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1. INTRODUCTION

1.1 ROLE AND COVERAGE

This Resource Document!? was created by the Virginia Department of Transportation (VDOT, or the
Department) to facilitate and streamline the preparation of project-level air quality analyses. It is
intended as a resource for modelers to help ensure that not only regulatory requirements and (as
appropriate) guidance are met in all analyses but also high quality standards for modeling and
documentation are consistently achieved. It addresses in a comprehensive fashion the models, methods

and assumptions (including data and data sources) needed for the preparation of air quality analyses for
transportation projects by or on behalf of the Department. It includes an associated online data
repository to support project-level modeling.

Air quality analyses for transportation projects are typically conducted to support environmental
clearance documents that are being prepared pursuant to the National Environmental Policy Act (NEPA)
and therefore developed following guidance provided by the US Department of Transportation (US
DOT). However, additional and more detailed requirements and guidance for modeling, analysis and
consultation also apply for projects located inareassubject to the federal transportation conformity rule
(40 CFR Parts 51 and 93), which was issued by the US Environmental Protection Agency (US EPA)
pursuant to the federal Clean Air Act as amended, and the corresponding Virginia Regulation for
Transportation Conformity (9 VAC 5-151). References and links to key regulations and guidance
documents are provided in Appendix B-1.

At the time of preparation of this document, the following areas or jurisdictions in Virginia are subject
to these additional (EPA transportation conformity) requirements for project-level air quality analyses:

= Northern Virginia3#, i.e., the Virginia portion of the DC-MD-VA maintenance area for the
1997 annual National Ambient Air Quality Standard (NAAQS) for fine particulate matter (that
under 2.5 microns in diameter, or PM, s).

-

The Resource Document andassociated data repository (files and links) are available via VDOT Environmental
website: http://www.virginiadot.org/programs/pr-environmental.asp

The Resource Document complements the Department “Scoping Guidelines for Project-Level Air Quality
Analyses”, which provides guidance on developing a scope of work foran analysis, and “Template Report for
Project-Level Air Quality Analyses”, which provides atemplate report for NEPA documentation for air quality.
Both of these documents are posted on the Department website with the Resource Document.

As specified on the US EPA Green Book web page (http://www.epa.gov/airquality/greenbook/) forthe NAAQS
for PM.s. It currentlylists the following jurisdictions in Virginia as part of the DC-MD-VA maintenance area for
the 1997 annual PM,.s NAAQS: Alexandria, Arlington County, Fairfax, Fairfax County, Falls Church, Loudoun
County, Manassas, Manassas Park, and Prince William County.

At the time of preparation of this document, EPAis proposing withits draftimplementationrule for the 2012
PM,.s NAAQS to revoke the 1997 primary NAAQS. Since thatis the NAAQS for whichthe northernVirginiaarea
is currently in maintenance for PM, project-level air quality analyses for conformity purposes for PM,s will no
longer berequired forthatarea assuming the revocation is finalized as proposed. (See:
http://www.epa.gov/pm/actions.html.) Referencesinthis Resource Documentandthe associated online data

N

w

S
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= Alexandria and Arlington County, which are currently in maintenance for the NAAQS for
carbon monoxide (CO)>*.

In areas that are nonattainment or maintenance for ozone, non-exempt federal projects require a

regional conformity determination, but there are no project-level analysis requirements. The
Washington, DC-MD-VA region is currently in nonattainment for the 2008 NAAQS ozone standard.

All other areasin Virginia are subject only to NEPA, and not to transportation conformity for project-
level air quality analyses.

1.2 CONSULTATION ON RESOURCEDOCUMENT

Inter-agency consultation on models, methods and assumptions to be applied in conformity analyses is
a requirement of the federal transportation conformity rule (40 CFR 93.105(c)(1)), and these
requirements are reflectedin the corresponding Virginia regulation (9 VAC 5-151 Section 70). This inter-
agency consultation for conformity purposes (IACC) is additional to the consultation conducted for
purposes of NEPA. The requisite IACC was conducted on the models, methods and assumptions
presented or identified in this Resource Document (including the associated online data repository) for
the areas or jurisdictions currently subject to conformity requirements for project-level (hot-spot)
analyses. A summary of the process and outcomes of the IACC conducted is provided in Appendix A.

Exhibit 1.2.1 presents standard text (including an associated footnote) that serves to document the IACC
conducted on the models, methods and assumptions applied in an analysis. This text or a similar
statement (as appropriate to the analysis) is included in the documentation for each project-level air
quality analysis conducted by or on behalf of the Department.

repositoryto modeling PM, s for conformity purposes should not be interpreted to mean suchanalyses will
continueto be conducted in the absence of a specific regulatory requirementto do so.

> As specified on the US EPA Green Book web page for the NAAQS for carbon monoxide:
http://www.epa.gov/airquality/greenbook/cindex.html.

6 The maintenance status for CO for this area will expire March 16,2016, at which time the associated
conformity requirements (includingthose related to project-level air quality analyses) will no longerapply.
Excerptfromthe Metropolitan Washington Council of Government’s website
(http://www.mwcog.org/environment/air/CO/default.asp): “The metropolitan Washington area has been
meeting federal standardsforcarbon monoxide(CO), one of six ambient pollutants regulated by the Clean Air
Act(CAA), since March 1996. The Clean Air Act requires states to submit two 10-year maintenance plans
demonstrating that the region will continue to maintainthe eight-hour CO standard. The first Carbon Monoxide
Maintenance Plan covered 10years after redesignation, from 1996-2007. The region was required to revise the
Maintenance Planeightyears after redesignation, in this case, March 2004. The Revised Carbon Monoxide
Maintenance Plan covers the period from 2007 -2016. It demonstrates, using current CO data and projections
that the Washington region will continue to meet this standard forthat period.” References in this Resource
Document and the associated online data repositoryto modeling CO for conformity purposes should not be
interpreted to mean such analyses will continue to be conducted in the absence of a specific requlatory
requirement to do so.
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Exhibit 1.2.1 Standard IACC Reference Text for Project-Level Documentation

As the project is located in an area subject to the federal transportation conformity rule (40 CFR
Parts 51 and 93), inter-agency consultation was required by the federal rule (40 CFR 93.105(c)(1))
and the corresponding section of the Virginia Regulation for Transportation Conformity (9 VAC
5-151 Section 70). This consultation was conducted on the models, methods and assumptions
specified in the VDOT Project-Level Air Quality Analysis Resource Document (see:
http://www.virginiadot.org/programs/pr-environmental.asp), Which were applied in this analysis either
directly or without substantive change (see footnote). The Resource Document was created by
VDOT to facilitate and streamline the preparation of project-level air quality analyses while
maintaining high standards for quality.

Inter-agency consultation for conformity purposes was conducted on the VDOT Resource
Document on December 14th, 2015. Federal, state and local agencies, including the following,
were invited to participate as required by the federal and Virginia conformity regulations:

=  FHWA Virginia Division and Resource Center;

» Virginia Department of Environmental Quality;

= Virginia Department of Transportation;

= Virginia Department of Rail and Public Transit;

= Metropolitan Washington Council of Governments;
=  EPA Region 3;

= [ocal agencies

All comments received on the VDOT Resource Document in the consultation process were
considered as appropriate before the models, methods and assumptions (including data and
data sources) and the definition of substantive change as provided in the VDOT Resource
Document were finalized. No adverse comments were received. A summary of the consultation
process, including a list of all individuals and agencies invited to participate, can be found in
Appendix A of the VDOT Resource Document.

Footnote: Note the following definition of “substantive change” was included in the Resource Document and made
the subject of inter-agency consultation: “For project-level air quality analyses conducted to meet conformity
requirements and/or for purposes of NEPA, a substantive change is defined here as one that would reasonably be
expected to affect the modeling results and/orthe analysis tothe degree thatitwouldchangea finding, determination
or conclusion that all applicable requirements for the air quality analysis for the project would be met and the project
cleared. For analyses involving project-specific dispersion modeling for any pollutant(s) for conformity purposes, this
includes whether the project would pass the applicable conformity test(s).”

Similarly, Exhibit 1.2.2 presents standard text typically included with project-level documentation for
any analyses involving IACC over and above that previously conducted on the Resource Document. The
statement (or a similar statement as appropriate to the analysis) is included following the text from
Exhibit 1.2.1. It should also identify the motivating factor(s) for conducting the additional IACC, e.g., the
project involves an EIS, is high profile and/or is considered relatively complex.
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Exhibit 1.2.2 Standard Text for Additional IACC

For this analysis, and notwithstanding the inter-agency consultation already conducted on the
Resource Document as referenced above, additional inter-agency consultation was conducted
on <dates> involving the same agency stakeholders as noted above. The additional consultation
was conducted for this project:

= <as the air quality analysis for this project is being developed in support of an Environmental
Impact Statement, the project may be considered one of greater interest to the public and
other stakeholders, and/or the project may be considered relatively complex, for which the
Department at its discretion provides additional opportunities for public and inter-agency
stakeholder review and comment in the interests of greater transparency.>

= <as the proposed analysis involves the application of specific <models>, <methods> and/or
<assumptions> that are or may be substantively different from those specified in the
Resource Document, but are considered appropriate for this project for the following
reason(s): ...<Specify or list>. Otherwise, the models, methods and assumptions applied in
the analysis were applied as specified in the Resource Document.> <and/or>

= <for transparency, as the applicable <models>, <methods> and/or <assumptions> as
specified in federal requlations and guidance have changed since the issuance or last update
of the Resource Document (which incorporates all such updates automatically) but have not
been explicitly incorporated into an updated version or revised Resource Document and/or
the associated website or files>.

All comments received in this additional inter-agency consultation were considered as
appropriate before the models, methods and assumptions (including data and data sources) for
the project analysis were finalized. A summary of the additional or project-specific consultation
and results is also provided in Appendix <specify> of this analysis.

1.3 DEFINITION OF SUBSTANTIVE CHANGE

For project-level air quality analyses conducted to meet conformity requirements and/or for purposes
of NEPA, a substantive change is defined here as one that would significantly affect the modeling results
and/or the analysis to the degree that it would change a finding, determination or conclusion that all
applicable requirementsfor the air quality analysis for the project would be met and the project cleared.
For analyses involving project-specific dispersion modeling for any pollutant(s) for conformity purposes,
this includes whether the project would pass the applicable conformity test(s).”

7 Note federal requirements for determiningthe frequencyof air quality conformity determinations are not
intended to be affected by the proposed definition for substantive changes. Specifically, 40 CFR 93.104(d)
requires a redetermination of conformity (for any FHWA/FTA project) “if one of thefollowing occurs: a
significantchangeinthe project's design conceptandscope; threeyears elapse sincethe mostrecent major
step to advancethe project; or initiation of a supplemental environmental document for air quality
purposes”. Major stepsinclude NEPA process completion; start of final design; acquisition of a significant
portion of the right-of-way; and, construction (including Federal approval of plans, s pecifications and
estimates).
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2. GENERALPROTOCOLS

The Department has established the following general protocols that apply for all project-level air quality

analyses conducted by or on behalf of the Department. As a general protocol, the Department is the
final arbiter on all aspects of project-level air quality analyses including the application of the protocols.

2.1 LATESTREGULATIONS AND GUIDANCE

2.1.1 Regulations and Guidancein Effect at the Time a Project is Initiated

Each project-level analysis is conducted to meet all applicable regulatory requirements and be
consistent, asappropriate, with guidance that are in effect (following any applicable grace period) at the
time that the analysis is initiated. This includes but is not limited to the specification of models, methods
and assumptions to be applied for project-level air quality analyses as well as administrative,

documentation and process requirements. Appendix B1 provides links to available regulations and
guidance pertinent to the project-level analysis process at the date of this document.

2.1.2 Process for Responding to Deficiencies Identified in Models, Regulations and Guidance
Inthe event that the applicable federal models and/or associated requirements and guidance, which are
subject to ongoing or periodic revisions or updates by the US EPAand/or US DOT, are discovered to have
a deficiency or deficiencies that would affect the modeling or analysis for a project or category of
projects to the degree that it may have a substantive effect on its results, the Department will notify the
US DOT, EPA and others as appropriate of the identified issue(s) and work with them as appropriate on
a resolution.

2.2 INITIATING A PROJECT-LEVEL AIR QUALITY ANALYSIS

2.2.1 Project Sponsor Responsibility

Itis the responsibility of the project sponsor to ensure that a project level analysis is initiated as required
under the NEPA and/or conformity regulations. The Department and appropriate staff should be sought
out for consultation as early in the process as possible for any items that depart from the methods and
data identified in this Resource Document.

2.2.2 Initiating a Project within a Grace Period

With respect to determining whether an air quality analysis for a project has been initiated before, within
or after a specified grace period, which may be provided for example by EPA and/or FHWA/FTA following
achangein applicable regulation and/or guidance, witha model update, or other reason, a project-level
air quality analysis is considered to have been initiated typically as of the earliest date of the occurrence
of one or more of the following:

1. Atasktoconduct a study has been assigned (typically by Department intranet and/or email),
2. Traffic data and/or forecasts as needed for the air quality analysis have been requested for the
project or otherwise confirmed to be in development,
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3. Designinformation as needed for the air quality analysis has been requested for the project or
otherwise confirmed to be in development,

4. Development and/or documentation of project-specific information for the air quality analysis
has been initiated,

5. Modeling for the air quality analysis for the project has been initiated, and/or
6. Other reasonable step(s) have been taken to initiate the air quality study.

The date the analysis started should be documented in the project file.

2.3 UPDATESTO PROJECT-LEVEL AIR QUALITY ANALYSES

This section provides criteria typically used for determining when updates or revisions are made to
project-level analyses.

2.3.1 Completed Project Analyses

For project-level air quality analyses previously completed, updates or revisions to the modeling, analysis
and/or documentation are not typically conducted unless both:

1. the overall NEPA document is being re-evaluated or supplemented for air quality reasons, in
which case the US DOT (in consultation with Department air quality staff as appropriate) may
request an update,

and

2. areview by Department air quality staff (in consultation with FHWA, as appropriate) concludes
that a new or revised analysis is warranted as changes in the models, methods and/or
assumptions from the original analysis would be considered substantive by the definition
provided in this document.

2.3.2 Completed Project Analyses Pending Submission or Approval

For project-level air quality analyses completed but pending submission or approval, updates or revisions
to the modeling, analysis and/or documentation are not typically conducted unless:

1. areview by Department air quality staff (in consultation with FHWA, as appropriate) concludes
that a new or revised analysis is warranted as changes in the models, methods and/or
assumptions from the completed analysis would be considered substantive by the definition
provided in this document,

or

2. the Department at its discretion decides to incorporate the changes, recognizing the potential
added time and cost for the updates and/or revisions.

2.3.3 Project Analyses Underway

For project-level air quality analyses underway (initiated with modeling conducted in whole or in part),
updates or revisions to the models, methods and assumptions once finalized for the analysis are not
typically incorporated unless:

@
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1. areview by Department air quality staff (in consultation with FHWA, as appropriate) concludes
that a new or revised analysis is warranted as changes in the models, methods and/or
assumptions from the analysis underway would be considered substantive by the definition
provided in this document,

or

2. the Department at its discretion decides to incorporate the changes, recognizing the potential
added time and cost for the updates and/or revisions.

2.3.4 Criteria for Additional or Project-Specific IACC

If anupdate or revision is being conducted or planned for a project subject to conformity require ments,
then additional or project-specific inter-agency consultation is typically:

1. conducted only for changesthat are substantively different from both the original analysis and
current Resource Document,

and

2. not conducted otherwise.

In the latter case, the updated analysis would be similar to a new study being conducted based on the
models, methods and assumptions/data presented in the Resource Document (as there would be no
need for additional or project-specific IACC over and above that already conducted for the Resource
Document.) The project documentation for the updated analysis would therefore simply include

appropriate reference to the Resource Document and the inter-agency consultation conducted on the
models, methods and assumptions presented or referenced therein.

2.4 PROCESSIMPROVEMENT

2.4.1 New and/or Improved Processes and Procedures

The Department at its discretion may implement new and improved processes and procedures for
project-level air quality analyses, in keeping with its objectives for streamlining and otherwise improving
environmental clearance processes.

2.4.2 Best or Improved Practices

The Department mayimplement best practices or improved practicesas may be recommended by the
US DOT, EPA and/or the American Association of State Highway and Transportation Officials (AASHTO),
or that it develops itself.

2.4.3 Applied Research

The Department may implement recommendations for new or improved processes and procedures
based on research that is cited by the US DOT or EPA in applicable regulations and guidance, and/or
conducted by the Department, which may be done in consultation and cooperation with the US DOT,
EPA, Virginia Department of Environmental Quality (VDEQ) and/or others as appropriate.
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2.4.4 Inter-Agency Consultation
Inter-agency consultation on process and proceduralimprovements may be limited to changesidentified
by the Department as substantive and not generally conducted otherwise.

2.5 STREAMLINING

2.5.1 Streamlining Objective

Analyses are streamlined to the extent feasible and appropriate for the project type and context (i.e.,
level of environmental document, level of public and stakeholder interest, and complexity), while
meeting all regulatory requirements and maintaining consistency, as appropriate, with guidance.

2.5.2 Analyses in Excess of Regulatory Requirements Not Typically Conducted
Analyses in excess of regulatory requirements (including but not limited to those related to scope,

applicability, and tests as well as related administrative, documentation and/or process requirements)
are not conducted except at the discretion of the Department.

2.5.3 Applications of Section 2.5.2 Protocol
Specific applications of this protocol include but are not limited to the following:

2.5.3.1 Projects for Analysis

Modeling or analyses (qualitative or quantitative) are only conducted for projects that change (add,
delete, relocate or otherwise modify) roadway capacity, intermodal facilities, and/or transit service
in areaswith significant traffic volume. For areas where transportation conformity applies, current
regulations are used to determine whether projects require a quantitative analysis8.

2.5.3.2 Pollutants

Pollutants to be modeled arelimited to those specified by regulation and consistent with available
guidance, as appropriate.

2.5.3.3 Project Area and Affected Facilities

2.5.3.3.1 General Limitation

The project area, including the determination of the number and extent of affected facilities (as
appropriate), to be included in modeling for an air quality analysis is generally limited to the
minimum needed to meet regulatory requirements and maintain consistency as appropriate
with guidance.

2.5.3.3.2 Roadway Projects

For roadway projects, emission modeling (and, if applicable, dispersion modeling) is typically
limited to:

8 See 40 CFR93.123for procedures for determining localized CO, PM10, and PM2.5 concentrations (hot-spot -
analysis) http://www.gpo.gov/fdsys/pkg/CFR-201 3-title40-vol21/xml/CFR-2013-title40-vol2 1-sec93-123 .xml.
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1. the specific facility or facilities being improved that are the subject of the NEPA
document (or specific locations within the area of the proposed improvements), or

2. those facilities plus any affected facilities identified following the process outlined in the
next paragraph and generally comprised of roadways that are contiguous and/or
adjacent to the planned improvements (and generally do not include facilities that are
not contiguous or adjacent unless a clear technical basis is provided for their inclusion).

2.5.3.3.3 Affected Facilities
The determination of which facilities (if any) are to be considered affected by the proposed
improvements is typically made by an assessment against technical criteria, which may
include but are not necessarily limited to:

1. Forecast changes in traffic volumes, speeds or composition (primarily truck and bus
percent), which may follow recommendations as available and appropriate from
transportation planning and traffic engineering staff based on their review of available
traffic and activity data and forecasts.

2. Proximity to sensitive receptors (if any).

2.5.4 Modeling Tests and Number of Runs
2.5.4.1 General Limitation

Both modeling tests and the number of model runs are limited to those specified in regulationand
maintain consistency as appropriate with guidance.

2.5.4.2 Optional Runs

Optional or additional runs (i.e., those in excess of the minimum required) are typically not
conducted or made part of NEPA documentation except at the discretion of the Department.
Examples of optional runs include (but are not limited to):

= Comparisons of results from different models/modeling options, model inputs (e.g.,
sensitivity analyses), or growth scenarios (e.g., alternative scenarios to that applied in the
development of the official traffic and activity forecasts for the project);

= Testing of various models and model options (traffic, emission or dispersion); or

=  Modeling for pollutants not required by regulation.

2.5.4.3 Department Decision on Optional Runs

The Department makes the final decision on which models and model options to run. The
Department may receive comments from other parties on the model(s) and/or option(s) to run, but
the final decision(s) rest(s) with the Department. For example, while three dispersion modeling
options are currently available for PM analyses (CAL3QHCR, AERMOD area sources, and AERMOD
volume sources), only one will typically be run for a project. The final decision on the model and
option to run will be made by the Department.
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2.5.5 Screening and Worst-Case Analyses
2.5.5.1 General Provision

Screening and worst-case analyses may be conducted at the discretion of the Departmentin which
conservative or worst-case assumptions are applied in order to streamline the modeling and analysis
process and at the same time provide a relatively higher level of confidence that the NAAQS will not
be exceeded. Such analyses meet all applicable regulatory requirements and maintain consistency,
as appropriate, with guidance®.

2.5.5.2 Conservative and Worst-Case Assumptions

Assumptions of a conservative nature (tending to overestimate activity, emissions, and/or
concentrations) including worst-case assumptions may include but not be limited to traffic and
activity data forecasts, design features, emission model inputs, and dispersion model inputs.

2.5.5.3 Exceptions

At the discretion of the Department, and subject to resource constraints, more refined approaches
involving additional and/or more detailed analyses may be considered on a project by project basis.

2.5.6 Interface and Utility Software
2.5.6.1 General Provision

The Department at its discretion may apply interface and utility software to facilitate and streamline
the modeling process, which may invoke or run official emission, dispersion and related utility
software or models.

Interface software can help streamline the file preparation and modeling process, ensure
appropriate default data are entered (resulting in improved quality assurance and control) and, by
providing standard exhibits (tables and graphics) of modeling results that may be included in project
reports, help support transparency in documentation.

Utility software may also be applied to facilitate the processing of input data and modeling results.
GIS software for example may be applied to facilitate data analysis and presentation.

2.6 TRAFFIC

2.6.1 Guidance and Procedures

Trafficand activity data and forecasts for project-level air quality analyses typically are generated based
on federal and Department guidance and procedures as available and as applicable, both of which may
be updated periodically.

