s website at: www.epa.gov/otag/diesel/ports/index.htm and
Www.epa.gov/otag/smartway/transport/partner-resources/resources-
publications.htm.

Adopting locomotive anti-idling policies or other measures. For additional
information, see the following EPA resources:

0 “Guidance for Quantifying and Using Long Duration Switch Yard
Locomotive Idling Emission Reductions in State | mplementation Plans,”
EPA420-B-04-09-037 (October 2009) available at:
www.epa.gov/otag/diesel/documents/420b09037.pdf .

o0 EPA-verified anti-idle technologies for locomotives can be found at:
www.epa.gov/otag/smartway/transport/what-smartway/verified-
technologies.htm.

Remanufacturing existing locomotives to meet more stringent standards at arate
faster than the historical average, or using only Tier 3 and/or Tier 4 locomotives
at a proposed terminal (once such locomotives become available).
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Reducing emissions from a stationary source might also change the result of the
PM hot-spot analysis. Reductions could come from adding a control technology
to astationary source or adopting policies to reduce peak emissions at such a
source. EPA and the state and/or local air quality agency could provide input on
the feasibility and implementation of such a measure, aswell as any necessary

commitments to such measures from operators.
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