2.6.2 Data Sources
Data are typically derived from a variety of sources, including but not limited to the VDOT ENTRADA
system, Highway Capacity Manual calculations, travel demand forecasting models, traffic simulation

9 At the time of preparation of this document, standard or federal screening protocols applicable to PM hots pot
analyses have yet to be developed or implemented.
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models and/or other planning analysis methods as available and appropriate for the project. Available
data on existing and forecast transit ridership and bus operations are also typically considered in the

development of traffic forecasts. Travel demand model output may be adjusted as appropriate using
accepted post processing procedures before application in project-level analyses.

2.6.3 Transportation Planning and Engineering Staff Responsible for Traffic and Activity
Data and Forecasts

2.6.3.1 Traffic and Activity Data Preparation by Traffic Engineering and/or Transportation
Planning Staff

Traffic and activity data are prepared or specified by appropriate traffic engineering and
transportation planning staff (see Appendix D for details on data needs for analyses). Traffic and
activity data and forecasts are critical inputs for project-level air quality analyses, and accordingly
are to be generated by staff with the appropriate training and experience for that task. Conversely,
staff that do not have the appropriate training and experience are not to prepare, update or
otherwise modify traffic and activity forecasts.

2.6.3.2 Exceptions

Exceptions are made as reasonable and appropriate, e.g. for assembling readily-available data
including but not limited to posted speeds, VDOT Traffic Monitoring System/ Highway Performance
Monitoring System (HPMS) data, and/or published reportsthat present data and forecastsincluding,
but not limited to, the traffic and related data assembled for the periodic emission inventory.

2.6.4 Streamlining
2.6.4.1 Lowest Cost and Simplest Options Typically Selected

For purposes of streamlining analyses, and recognizing limitations in the current state of the art in
transportation modeling for project-level air quality analyses, the lowest cost and most
straightforward option for generating traffic and activity data and forecasts will typically be applied
for each analysis.

2.6.4.2 Modeling for Typical Highway Projects

For highway projects, streamlining typically means:

1. Thedefault approach for trafficinput tothe emission modelis that based on average speeds.

2. More complex approaches for traffic inputs for emission modeling (including link drive
schedules and/or operating mode distributions) are not typically applied. They may be
applied as appropriate data and forecasts are available.

Traffic microsimulation and/or mesoscopic modeling approachesare typically not applied due to the
time and cost for their preparation (which can be significant) and to limitations in the state of
practice for such modeling. In cases where traffic microsimulation and/or mesoscopic modeling has
been undertaken or is already planned in order to support the traffic analysis of a roadway project,
such efforts may be used to inform the project air quality analysis in whole or in part. However, the
application of microsimulation and/or mesoscopic modeling results for project level air quality
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purposes is an evolving field of study and recommended practices do not currently exist. The need
to conduct a project level air quality analysis is therefore not by itself typically justification for the
time and cost of developing microsimulation and/or mesoscopic analyses for a planned roadway
project.

2.6.4.3 Modeling for Complex Projects

For more complex projects, and/or projects of greater stakeholder interest, and where resources
are available, more refined approaches for generating traffic and activity data and forecasts may be
applied. This includes the specification or generation of link drive schedules and/or operating mode
distributions for input to the emission model. As the state of the practice evolves and costs are
reduced, the potential for more routine application of more refined approaches for generating
traffic and activity data and forecasts may increase.

2.7 ROADWAY GRADE

Federal guidance is not yet available on the preferred or optimal level of detail toinclude in model inputs
for roadwaygrades. Intheinterim, i.e., inthe absence of specific federal guidance or additional research
to inform the determination of roadway grades, the following protocols apply:

2.7.1 Threshold Magnitude for Modeling Changes in Roadway Grades

The threshold magnitude for modeling changes in roadway grade for a project-level air quality analysis
prepared by or for the Department is between 2 and 5%. The minimum value of 2% is based on the
definition of “Level Terrain” contained within in the Highway Capacity Manual (HCM) 2010 edition®.
The maximum value of 5% is based on AASHTQ’s A Policy on Geometric Design of Highways and Streets,
2011, which indicates that auto speeds are not significantly impacted at higher grades'!. For each
direction of travel, specific threshold values will be determined based on an evaluation of truck volumes,
length of grade and engineering judgment. Typical values are as follows:

=  The default threshold value is 2%

= If trucks are not a significant portion of the total traffic volume (e.g. less than 5%), then a
threshold grade of 5% would be appropriate for the analysis.

= [ftrucks are a significant portion of the total traffic volume (e.g. greater thanor equal to 5%),
then a threshold grade of 2-4% would be appropriate for the analysis. Exact values would be
determined considering the level of truck activity and engineering judgment.

2.7.2 Relatively Flat Roadways

For roadway segments with average gradesand grade changes of a magnitude less than or equal to the
threshold specified above, the roadway segments may be coded as flat or level (i.e., 0% roadway grade)
or at the average grade.

10 Highway Capacity Manual 2010 (HCM2010) fifth edition, Chapter 9 (pages 9-11)
11 AASHTO, “A Policy on Geometric Design of Highways and Streets”, 2011. See the discussion on roadway grades
on pages 235-247.
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2.7.3 Roadways with Grades and/or Changes in Grades above the Threshold

For roadway segments with average grades and/or grade changes of a magnitude greater than the
threshold specified above:

1. Each segment may be coded as the average grade for that segment.
2. For greaterresolution, separate segments may be coded to the extent appropriate and feasible
where the magnitude of the change in grade is greater than or equal to the threshold.

2.7.4 Refined Analyses

At the discretion of the Department, more refined analyses may be conducted using more detailed
roadway grade data than indicated by the threshold specified above. The Department makes the final
decision on all roadway grade data to apply for all analyses prepared by or for the Department.

2.7.5 Sources for Roadway Grade Information

Typically roadway grade information may be obtained from design plans once they have been developed
for a project. Even when plans are available, the data may not meet the needs for the air quality analysis
if the coverage does not include either the entire facility planned for emission and/or dispersion
modeling or (typically) any affected facilities also selected for modeling such as nearby intersections.
Reasonable approximations of roadway grade are needed for each of these situations. Sources of
roadway grade data or elevation data from which reasonable approximations for roadway grade may be
determined include but are not limited to:

= geographicinformation system (GIS) data, which may be based on various sources with differing
resolution and accuracy,

= Google Earth and/or

= other government, research, and/or institutional data sites.

2.8 BACKGROUND CONCENTRATIONS

Default background concentrations are provided in Appendix H. The following protocols apply for
general and project-specific updates:

2.8.1 General Updates to Background Concentrations and/or Persistence Factors
2.8.1.1 Timing of Updates

At its discretion, the Department may conduct updates periodically or as needed to the background
concentrations and/or persistence factors that are provided as default values with this document.

2.8.1.2 Methodology for General Updates

Updates may be generated by applying the same technical procedures or methodology (based on
applicable regulations and guidance) asapplied for the previous or original tabulationto reflect more
recent monitoring data. Refinements or changes to the methodology may also be applied as
appropriate if the applicable regulatory requirements and/or guidance that are in effect at the time
of the update have changed from the time that the previous tabulation was prepared.
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2.8.1.3 Criteria for Additional Consultation for General Updates

For areas subject to conformity requirements, additional inter-agency consultation for conformity
purposes may be conducted for update(s) that differ substantively in methodology from that applied
for the previous tabulation unless such differences are due to changes in the applicable regulations
and/or guidance. Additionalinter-agency consultation for conformity purposes may not be generally
conducted otherwise.

2.8.1.4 Website Posting of General Updates

General updates are posted to the Department website with the Resource Document.

2.8.2 Project Specific Updates to Background Concentrations and/or Persistence Factors
2.8.2.1Timing of Updates

At its discretion, the Department may conduct project-specific updates or refinements to
background concentrations and/or persistence factors, considering for example data availability and
project location and context as appropriate.

2.8.2.2 Methodology for Project-Specific Updates

Updates may be generated by applying the same technical procedures or methodology (based on
applicable regulations and guidance) asapplied for the previous or original tabulation to reflect more
recent monitoring data and or data more applicable for the specific project location. Refinementsor
changes to the methodology may also be applied as appropriate if the applicable regulatory
requirements and/or guidance that are in effect at the time of the update have changed from the
time that the previous tabulation was prepared.

2.8.2.3 Criteria for Additional Consultation for Project-Specific Updates

Project-specific inter-agency consultation may be conducted for conformity purposes for projects
for which update(s) are developed for which the methodology applied differs from that applied for
this document and/or the results differ substantively from the values tabulated with this document
for the project area. Such additional inter-agency consultationis generally not conducted otherwise.

2.8.2.4 Website Posting of Project-Specific Updates

Project-specific updates are generallyincluded in or with the documentation for the project-level air
quality analysis that is made part of the NEPA documentation for the project, which typically is
posted on its own Department webpage for major projects. Project-specific updates are generally
not posted to the Department website with the Resource Document.

2.8.3 Ambient Air Quality Monitoring
2.8.3.1 Updates to the Monitoring Network

Following the addition, deletion or changein location of an air quality monitoring site, or change(s)
at site(s) in pollutant(s) for which data are collected and/or data collection and analysis practices,
the Department at its discretion may:

1. reviewand update the tabulation of background concentrations for the pollutant(s) affected
as appropriate.

(1)
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2. conduct inter-agency consultation for conformity purposes (if applicable) for the change(s),
if the Department finds them to be substantive.

2.8.3.2 Near-Road Monitoring Sites

Data from near-road monitoring sites are generally not considered appropriate for the
determination of either background concentrations or persistence factors.

2.8.4 Exceptional and Exceptional-Type Events

2.8.4.1 Consideration of Exceptional and Exceptional-Type Events in Determining Background
Concentrations and/or Persistence Factors

Adjustments to ambient air quality data for exceptional events may be made in updates to
background concentrations and/or persistence factors provided the methodology is consistent with
regulatory requirements and, as appropriate, guidance in effect at the time of the analysis.

This provision is extended to “exceptional-type” events if and when EPA extends the current
Exceptional Events policy to cover situations in which background concentrations are influenced
(increased) by anevent but not to the extent that a violation of the NAAQS is observed. The general
concept for such a policy was reviewed in detail in a recent National Cooperative Highway Research
Program (NCHRP) study?? in which EPA participated.

2.8.4.2 Documentation of Exceptional and Exceptional-Type Events
Documentation of exceptional (or exceptional-type) analyses for this purpose may be conducted as

an initiative of the Department and/or as part of joint initiatives that may involve multiple
organizations, typically in coordination and consultation with VDEQ.

2.8.5 Future Background Concentrations

2.8.5.1 Application of Regional Modeling Results

Future background concentrations may be obtained or estimated from regional air quality modeling
results provided the methodology is consistent with regulatory requirements and, as appropriate,
guidance in effect at the time of the analysis (e.g., based on CTM modeling as currently specified by
EPA)3.

2.8.5.2 Sources for Regional Modeling

Regional modeling may be conducted by EPA, aspart of regional initiatives that may involve multiple
states and organizations (typically including EPA and VDEQ), and/or otherwise as an initiative of or
supported by the Department.

12 National Cooperative HighwayResearch Program (NCHRP) 25-25Task 89, “Establishing Representative
Background Concentrations for Quantitative Hot-spot Analyses for Particulate Matter”, prepared by Sonoma

Technology, Inc.and The Louis Berger Group, Inc., October 2014. See:
http://apps.trb.org/cmsfeed /TRBNetProjectDisplay.asp?Projectl D=3514

13 |bid. The NCHRP study identified three major steps for the application of CTM model data to calculate
background PM concentrations for quantitative PM hot-spot analyses:

1.
2.

Identify representative PM monitoring site(s)

Assess the availability of suitable CTM model outputand acquire the model datafor therepresentative
site(s) if thedata exist

Determine PM background concentrations, following EPA requirements, forannual time periods.
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2.8.5.3 Criteria for Additional Consultation for Updates based on Regional Modeling

The development of CTM background concentrations according to the procedures noted above and
the Department’s review and acceptance would not require additional consultation beyond that
conducted for this Resource Document.

2.8.5.4 Website Posting of Updates Based on Regional Modeling

Since updates based on regional modeling may apply either generally or on a project-specific basis,
website posting of updates to background concentrations and/or persistence factors will typically
follow the protocols provided above respectively for updates of a general nature and updates that
are project-specific.

2.9 NEARBYSOURCES

Modeling of any nearby source(s) is conducted following applicable regulations and (as appropriate)
guidance. Ingeneral, nearby sources needto be included in air quality modeling only when those sources
would be affected by the project!?, and the modeling may be generally limited as follows:

2.9.1 Limitations on Inventories and Forecasts for Nearby Stationary Sources

The consideration of forecasts for emissions from nearby stationary sources is limited to readily available
information including that provided by VDEQ working in consultation with other agencies or parties as
appropriate. The Department will not develop or be responsible for developing operation, emission or
dispersion modeling inventories or forecastsfor nearby stationary sources, including current operations,
changesin operations, expansions, opening of new facilities, effects of changes in technology, effects of
changes in regulations and/or guidance affecting operations and/or technology, effects of market
conditions on operational plans, etc.

2.9.2 Limitation to the Minimum Number of Model Runs
Consistent with the protocol for limiting the number of modeling runs, the number of modeling runs for

any analysis including nearby sources is generally kept to the minimum number of runs required by
regulation and to maintain consistency as appropriate with guidance.

2.10 URBAN AND RURAL AREAS

Designations of areas as either urban or rural for the purpose of dispersion modeling are made
consistent with applicable regulations and as appropriate guidance. Consistent with guidance:

2.10.1 Projects in Rural Areas Not Expected to Become Urbanized

Projects in isolated rural areas that are not expected to be urbanized in the timeframe of the forecasts
(opening and design years as applicable) are generally treated as rural sources.

14Section 8.2, Transportation Conformity Guidance for Quantitative Hot-Spot Analyses in PM,.s and PM
Nonattainment and Maintenance Areas, EPA-420-B-12-053, November 2013.
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2.10.2 Projects in Rural or Sub-Urban Areas That Are Expected to Become Urbanized

Projects in rural areas, suburban areas, and any other areas that are expected to become urbanized by
the modeling year(s) (project opening year and/or design year) are treated as urban sources for the
respective modeling year.

2.11 INPUT DATAAND FILES

2.11.1 Updates to the Online Data Repository

The data and files in the online data repository (which is addressed in a later section) may be updated
periodically, following generally the methodology presented in this document and consistent with
applicable regulations and as appropriate guidance at the time of the update. For example, whenever
the MOVES input files applied in regional conformity analyses and/or the national emission inventory
are updated (by VDEQ or the local metropolitan planning organization as appropriate), those updates
may be taken as the basis for updatesin whole or in part as appropriate to the input data and/or files
presented in the appendix and posted on the VDOT website.

2.11.2 Inter-Agency Consultation

Inter-agency consultation for conformity purposes is typically not conducted for updatesto the data and
files posted in the online data repository if the updates simply reflect recent data or new assumptions,
but follow procedures consistent with applicable regulationsand guidance. Similarly, changes consistent
with regional analyses including regional conformity analyses, and other regional analyses, such as may
be conducted in support of revisions to the State Implementation Plan (SIP), which have already been
subject to extensive consultation as part of the regional conformity process, are also not subject to
additional inter-agency consultation for conformity purposes.

2.12 EMERGENCIES

In emergencies (such as construction or reconstruction of a bridge or roadway on an emergency basis),
air quality clearance processes may differ from those followed in non-emergency situations. In
emergencies, clearances for air quality may be obtained after the fact consistent with applicable
regulatory requirements. Projects may for example be exempted on the basis of safety from conformity
(as applicable) and NEPA modeling and analysis requirements in such situations.
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3. RESOURCES FORCONFORMITYANALYSES

This section and the associated appendices address the models, methods and assumptions specific for
transportation conformity purposes (where applicable) for CO and PM, s.

3.1 ONLINE DATAREPOSITORY

The Department has established an online data repository (DR) that contains a comprehensive set of
modeling input data and files by county for currently applicable emission and dispersion models. The DR
can be accessed through VDOT'’s Environmental webpage:

e http://www.virginiadot.org/programs/pr-environmental.asp

In general, where conformity applies for a specific pollutant, and in order to maintain consistency with
regional emission analyses as required by the conformity regulation at 40 CFR 93.123(c)(3), input data
for project-level modeling that are posted to the DR may be obtained to the extent reasonable and

appropriate from regional conformity inputs prepared by the metropolitan planning organization (MPO).
For emission modeling specifically, this typically includes data such as:

= Vehicle age distributions

=  Fuel inputs

= |/M program parameters

=  Meteorology

= Source type population (not used directly)

Where conformity does not apply for a specific pollutant, the above data are typically obtained from
regional emission analyses prepared by VDEQ such as the modeling inputs for the national or Periodic

Emission Inventory (PEI). Thisincludes the traffic data generated by VD OT in support of the development
of the PEI by VDEQ.

Similarly, for dispersion modeling, and although not required by the conformity regulation, general
consistency in meteorological data with regional analyses may also be maintained as the data are
typically obtained from VDEQ and, if not available from them, from EPA (or EPA models) as outlined
below in the subsection on data for dispersion modeling.

Additionally, the DR includes sample input files for the emission and dispersion models. Copies (or
excerpts of) sample model input files are presented in Appendix J of this document.

3.2 PROJECT ASSESSMENT

A project assessment is conducted to determine the appropriate level of analysis for a given project to
meet all applicable regulatory requirements. In practice, assessments generally involve the identification
of projects that qualify for certain exemptions provided in the federal conformity rule as well as any
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available categorical finding (or programmatic agreement). Options currently available for assessing
projects are reviewed in turn below, with corresponding data and information sources that may be
applied in support of their application.

3.2.1 Exempt Status

Any and all exemptions provided in the federal transportation conformity rule and its future
updates (and the corresponding state regulation and its future updates, if applicable) may be
applied as appropriate for a project?>.

Appendix C provides a list of the conformity exemption tablesand associated source references.
The federal transportation conformity rule at 40 CFR 93.126 provides a tabulation of project
types that are exempt from the requirement to determine conformity, stating (in part) that:
“Notwithstanding the other requirements of this subpart, highway and transit projects of the
types listed in table 2 of this section are exempt from the requirement to determine conformity.
Such projects may proceed toward implementation even in the absence of a conforming
transportation plan and TIP.” The project types listed in Table 2 (entitled “Exempt Projects”) of
40 CFR 93.126 are generally grouped as safety, mass transit, air quality, and other projects.

Additional exemptions that apply only for regional analyses are provided in the federal
conformity rule at 40 CFR 93.127. These additional exemptions apply for projects that would
otherwise require a regional conformity analysis to amend the regional long range
transportation plan and/or transportation improvement program, e.g., to add or delete the
project or to modify its scope and/or schedule to the degree that would affect the modeling for
the regional conformity analysis.

Data and Information Requirements:

Proposed projects are generally checked against the project types specified in 40 CFR 93.126
and 93.127 in order to determine the potential for exempt status in whole or in part. Other
supporting data or information is generally not required for this purpose. If other supporting
data or information are identified for a given project (such as supporting technical studies for
safety projects, if not already specified in the project purpose and need statement), they
typically are documented with the environmental clearance information prepared by or on
behalf of the Department.

5 Projects listed as exempt for conformity purposes aretypicallyalso treated as exempt for purposes of NEPA.

>3)
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3.2.2 Categorical Findings

The federal transportation conformity rule at 40 CFR 93.123(a)(3)® provides an option for the
US DOT, in consultation with EPA, to make a categorical hot-spot finding for CO based on
appropriate modeling. In February 2014, the US DOT, in consultation with EPA, implemented a
new categorical finding for CO. Appendix B1 provides the references to the latest categorical
hotspot finding. This includes information on the application of the finding as part of a project-
level conformity determination. The categorical finding for CO will be applied asappropriate for
projects located in Virginial?.

Future updates tothe federal categorical findings as well as any new federal categorical findings
may also be applied in Virginia. Note a similar provision for a categorical finding for PM is
specified in the rule at 40 CFR 93.123(b)(3)!® although a finding for PM has not yet been

developed. If and when a federal finding for PM is developed andimplemented, it would also be
applied as appropriate for projects located in Virginia.

Data and Information Requirements:

The data and forecasts needed to apply a categorical finding are generally a subset of the
detailed information that would otherwise be needed to conduct project-specific modeling. The
data needed for analyses are addressed in the resource document appendices and online data
repository with the exception of the local project traffic data.

3.2.3 Application of Programmatic Agreements for Conformity Purposes

Programmatic agreements developed and implemented by the Department and the US DOT to
streamline air quality analyses conducted for NEPA purposes are similar in design and
documentation to categorical findings developed to meet conformity requirements. The US DOT
consults with the US EPA in the development of categorical findings and may do the same for

16

17

18

See http://www.gpo.gov/fdsys/pkg/CFR-2011-titl e40-vol20/xml/CR-2011-titl e40-vol20-sec93-123 .xml.

Excerptfor CO (40 CFR93.123(a)(3)): DOT, in consultation with EPA, may also choose to make a categorical

hot-spotfinding that (93.116(a)is met without further hot-spot analysis for any project describedin
paragraphs(a)(1) and(a)(2) of this section based on appropriate modeling. DOT, in consultation with EPA,

may also considerthe current air quality circumstances of a given CO nonattainment or maintenance area in

categorical hot-spot findings for applicable FHWA or FTA projects.

FHWA has an update in preparation based on MOVES2014 forthe original (2014) categorical finding, which
was based on MOVES2010. Note, with the release of MOVES2014, EPA guidance indicates that the original

2014 categoricalfinding will be applicable only to the end of the MOVES2014 grace periodending 10/7/2016.

See: http://www.gpo.gov/fdsys/pkg/CFR-201 1-title40-vol20/xml/CFR-2011-ti tle40-vol20-sec93-123.xml .

Excerptfor PM (40 CFR93.123(b)(3)): DOT, in consultation with EPA, may also chooseto make a categorical
hot-spotfinding that § 93.116 is met without further hot-spot analysis for any project describedin paragraph

(b)(1) of this section based on appropriate modeling. DOT, in consultation with EPA, may also consider the
current airquality circumstances of a given PM2.5 or PM10 nonattainment or maintenance area in
categorical hot-spot findings for applicable FHWA or FTA projects.

>4
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the agreements. Per the general protocols provided in Section 2, the application as appropriate
of such programmatic agreements to projects located in areas subject to conformity is a
reasonable and efficient means of ensuring consistency in assessing projects in all areas and
streamlining the environmental clearance process. Therefore the following categories of
programmatic agreements shall be considered applicable for both NEPA and conformity
purposes for projects located in Virginia without requiring inter-agency consultation additional
to that conducted on this Resource Document:

= Any national, state or regional programmatic agreement(s) designed and/or
implemented by the US DOT in consultation with EPA for purposes of streamlining
project-level air quality analyses conducted for NEPA purposes that would apply in
Virginial®.

= Any programmatic agreement developed for Virginia and executed with the US DOT
(including those based on a federal or national template)thatis consistent with (or not

substantively different from) the models, methods and assumptions identified in this
Resource Document.

Links to the current national and VDOT programmatic agreementsare provided in Appendix
B2 of the Resource Document.

Data and Information Requirements:

The data and forecasts needed to apply the programmatic agreement(s) are generally a subset
of the detailed information that would otherwise be needed to conduct project-specific
modeling. For application of the programmatic agreement(s) for projects locatedin Virginia, the

data, forecasts and design information will typically be obtained or generated as referenced
above for categorical findings.

3.2.4 PMpa s Project Assessment Criteria

VDOT has established assessment criteria to help identify non-exempt projects that clearly do
not create new PM hot-spots or worsen existing air quality conditions. The criteria provided in
Appendix L are based on federal regulations and guidance and the examples provided in the
transportation conformity rule. For any project that meetsthe criteria and therefore would not
be considered one of air quality concern for particulate matter, that determination and its basis
will be documented in the air quality report for the project.

19 NCHRP 25-25 Task 78, “Programmatic Agreements for Project-Level Air Quality Analyses Using MO VES,

CAL3QHC/R and AERMOD”, prepared by ICF International, Zamurs and Associates, LLC, and Vol pe Transportation
Systems Center, September 2015. (See: http://apps.trb.org/cmsfeed/TRBNetProjectDisplay.asp ?Projectl D=3311).
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Data and Information Requirements:

The data and forecasts needed for PM, s project assessments are generally a subset of the
detailed information that would otherwise be needed to conduct project-specific modeling. For
assessment purposes, traffic volumes will typically represent daily conditions while level-of-
service estimates and intermodal arrivals will represent the peak hour. If project traffic studies
are not available at the time of assessment, other available data sources including information
from regional or statewide modeling and/or traffic data from the Highway Performance
Monitoring System (HPMS) may be used to determine local-specific criteria. The choice of
alternative data sources for project assessment should be conducted in consultation with the
Department. Typical project data needed for a level of analysis determination are presented in
Appendix D1.

3.3 COQUANTITATIVE HOT-SPOT ANALYSES

The following protocols and resources are typically used when conducting a CO project-level air quality
analysis for transportation conformity purposes. Typically CO hot-spot analyses are conducted as
screening level analyses with worst-case assumptions, which may include but not be limited to traffic
and activity data forecasts, design features, emission model inputs, and dispersion model inputs that
tend to generate high or worst-case results in terms of activity, emissions and concentrations.

3.3.1 Applicable Regulations, Guidance and Analysis Protocols

Links to currently applicable regulations and guidance are provided for reference purposes in

Appendix B1. Note the general protocols provided in Section 2 of this document apply for all
modeling and analyses, including CO project-level air quality analyses.

3.3.2 Approved Models and Interfaces

Consistent with Department protocol, project-level air quality analyses are conducted with the
latest official version of the emission and dispersion models following as appropriate any
applicable grace period. Interface software may also be applied at the discretion of the
Department and may include FHWA, EPA and/or vendor or third-party software. Resources for
models are provided in Appendix B3.

Note, on July 14, 2015, EPA signed a proposal to revise the Guideline on Air Quality Models2°.
EPAis proposing toreplace CALINE3 with AERMOD asthe preferred model for determining near-
field impacts for primary emissions from mobile sources, including PM, 5, PM;,, and CO hot-spot
analyses. Additionally, the proposal is supposed to enhance the formulation and application of
the agency’s AERMOD dispersion model, prescribe modeling techniques for secondarily formed
fine particle and ozone pollution for single sources and makes various editorial improvements.

20 http://www.epa.gov/ttn/scram/1 1thmodconf.htm
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3.3.3 Data Resources for Emission Modeling

A comprehensive set of modeling inputs for the region are provided in the online data
repository, as noted in Section 3.1. These inputs may be used to support both screening and
refined analyses, asseparate “worst-case” inputs to EPA’s emission modeling software have not
been defined. Updates to these data in whole or in part may be needed for application in any
specific analysis. A sample set of local input files is also provided.

Available Resources

= Appendix E1 lists typical sources for input data for emission modeling.

= AppendixFidentifies current data available at the local level that can be used to support
project-level analyses.

= Appendix J1 provides examples of the file format(s) and content.

3.3.4 Data Resources for Dispersion Modeling

A comprehensive set of modeling inputs for the region are provided in the online data

repository, as noted in Section 3.1. Updatestothese data in whole or in part may be needed for
application in any specific analysis. A sample set of local CAL3QHC input files is also provided.

Available Resources

= Appendix G1-G2 lists data sources including typical and more conservative worst-case
input data for dispersion modeling.

= Appendix J2 provides sample CAL3QHC files as examples of the file format(s) and
content.

3.3.5 Background Concentrations

Background concentrations for application in project-level air quality analyses are summarized
in Appendix H. The estimates may be updated as needed on a project-specific basis; general
updates may be limited to replacing the Background Concentration Memorandum in the
appendix. Typical sources for the background concentrations include:

= Tabulations of recommended values provided by VDEQ, or

= (alculated values based on ambient air quality monitoring data provided by VDEQ
and/or obtained from EPA for the most recent period for which appropriate data are
available.

Adjustments to background concentrations may be made for exceptional (or exceptional-type)
events consistent with EPA guidance (current and future updates as applicable), which may
reference supporting research for details on methods and assumptions.
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3.3.6 Construction Emissions

Construction activities have historically been considered temporaryin nature and have not met
the conformity criterion (five-years at one location) to be addressed in project-level air quality
analyses. As aresult, construction-related emissions are not typically addressed in project-level
analyses. If and when the conformity criterion is met, construction-related emissions would be
estimated following applicable regulatory requirements and as appropriate guidance.

3.3.7 Refined Modeling

Refined modeling is generally not needed for CO, as compliance with the applicable regulatory
requirements typically is readily and cost-effectively demonstrated with screening approaches
(worst-case analyses). The Department may nonetheless conduct refined modeling at its
discretion. Refined modeling techniques would not typically rely upon worst-case assumptions
but would include the use of local or project-specific data.

3.3.8 Mitigation

Mitigation measures may be applied consistent with regulatory requirements and, as
appropriate, guidance (see Appendix B1). Mitigation measures may include but not be limited
to those listed in Appendix K1.

3.4 PM,; QUANTITATIVE HOT-SPOT ANALYSIS

The following protocols and resources should be used when conducting a PM, 5 project-level air quality
analysis for transportation conformity purposes.

3.4.1 Applicable Regulations, Guidance and Analysis Protocols

Links to currently applicable regulations and guidance are provided for reference purposes in
Appendix B1. Note the general protocols provided in Section 2 of this document apply for all
modeling and analyses, including PM project-level air quality analyses.

In addition to the general protocols, the following protocol specific to PM analyses applies:

= The Department at its discretion may conduct a screening analysis for PM, consistent
with regulatory requirements and as appropriate guidance and based on the latest
official version of the screening model.

3.4.2 Approved Models and Interfaces

Consistent with Department protocol, project-level air quality analyses are conducted with the
latest official version of the emission and dispersion models, following as appropriate any
applicable grace period. Interface software may also be applied at the discretion of the
Department and may include FHWA, EPA and/or vendor or third party utility software.
Resources for models are provided in Appendix B3.

@
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As referencedin Section 3.3.2, EPA has signed a proposal to revise the Guideline on Air Quality
Models. EPA is proposing to replace CALINE3 with AERMOD as the preferred model for

determining near-field impacts for primary emissions from mobile sources, including PM,s,
PM,, and CO hot-spot analyses.

3.4.3 Data Resources for Emission Modeling

A comprehensive set of modeling inputs are provided in the online data repository, as noted in
Section 3.1. Updates to these data in whole or in part may be needed for application in any
specific analysis. A sample set of local input files is also provided.

Available Resources
= Appendix E2 lists typical sources for input data for emission modeling.
= AppendixFidentifies current data available at the local level that can be used to support
project-level analyses.
= AppendixJ1 provides examples of the file format(s) and content.

3.4.4 Data Resources for Dispersion Modeling

A comprehensive set of modeling inputs are provided in the online data repository, as noted in

Section 3.1. Updates to these data in whole or in part may be needed for application in any
specific analysis. A sample set of local input files is also provided.

Meteorological data are a key input for both the CAL3QHCR and AERMOD dispersion models,
and the availability, age and quality of the data may impact the choice of dispersion model for
an individual project-level analysis. Data may be obtained from the following sources:

= VDEQ, which currently prepares meteorological data files for the AERMOD dispersion
model on a periodic basis. Copies of these files are available in the online data
repository?!.

= The most recent 5-year SCRAM surface and upper air meteorological data files
provided on EPA’swebsite??. A meteorological processor must be used to combine the
SCRAM surface and upper air meteorological data into a single file for application with
the CAL3QHCR model?3.

= Online sources (typically for a fee). Data from commercial sources may be needed in
cases in which data are not available or current.

=  Project-specific meteorological data, which may be prepared following EPA’s Guideline
on Air Quality Models?4.

21 VDEQ does not currently produce meteorological input files for the CAL3QHCR dispersion model.
22 See: http://www.epa.gov/ttn/scram/surfacemetdata.htm

23 PCRAMMET: http://www.epa.gov/ttn/scram/metobsdata_procaccprogs.htm

2 See: http://www.epa.gov/scram001/guidance/guide/appw_99.pdf
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Available Resources
= Appendix G3 lists typical defaults for PM, 5 dispersion modeling.
= Appendices J3 and J4 respectively provide samples of CAL3QHCR and AERMOD input
files.

= Appendix| provides available meteorological data files and supporting documentation
as downloaded from EPA’s SCRAM website and files produced by DEQ for application
with the CAL3QHCR and AERMOD models?>.

3.4.5 Background Concentrations

Background concentrations for application in project-level air quality analyses are summarized
in Appendix H. The estimates may be updated as needed on a project-specific basis. Typical
sources for the background concentrations include:

= Tabulations of recommended values provided by VDEQ.

= (alculated values based on ambient air quality monitoring data provided by VDEQ
and/or obtained from EPA for the most recent period for which appropriate data are
available.

= Results from regional modeling conducted to meet applicable regulatory requirements

and consistent as appropriate with guidance, for example forecast chemical transport
modeling results (typically obtained from or in consultation with DEQ).

Adjustments to background concentrations may be made for exceptional (or exceptional-type)
events consistent with EPA guidance (current and future updates as applicable), which may
reference supporting research for details on methods and assumptions.

3.4.6 Construction Emissions

Construction historically has been temporaryin nature and has not met the conformity criterion
(greater than five-years at one location) to be addressed in project-level air quality analyses. As
a result, construction-related emissions are not typically addressed in project-level analyses. If

and when the conformity criterion is met, construction-related emissions would be estimated
following applicable regulatory requirements and as appropriate guidance.

3.4.7 Mitigation

Mitigation measures may be applied consistent with regulatory requirements and, as
appropriate, guidance (see Appendix B1). Mitigation measures may include but not be limited
to those listed In Appendix K2.

2> FHWAdoes notat present have anapproved methodologyfor converting AERMOD meteorological files to the
formats needed by CAL3QHCR.

&
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4. RESOURCES FORPROJECT-LEVELNEPA ANALYSES

4.1 ONLINE DATAREPOSITORY

The Department has established an online data repository (DR) that contains a comprehensive set of

modeling input data and files by county for currently applicable emission and dispersion models The DR
can be accessed through VDOT’s Environmental webpage:

e http://www.virginiadot.org/programs/pr-environmental.asp

In general, in order to maintain consistency to the extent reasonable and appropriate with regional
emission analyses, input data (including those listed below) for project-level modeling that are posted

to the DR may typically be obtained from national or PEIl inputs prepared by VDEQ. For emission
modeling specifically, this typically includes data such as:

= Vehicle age distributions

=  Fuel inputs

= |/M program parameters

= Meteorology

= Source type population (not used directly)

This also includes the traffic data generated by VDOT in support of the development of the PEI by VDEQ.

For dispersion modeling, general consistency in meteorological data with regional analyses may also be
maintained as the data are typically obtained from VDEQ or, if not available from them, from EPA (or
EPA models) as outlined in the subsection below on data for dispersion modeling. Additionally, the DR
includes sample input files for the emission and dispersion models. Copies (or excerpts of) sample model
input files are presented in Appendix J of this document.

4.2 PROJECT ASSESSMENT

Project assessments are conducted to determine the appropriate level of analysis for a given project to
meet all applicable regulatory requirements. In practice, assessments generally involve the identification
of projects that qualify for certain exemptions provided in the federal conformity rule and/or would be
covered by one or more programmatic agreement(s). Options currently available for assessing projects
are reviewed in turn below, with corresponding data and information sources that may be applied in
support of their application.

4.2.1 Exempt Status

The exempt status of a project under the federal transportation conformity rule is a key
consideration in determining the level of analysis expected for the NEPA study. Section 3.2.1
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provides background information on the determination of exempt status for projects under the
federal transportation conformity rule.

4.2.2 CO Programmatic Agreements

The Department has executed a number of programmatic agreementswiththe US DOT, each of
which may be updated periodically as applicable regulations, guidance and models are updated
or revised. Additionally, new agreementsare implemented as needed, including those falling in
the general categories listed in Section 3.2.3 (Application of Programmatic Agreements for
Conformity Purposes). Therefore, at the discretion of the Department, anyand all programmatic
agreements in place at the time a project-level air quality analysis is initiated or updated, or
implemented in the course of the analysis, may be applied for the analysis as long as the criteria
for application as specified in the respective agreement(s) are met. AppendixB2 provides links
to current VDOT programmatic agreements that address or otherwise relate to the need to
conduct air quality analyses.

4.2.3 Application of Categorical Findings for Purposes of NEPA

Section 3.2.2 addresses categorical findings that apply for purposes of conformity. The intent of

this protocol is to effectively apply the technical criteria established in the federal categorical
finding for purposes of NEPA as follows:

= Projects that meet the technical criteria specified in a categorical finding or findings may
be cleared for purposes of NEPA for the pollutant(s) for which the criteria are met.

= The application of a federal categorical finding for conformity (or its technical criteria
for purposes of NEPA, via this section) does not limit the application of a programmatic
agreement for purposes of NEPA, if and where they may overlap. For example, if FHWA
establishes a national programmatic agreement that establishes different criteria and
covers different project types than the federal categorical finding, the intent would be
to apply for purposes of NEPA either the programmatic agreement or the categorical
finding (or in concept both) to clear the project, and not have the terms of one limit the
application of the other.

This means that, in practice, if the technical criteria specified in the federal categorical finding
for CO are met for a specific project, whether or not the project is locatedin an area subject to
conformity, then project-specific modeling for CO would not be required for that project.
Qualitative text documenting the clearance would still be needed for NEPA documentation
purposes.

4.2.4 MSATs Level of Analysis

Assessment for MSATSs involves determining the level of analysis based on currently applicable
FHWA guidance, which includes specific criteria for determining which projects are to be
considered exempt from MSAT analysis requirements, which may require a qualitative analysis,
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and which should undergo a quantitative assessment. Appendix B1 identifies the currently
applicable guidance for conducting MSATS analyses. Data and information needed for
determining the level of analysis for MSATSs are listed in Appendix D3.

4.2.5 MSATs Programmatic Agreement (Future Option)

The Department may develop and implement with the US DOT a programmatic agreement for
MSATs if and as appropriate, e.g. to update the thresholds specified in current guidance using
local data (as presented or sourced in this document), to establish specific technical criteria for
when a quantitative analysis is needed for build and no-build analyses, for combining the
quantitative analysis for several concurrent projects in the same general area in one regional
analysis for purposes of transparencyand streamlining, etc. Such an agreement ifimplemented
would be included in Appendix B2 and posted on the VDOT website. It should be applied as
appropriate for screening analyses for NEPA purposes.

4.3 NEPA-SPECIFIC PROTOCOLS

The general protocols provided in Section 2 of this document apply as appropriate for all modeling and
analyses, including NEPA project-level air quality analyses. In addition to the general protocols, the
following protocol specific to NEPA analyses applies:

=  Models and/or interface software that may be developed and implemented with the support of
the US DOT and related research initiatives (including but not limited that undertaken by the
Transportation Research Board, e.g., via the National Cooperative Highway Research Program
or NCHRP) may, at the discretion of the Department, also be applied for NEPA analyses as
appropriate. This may include interface and utility software provided in Appendix B3.

= (Categorical findings that apply for conformity purposes will also apply for NEPA, as outlined in
Section 4.2.3, Application of Categorical Findings for Purposes of NEPA.

4.4 COPROJECT-LEVELANALYSES

A CO project-level analysis conducted for NEPA purposes should follow FHWA (not EPA) guidance and
the general and NEPA-specific protocols established by the Department. For example, the process for
selecting intersections for modeling differs in that EPA guidance specifies a detailed procedure whereas
for NEPA the project sponsor may use judgment in selecting one or more (worst-case) intersections or
project locations to model.

NEPA CO analyses are typically conducted based on combination of project-specific data (e.g. traffic
volumes and speeds), default data specified in applicable guidance (e.g., meteorological inputs), and/or
worst-case inputs (which may include traffic). Typical and more conservative worst-case input data for
dispersion modeling are identified in the section for conformity, along with background concentrations.

A comprehensive set of modeling inputs for the region are provided in the online data repository, as
noted in Section 3.1. Updates to these data in whole or in part may be needed for application in any
specific analysis. A sample set of local input files is also provided.

&
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Available Resources

= See Section 3.3.3and 3.3.4

4.5 MSATS PROJECT-LEVELANALYSES

MSATSs project-level analyses are conducted following FHWA guidance, the current version of which is
listed in AppendixB1. In addition, copies of training materials provided by FHWA that provide detailed
direction on the preparation of quantitative MSAT analyses are available from the Department Online
Data Repository. The procedures used to conduct MSAT analyses prepared by or for the Department are
expectedto be consistent with those specified by FHWA in these training materials (including any future
updates) as appropriate.

4.5.1 Determination of Affected Network

Methods to identify the links to include in the affected network are provided in FHWA guidance
and training materials referenced above. The methodsinclude anassessment of project impacts
on link-level traffic volume, travel time and intersection delay. All of the technical criteria (i.e.,
AADT, travel time and Level of Service) specified by FHWA for the determination of the affected
environment (i.e., the affected links) are to be applied to the extent feasible (i.e., to the degree
that the needed data/forecastsare available). The final set of affected links is thenthe combined
set for all of the criteria.

Consistent with FHWA guidance, spurious changes that are not reasonably attributable to the
proposed transportationimprovements are to be eliminated from the final results for the MSAT
analysis. Consistent with Protocol 2.6.3 specified in this Resource Document, any modifications
tothe results from the traffic analysis (including the proposed elimination of spurious links) must
be done only by traffic staff with appropriate qualifications. Air quality staff that do not have
appropriate training and experience intransportation modeling are not to modify the traffic data
or forecasts for the project.

Ideally, GIS-based maps will be provided showing the affected links for each criterion alone and
combined for all criteria, with changes that would result in increased emissions shown in red
(e.g., volume increases) and changes that would result in decreasing emissions (e.g., volume
reductions) shown in green. At a minimum, tables showing the calculations for the MSAT

analysis (with increases and decreases in emissions color coded as above) should be included in
the project file to be provided to VDOT.

4.5.2  Analysis Scenarios

The Build/No-Build analysis is to be done for the affected network links only, not a subarea of
theregion that includes both the affected links and nearby links that do not meet the criteria for
being considered to be affected.
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Separate no-build networks should be identified for the project-opening and design years for
eachalternative. Streamlined approachesthat deviate from this methodology must be approved
by VDOT and/or FHWA in advance.

A comprehensive set of modeling inputs for the region are provided in the online data repository, as
noted in Section 4.1. Updates to these data in whole or in part may be needed for application in any
specific analysis. A sample set of local input files is also provided.

Available Resources

= Appendix E3 lists typical sources for input data for emission modeling.
= Appendix F identifies current data available at the local level to support emission modeling.
= Appendix J1 provides examples of the file format(s) and content.

4.6 INDIRECT EFFECTS AND CUMULATIVE IMPACTS ASSESSMENT

Indirect and cumulative effects for air quality are typically addressed in a qualitative manner. The
Department template for project-level air quality analyses documentation provides an overview with
examples?®. More detailed analyses may be required for more complex projects and those for which an
environmental impact statement is being prepared.

4.7 GREENHOUSE GASES

In the absence of applicable (final) federal guidance?’, the Department policy is to provide qualitative
greenhouse gas (GHG) analyses for projects involving an EIS. Quantitative analyses (i.e., modeling of GHG
emissions) are not required. The Department template report (currently under development) for
project-level air quality analyses will provide an example of a qualitative analysis for GHGs. Ifthe project
does not involve an EIS, then a GHG analysis (qualitative or quantitative) is not typically provided.

Once applicable (final) federal guidance is issued, it will be implemented as appropriate. Note FHWA is
not expected to issue its guidance implementing the new CEQ guidance until the CEQ issues its final
version.

26 To be made available on the Department website.

27.0n December 24,2014, the Council of Environmental Quality (CEQ) issued “Revised Draft Guidance for Federal
Departments and Agencies on Consideration of Greenhouse Gas Emissions and the Effects of Climate Changein
NEPA Reviews”. It provides direction to Federal agencies on when and how to consider the effects of GHG
emissionsand climate changein the evaluation of proposed Federal actions inaccordance with NEPA. As of the
date of preparationof this document, CEQ has not yet finalized its Revised Draft Guidance norhas FHWA
issued corresponding guidance.

&
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APPENDIXA: INTERAGENCY CONSULTATION

Al: IACC Meeting Minutes (including email transmittals)
A2: IACC Meeting Presentation

A3: December 2015 Draft Resource Document (sections relating to conformity

that were subjected to consultation)
(Not included here due to length, but is available at: http://outsidevdot.cov.virginia.gov)
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Final Meeting Minutes

Inter-Agency Consultation for Conformity (IACC)
FDOT Project-Level Air Quality Resource Document

Date/Time:
121415 - 10:00-12:00pm
Location (also by webinar):

METROPOLITAN WASHINGTON COUNCIL OF GOVERNMENTS

DEP Conference Room (3rd Floor)
777 North Capitol Street, NE ¢ Suite 300 «
Washington, DC 20002

Attendees:
In-Person at MW COG:
Name
James Ponticello VDOT
Daniel Grinnell VDOT
Eulalic Gower-1ucas MWCOG
Ronald Milone MWCOG
Dusan Vuksan MWCOG
Jane Posey MWCOG
Tim Ros¢boom DRPT
Danicl Szekeres Michacl Baker Interational
Robert d' Abadic Michael Baker International
On Webinar:
Name Agency
Chnstopher Voigt VDOT
Andrew Beacher VDOT
Sonva Lewis-Cheatham | DEQ
Ed Sundra FHWA
Paul Heishman FHWA - Resource Center
Asrah Khadr EPA Region 11T
Meeting Minutes:

Jim Ponticello opencd the mecting by providing a bricf overview of VDOT s c¢fforts in developing a
resource document. The VDOT Project-Level Air Quality Resource Document was developed as a
key resource to support future project-level conformity analyses. To satisfy transportation conformity
consultation requirements, this mecting is being held 1o review the models, methods, and assumptions

included in the document.

All attendees (both for those in-person and on the webinar) provided an introduction.
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Dan Szekeres of Michacl Baker International conducted a presentation (attached with meeting
minutes) on the VDOT Project-Level Air Quality Resource Document.  The presentation was divided
into two sections: (1) overview of the Resource Document and (2) review of PM: 5 project assessment
critena. The presentation followed the outline of the Resource Document to facilitate the review by
the consultation partners, who could refer 1o the main document for additional detail as they followed
the presentation.

Upon completion of the first part of the presentation (overview of Resource Document), Dan
Szckeres asked if there were any questions or comments on the document contents,

Tim Roscboom (DRPT) recommended that Section 2.6 (Traffic) be revised to include
references o c.v&mmg and forecast transit ndculup data llw may be used dunng a project-
level analysis. VI mak : L ‘ am

Eulalic Lucas (MWCOG) recommended that Appendix F and other scctions, as appropriate,
be updated to reflect the optional use of i-.l’\ s w!nclc age pmjcs.ncn tool. MWCOG docs
not currently use this tool. VDO O ; X umen

Eulalic Lucas (MWCOG) asked if there were any consistency issucs in using different
meteorological data sources for MOVES emission modeling as compared to dispersion
modcling. Dan Szekeres (Michacl Baker Intl.) indicated that metcorological input detail is
different berween MOVES and dispersion models (AERMOD, CALIQHCR). Dispersion
models require much more detailed information than EPA’s MOVES model. For AERMOD,
DEQ prepares meteorological inputs based on processing of hourly surface data from local
airports in the region. DEQ docs not prepare information for the CALIQHCR model. Asa
result, available information from EPA’s SCRAM website is one key source of information
(as noted in Resource Document ), however, that data may be much older and may not be
consistent with recent meteorological conditions including those input to the MOVES
emission model for regional conformiry.

Upon completion of the second part of the presentation (review of PM: s project assessment criteria),
Dan Szekeres asked if there were any questions or comments on the document contents.

Dusan Vuksan (MWCOG) asked about the general validity of some truck forecasts conducicd
for a project-level analysis, as trucks are key cntena for evaluating whether a formal hot-spot
analysis 1s required. Robert d' Abadic (Michacl Baker Intl.) indicated that this is an important
issuc and why the VDOT Resource Document requires experienced traffic engincers to
provide such data for air quality analyses. Rob indicated that travel model results should be
reviewed and, if necessary, adjusted (via post processing) before use in evaluating whether a
project may be of “air quality concem™. Dusan agreed that post processing is an important
wssue and noted that emphasis on this point may be recommended for the Resource
Document.

No other comments were received on the Resource Document and PM: « project assessment critena.

Jim Ponticello indicated that VDOT is open to the potential use of the Resource Document as a
template for other agencics including DDOT or MDOT.

The meeting was adjourncd at 11:50am
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Attachment:
Email Notices for IACC Meeting

From: Szekeres. Dan
Sent: Tuesday, November 24, 2015 7:41 AM

To: paul heishman@dot gov- "Ed Sundra@fhwa dot gov' (Ed Sundra‘@fhwa dot gov),

Michael Claggen@dot gov. jeff houk‘@dot gov, Cecilia Ho@dot gov, khadr asrah@epa gov. Lewis-
Cheatham_ Sonya (DEQ) (Sonya Lewis-Cheatham@deq virginia gov). Kiss. Michael (DEQ)
(Michael Kiss@deq virgmmm pov ), Charles tumer(@deq virginm gov, Thomas Ballow@deq virgmia gov’,
ksrikanthi@mwoog org', chnas’dmweogug. ‘melissa barlow(@dot gov’,

Noman Whitaker@vdot virgmia gov’; 'John Muse@ VDOT. Virgmia gov';

Tim Roschoom’&kpuugum gov', ‘Wendy. Smfad(aﬁnfma 80v"; rcanizales’@pwogov.org’;
"Smitha Chellappa@ fairfaxcounty gov’. 'L-u)anmﬂﬂnk.wﬁmagm 3

&k alexander@manassasparkva pov’. '‘BGoudarzyGic: manassas va us', 'Joe_hvboh’dlouhmgm
‘Imarcus@aringtonva ', ‘meollins@fallschurchva gov', ‘djchnson@vicnnava gov',

‘Dana singer@herndon-va gov’

Ce: Ponticello, lmesﬂmmnmllo(&\’DOT Virgima gov ), Voret, Christopher G. (VDOT)
(Chnstopher. Voigt@ VDOT . Virgima gov'), Dabadie, Robert, Chung, Ying-Tzu, Grinnell, Damel T. (VDOT)
(Damicl Grinnelk@VDOT \"lginia.gav)

Subject: Notxce for 12-14-15 Consultation Meaeting/Webinar on VDOT's Arr Quality Resource Document
All

VDOT has developed 2 draft Resource Document to facilitate and streamine the preparstion of progect-
level air quality analyses. [t is mtended 3s a resource for modelers to help ensure that regulatory
requirements and guidance are met in all analvses: It addresses the models, methods and assumptions
(including data and data sources) needed for the preparation of air quality analyses for transportation
prajects by or on behalf of the Department and will be complemented by an online data repository. Itis
intended that the transportation conformity portions of the document and associated files will undergo
nteragency consuktation

A consultstion meeting has been setup for December 14th from 10-12pm. A webmar option wall be
available to those who can’t attend m person. The meeting will include an overview of the Resource
Document and files. The meeting will take place at

METROPOLITAN WASHINGTON COUNCIL OF GOVERNMENTS

777 North Capitol Street. NE « Suste 300 « Washington, DC 20002

Phone: 202 9623200

[f you are available, please reserve this time on your calendar.  Additional matenals (including 2genda,
presentation, and Resource Document links) will be forthcoming

Thanks for your support
Dan

Dan Sa2ekeres | Techmcal Manager | Michael Baker Intemnatsonal
4431 N. Front Street, 2nd Floor | Hamsburg, PA 17110 [O] 717-221-2019 | [M] 717-579-2501
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dszekeresi@mbakerintl com | www. mbakerintl com

From: Szekeres, Dan
Sent: Friday, December 04, 2015 3:57 PM

To! paul heshmani@dot goy, "Ed. Sundmi@thwa dot goy'

(Ed Sundraf@fhwa dot gov ). Michael Claggett@dot gov, jefl houki@dot gov,
Cecilia Hot@dot gov; khadr asrah@epa gov, Lewis-Cheatham, Sonya (DEQ)
(Sonya Lewis-Cheatham@de) virgima gov ), Kiss, Michael (DEQ)

(Michael Kiss@deq virginia gov), Charles turneri@deq virginia. gav,
"Thomas Ballow@deq virginia gov', 'ksnkanthi@mw oog org’;
elucas@mwcog org. 'melissa, barlow(@dot.gov',

‘Norman Whitaker@vdot vingima.gov', 'John Muse@ VDOT Virgua gov',
"Tim Roseboomia@dmt virgini gov', "Wendy Sanford@farfaxvi gov',
‘reanizales/@pwegov org', "Smitha Chellappa@fairtaxcounty gov',

"Lisa Jaatinen@alexandriava, gov’; 'k alexander/@manassasparkyva gov’,
'‘BGoudaraia@er manassas va,us', 'Joe kroboth/d loudoun gov',
‘Imarcus/@arlingtonva us', ‘meollins@fullschurchva gov’,

‘djohnson(@y iennava.gov', 'Dana singer(@herndon-va gov'

Ce: Ponticello, James (hm Ponticello@ VDT Virginia gov), Voigt, Christopher G.
(VDOT) (Christopher. Voigt@ VIDXOT Virginia.gov), Dabadse, Robert; Chung,
Ying-Tzu; Grinnell, Dantel T (VDOT) (Daniel Grinnelk@ VDOT Virginia gov)

Subject: Webinar Access & Materials for 12-14-15 Consultation Meeting on VDOT's Air Quality Resource
Document

Attachments: Presentation (ver 12-03-15) VDOT Resource Document Consultation Meeting pdf, Draft (ver 12-03-
15) VDOT Project-Level Air Quality Resource Document for Consultation (No NEPA Section) pdf, Draft {(ver 11-
25-15) VDOT Background Concentration Memo (CONFORMITY) pdf, Draft (ver 11-24-15)

VDOT Supporting Files Summary. pdf

All,

Reminder:
Virginia Interagency Consultation Group - Review of VDOT Project-Level Air Quality Resource Document

* Date/Time
December 14th from 10-12pm (Please arrive 15min early to get through security sign-in)

*Loeaton:

METROPOLITAN WASHINGTON COUNCIL OF GOVERNMENTS
DEP Conference Room (3rd Floor)

777 North Capitol Street, NE ¢ Suite 300 « Washington, DC 20002
Phone: 2029623200

Webinar Access Information:
<Ta be provided before meeting >

Meeting Materials:

We are providing meeting reference materials that include:

* Meeting presentation (attached PDF)

* Draft AQ Resource Document with pertinent sections for consultation review (attached PDF - Note Chapter 4
NEPA matenials removed)

* Draft Background concentrations memo (attached PDF)
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* Summary of supporting modeling files to be provided in the online data repository (attached PDF)

In addition (if interested), we are also providing access to the actual online data repository files
(SupportingFiles. ip) which can be accessed via the FTP link below
* https //eF TP mbakerintl. com/message/ 20ZOEQxeMmK YA VrQpiHghx

The consultation meeting presentation will focus on conducting a thorough review of the Resource
Document and Duta Repository contents and key consultation items

If you have any problems accessing these files or additional comments before the meeting, please let us
know. Thanks for your assstance in meeting our consultation requirements for this effort.

Dan

Dan Szckeres | Technical Manager | Michael Baker International
4431 N. Front Street, 2nd Floor | Hamisbarg, PA 17110 | [O] 717-221-2019 | [M] 717-579-2501
dszekeres@mbakerint] com | www mbakenntl com

From. Szekeres, Dun
Sent: Thursday, December 10, 2015 2:54 PM

To: paul heishman@dot gov, "Ed Sundra@thwa dot gov’

(Ed. Sundra@fhwa. dot gov ), Mdul Claggent@idot gov, jefl houk@dot gov,
Cecilta Ho@dot gov, khadr asrahi@epa gov, Lewis-Cheatham, Sonys (DEQ)
(Sonya Lewis-Cheatham@@deq virginia gov ), Kiss, Michael (DEQ)

(Michael Kiss@deqg virginm gov ), Charles tumerf@deq virgmm gov,

Thomas Ballow@deq virgmnia gov', 'kmk-uh@mweu;oq‘
clucas@mwcog org. ‘melissa barlow/@dot gov',

"Norman Whitaker@vdot.virginm gov’, “John Muse@ VDOT Virginia gov',
“Tim Roseboom@drpt virginia gov’, "Wendy Sanford@fairfaxva gov’,
‘reanizales@pwegov org’, "Smitha Che llappa/@fir faxcounty gov',

Lisa Jnatinen‘@alexandriava gov', mw. gov',
"BGoudarzidiic: manassss. va uy; Joe kroboth@ gov',
‘Imarcus@arimgtonva us’, ‘mcollins/@fallschurchva gov',

"djohnsond@v iennava gov', Dana singer@herndon-va gov'

Ce Ponticello, Jumes (Jim Ponticellod@VDOT Virginan gov), Voigt, Christopher G
(VDOT) (Christopher. Voigt@VDOT Virginia gov ), Dabadie, Robert,
Ying-Tau, Gnnnell, Dansel T. (VDOT) (Daniel. Gnnnelk@ VDOT . Virgine, gov )

Subject: RE: Webimar Access & Materials for 12-14-15 Consultation Meeting on VDOT's Air Quality Resource
Document

Attachments: Presentation (ver 12-10-15) VDOT Resource Document Consultation Meeting pdf
All,

As o follow-up to the December 4th reminder email, Webwnur Access Information is being provided
below for the December 14th consultution meeting on the VDOT Project-Level Air Quality Resource
Document. In addition, several mnor modifications have been made 10 the presentation (attached)

Remunder:

Virginia Interagency Consultation Group - Review of VDOT Proect-Level Air Qualtty Resource Document
* Date/Time: December 14th from 10.12pm (Please arrive 1 Smin early to get through secunity sign-in)

* Location
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METROPOLITAN WASHINGTON COUNCIL OF GOVERNMENTS
DEP Conference Room (3rd Floor)

777 North Capitol Strect, NE » Suite 300

Washington, DC 20002 « Phone: 202962 3200

Webinar Access Information:

Jomn WebEx mesting
Meeting number: 641 881 658
Meeting password:  VDOT_AQC

Jom by phone

1-855-244-8681 Call-in toll-free number (USCanada)
1-650-479-3207 Call-in 101l number (US/Cansada)
Access code: 641 881 658

Global call-in numbers | Toll-free calling restnctions

Can't join the meeting? Contact support
Let us know if you have any problems or questions

Thanks
Dan
Dan Szekeres | Techmical Manager | Michael Baker International

4431 N Front Street, 2nd Floor | Harrisburg. PA 17110 | [O] 717-221-2019 | [M] 717-579-2501
dszekeres@mbakenntl com | www._mbakerintl com

=0
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APPENDIXB: REFERENCES AND RESOURCES

B1: Guidance and Regulations
B2: National and VDOT Programmatic Agreements
B3: Resources for Modeling Tools

B4: Resources for Research and Best Practices
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APPENDIX B1: GUIDANCE AND REGULATIONS

REGULATIONS:
Pollutants Relevant Content
= 58 % 2
_ %] <= © 8 c
E. Regulation T [€i & i, 5i3:i8 zi 8 RiS:i8
g 9 |Si2idikic|Bini 280l 53
7y 2 | ZiviW| eigrel v Sl gi el B
< £|gig *i= $E 28§ 818 ¢
wi 228 810 Qi O
<i 2 o
Clean Air Act (and amendments) Lnk (mimim;mim
Transportation Conformity Regulations
Link | m [ ] | I |
< (EPA-420-B-12-013)
& | EPA Project-Level Conformity and Hot-Spot Link
Analyses T
EPA’s Guideline on Air Quality Models Link (mimim [
Air Toxics Final Rules Link n
FHWA CarbonMonoxide Categorical Hot-Spot L
< o Link | m | BN |
= Finding
L [FHWATransportation Planning Requirements
. . . Link ] [ BN BN B
and Their Relationship To NEPA Approvals
VirginiaRegulation for Transportation
Conformity (9 VAC5-151) link | m - i m
Note the Virginia regulation reflects the requirements of the _
federal rule for inter-agency and public consultation
§ VDOT Road and Bridge Specifications Lok |mimimimim =
DEQ Air Pollution Regulations
9 VAC 5-130 (OpenBurning Restrictions) Linky
o . Lnk2 |mim im:imim |
9 VAC 5-50 (Fugitive Dust Precautions) Link3
9 VAC 5 5-45 (Asphalt Paving Operations)



http://www.epa.gov/air/caa/
http://www.epa.gov/otaq/stateresources/transconf/conf-regs.htm
http://www.epa.gov/otaq/stateresources/transconf/projectlevel-hotspot.htm
http://www.epa.gov/ttn/scram/guidance/guide/appw_05.pdf
http://www.epa.gov/oms/toxics-regs.htm
http://www.fhwa.dot.gov/environment/air_quality/conformity/policy_and_guidance/cmcf/
http://www.fhwa.dot.gov/planning/tpr_and_nepa/supplementmemo.cfm
http://deq.state.va.us/Portals/0/DEQ/Air/Regulations/C151-TRN.pdf
http://www.virginiadot.org/business/const/spec-default.asp
http://www.deq.virginia.gov/Portals/0/DEQ/Air/Regulations/c130.pdf
http://deq.state.va.us/Portals/0/DEQ/Air/Regulations/501.pdf
http://deq.state.va.us/Portals/0/DEQ/Air/Regulations/4507.pdf
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GUIDANCE:

Agency

Document

Hyperlink
CO — Conf

Pollutants Relevant Content

CO - NEPA
PM,s
MSATS
IECI
Exemptions
Analysis Level
Analysis Method
Model Software
Default Data
Local Data
Concentrations
Construction

EPA

Transportation Conformity Guidance for
Quantitative Hot-spot Analysesin PM,.s and
PM10 Nonattainment and Maintenance Areas
(EPA-420-B10-040)

|_

S
=
|
||
||
|

Guideline for Modeling Carbon Monoxide from

Roadway Intersections
(EPA-454/R-92-005)

[
S
=~
]
|
]
]

Using MOVES inProject-Level Carbon Monoxide
Analyses (EPA-420-B-10-041)

[
S

=
|
|
|
]

FHWA

FHWA Air Quality

c
=]
=~

Interim Guidance Update on Mobile Source Air
Toxic Analysisin NEPA

[
S
=
|
|
|

FHWATechnical Advisory T6640.8A
October 30,1987

[
S
=~
|
|
]
|
]
]

A Methodologyfor Evaluating Mobile Source Air
Toxic Emissions Among Transportation Project
Alternatives

—.
S
2
|
|

Interim Guidance: Questions and Answers
Regarding the Consideration of Indirectand
Cumulative Impactsin the NEPAProcess (Federal
Highway Administration (FHWA), 2003)

.
S

=
|
|
|

Frequently Asked Questions (FAQ) Conducting
Quantitative MSAT Analysis for FHWA NEPA
Documents.

j—
S
=
| |
| |



http://www.epa.gov/otaq/stateresources/transconf/projectlevel-hotspot.htm
http://www.epa.gov/scram001/guidance/guide/coguide.pdf
http://www.epa.gov/otaq/stateresources/transconf/projectlevel-hotspot.htm
http://www.fhwa.dot.gov/environment/air_quality/
http://www.fhwa.dot.gov/environment/air_quality/air_toxics/policy_and_guidance/aqintguidmem.cfm
http://environment.fhwa.dot.gov/projdev/impTA6640.asp
http://www.fhwa.dot.gov/environment/air_quality/air_toxics/research_and_analysis/mobile_source_air_toxics/msatemissions.pdf
http://www.environment.fhwa.dot.gov/guidebook/qaimpact.asp
https://www.fhwa.dot.gov/environment/air_quality/air_toxics/policy_and_guidance/moves_msat_faq.pdf
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APPENDIX B2: NATIONAL AND VDOT PROGRAMMATIC AGREEMENTS

Programmatic Agreement Name

Pollutants Relevant Content

Hyperlink
CO — Conf.
MSATS
IECI
Exemptions
Local Data

CO - NEPA
PM25
Analysis Method

Analysis Level
Model Software
Default Data
Concentrations
Documentation

VDOT Agreements

FHWA-VDOT, “Project-Level Carbon Monoxide
Air Quality Studies Agreement”, | etter agreement
executed February 27,2009.

FHWA-VDOT, “No-Build Analysis Agreement for
Air and Noise Studies”, | etter agreement dated
May 22,2009.

FHWA-VDOT, “Procedures for Updating Air
Studies When New Planning Assumptions
Become Available”, letter agreement dated
October 28, 2004.

FHWA-VDOT, “Programmatic Agreement for
Project-Level Air Quality Analyses for Carbon
Monoxide”, 2016 (Pending)



http://www.virginiadot.org/programs/pr-environmental.asp
http://www.virginiadot.org/programs/pr-environmental.asp
http://www.virginiadot.org/programs/pr-environmental.asp
http://www.virginiadot.org/programs/pr-environmental.asp
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APPENDIX B3: RESOURCES FOR MODELING TOOLS

Modeling Tool Resources

Pollutants Relevant Content
~ _iZi o "
£ |gig o B EIEE
Modeling Tool Reference g 8iy §“~” io|3 @ 2% 2 § 2 ?
Zlogimi 85528 88 gt
Oi O Si ci i 8 8 = Si 8
<igi s o
EPA’s MOVES Website for Software Download Lok (mimimm u
EPA’s SCRAM Website for Dispersion Model
Lok (mimimim u
Software Download
FHWA Office of Planning, Environment, & Realty | .
! Lnk |m:im:im:m ]
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APPENDIX B4: RESOURCES FOR RESEARCH AND BEST PRACTICES
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http://environment.transportation.org/center/products_programs/practitioners_handbooks.aspx
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_466.pdf
http://environment.fhwa.dot.gov/guidebook/vol1/doc1q.pdf
http://www.trbairquality.org/projectpage/
http://onlinepubs.trb.org/onlinepubs/nchrp/docs/NCHRP25-25(70)_FR.pdf
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APPENDIX C: CONFORMITY EXEMPTION TABLES
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Projects Exempt from Project-level and Regional Conformity Analyses

Federal Conformity Rule, 40 CFR 93.126 - Table 2: Exempt Projects
(https://www.gpo.gov/fdsys/pkg/CFR-2013-title40-vol21/xml/CFR-2013-title40-vol21-sec93-126.xml)

SAFETY

Railroad/Highway crossing;

Hazard elimination program;

Safer non-Federal-aid system roads;

Shoulder improvements;

Increasing sight distance;

Safety improvement program;

Traffic control devices and operating assistance
other than signalization projects;
Railroad/highway crossing warning devices;
Guardrails, median barriers, crash cushions;

Pavement resurfacing and/or rehabilitation;
Pavement marking demonstration;

Emergency relief (23 U.S.C. 125);

Fencing;

Skid treatments;

Safety roadside rest areas;

Adding medians;

Truck climbing lanes outside the urbanized area;
Lighting improvements;

Widening narrow pavements or reconstructing
bridges (no additional travel lanes);
Emergency truck pullovers

MASS TRANSIT

Operating assistance to transit agencies.
Purchase of support vehicles;

Rehabilitation of transit vehicles !

Purchase of office, shop, and operating equipment
for existing facilities;

Purchase of operating equipment for vehicles
(e.g., radios, fareboxes, lifts, etc.);
Construction or renovation of power, signal, and
communications systems;

Construction of small passenger shelters and
information kiosks;

Reconstruction or renovation of transit buildings
and structures (e.g., rail or bus buildings, storage
and maintenance facilities, stations, terminals, and
ancillary structures);

Rehabilitation or reconstruction of track
structures, track, and trackbed inexistingrights-of-
way;

Purchase of new buses and rail cars to re-place
existing vehicles or for minor expansions of the
fleet?;

Construction  of new bus or rail
storage/maintenance facilities categorically
excluded in 23 CFR part 771.

AIR QUALITY

Continuation of ride-sharing and van-pooling
promotion activities at current levels.

Bicycle and pedestrian facilities.

OTHER

Specific activities which do not involve or lead
directly to construction, such as: Planning and
technical studies, Grants for training and research
programs. Planning activities conducted pursuant
to titles 23 and 49 U.S.C., Federal-aid systems
revisions.

Engineering to assess social, economic, and
environmental effects of the proposed action or
alternatives to that action.

Noise attenuation.

Emergency or hardship advance land acquisitions
(23 CFR 710.503);

Acquisition of scenic easements;

Plantings, landscaping, etc;

Sign removal;

Directional and informational signs;
Transportation enhancement activities (except
rehabilitation and operation of historic
transportation buildings, structures, or facilities);
Repair of damage caused by natural disasters, civil
unrest, or terrorist acts, except projects involving
substantial functional, location or capacity
changes.

(1) In PM2.s/ PM1o nonattainment or maintenance areas, such projects are exempt only if they are in compliance with control
measures in the applicableimplementation plan.

®
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Additional Projects Exempt from Regional Level Conformity Only

Federal Conformity Rule, 40 CFR 93.127 — Table 3: Projects Exempt From Regional Emissions Analyses.
(https://www.gpo.gov/fdsys/pkg/CFR-2012-title40-vol21/xml/CFR-2012-title40-vol21-sec93-127.xml)

e Intersection channelization projects.
Intersection signalization projects at individual
intersections.

Interchange reconfiguration projects.
Changes in vertical and horizontal alignment.
Truck size and weight inspection stations.
Bus terminals and transfer points.



https://www.gpo.gov/fdsys/pkg/CFR-2012-title40-vol21/xml/CFR-2012-title40-vol21-sec93-127.xml
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APPENDIXD: DATAFORLEVEL OF ANALYSIS DETERMINATION

D1: Project Data Needs for PM, s Level of Analysis Determination
D2: Project Data Needs for CO Level of Analysis Determination

D3: Project Data Needs for MSATSs Level of Analysis Determination
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APPENDIX D1: DATA NEEDS FOR PM, s LEVEL OF ANALYSIS DETERMINATION

Data

= Type of project improvement including any major developments or intermodal facilities
(especially those resulting in increased diesel truck traffic) linked to the improvement.

= Opening and Design Year Average Daily Traffic (ADT) and Average Daily Truck Traffic (ADTT)
(or truck percent) at highest volume locationin study area. Ifavailable, obtain information
on No-Build and Build scenario impacts of project for the year(s) of peak emissions. If
project-specific analyses are not available for the study, then data from the Highway
Performance Monitoring System (HPMS) may be used.

= |f available, traffic analyses indicating No-Build and Build Level of Service (LOS) at high
volume intersections and/or interchanges

= Information on relevant intermodal terminals including peak hour arrivals for trucks and
buses.

APPENDIX D2: DATA NEEDS FOR CO LEVEL OF ANALYSIS DETERMINATION

Data Typical Sources
Type of project improvement =  Project description
No-Build and Build Average Daily = Traffic analyses and forecasts conducted for
Traffic (ADT) for design year at worst- study (e.g. modeling or simulation)
case intersection locations = Regional travel modeling
No-Build and Build Level of Service = Traffic analyses and forecasts conducted for
(LOS) for design year at worst-case study (modeling, simulation, Highway Capacity

intersection locations Manual analyses)

=  Other post processing methodologies employing
principles from the Highway Capacity Manual.

Proposed intersection skew angles = |ntersection design
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APPENDIX D3: DATA NEEDS FOR MSATS LEVEL OF ANALYSIS DETERMINATION

Data Typical Sources

Type of project improvement including any =  Project description.
major developments or intermodal facilities
linked to the improvement.

Design Year No-Build and Build ADT at highest | = Traffic analyses and forecasts conducted
volume location in study area. for study (modeling, simulation, Highway

Capacity Manual analyses)

Proximity of project to populated areas. = Project Aerials or Google Earth imagery.
=  GISland cover maps
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APPENDIXE: INPUT DATA SOURCES FOR MOVES MODELING

E1: Input Data Sources for CO MOVES Modeling
E2: Input Data Sources for PM, s MOVES Modeling

E3: Input Data Sources for MSAT MOVES Modeling
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APPENDIX E1: INPUT DATA SOURCES FOR CO MOVES MODELING

MOVES PDM Input

Typical Sources of Information

Links

(average speed, traffic volume,
length, road type, grade)

Options:

Project-specific data and forecasts provided by traffic engineering/ planning
staff, which may include posted speeds if modeling results for congested
speeds are not available, and/or

Worst-case volume and speed assumptions (which are listed in Appendix G1
with the inputs for the dispersion model CAL3QHC).

Link Source Type Hour

Fraction

(distribution among MOVES
vehicle types for each link and
hour)

Options include but are not limited to:

Project-specific data and forecasts provided by traffic engineering/ planning
staff or, if project specific forecasts are limited in detail or coverage, a mix of
project-specific forecasts and regional data, e.g., project-specific auto and
truck forecasts, with regional data applied to sub-allocate the forecasts to the
MOVES source types.

“Regional average” estimates obtained from available regional modeling
outputor may be generated in regional modeling using inputs consistent with
regulatory regional analyses, e.g., distribution data obtained from the output
of a regional conformity analysis (or regional analysis conducted with i nputs
consistent withthe regional conformityanalysis)for the closest or mos t recent
year to the desired modeling year for the project-level analysis, or
Regional (including jurisdictional) VMT or VHT distributions, for example as
available from VDOT (http://www.virginiadot.org/info/ct-TrafficCounts.asp) or the

national or periodic emission inventory for the closest or most recent year to
the desired modeling year for the project-level analysis.

Link Drive Schedule
(second by second speed
inputs for each link; optional)

Operating Mode

Distribution

(operating mode fraction data
for each link; optional)

Project-specific data and forecasts provided by traffic engineering/planning
staff.

Note: Given time and cost considerations, and consistent with Department
protocols, project-specific link drive schedules and/or operating mode
distributions are not typically applied for highway projects.

Off-Network Link
(vehicles generating starts,
extended idling)

Project-specific data and forecasts provided by traffic engineering/planning
staff.

Note: If start and extended idling emissions are determined not to be a
significant source of emissions in the project area and are not directly affected
by the project, then they may be excluded from the project-level analysis.

Vehicle Age Distribution
Fuel Formulation

Fuel Supply

I/M Parameters
Temperatures /Humidity
Alternative Vehicle and
Fuel Technologies (AVFT)

VDOT tabulations, which for consistency are typically compiled from modeling
inputs originally developed from regional analyses (e.g., regional conformity
analyses and/or emission inventories as available and appropriate).
MOVES AVFT default values recommended until such time as region s pecific
values are deemed appropriate, developed, vetted and made available.
Note: Consistent with Department protocols, worst-case values may be applied
at the discretion of the Department for certain inputs.



http://www.virginiadot.org/info/ct-TrafficCounts.asp
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APPENDIX E2: INPUT DATA SOURCES FOR PM; s MOVES MODELING

MOVES PDM Input

Typical Sources of Information

Links

(average speed, traffic volume,
length, road type, grade)

=  Project-specific data and forecasts provided by traffic engineering/
planning staff.

Link Source Type Hour

Fraction

(distribution among MOVES
vehicle types for each link and
hour)

Options include but are not limited to:

=  Project-specific data and forecasts provided by traffic engineering/
planning staff or, if project specific forecasts are limited in detail or
coverage, a mixof project-specific forecasts andregional data, e.g., project-
specificauto and truckforecasts, with regional data applied to sub-allocate
the forecasts to the MOVES source types.

=  “Regional average” estimates obtained from available regional modeling
output or may be generated in regional modeling using inputs consistent
with regulatory regional analyses, e.g., distribution data obtained from the
output of a regional conformity analysis (or regional analysis conducted
with inputs consistent with the regional conformity analysis) for the closest
or most recent year to the desired modeling year for the project-level
analysis, or

= Regional (including jurisdictional) VMT or VHT distributions, for example as
available from VDOT (http://www.virginiadot.org/info/ct-TrafficCounts.asp) or the
national or periodic emission inventory for the closest or most recent year
to the desired modeling year for the project-level analysis.

Link Drive Schedule

(second by second speed
inputs for each link; optional)

Operating Mode
Distribution

(operating mode fraction data
for each link; optional)

*  Project-specific data andforecasts provided by traffic engineering/planning
staff.

= Note: Given time and cost considerations, and consistent with Department
protocols, project-specific link drive schedules and/or operating mode
distributions are nottypically developed or applied for highway projects.

Off-Network Link
(vehicles generating starts,
extended idling)

*  Project-specific data andforecasts provided by traffic engineering/planning
staff.

= Note: If start and extended idling emissions are determined not to be a
significant source of emissions in the project area and are not directly
affected by the project, then they may be excluded from the project-level
analysis

Vehicle Age Distribution
Fuel Formulation

Fuel Supply

I/M Parameters
Temperatures /Humidity
Alternative Vehicle and
Fuel Technologies (AVFT)

= VDOT tabulations, which for consistency are typically compiled from
modelinginputs originally developedfrom regional analyses (e.g., regional
conformity analyses and/or emission inventories as available and
appropriate).

=  MOVES AVFT default values recommended until suchtime as region specific
values are deemed appropriate, developed, vetted and made available.
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APPENDIX E3: INPUT DATA SOURCES FOR MSAT MOVES MODELING

MOVES CDM Input

Typical Sources of Information and Preparation Methods

HPMS VMT Vehicle Type/Year

Preferred Data Source

= Perguidanceand FHWAtraining materials referenced in Section 4.5,
utilize project-specific data for the affected network links (as defined
in Section 4.5.1).

=  Project-specific data typically includes a subset of available regional
travel demand model outputs (as used for a regional conformity
analysis) or other travel demand modeling such as a “sub-area
analysis” undertaken specifically for a project.

Other Options (Supplemental or in Absence of Project-Specific Data)

=  Regional traffic data as available from VDOT or other traffic count
sources to expand model VMT totals to the annual (or daily) VMT
inputs to MOVES or to disaggregate VMT to the MOVES input vehicle
classes.

= Regional air quality conformity and/or periodic emission inventory
inputdata to support disaggregation of VMT to MOVES input vehicle
classes.

Average Speed Distribution

Preferred Data Source

=  PerguidanceandFHWAtraining materials referenced in Section 45,
utilize project-specificdata for the affected network links (as defined
in Section 4.5.1).

=  Project-specific data typically includes a subset of available regional
travel demand model outputs (as used for a regional conformity
analysis) or other travel demand modeling such as a “sub-area
analysis” undertaken specifically for a project.

= Preferred methods include travel model post processing procedures
to estimate congested speeds by time period and to support the input
formats needed by MOVES.

= Other spreadsheet approaches may be used to develop the MOVES
Average Speed Distributionfile. Processes typically include calculation
of the VHT per link (link distance x volume / congested speed),
assignment of VHT to appropriate MOVES speed bins, summing of
VHT by speed bin, andcalculation of distributions by facility type.

Other Options (Supplemental or in Absence of Project-Specific Data)

= Regional air quality conformity and/or periodic emission inventory
input data if analysis networks are consistent with the affected
network and project representation.
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Road Type Distribution

Preferred Data Source

=  PerguidanceandFHWAtraining materials referenced in Section 45,
utilize project-specificdata for the affected network links (as defined
in Section 4.5.1).

=  Project-specific data typically includes a subset of available regional
travel demand model outputs (as used for a regional conformity
analysis) or other travel demand modeling such as a “sub-area
analysis” undertaken specifically for a project.

Other Options (Supplemental or in Absence of Project-Specific Data)

= Regional air quality conformity and/or periodic emission inventory
input data if analysis networks are consistent with the affected
network and project representation.

= Regional (including jurisdictional) VMT or VHT distributions, for
example as available from VDOT (http://www.virginiadot.org/info/ct-

TrafficCounts.asp).

Ramp Fractions

Preferred Data Source

=  PerguidanceandFHWA training materials referenced in Section 45,
utilize project-specificdata for the affected network links (as defined
in Section 4.5.1).

=  Project-specific data typically includes a subset of available regional
travel demand model outputs (as used for a regional conformity
analysis) or other travel demand modeling such as a “sub-area
analysis” undertaken specifically for a project.

Other Options (Supplemental or in Absence of Project-Specific Data)

= Regional air quality conformity and/or periodic emission inventory
input data if analysis networks are consistent with the affected
network and project representation.

=  MOVES default values (i.e. 8% of restricted road VHT)

Monthly VMT Distribution
Daily VMT Distribution
Hourly VMT Fraction

Preferred Data Source

=  Perguidanceand FHWAtraining materials referenced in Section 45,
utilize project-specificdata for the affected network links (as defined
in Section 4.5.1).

=  Preferred data sources can include regional air quality conformity
and/or periodic emission inventory input data.

Other Options (Supplemental or in Absence of Project-Specific Data)
=  MOVES emission model defaults
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Source Type Population

Preferred Data Source

= |mportant for start and evaporative emissions; however, these
emissionsare notused in MSAT analysis, butthisinput needed for a
MOVES to run.

=  PerguidanceandFHWAtraining materials referenced in Section 45,
utilize project-specific data if available, otherwise MOVES defaults
may be estimated per FHWA training material methods.

= Regional air quality conformity and/or periodic emission inventory
input data.

Vehicle Age Distribution
Fuel Formulation

Fuel Supply

I/M Parameters
Temperatures/Humidity
Alternative VehicleandFuel
Technologies (AVFT)

Preferred Data Source

= VDOT tabulations, which for consistency are typically compiled from
modeling inputs originally developed from regional analyses (e.g,
regional conformity analyses and/or emission inventories as available
and appropriate).

=  MOVES AVFT default values recommended until such time as region
specificvalues are deemed appropriate, devel oped, vetted and made
available.
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APPENDIXF: LOCALREGIONAL CONFORMITY ANDSIP DATA
FORMOVES EMISSION MODEL
F1: Northern Virginia MOVES Data

F2: Virginia Remaining State MOVES Data
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APPENDIX F1: DEFAULT MOVES INPUTS FOR NORTHERN VIRGINIA

Data Source*: MWCOG Regional Conformity Files (2015 CLRP and FY2015-
2020 TIP) and the 2011 National Emission Inventory (NEI) in
MOVES2014 format

Years: 2011, 2015, 2017, 2025, 2030, 2040

File Formats: County Data Manager (CDM) Inputs in CSV format

File Download Link: http://www.virginiadot.org/programs/pr-environmental.asp

http://outsidevdot.cov.virginia.gov
Registration Required

* Files prepared for the most recent regional conformity analysis, national emission inventory, SIP
development, or other regional analysis may also be selected based on availability and as appropriate
for the project-level air quality analysis, as long as the selection is consistent with federal regulations and
as appropriate guidance.

* EPA’s approval of the MOVES2014 emissions model for SIPs and transportation conformity analyses
was effective October 7, 2014. This approval started a two-year transportation conformity grace period
that ends on October 7, 2016, after which MOVES2014 is required to be used for new transportation
conformity analyses?s. Before the end of the grace period, either MOVES2010a/b or MOVES2014
emissions model version may be used for project-level conformity analyses.

* EPA has recently released the MOVES2014a model?°. This version has not been used for transportation
conformity or SIP analyses at this time. MOVES2014a does not significantly change the criteria pollutant
emissions results of MOVES2014 and therefore is not considered a new model for SIP and transportation
conformity purposes. Use of the model for project-level analyses is optional.

28 hitp://www.gpo.gov/fdsys/pkg/FR-2014-10-07 /pdf/2014-23258.pdf
2 http://www3.epa.gov/otag/models/moves/index.htm
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| MOVES Local Data from Conformity Runs

MOVES

PDM Input Description Key Fields Data Availability and Inputs Preparation

¢ Available years:
- 2011, 2015, 2017, 2025, 2030, 2040 (for both
PM and CO analyses)

e Data modification for other years:

- Agedistribution inputs vary by year. To
borrow inputs from the closestavailable
year, data in the “YearID” field should be

I.’rox.zide.s the updated to reflect the calendar year being
. dlSt'rlbutIOIl of « SourceTypelD modeled.
g:;iiﬁgﬁ Veh}cles b};age ¢ YearID - <Optional>EPA provides anage
or eac o AgelD distribution projection tool for
calendar year | | xooFraction MOVES2014 (EPA Tools for MOVES

and vehicle type website:http: / /www.epa.gov /otag/models/mo

ves/tools.htm). The tool creates projections
of future year age distributions based on
currentlocal age distributions. While
MWCOG does not currently use this new
tool for conformity purposes, it may still
be appliedin analyses by and/or for the
Department consistent with EPA

guidance.
e CountyID
¢ FuelYearID
Fuel Supply e MonthGroupID
¢ FuelFormulationID
¢ MarketShare
¢ MarketShareCV e Available years:
+ FuelFormulationlD - 2011, 2015, 2017, 2025, 2030, 2040
o FEEISubtypeID o Fuel inputs for 2015 are to be used for years
e RVP between 2012 and 2016; fuel inputs for 2017 are
Fuel Provides fuel | o SulfurLevel to be used for years between 2017 and 2024,
Formulation properties « ETOHVolume fuel inputs for 2025 are to be used for years
« MTBEVolume between 2025 and 2029, fuel inputs for 2030 are
« ETBEVolume to be used for years between 2030 and 2039,
fuel inputs for 2040 are to be used for year 2040
* TAMEVolume and beyond. The “FuelYearID” in the fuel
supply and fuel usage fraction input tables
: gg;r\l{tey:;)]) need to be updated based on the analysis year.
Fuel Usage e ModelYearGroupID
Fraction ¢ SourceBinFuel TypelD
¢ FuelSupplyFuel TypelD
¢ UsageFraction
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¢ polProcessID .
e countyID Available years:
- 2011, 2015, 2017, 2020, 2025, 2030, 2040
e yearID
e sourceTypelD Data modification for other years:
Provides I/M | o fuelTypelD - Foryearsbeyond 2015, use 2015IM input
I/M Programs program e IMProgramID table asa base. o )
parameters | e inspectFreq - Update “YearID” field with the calendar
e testStandardsID year to be mode!edlge.g. 2017). ;
o begModelYearID - Selectrecords with “endModelYearID
e endModel YearID greater than 1995.
o uselMvn - Update “endModelYearID"to be
Y u ”
e complianceFactor ("YearID"-4)
Provides e MonthID Available years:
temperatures | e ZonelD - 2011 and future years
Meteorology o
and humidity | ¢ HourlD Inputs modification: no modificationis
inputs * Temperature required for using inputs from available
¢ RelHumidity years.
May serve as a supplemental source (in
combination with regional VDOT traffic
data) to estimate link source type hour
fractioninputs in cases where preferred
Supplemental inputs listed in App.E1-E3 are notavailable,
source for particularly for projects for which emissions
Source Type estimating link e YearID frc?m truc.k and bus trafficarenot the
Population source tyPe « SourceTypelD primary issue.
hour fraction |, SourceTypePopulation The role of the data would be to disaggregate

inputs (see
App.E1-E3)

known traffic categories determined from
VDOT data sources into the 13 MOVES
source types. An optional spreadsheet tool
has been developed to assist with
calculations and is provided in the online
data repository (under the
“LinkSourceType_Calculation” folder)
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APPENDIX F2: DEFAULT MOVES INPUTS FOR VIRGINIA (EXCLUDING NORTHERN

VIRGINIA)
Data Source*: VDEQ Files for the most recent National Emission Inventory
(NEI)
Year: 2011
File Formats: County Data Manager (CDM) Inputs in CSV Format
File Download Link: http://www.virginiadot.org/programs/pr-environmental.asp

http://outsidevdot.cov.virginia.gov
Registration Required

* As of the date of preparation of this report, no jurisdictions outside of northern Virginia are subject to
federal conformity requirements for pollutants for which project-level air quality analyses would be
needed. Therefore, files prepared for the most recent national emission inventory are typically the
primary reference source, although other regional analyses (if any) may also be selected based on

availability and as appropriate for the project-level air quality analysis and as long as the selection is
consistent with federal regulations and as appropriate guidance.



http://www.virginiadot.org/programs/pr-environmental.asp
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| MOVES Local Data from NEI

P]l\)/[l\c/l)\llf:u ¢ Description Key Fields Data Availability and Inputs Preparation
¢ Available years:
- 2011
e Data modification for other years:
. - Agedistributioninputs vary by year. To
?roylde.s the borrow inputs from the closestavailable
_ dlst.rlbutlon of e SourceTypelD year, data in the “YearID” field should be
Vgh@le Age vehicles by age | | YearID updated to reflect the calendar year being
Distribution  |for each calendar| , AgelD modeled.
year and vehicle | | AgeFraction - EPA provides age distributionprojection
type tool for MOVES2014 (EPA Tools for
MOVES website:
http://www.epa.ecov/otaq/models/mov
es/tools.htm). The tool creates projections
of future year age distribution based on
currentlocal age distributions.
e CountyID
¢ FuelYearID
Fuel Supply ¢ MonthGrouplD
¢ FuelFormulationID
* MarketShare Fuel inputs are available for MOVES2014 input
Provides fuel MarketShareCV format.
operties ¢ FuelFormulationID Available years:
prop ¢ FuelSubtypelD - 2011
Fuel e RVP
F uT i e SulfurLevel
ormuiation e ETOHVolume
¢ MTBEVolume
e ETBEVolume
o TAMEVolume
Available years:
¢ polProcessID - 2011
¢ countyID Data modification for other years:
* yearID - Foryearsbeyond 2011, use 2011 IM input
e sourceTypelD table asa base.
/M ProvidesI/M | e fuelTypelD - Update “YearID” field with the calendar
Programs program ¢ IMProgramID year to be modeled (e.g. 2017).
& parameters e inspectFreq - Selectrecords with “endModel YearID”
e testStandardsID greater than 1995 and “useimyn” is“Y”.
¢ begModelYearID - Update “endModel YearID"to be
¢ endModelYearID (“YearID”-4)
¢ useIMyn If a county does nothave IM programsin
e complianceFactor place, no input data will be provided in the IM
input file for that county.

&



http://www.epa.gov/otaq/models/moves/tools.htm
http://www.epa.gov/otaq/models/moves/tools.htm
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Provides e MonthID Available years:
e ZonelD - 2011 (for PM analysis only)
Meteorology [temperatures and| HourID
humidity inputs ¢ Hour Inputs modification: no modificationis
e Temperature required for using inputs from available
e RelHumidity years.
May serve as a supplemental source (in
combination with regional VDOT traffic
data) to estimate link source type hour
fractioninputs in cases where preferred
Supplemental inputs listed in App.E1-E3 are not
source for available, particularly for projects for
o which emissions from truck and bus traffic
Source Type | estimating link | ® YearID . .
: arenot the primary issue.
Population |source type hour| ® SourceTypelD
fraction inputs | * SourceTypePopulation The role of the data would be to

(see App.E1-E3)

disaggregate known traffic categories
determined from VDOT data sources into
the 13 MOVES source types. An optional
spreadsheet tool has been developed to
assist with calculations and is provided in
the online data repository (under the
“LinkSourceType_Calculation” folder)
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APPENDIX G: DEFAULTDATAFORPROJECT-LEVEL ANALYSIS

G1: CAL3QHC Default Worst Case Parameters
G2: CO Persistence Factor Calculation

G3: Dispersion Model Defaults for PM Analyses
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APPENDIX G1: CAL3QHC DEFAULT WORST CASE PARAMETERS

The following parameters are consistent with applicable EPA and US DOT guidance and represent
conservative, worst-case, conditions that tend to over-estimate traffic volumes, emissions and therefore
ambient concentrations. The inputs listed below may be adjusted at the discretion of the Department
for a specific analysis to better reflect local conditions.

CAL3QHC Parameters | Typical Worst-Case Analysis Inputs

=  Emission factorsare typically developed using the EPA guidance and model
resources provided in AppendixB1-B3. Emissionfactorsare developed for
free-flow and queueing links, as appropriate for the project.

= To support screening-level analyses, assumed travel speeds input to EPA’s
MOVES emission model for emission factor calculations are as follows:
= Queueing Links (Idling) = 0 mph
= Free-flow Links can be estimated using the options provided below:

— Posted speed limit

- Methods based on the current version of the Highway Capacity
Manual (HCM)

— Methods provided in EPA’s Guideline for Modeling Carbon
Monoxide from Roadway Intersections (EPA-454/R-92-005) as
referenced in Appendix B1.

— Alternative Worst-Case Approach: Value for speed that would
result in an emission factor that would be higher than that for the
expected speed, based on typical curves for CO emission factors
versus speed.

= The figure below illustrates typical variances of CO emission factors by
Emission Factor vehicle speed. The chart is based on national default runs using EPA’s
MOVES2014 emission model.

MOVES2014 CO Emission Rate v, Spead
National Default Run for Fairfax Coany
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Surface Roughness
Coefficient (cm)

= Urban = 108 (consistent with FHWA CO Categorical Hot-Spot Finding)

= Rural =11 (grass)

=  For specific roughness, users can refer to EPA’s CAL3QHC Guideline (see
Appendix B1).

Wind Speed
(meters per
second)

1.0

Wind Direction
Increments
(degrees,
multipliers)

10 (1-36) (or more detailed)

Stability Class

=  Urban Areas: 4 (D-Neutral)
= Rural Areas: 5 (E)

Mixing Height 1000
(meters)
Setting Velocity
0
(cm/s)
Deposition Velocity
0
(cm/s)
= Streets: O

Median Width (ft)

Freeways: 3 (or a minimum distance for a barrier).

Source Height (ft)

0

Receptor Height(ft)

5.9

Receptor Locations

Following applicable guidance for spacing, but with distance from the traveled

roadway as follows for worst-case analyses:

= Typical Worst-Case: Along the right of way edge, with defaults of 10 feet
for arterial streets and 20 ft for freeways.

=  More Conservative Worst-Case: Along the edge of the mixing zone (which
may be inside the right of way for many highway projects).

Background
Concentration

(ppm)

0 (to determine the modeled project contribution to the ambient levels,
without background) Note: Background concentrations are tabulated
separately (see Appendix H) and added to the modeled project contribution to
get the estimated ambient concentration for comparison to the NAAQS.

Persistence Factor

0.78 default (NOVA)

0.77 default (rest of Virginia)

0.83 maximum (all of Virginia)

See Appendix G2 for calculation methodology

Averaging Time
(min)

60min
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Volumes
(vehicle per hour)

(vph)

Default unless project-specific data available. Defaults based on ideal capacity
and saturation flow rates from the current edition of the Highway Capacity
Manual (HCM) multiplied by number of lanes.

Values below based on HCM 2010 version*:

=  Freeway = 2400 vehicles per hour per lane (veh/h/In) times the number of
lanes

=  Street = calculate based upon the default saturation flow rate times
effective green ratio (effective green time/cycle length = 0.45), times V/C
ratio (1.44), times the number of lanes
- Metropolitan Areas = 1,230 (veh/h/In) x number of lanes
- Other Areas = 1,130 (veh/h/In) x number of lanes

* Saturation flow rates from HCM are in passenger car units/h/In. Values were used
to estimate volume in veh/h/In. See nexttable entry fordata source.

Saturation Flow
Rate

Defaults based on saturation flow rates from the current HCM.

Values below based on HCM 2010 version (Exhibit 18-28)*:
= 1,900 veh/h/In (Metropolitan area with population>250,000)
= 1,750 veh/h/In (Other than above)

(veh/h/In)
* Saturation flow rates from HCM are in passenger car units/h/In. Values were used
to estimate CAL3QHC inputs in veh/h/In.
Defaults from the current HCM and CAL3QHC software user’s guide unless
project-specific data available.
Per current resources:
= Defaults per HCM 2010 (Exhibit 18-28) and the CAL3QHC User’s Guide
(1995)(EPA-454/R-92-006 (Revised)):
- Signal Type = 1 (pretimed)
- Arrival Rate = 3 (average)
= Defaults per CAL3QHC User’s Guide (1995)(EPA-454/R-92-006 (Revised):
SignalData - Clearance Lost Time (s) =2
=  Worst-case defaults where project-specific information are not available:
- Average Cycle Length (s): 120
- Average Red Time Length (s): 68
=  Project specific estimates for Average Cycle Lengthand Average Red Time
Length may also be determined by traffic engineering and/or
transportation planning staff using available project data following
FHWA'’s signal timing manual. See:
http://ops.fhwa.dot.gov/publications/fhwahop08024/chapter3.htm.
= Free flow link width = width of the traveled roadway plus 3 m (10 ft) on
Link Width each side of the roadway (to account for the mixing zone created by the

dispersion of the plume generated by the wake of moving vehicles)
= Queue link width = the width of the traveled roadway only



http://ops.fhwa.dot.gov/publications/fhwahop08024/chapter3.htm
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APPENDIX G2: CO PERSISTENCE FACTOR CALCULATION

The CAL3QHC air quality dispersion model, as used for CO project-level analyses, only predicts 1-hour
concentrations. Within the model, a persistence factor is used to estimate an 8-hour concentration from
the 1-hour concentration. A default worst case persistence factor has been estimated using 2011-2013
January monitor data per the methods in EPA’s 1992 Guidance for Modeling Carbon Monoxide from

Roadway intersections (454/R-92-005). The detailed one hour monitor readings, required for the
calculation of the persistence factor, were provided by VDEQ for the CO monitor locations in Virginia.

The calculation of the default persistent factor is provided in Table 1. The factor is approximated from
the monitor data using the following formula:

P=T8/T1

where:

T1 =the total 1-hour CO concentration
T8 = the total 8-hour CO concentration

The hourly CO monitoring data for each year were used to determine running 8-hour averages (T8)
within the month of January. These data were then sorted and used to determine the 10 highest non-
overlapping T8 values (as provided in Table 1). For each of these 10 non overlapping T8 values, the
highest 1-hour (T1) was then determined and used to calculate the appropriate default value for the
persistence factor. The 8-hour persistence factor represents the average of the 10 persistence factors
calculated. These values were then averaged over all 3 years.

The results show the 3-year average persistence factor is 0.74 for the Arlington monitor site, 0.83 for the
Alexandria City site, 0.78 for the Richmond City site, 0.73 for Henrico County site, 0.81 for the Hampton
City, 0.75 for the Norfolk City site, and 0.73 for the Roanoke City site.

All monitor sites were averagedto produce an estimated default persistent factor of 0.77 for the state.
This value serves as the default persistent factor for CO hotspot analyses for the remaining areas in
Virginia.
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APPENDIX G3: DISPERSION MODEL DEFAULTS FOR PM ANALYSES

CAL3QHCR Parameters Typical Default Assumptions*
Surface Roughness Coefficient 3 — 400
(cm)
Setting Velocity
0
(cm/s)
Deposition Velocity
0
(cm/s)
Day of Week Pattern 1111111
Traffic Flow Free Flow
Source Height 0
(ft)
Mixing Zone Width The width of travelled roadway plus 10 ft
(ft) on either side
Link Type As appropriate for the facility.
Hourly Ambient Background Concentration 0
(ppm)
Averaging Time
R ging 60min
(min)
AERMOD Parameters Typical Default Assumptions*

CONC (calculates concentration values)

Modeling Opti MODELOPT k d
odeling Options ( eyword) FLAT (assumes flat terrain)

Pollutant PM25
Averaging Time Annual
R tor Height

eceptor Heig 18

(m)
Release Height
(m)

Initial Vertical Dispersion Coefficient

(m)

1.3-1.8

1.2-1.7

* CAL3QHCR and AERMOD default data has been developed from EPA guidance and available FHWA
training documents as referenced in Appendix B1 and Appendix B4.
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APPENDIXH: BACKGROUND CONCENTRATIONS

H1: Conformity Background Concentration Memo

H2: NEPA Background Concentration Memo
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APPENDIX H1: CONFORMITY BACKGROUND CONCENTRATION MEMO
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Michael Baker

INTERNATIONAL

MEMORANDUM

To: Jim Ponticello, Chris Voigt: VDOT Environmental Division

From: Dan Szekeres, Ying-Tzu Chung: Michael Baker Ir,, Inc.,

Date: February 8, 2016

Subject: CO and PM: .« Background Concentrations for Project-Level Air Quality Modeling

(For Junsictions Subject to Transportation Conformity Requirements in Northern Virginia)

Current background concentrations required for project-level air quality analyses for carbon monoxide
(CO) and fine particulate matter (PM;4) are presented in this memorandum,  Project-level analyses are
conducted to meet the applicable requirements of the federal transportation conformity rule (40 CFR Parts
51 and 93) and apply for the following arcas or jurisdictions in Virginia:

e Northem Virginia', i.¢., the Virginia portion of the DC-MD-VA maintenance arca for the 1997
annual PM; s National Ambient Air Quality Standard (NAAQS).

e The City of Alexandria and the County of Arlington®, which are in maintenance for the CO
NAAQS.

Background concentrations as presented in this document are typically added to the modeled project
contributions to generate estimates of the total concentration for cach receptor location modeled. This
memorandum and the data and default values it presents may be updated periodically by the Virginia
Department of Transportation (VDOT) based on updated data and/or guidance as appropriate,

In practice, background concentrations determined based on data from a limited number of ambient
monitors apply for relatively broad geographical arcas in which multiple transportation projects may be
constructed or implemented over time. It is therefore more efficient and cost-effective to determine
background concentrations that would apply for all projects located in the same general arcas, and subject
those “default” values to inter-agency consultation for conformity purposes as appropriate, rather than
repeat the process separately for cach individual project and arca.

The default values presented in this memorandum were determined following applicable federal and state
roquirements and guidance, and the analysis and results subjected to consultation with both VDOT and the

' The US EPA Green Book web page ( AW 1/ ) currently lwts the following
junisictions in Virginia as part of the DC Ml) VA muintenance uren fut the 1997 annual PMy s NAAQS:
Alexandna, Arlington County, Farfax, Furfax County, Falls Church, Loudoun County, Manassas, Manassus
Park, and Prince William County.

# The US EPA Green Book currently lits the following jurisdictions in Virginia as part of the DC-MD-VA
muintenance area for the CO NAAQS: Alexandrin, and Arlington County

Backgrowwd Concentrations for Project-Level Conformity Modeling i Northern Virginia Page |
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Virginia Department of Environmental Quality (DEQ), The results of the analysis ax well as the methods
and procedures are also addressed in the VDO'T Project-Level Awr Quality Analysis Resource Document as
appropriate,

A design value is a statistic that describes the air quality status of a given location relative to the level of
the NAAQS. Design values are defined to be consistent with the individual NAAQS and are typically used
to designate and classify nonattainment arcas, as well as to assess progress towards meeting the NAAQS.
For the 1997 annual PM: s NAAQS, design values are based on the 3-year average of annual mean mass
concentrations for each eligible monitoring site. For the 1-hour and 8-hour CO NAAQS, design values are
based on the 2" maximum mass concentration for the most recent two years’.  The design value
formulations are used as a basis for determining background concentrations.

As an option to be applied at the diseretion of the VDOT, alternative values for background concentrations
may be determined on a projectspecific basis following the general approach outlined in the Resource
Document. Alternative values may also be determined following updates to EPA guidance and procedures
(in consultation with DEQ) even if the updated data and procedures have not yet been incorporated into the
Department Resource Document. Appropriate documentation of the underlying data and caleulation would
typically be provided with the analysis in those cases.

Monitor Locati { Design Val

This section summarizes the methodology for determining design values using the most recent three-years
(2011-2013) of monitor data, DEQ is required by EPA to compile and submit summary information for
cach SLAMS (State and Local Air Monitoring Station) site that is operated in the state's ambient monitoring
network, The Virginia Ambient Air Monitoring 2013 Data Report® contains the summary data compiled
from monitoring stations and is the primary data source for the Virginia station design values provided in
this memo. EPA’s Air Data website s alko a resource for monitor data to determine background
concentrations, The data for CO and PM;s can be downloaded from EPA’s Air Data website
(e www o ov/airdaty ) and tabulated for areas in Virginia and nearby monitors in Washington D.C. and
Maryland.

Figures 1 and 2 illustrate the monitor locations that have multiple years of monitor data available. These
sites were used for the caleulation of the background concentrations.  Tables 1a to 2b summanze the
monitor values for sites in Virginia, Washington D.C',, and neighboring counties in Maryland, For CO, the
highest second maximum values during the most recent two year period have been summarized in the tables,
For PM, 4. values arc estimated by taking the 3-year average of the annual means, consistent with the design
value.

All Virginia monitor design values were obtained from DEQ's Virginia Ambient Air Monitoring 2013 Data
Report. Some discrepancies exist between DEQ's documented design values and those caleulated from
EPA’s Air Data website as footnoted in the tables. These include differences due to rounding and locations
that required a collocated monitor to address incomplete data. For the Arlington County PM; s monitor site,
incompleto data exists during 2011 due to extensive roof construction at the site. That site has a collocated
PM: s monitor that was used to replace the primary monitor data during the construction period.

T httpAwww epa.gov/tnnaage/agmguide/collection/op2/1 9900618 _laxton_ozone co design_value_cales pdf

' The latest monitoring reports are svailable on DEQ's website

Background Concentrations for ProjectLevel Conformity Modeling in Northern Vieginia Puge 2
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Figure 1: Monitor Locations — Regional View

-Google

Figure 2: Monitor Locations — Northern Virginia

Google

Backgrosesd Concentrations for Progect-Level Conformity Modeling m Northern Virgmio Page 3
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Table 1a: CO 2012-2013 Second Maximum Values for Virginia Monitors

2012-2013 (D Monitoring Dats PALRARES Sylantet
S Hegion ) A CowmyfChy

e "ot 1 % | Neandeacty | 14 | o

) 10070014 Henrico 1 L__{

Richmond 5176000 24*

‘ e Richmond City 12 '

516500008 Hampton Ciy 11 09

s Hampten Rouds 517100024 Noefolk City 20 11

s Roanals 517900013 Roanoke City X 1

* Sute 1D $15100009 ( Alexandria City) was terminated (n Augest 2012 und Site 11D S15100021 was installed in August
2012 10 serve as a special purpose monktor. Per DEQ emall on November 22, 2013, this new site might not be
representative of a background conoentration due 10 1ts relutive 10 the impact of the bus operations for DASH and the
pubilic schools. Thas, the 2012-2013 scoond max values from Site 1D S1S100021 were mot used to determine 2012-
2013 highest of second mux for Alexandnia City.

** Site 1D S17600024 (Rickmond City) was terminatod in Decetnber 2012 and site 1D $17600025 was installed in
Qctober 2013,

Table 1h: CO 2012-2013 Second Maximum Values for DC-MD Monitors

2012.2013 €O Monitoring Data "!‘!"“!! - !‘,}.‘m"
_ Sike State. Site 10 Cumnty /City 1-Hour howr
110010023 44 25
D2 I 110010041 Digtrict of Columbla 19 25
i 110010043 District of Colunbia 24 Lil
M1 Mb 240110030 Prinoe Georgn's 12 0.9

Table 2u: PM,s Design Values for Virginia Monitors

A4l

Al dl bk o

vy

$10160002 “Charles

510410001 Chesterfield
Richmond 310870014 Nennco
11 $10070015 Nenrco
9 516500008 Hampton City
11| Hampten Rosds | 517100024 Newholk City
14 #1011 00008 Virginia Beach City
I Sooniha 17700015 Roanoke City
15 17750011 Solom Gity
10 16000015 Lynchburg City
17 515200006 Aristed City
10 511650001 Rovkingham
10 ] OtherArem 100 1000) Atbernarle
20 510690010 Fredenich
12 511190004 Page
* Collocoted monitor ske

** Nounding differences between DEQ Virgine Amblent Air Manitoring 2013 Dote Report and TPA Air Dato site

Backgroved Conventrations for Progeetdevel Conformity Modeling o Novthern Virgtoia Page 4
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Table 2b: PM, .« Design Values for DC-MD-WV Monitors

[ 2011-2013 PM2.5 Monitor Data 2011-2013 Three Year Average (sg/m3)
_ She State | Siteld County/City Ansual
02 | 110010041 | Destrict of Coliembia 98
| oo [ 110010642 | Destrict of Columbia 9.4
03 | 110010043 | Destrict of Columbis 9.7
M2 | | 280330025 | Prisce Govege's 101
M1 | MO [ 260330030 | Prince George's | [¥]
| M3 | 240338003 | Frince George's | a1
LWVl WV | 340030003 | Berbrley 1 107

This section summarizes the default background concentrations for CO and PAL « to be used for project-
level conformity analyses in Northern Virginia. Per EPA’s Transportation Conformuty Guidance for

}ImS;uAmhm n PM- s and PM .. Nonattainment and Mamtenance Areas Transportation
(EPA-420-B-13-053), the ambient monitoring data collected at ncarby sites s appropnate for cstimating
background concentrations.

Carbon Monoxide (CO)

€O background concentrations for the City of Alexandnia and the County of Arlington are needed to support
project-level conformity analyses. The maximum design value m Northem Virginia over a two year peniod
(shown in Table ln)u-MhmthWhManﬂeJ
summanzes the recommended default background concentrations.

Table 3: Default CO Background Concentrations for Northern Virginia

Background Concentration (ppm)
2012-2013
Tigion Highest of Second Max
1-Hour 8-Hour
NOVA
(Aslington County and Alexandria City) 15 M

According to EPA’s technical guidance, monitors that arc located in directions that are frequently upwind
of a project are more likely to represent a project arca’s background concentration than monitors that arc
froquently downwind. Based on the 30-year average wind rose data obtained from the Automated Surface
Obscrving System (ASOS), the annual average wind directions in Northern Virginia arc pnmanly blowing
from the south and northwest directions. Therefore, the D.C. and Maryland monitors, which arc located
north or northeast of Northern Virginia, are not comsidered to be representative of background
concentrations in the region.

Fine Particulate Matter (PM:s)

Background concentrations for PM: « arc nceded to support project-level conformity analyses in Northemn
Virginia. Table 4 summartzes the reccommended default background concentrations for PM; <

Backgrowsd Concentrations for Project-Level Confsrmity Modeltng 91 Northern Verginia Page S
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Table 4: Default PM, s Background Concentrations for Northern Virginia

Background Concentration
Region (eg/m3)
Annual
Arlington County & Alexandria City 9.4
Remaining Jurisdictions 89

A separate PM: s background concentration is identified for the City of Alexandria and the County of
Arlington due to the higher monitor reading at the Arlington site, higher land use density (as shown in
Figure 3), and cach county’s proximity to Washington D.C, and its associated monitored values, The
remaining countics in Northem Virginia use the Loudoun County monitor data, which is consistent with
other monitor sites throughout the state.

Figure 3: 2010 Population Density— Top 25 Cities/Counties in Virginia

Population per sgquare mile, 2010 (No. of peopls per squars mille)
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According to EPAs technical guidance, monitors that are located in directions that are frequently upwind
of a project are more likely to represent a project area’s background concentration than monitors that are
frequently downwind. Based on the 30-year average wind rose data obtained from the Automated Surface
Obscrving System (ASOS), the annual average wind direetions in Northern Virginia are primarily blowing
from the south and northwest directions. Therefore, the D.C, and Maryland monitors, which are located
north or northeast of Northern Virginia, are not considered to be representative of background
concentrations in the region. As illustrated in Figure 2, the proximity of the Fairfax and Loudon County
monitor locations arc assumed 1o be representative of the region outside of Arlington and Alexandria City
based on the primary wind dircctions.

Background Cancentrations for Projecr-Level Conformity Modeling in Novthern Virginia Page 6
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APPENDIX H2: NEPA BACKGROUND CONCENTRATION MEMO
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Michael Baker

INTERNATIONAL

MEMORANDUM

To: Jim Ponticello, Chris Voigt: VDOT Environmental Division

From: Dan Szekeres, Ying-Tzu Chung: Michael Baker Jr., Inc.

Date: February 8, 2016

Subject: CO Background Concentrations for Project-Level Air Quality Modeling

(NEPA Requirements in Virginia)

Current background concentrations as required for project-level NEPA air quality analyses for catbon
monoxide (CO) are presented in this memorandum?!. Background concentrations as presented in this document
are typically added to the modeled project contributions to generate estimates of the total concentration for
each receptor location modeled. This memorandum and the data and default values it presents may be updated
periodically by the Virginia Department of Transportation (VDOT) based on updated data and/or guidance as
appropriate.

Role of Default Backoround Concentrati ons

In practice, background concentrati ons determined based on data from a limited number of ambient monitors
apply for relatively broad geographical areas in which multiple transpottation projects may be constructed or
implemented over time. It 1s therefore more efficient and cost-effective to determine background
concentrations that would apply for all projects located in the same general areas rather than repeat the process
separately for each individual project and area

General Approach to Backsround Concentrations

The default values presented in this memorandum were determined following applicable federa and state
requirements and guidance, and the analysis and results proactively subjected to consultation with both VDOT
and the Virginia Department of Environmental Quality (DEQ). The results of the analysis as well as the
methods and procedures are also addressed in the VDOT Project-Level Air Quality Analysis Resource
Dacument as appropriate.

4 design value is a statistic that describes the air quality status of a given location relative to the level of the
NAAQS. Design values are defined to be conststent with the individual NAAQS and are typically used to
designate and classify nonattainment areas, as well as to assess progress towards meeting the NA&AQS. For
the 1 -hour and 8-hour CO NAAQS, design values are based on the 2" maximum mass concentration for the

Background concentrations to be applied injurisdictions in Virginia that are subject to the federal transportation
conformityrule (40 CFR Parts 51 and 93) requirements for project-level air quality analyses are documented in a
separate memorandum. At the time of preparation of this document, the only areas subject to conformity
requirements for CO in Virginia are Arlington County and the City of Alexandria. The memorandum addressing
background concentrations for these areas subject is “C'O and PM25 Background Concentrafions for Project-Level
Alr Qualify Modeling (For Jurisdicfions Subject fo Travsporfafion Conformify Requirements in Northern
Virginia))”, from Michael Baker Jr, Inc. (Consultants), to WDOT, dated F ebruary 10, 2015,

Baclkground Concentrations for NEFA Project-Level Modeling Page 1
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most recent two years®.  The design value formulations are used as a basis for determining background
concentrations.

As an option 1o be applied at the discretion of the VDOT, altermative values for background concentrations
may be determined on a project-specific basis following the general approach outlined in the Resowrce
Document. Allemative values may also be determined following updates to EPA guidance and procedures (in
consultation with VDEQ) even if the updated data and procedures have not yet been incorporated into the
Department Resource Document. Appropriate documentation of the underlying data and caleulation would
typically be provided with the analysis in those cases.

This section summarizes the methodology for determining design values using the most recent two-years
(2012-2013) of monitor data. DEQ is required by EPA to compile and submit summary mformation for cach
SLAMS (State and Local Air Monitoring Station) site that s operated in the states ambient monitoring
network. The Virgmia Ambient Air Monitoring 2013 Data Report® contains the summary data compiled from
monitoring stations and is the primary data source for the Virginia station design values provided in this memo.
EPA’s Air Data website is also a resource for monitor data to determine background concentrations. The data
for CO can be downloaded from EPA’s Air Data website (ip. wew congovaindute ) and tabulated for arcas in
Virginia and ncarby monitors in Washington D.C. and Maryland.

Figures 1 and 2 illustrate the monitor locations that have multiple years of monitor data available. These sites
were used for the calculation of the background concentrations. Tables 1a and 1b summanze the monitor
values for sites in Virginia, Washington D.C., and neighboring countics in Maryland. For CO, the highest
second maximum values during the most recent two year period have been summarized in the tables.

hitp //'www ¢pa.gov/ttn/nasguagmguide/collection/'cpl 19900618 lexton ozone co_design value cales pdf
T The lstest monitoring reports are availsble on DEQ's website

Background Concentrations for NEP A Project-Level Modeling Page?
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Figure 1: Monitor Locations - Regional View
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Table la: CO 2012-2013 Second Maximum Values for Virginia Monitors

2012:2013 €O Monitoring Data "m‘m“
__Site Region 51:15410'&9- County/City 1-Hour 8-Hour

1 NOVA 515100021 Alexandria City 1.4 1.0

2 510130020 Ardington 1.6 14

3 510870014 Hearioo 1.5 1.2

Richmond 517600024 ¢ "

4 517600025 Richmond City 22 1.8

% 516500008 Hampton City 11 0.9

: pton Rosds 517100024 Norfolk City 20 1.1

6 it } 517700015 Hoanoke City 1.5 1.2

* Site 1D 515100009 (Alexandna City) was tenminated m August 2012 and site 1D 515100021 was mstalled in August
2012 to serve as a spectal purpose monitor. Per DEQ email on November 22, 2013, this new site maght not be representative
of o background concentration due 1o its refative 10 the impact of the bus operations for DASH and the public schools
Thus, the 2012-2013 second max values from Site ID 515100021 were not used to detenmine 201 1-2013 highest of second
max for Alexandria City.

** Site ID 517600024 (Richmend City) was termunated in December 2012 and site 1D 517600025 was installed in October

2013
Table 1b: CO 2012-2013 Second Maximum Values for DC-MD Monitors
2012-2013 Nighest of
2012-2013 €O Monltoring Data Seoad B

__Site State Site 1D County /City 1-Hour B-Hour

D1 110010023 Dustrict of Columl 44 2.5

D2 e 110010041 District of Columbia 29 2.5

D3 110010043 Dustract of Columbi 24 1.8

L M MD 240330030 Prince George's 1.2 0.9

Backgrownd Concentrations for NEPA Project-Level Modeling Page A
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This section summarizes the detault background concentrations for CO to be used for project-level NEPA air
quality analyses in Virginia. Per EPA’s Guideline for Modeling Carbon Monaxide from Roadway
Intersections (EPA-454/R-92-003), the ambient monitoring data collected at nearby sites is appropriate for
cstimating background concentrations.,

Statewide estimates of CO background concentrations are needed to support NEPA project-level air quality
analyses. The maximum design value in cach region over a two year period (shown in Table 1a) was selected
to represent the background concentration for that region. Table 2 summarizes the recommended default
background concentrations,

Table 2: Default CO Background Concentrations for Virginia Statewide

Background Concentration (ppm)
Ragion lgpjf g
1-Hour #-Hour

NOVA L6 14

ki:hmomr 22 140

Urban Areas Hampton Roads 20 11
Roanoke 15 1.2

Others* 18 14

Rural Areas | Al ’ 1.5 ] 11

*The defuult (1) background concentration for other urban areas is calculated by averging the
default values of all urban ureas listed above.

Based on the 30-year average wind rose data obtamed from the Automated Surface Observing System (ASOS),
the annual average wind directions in Northern Virginia are primanly blowing from the south and northwest
directions. Therefore, the D.C. and Maryland monitors, which are located north or northeast of Northemn
Virginia, are not considered to be representative of background concentrations i Northern Virginia.

The monitor data in Arlington County was used for the Northern Virginia region since it has the highest value
in the region. There are no CO monitors in Fairfax, Loudon and Prince William Counties. For rural areas, the
lowest of urban area monitors (located in Henrico County) was selected as there are no rural CO monitor
locations in Virginia. The Henrico monitor values are consistent with the monitor values in Prince George
County, Maryland.

Background Cancentrations for NEPA Projectdevel Modeling Page 5
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APPENDIX|: METEOROLOGICALDATA SOURCES

I1: SCRAM Meteorological Data Files for CAL3QHCR
|12: DEQ AERMOD Meteorological Data Files

I13: DEQ AERMOD Meteorological Data Processing Instructions
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APPENDIX 11: SCRAM METEOROLOGICAL DATA FILES FOR CAL3QHCR

The most recent 5-year (1986-1991) SCRAM surface and upper air meteorological data files were
obtained from EPA’s website (http://www.epa.gov/ttn/scram/surfacemetdata.htm). These
meteorological data files need to be further processed using the meteorological processor PCRAMMET
(http://www.epa.gov/ttn/scram/metobsdata procaccprogs.htm) to combine the SCRAM surface and
upper air meteorological data into a single file for application with the CAL3QHCR model. If a CAL3QHCR
analysis is completed, the meteorological data used for the analysis would be provided on the VDOT
website.

The surface meteorological data for the closest airports to the 5-county NOVA region, including the DCA
airport (station ID 13743) and the IAD airport (station ID 93738), are used for the dispersion modeling.
The upper air mixing height meteorological data for the station ID 93734, located in Sterling VA, is used
for the dispersion modeling. Below provides a summary of the available SCRAM meteorological data files
for the NOVA region.

CAL3QHCR

Use Assignment

‘ Sub-Folder File Name(s) | Extension ‘ Modeling Default Jurisdiction

. = ArlingtonCounty
s1374387and | SCRfAM mezeor"'og'_ci: o | = CityofAlexandria
DCA 93734-87 | ~-.2nd | surfaceandupperairdata |, coiieay County: For
IXT files. Need to be processed .
(88/89/90/91) . projectareas closer to
using PCRAMMET to .
. the DCAairport
develop final format for T TarfaxCourt Tt
CAL3QHCR meteorological alr. axt.ounty:tor
$9373886 and projectareas closer to
D 93734-86 .DAT and data (current mostrecent the |AD airport
- . e airpo
IXT labl 1986-
(87/88/90/91) i‘;ag'lj cyearsare = Loudoun County
) =  PrinceWilliam County



http://www.epa.gov/ttn/scram/surfacemetdata.htm
http://www.epa.gov/ttn/scram/metobsdata_procaccprogs.htm
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APPENDIX 12: DEQ AERMOD METEOROLOGICAL DATA FILES

Sub-Folder File Name(s) Extension

AERMOD

DCA STR 2009 2013 | DCA-2009 | SFCand
>R _2009. (10/11/12/13) | PFL
IAD_STR_2009 2013 | 'AP-2009 | .SFCand
—=>1RAP05 (10/11/12/13) | PFL

Modeling
Use

Final formatfor
AERMOD surface (.SFC)
and profile (“upperair”)
(.PFL) meteorological
data (currentavailable
years are2009-2013).

Default Jurisdiction
Assignment

= Arlington County

=  City of Alexandria

=  FairfaxCounty (project
areas closer to DCA)

=  FairfaxCounty (project
areas closer to |AD)

=  Loudoun County

=  Prince William County

e
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APPENDIX 13: DEQ AERMOD METEOROLOGICAL PROCESSING INSTRUCTIONS

Meteorological Data Processing

Five years (2009-2013) of hourly surface meteorological data from Dulles International Airport, VA (IAD)
and Reagan National Airport, VA (DCA), along with concurrent upper air data from Sterling, VA were
processed with AERMET, the meteorological preprocessor for AERMOD. Table 1 gives site locations and
information on these data sets.

Table 1: Meteorological Data Used in Running AERMET

Base
Dat
Meteorological Site Latitude | Longitude Elevation Smama:e Data Format
(m)
Dulles Airport, VA 38.934 -77.447 88 NCDC ISHD and 1-min ASOS
Reagan Airport, VA 38.847 -77.035 4 NCDC ISHD and 1-min ASOS
Sterling, VA 38.983 -77.467 85 FSL FSL

The surface data (wind direction, wind speed, temperature, sky cover, and relative humidity) at both
stations are measured 10 meters above ground level.

The latest version of AERMET (14134) and AERMINUTE (14237), the meteorological preprocessors, were
used to create AERMOD-Ready meteorological inputs.

AERMET creates two output files for input to AERMOD:

e SURFACE: a file with boundary layer parameters such as sensible heat flux, surface
friction velocity, convective velocity scale, vertical potential temperature gradient in
the 500-meter layer above the planetary boundary layer, and convective and
mechanical mixing heights. Also provided are values of Monin-Obukhov length,
surface roughness, albedo, Bowen ratio, wind speed, wind direction, temperature,
and heights at which measurements were taken.

e PROFILE: a file containing multi-level meteorological data with wind speed, wind
direction, temperature, sigma-theta (cg) and sigma-w (ow) when such data are
available. For this project, which utilizes representative data from the nearest NWS
station, the profile file contains a single level of wind data (10 meters) and
temperature data (2 meters). In running AERMET, the observed airport hourly wind
directions were randomized. Missing morning soundings in the Sterling, VA upper air
files were filled with soundings from Aberdeen (Phillips Field), Maryland when
available, orthe previous day’s sounding from Sterling if the Aberdeen sounding was
also missing.
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AERMET requires specification of site characteristics including surface roughness (z,), albedo (r),
and Bowenratio (Bo). These parameters were developed accordingto the guidance provided by
US EPA in the AERMOD Implementation Guide (AIG) (EPA, 2009) and input provided by the
Virginia Department of Environmental Quality (VADEQ).

The revised AIG provides the following recommendations for determining the site
characteristics:

1. The determination of the surface roughness length should be based on an inverse
distance weighted geometricmean for a default upwind distance of 1 kilometer relative
to the measurementsite. Surface roughnesslength may be varied by sector to account
for variations in land cover near the measurement site; however, the sector widths
should be no smaller than 30 degrees.

2. The determination of the Bowen ratio should be based on a simple un-weighted
geometricmean (i.e., nodirection ordistance dependency) forarepresentative domain,
with a default domain defined by a 10-km by 10-km region centered on the
measurement site.

3. The determination of the albedo should be based on a simple un-weighted arithmetic
mean (i.e., nodirection ordistance dependency) forthe same representative domain as
defined for Bowen ratio, with a default domain defined by a 10-km by 10-km region
centered on the measurement site.

The AIG recommends that the surface characteristics be determined based on digitized land
cover data. US EPA has developed atool called AERSURFACE (EPA, 2008) that can be used to
determine the site characteristics based on digitized land cover data in accordance with the
recommendations from the AIG discussed above. AERSURFACE incorporates look-up tables of
representative surface characteristic values by land cover category and seasonal category.
AERSURFACE was applied with the instructions providedin the AERSURFACE User’s Guide and
input provided by VADEQ.

The current version of AERSURFACE (Version 13016) supports the use of land cover data from
the USGS National Land Cover Data 1992 archives! (NLCD92). The NLCD92 archive provides
data at a spatial resolution of 30 meters based upon a 21-category classification scheme applied
over the continental U.S. The AIG recommendsthat the surface characteristics be determined
based on the land use surrounding the site where the surface meteorological data were
collected. The selection of the land use types assignedin the NLCD92 database was reviewed

1 http://landcover. usgs.gov/natllandcover.php

e
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for both the IAD and DCA airports. The IAD land use types were altered using the justification
contained in Appendix I3-a.

As recommended in the AIG for surface roughness, the 1-km radius circular area centered at
the meteorological stationsite can be divided into sectors for the analysis; each chosen sector
has a mix of land uses that is different from that of other selected sectors. Sectors used to
define the meteorological surface characteristics for each airport site are shown in Figure 1
through Figure 4.

In AERSURFACE, the various land cover categories are linked to a set of seasonal surface
characteristics. As such, AERSURFACE requires specification of the seasonal category for each
month of the year. The followingfive seasonal categories are supported by AERSURFACE, with
the applicable months of the year specified for this site as provided by VADEQ.

Midsummer with lush vegetation (May-September);

Autumn with un-harvested cropland (October-November);

Late autumn after frost and harvest, or winter with no snow (December-February);
Winter with continuous snow on ground (none); and

Transitional spring with partial green coverage or short annuals (March-April).

kN e

For Bowen ratio, the land use values are linked to three categories of surface moisture
correspondingto average, wet, and dry conditions. The surface moisture condition for the site
may vary depending on the meteorological data period for which the surface characteristics
were applied. AERSURFACE applies the surface moisture condition for the entire data period.
Therefore, if the surface moisture condition varies significantly across the data period, then
AERSURFACE can be applied multiple timesto account for those variations. As recommended
in AERSURFACE User’s Guide, the surface moisture condition for each month was determined
by comparing precipitation for the period of data to be processedto the 30-year climatological
record, selecting “wet” conditions if precipitation is in the upper 30th-percentile, “dry”
conditions if precipitation is in the lower 30th-percentile, and “average” conditions if
precipitationisin the middle 40th-percentile. The 30-year precipitation data set used in this
modeling was taken from the applicable airport. The 30-year period of record used to establish
the 30-year average monthly precipitation totals include 1984 through 2013. The monthly
designations of surface moisture input to AERSURFACE are summarized in Table 2.

Table 3 summarizesthe meteorological data filesused as inputto AERMET processing and the
output files produced by AERMET.
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Table 2: AERSURFACE Bowen Ratio Condition Designations

Dulles International Airport

Month 2009 2010 2011 2012 2013
January Average Dry Dry Dry Wet
February Dry Wet Average Average Dry
March Dry Average Wet Dry Average
April Average Dry Wet Dry Dry
May Wet Wet Average Wet Average
June Wet Dry Dry Dry Average
July Dry Average Average Dry Wet
August Average Average Average Average Dry
September Dry Wet Wet Average Dry
October Wet Average Wet Wet Wet
November Average Average Dry Dry Average
December Wet Dry Wet Average Wet
Reagan National Airport

Month 2009 2010 2011 2012 2013
January Average Dry Dry Dry Average
February Dry Wet Average Average Dry
March Dry Average Wet Dry Average
April Wet Dry Average Dry Average
May Wet Dry Dry Average Average
June Wet Dry Dry Average Wet
July Dry Wet Average Dry Average
August Average Average Wet Average Dry
September Average Wet Wet Average Dry
October Wet Average Average Wet Wet
November Average Average Average Dry Average
December Wet Dry Wet Average Wet
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| Sub-Folder

Table 3: DEQ AERMET Meteorological Data Files

File Name(s)

AERMET- Last Step in Processing Raw Meteorology Data

Extension

Use

DCA_STR_2009_2013

DCA_2009 (10/11/12/13) .PFL and .SFC Final format for AERMOD meteorology data.
13743_DCA 2009 (10/11/12/13) N1 Input file for Stage 1 AERMET Processing
13743_DCA_2009 (10/11/12/13) .MS1 Messages from Stage 1 Processing
13743 _DCA 2009 (10/11/12/13) .RP1 Stage 1 processing report (tells whether
successful or not)
13743_DCA_2009 (10/11/12/13) IN2 Input File for Stage 2 AERMET Processing
13743_DCA_2009 (10/11/12/13) .MRG Output from Stage 2 AERMET Processing
13743_DCA_2009 (10/11/12/13) .MS2 Messages from Stage 2 Processing
13743_DCA 2009 (10/11/12/13) .RP2 Stage 2 processing report (tells whether
successful or not)
13743_DCA_2009 (10/11/12/13) N3 Input File for Stage 3 AERMET Processing
13743 _DCA 2009 (10/11/12/13) .MS3 Messages from Stage 3 Processing
13743_DCA_2009 (10/11/12/13) .RP3 Stage 3 processing report (tells whether

successful or not)

AERMINUTE - Processes 1 minute ASOS wind data

DCA_hourly_winds_2009

(no file extension)

Hourly average winds file used as input for

(10/11/12/13) AERMET stage 2 processing
DCA_Summary_2009 (no file extension) Summary output file that lists each hourin the
(10/11/12/13) data period.

DCA_Data_Comparison_2009 (no file extension) Output file that compares the standard
(10/11/12/13) observations against the 1-minute

observations.

DCA_aerminute_2009 .LOG Summary of processing and input/output.

(10/11/12/13)

DCA_bad_records_2009 .DAT Listing of records that did not meet the quality

(10/11/12/13) control checks and are unlikely to contain
usable data

DCA_good_records_2009 .DAT Listing of all records meeting quality control

(10/11/12/13) checks and used in calculating hourly averages

DCA_check_records_2009 .DAT Listing of records not meeting quality control

(10/11/12/13) checks and not used in calculating hourly

averages

AERSURFACE - Used to obtain surface ch

aracteristics values for AERMET

AERSURFACE .DAT Summary of responses to program prompts
DCA_Aersruface_avg .LOG Extraction of land cover data and a tally of
number of land cover grid cells.
DCA/Avg_AerSurface Albedo_bowen_domain TIXT Output with extracted land cover data for
albedo bowen ratio
Roughness_domain TIXT Output with extracted land cover data for
surface roughness domains
DCA_Sfc_13743
724050-13743-2009 (10/11/12/13) No file extension Raw surface data for AERMET
1_min_2009 64050KDCA200901 .DAT Monthly 1 minute ASOS wind data
(10/11/12/13) (02-12)
Landuse
87921381 ZIP Zip file containing Land use .tif files for
AERSURFACE
Precipitation
DCA_1984_2013_precipitation XLS Precipitation summary foryears 1984 to 2013

STR_UA_ 93734 (used as AERMET input)

93734_5yr_2009_2013_filled

.FSL

Archive of Upper Air data

This file structure is for DCA. The same file structure and naming is used for IAD and is not repeated here. In addition for AERSURFACE, the same file
type of structures are used for DRY_AERSURFACE and WET_AERSURFACE and are not repeated.

&
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Figure 1: Sectors Used for Surface Characteristics at Dulles International Airport
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Figure 2: 1-Km Radius for Dulles International Airport with Surface Roughness Sectors
Shown on Land Use Imagery

NLCD 1992 Land Cover Classification System
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Figure 3: Sectors Used for Surface Characteristics at Reagan National Airport
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Figure 4: 1-Km Radius for Reagan National Airport with Surface Roughness Sectors Shown on
Land Use Imagery

NLCD 1992 Land Cover Classification System
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APPENDIX I3-a to Meteorological Data Processing
Site-Specific AERSURFACE Methodologyfor Dulles International Airport

AERMET, the meteorological data preprocessor for the AERMOD modeling system, was used for the
processing of the Dulles International Airport (IAD) meteorological data. One of the steps needed for
the meteorological data processing is the determination of appropriate surface characteristics needed
by AERMET (surface roughness, Bowen ratio, and albedo) from digitalland use data provided as input to
the AERSURFACE program.

The current version of AERSURFACE (Version 13016) supports the use of land cover data from the USGS
National Land Cover Data 1992 archives (NLCD92). The NLCD92 archive provides data at a spatial
resolution of 30 meters based upon a 21-category classification scheme applied over the continental
U.S. The AERMOD Implementation Guide (AIG) recommends that the surface characteristics are
determined based on the land use within 1 kilometer from the site where the surface meteorological
data were collected. The selection of the land use types assigned in the NLCD92 database were reviewed
and altered with justification based upon a site-specific analysis as discussed below.

As recommended in the AIG for surface roughness, the 1-km radius circular area centered at the
meteorological station site can be divided into sectors for the analysis; each chosen sector has a mix of
land uses that is different from that of other selected sectors. The land use depiction is shown in Figure
1 asanaerial photo and in Figure 2 with the digital land use assignments. Itis evident from Figure 2 that
the 1-km circle is dominated by the land use category 85 (“urban/recreational grasses”). A description
of this type of land cover is contained in the AERSURFACE User’s Guide (EPA-454/B-08-001, January
2008, Revised 01/16/2013) and is as follows:

“Vegetation (primarily grasses) planted in developed settings for recreation, erosion control, or aesthetic
purposes. Examples include parks, lawns, golf courses, airport grasses, and industrial site grasses.” The
very low surface roughness lengths associated with this land use categoryindicate that these areas are
kept well manicured and mowed, such as a lawn? with a height of 2 cm. A review of Figure 1 indicated
that the area in question was not consistent with this characterization.

Further investigation involved a review of photos of the Dulles airport anemometer site in 8 cardinal
directions, provided in Figures 3 through 10 for directions looking north clockwise through northwest.
It is evident from the photos that the nature of the grassland (with occasional shrubs) is such that the
area is not consistent with mowed and manicured lawns, but rather natural grasslands such as those
used for grazing. The Randerson reference indicates that for grassy areaswith a height of about 50 cm
(similar to that in the photographs), the roughness length should be about 10 cm. This value matches
that for a more appropriate land use category, which is 71 (grasslands/herbaceous). This change was
therefore made to the AERSURFACE run by introducing an IF statement in the FORTRAN code that
changed the land use category from 85 to 71 for this meteorological station.

2 The AERSURFACE citationfor the grassyarea surface roughness valuesis Table 5.4 in Randerson, D., 1984,
“AtmosphericBoundary Layer,” in Atmos pheric Science and Power Production, ed., D. Randerson. Technical
Information Center, Office of Science and Technical Information, U.S. Department of Energy, Springfield, VA,
850pp. Thistableindicates thatthe surface roughnessisabout 1/10of the height of the grass.
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Appendix I3-a Figure 1: Sectors Used for Surface Characteristics at Dulles International Airport
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AppendixI3-a Figure 2: 1-Km Radius for Dulles International Airport with Surface Roughness Sectors
Shown on Land Use Imagery
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Appendix I3-a Figure 3: View of Dulles Meteorological Station Looking North

IAD360 NORTH

Appendix I3-a Figure 4: View of Dulles Meteorological Station Looking Northeast
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Appendix I3-a Figure 5: View of Dulles Meteorological Station Looking East
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Appendix I3-a Figure 6: View of Dulles Meteorological Station Looking Southeast
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Appendix I3-a Figure 7: View of Dulles Meteorological Station Looking South

IAD 180 SOUTH

Appendix I13-a Figure 8: View of Dulles Meteorological Station Looking Southwest
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Appendix 13-a Figure 9: View of Dulles Meteorological Station Looking West
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Appendix I3-a Figure 10: View of Dulles Meteorological Station Looking Northwest
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APPENDIXJ: SAMPLE PROJECT LEVEL INPUT FILES

J1: MOVES Input Data
J2: CAL3QHC Input Data
J3: CAL3QHCR Input Data

J4: AERMOD Input Data
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APPENDIX J1: MOVES INPUT DATA

MOVES MRS Input Files
= Separate MRS files are provided for CO, MSATS and PM, 5 in the online data repository
=  For the PM, s Annual NAAQS, separate MRS files are typically provided for each time period (4) x
season (4) = 16 files
= For MOVES2014, E-85 fuel needs to be included for passenger car, passenger truck and light
commercial truck (source types 21, 31 and 32)
= Sample files for CO, PM, s and MSATS analyses are provided below:

[Sample MRS file for winter (January)weekday for CO]

<runspec version="MOVES2014-20141021">
<description><![CDATA[description text]]></description>
<models>
<model value="ONROAD"/>
</models>
<modelscale value="Inv"/> = [use “Inventory” approach (Inv) for CAL3QHC and AERMOD modeling and “Emission
Rates” approach (Rates) for CAL3QHCR modeling]
<modeldomain value="PROJECT"/> ——p [project scale analysis]
<geographicselections>
<geographicselection type="COUNTY" key="CountyFIPSCode" description="County Selection"/>
</geographicselections>
<timespan>
<year key="Year"/> —p [analysis year]
<month id="1"/> = [analysis month]
<day id="5"/> ——p [type of day, enter5 for weekday and 2 for weekend]
<beginhourid="18"/> —p [specify the hour representingthe desired time period for modeling]
<endhourid="18"/>
<aggregateBy key="Hour"/>
</timespan>
<onroadvehicleselections>
<onroadvehicleselection fueltypeid="3" fueltypedesc="Compressed Natural Gas (CNG)" sourcetypeid="42"
sourcetypename="Transit Bus"/>
<onroadvehicleselection fueltypeid="2" fueltypedesc="Diesel Fuel" sourcetypeid="62" sourcetypename="Combination Long-haul

Truck"/>

<onroadvehicleselection fueltypeid="2" fueltypedesc="Diesel Fuel" sourcetypeid="61" sourcetypename="Combination Short-haul
Truck"/>

<onroadvebhicleselection fueltypeid="2" fueltypedesc="Diesel Fuel" sourcetypeid="41" sourcetypename="Intercity Bus"/>

<onroadvehicleselection fueltypeid="2" fueltypedesc="Diesel Fuel" sourcetypeid="32" sourcetypename="Light Commercial
Truck"/>

<onroadvehicleselection fueltypeid="2" fueltypedesc="Diesel Fuel" sourcetypeid="54" sourcetypename="Motor Home"/>

<onroadvehicleselection fueltypeid="2" fueltypedesc="Diesel Fuel" sourcetypeid="11" sourcetypename="Motorcycle"/>

<onroadvehicleselection fueltypeid="2" fueltypedesc="Diesel Fuel" sourcetypeid="21" sourcetypename="Passenger Car"/>

<onroadvehicleselection fueltypeid="2" fueltypedesc="Diesel Fuel" sourcetypeid="31" sourcetypename="Passenger Truck"/>

<onroadvehicleselection fueltypeid="2" fueltypedesc="Diesel Fuel" sourcetypeid="51" sourcetypename="Refuse Truck"/>

<onroadvebhicleselection fueltypeid="2" fueltypedesc="Diesel Fuel" sourcetypeid="43" sourcetypename="School Bus"/>

<onroadvehicleselection fueltypeid="2" fueltypedesc="Diesel Fuel" sourcetypeid="53" sourcetypename="Single Unit Long-haul
Truck"/>

<onroadvehicleselection fueltypeid="2" fueltypedesc="Diesel Fuel" sourcetypeid="52" sourcetypename="Single Unit Short-haul
Truck"/>

<onroadvehicleselection fueltypeid="2" fueltypedesc="Diesel Fuel" sourcetypeid="42" sourcetypename="Transit Bus"/>

<onroadvehicleselection fueltypeid="5" fueltypedesc="Ethanol (E-85)" sourcetypeid="32" sourcetypename="Light Commercial
Truck"/>

<onroadvehicleselection fueltypeid="5" fueltypedesc="Ethanol (E-85)" sourcetypeid="21" sourcetypename="Passenger Car"/>

@
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<onroadvebhicleselection fueltypeid="5" fueltypedesc="Ethanol (E-85)" sourcetypeid="31" sourcetypename="Passenger Truck"/>
<onroadvehicleselection fueltypeid="1" fueltypedesc="Gasoline" sourcetypeid="62" sourcetypename="Combination Long-haul
Truck"/>
<onroadvehicleselection fueltypeid="1" fueltypedesc="Gasoline" sourcetypeid="61" sourcetypename="Combination Short-haul
Truck"/>
<onroadvehicleselection fueltypeid="1" fueltypedesc="Gasoline" sourcetypeid="41" sourcetypename="Intercity Bus"/>
<onroadvehicleselection fueltypeid="1" fueltypedesc="Gasoline" sourcetypeid="32" sourcetypename="Light Commercial Truck"/>
<onroadvehicleselection fueltypeid="1" fueltypedesc="Gasoline" sourcetypeid="54" sourcetypename="Motor Home"/>
<onroadvebhicleselection fueltypeid="1" fueltypedesc="Gasoline" sourcetypeid="11" sourcetypename="Motorcycle"/>
<onroadvehicleselection fueltypeid="1" fueltypedesc="Gasoline" sourcetypeid="21" sourcetypename="Passenger Car"/>
<onroadvebhicleselection fueltypeid="1" fueltypedesc="Gasoline" sourcetypeid="31" sourcetypename="Passenger Truck"/>
<onroadvebhicleselection fueltypeid="1" fueltypedesc="Gasoline" sourcetypeid="51" sourcetypename="Refuse Truck"/>
<onroadvehicleselection fueltypeid="1" fueltypedesc="Gasoline" sourcetypeid="43" sourcetypename="School Bus"/>
<onroadvehicleselection fueltypeid="1" fueltypedesc="Gasoline" sourcetypeid="53" sourcetypename="Single Unit Long-haul
Truck"/>
<onroadvehicleselection fueltypeid="1" fueltypedesc="Gasoline" sourcetypeid="52" sourcetypename="Single Unit Short-haul
Truck"/>

<onroadvebhicleselection fueltypeid="1" fueltypedesc="Gasoline" sourcetypeid="42" sourcetypename="Transit Bus"/>
</onroadvehicleselections>
<offroadvehicleselections>
</offroadvehicleselections>
<offroadvehiclesccs>
</offroadvehiclesccs>
<roadtypes separateramps="false">
<roadtype roadtypeid="1"roadtypename="0Off-Network" modelCombination="M1"/>
<roadtype roadtypeid="2"roadtypename="Rural Restricted Access" modelCombination="M1"/>
<roadtype roadtypeid="3"roadtypename="Rural Unrestricted Access" modelCombination="M1"/>
<roadtype roadtypeid="4" roadtypename="Urban Restricted Access" modelCombination="M1"/>
<roadtype roadtypeid="5"roadtypename="Urban Unrestricted Access" modelCombination="M1"/>
</roadtypes>
<pollutantprocessassociations>
[Below are pollutants included for CO Analysis]
<pollutantprocessassociation pollutantkey="2" pollutantname="Carbon Monoxide (CO)" processkey="1" processname="Running
Exhaust"/>
<pollutantprocessassociation pollutantkey="2" pollutantname="Carbon Monoxide (CO)" processkey="15"
processname="Crankcase Running Exhaust"/>
</pollutantprocessassociations>
<databaseselections>
</databaseselections>
<internalcontrolstrategies>
<internalcontrolstrategy
classname="gov.epa.otag.moves.master.implementation.ghg.intemalcontrolstrategies.rateofprogress.RateOfProgressS trategy
"><I[CDATA[
useParameters No

lI></internalcontrolstrategy>

</internalcontrolstrategies>
<inputdatabaseservername=""databasename=""description=""/>
<uncertaintyparameters uncertaintymodeenabled="false" numberofrunspersimulation="0" numberofsim ulations="0"/>
<geographicoutputdetail description="LINK"/>
<outputemissionsbreakdownselection>

<modelyear selected="false"/>

<fueltype selected="false"/>

<emissionprocessselected="true"/>

<onroadoffroad selected="true"/>

<roadtype selected="true"/>

<sourceusetype selected="false"/>

<movesvehicletype selected="false"/>

<onroadscc selected="false"/>
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<estimateuncertainty selected="false" numberOflterations="2" keepSampledData="false" keeplterations="false"/>
<sector selected="false"/>
<engtechid selected="false"/>
<hpclass selected="false"/>
<regclassid selected="false"/>
</outputemissionsbreakdownselection>
<outputdatabase servername="localhost" databasename="Output database name" description=""/>
<outputtimestep value="Hour"/>
<outputvmtdata value="true"/>
<outputsho value="false"/>
<outputsh value="false"/>
<outputshp value="false"/>
<outputshidling value="false"/>
<outputstarts value="false"/>
<outputpopulation value="true"/>
<scaleinputdatabase servername="localhost" databasename="Input database name" description=""/>
<pmsize value="0"/>
<outputfactors>
<timefactors selected="true" units="Hours"/>
<distancefactors selected="true" units="Miles"/>
<massfactors selected="true" units="Grams" energyunits="Million BTU"/>
</outputfactors>
<savedata>

</savedata>
<donotexecute>
</donotexecute>

<generatordatabase shouldsave="false" servemame=""databasename=""description=""/>
<donotperformfinalaggregation selected="false"/>
<lookuptableflags scenarioid="" truncateoutput="true" truncateactivity="true" truncatebaserates="true"/>
</runspec>

[Sample MRS file for January AM period for PM, 5]

<runspec version="MOVES2014-20141021">
<description><![CDATA[description text]]></description>
<models>
<model value="ONROAD"/>
</models>
<modelscale value="Inv"/> == [use “Inventory” approach (Inv) for CAL3QHC and AERMOD modeling and “Emission
Rates” approach (Rates) for CAL3QHCR modeling]
<modeldomain value="PROJECT"/> =——p [project scale analysis]
<geographicselections>
<geographicselection type="COUNTY" key="CountyFIPSCode" description="County Selection"/>
</geographicselections>
<timespan>
<year key="Year"/> =P [analysis year]
<month id="1"/> == [analysis month]
<day id="5"/> ——p [type of day, enter 5 for weekday and 2 for weekend]
<beginhourid="7"/> ——p [specify the hour representing the desired time period for modeling]
<endhourid="7"/>
<aggregateBy key="Hour"/>
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</timespan>
<onroadvehicleselections>
<onroadvehicleselection fueltypeid="3" fueltypedesc="Compressed Natural Gas (CNG)" sourcetypeid="42"
sourcetypename="Transit Bus"/>
<onroadvehicleselection fueltypeid="2" fueltypedesc="Diesel Fuel" sourcetypeid="62" sourcetypename="Combination Long-haul
Truck"/>
<onroadvehicleselection fueltypeid="2" fueltypedesc="Diesel Fuel" sourcetypeid="61" sourcetypename="Combination Short-haul
Truck"/>
<onroadvehicleselection fueltypeid="2" fueltypedesc="Diesel Fuel" sourcetypeid="41" sourcetypename="Intercity Bus"/>
<onroadvehicleselection fueltypeid="2" fueltypedesc="Diesel Fuel" sourcetypeid="32" sourcetypename="Light Commercial
Truck"/>
<onroadvebhicleselection fueltypeid="2" fueltypedesc="Diesel Fuel" sourcetypeid="54" sourcetypename="Motor Home"/>
<onroadvehicleselection fueltypeid="2" fueltypedesc="Diesel Fuel" sourcetypeid="11" sourcetypename="Motorcycle"/>
<onroadvebhicleselection fueltypeid="2" fueltypedesc="Diesel Fuel" sourcetypeid="21" sourcetypename="Passenger Car"/>
<onroadvebhicleselection fueltypeid="2" fueltypedesc="Diesel Fuel" sourcetypeid="31" sourcetypename="Passenger Truck"/>
<onroadvehicleselection fueltypeid="2" fueltypedesc="Diesel Fuel" sourcetypeid="51" sourcetypename="Refuse Truck"/>
<onroadvehicleselection fueltypeid="2" fueltypedesc="Diesel Fuel" sourcetypeid="43" sourcetypename="School Bus"/>
<onroadvehicleselection fueltypeid="2" fueltypedesc="Diesel Fuel" sourcetypeid="53" sourcetypename="Single Unit Long-haul
Truck"/>
<onroadvehicleselection fueltypeid="2" fueltypedesc="Diesel Fuel" sourcetypeid="52" sourcetypename="Single Unit Short-haul
Truck"/>
<onroadvebhicleselection fueltypeid="2" fueltypedesc="Diesel Fuel" sourcetypeid="42" sourcetypename="Transit Bus"/>
<onroadvehicleselection fueltypeid="5" fueltypedesc="Ethanol (E-85)" sourcetypeid="32" sourcetypename="Light Commercial
Truck"/>
<onroadvebhicleselection fueltypeid="5" fueltypedesc="Ethanol (E-85)" sourcetypeid="21" sourcetypename="Passenger Car"/>
<onroadvehicleselection fueltypeid="5" fueltypedesc="Ethanol (E-85)" sourcetypeid="31" sourcetypename="Passenger Truck"/>
<onroadvehicleselection fueltypeid="1" fueltypedesc="Gasoline" sourcetypeid="62" sourcetypename="Combination Long-haul
Truck"/>
<onroadvehicleselection fueltypeid="1" fueltypedesc="Gasoline" sourcetypeid="61" sourcetypename="Combination Short-haul
Truck"/>
<onroadvebhicleselection fueltypeid="1" fueltypedesc="Gasoline" sourcetypeid="41" sourcetypename="Intercity Bus"/>
<onroadvebhicleselection fueltypeid="1" fueltypedesc="Gasoline" sourcetypeid="32" sourcetypename="Light Commercial Truck"/>
<onroadvebhicleselection fueltypeid="1" fueltypedesc="Gasoline" sourcetypeid="54" sourcetypename="Motor Home"/>
<onroadvehicleselection fueltypeid="1" fueltypedesc="Gasoline" sourcetypeid="11" sourcetypename="Motorcycle"/>
<onroadvehicleselection fueltypeid="1" fueltypedesc="Gasoline" sourcetypeid="21" sourcetypename="Passenger Car"/>
<onroadvehicleselection fueltypeid="1" fueltypedesc="Gasoline" sourcetypeid="31" sourcetypename="Passenger Truck"/>
<onroadvehicleselection fueltypeid="1" fueltypedesc="Gasoline" sourcetypeid="51" sourcetypename="Refuse Truck"/>
<onroadvehicleselection fueltypeid="1" fueltypedesc="Gasoline" sourcetypeid="43" sourcetypename="School Bus"/>
<onroadvehicleselection fueltypeid="1" fueltypedesc="Gasoline" sourcetypeid="53" sourcetypename="Single Unit Long-haul
Truck"/>
<onroadvehicleselection fueltypeid="1" fueltypedesc="Gasoline" sourcetypeid="52" sourcetypename="Single Unit Short-haul
Truck"/>
<onroadvebhicleselection fueltypeid="1" fueltypedesc="Gasoline" sourcetypeid="42" sourcetypename="Transit Bus"/>
</onroadvehicleselections>
<offroadvehicleselections>
</offroadvehicleselections>
<offroadvehiclesccs>
</offroadvehiclesccs>
<roadtypes separateramps="false">
<roadtype roadtypeid="1"roadtypename="0ff-Network" modelCombination="M1"/>
<roadtype roadtypeid="2"roadtypename="Rural Restricted Access" modelCombination="M1"/>
<roadtype roadtypeid="3"roadtypename="Rural Unrestricted Access" modelCombination="M1"/>
<roadtype roadtypeid="4"roadtypename="Urban Restricted Access" modelCombination="M1"/>
<roadtype roadtypeid="5"roadtypename="Urban Unrestricted Access" modelCombination="M1"/>
</roadtypes>
<pollutantprocessassociations>
[Below are pollutants included for PM3 5 Analysis]
<pollutantprocessassociation pollutantkey="118" pollutantname="Composite - NonECPM" processkey="1" processname="Running
Exhaust"/>
<pollutantprocessassociation pollutantkey="118" pollutantname="Composite - NonECPM" processkey="2" processname="Start
Exhaust"/>

2]
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<pollutantprocessassociation pollutantkey="118" pollutantname="Composite - NonECPM" processkey="90"
processname="Extended Idle Exhaust"/>

<pollutantprocessassociation pollutantkey="118" pollutantname="Composite - NonECPM" processkey="91"
processname="Auxiliary Power Exhaust"/>

<pollutantprocessassociation
Exhaust"/>

<pollutantprocessassociation
Exhaust"/>

<pollutantprocessassociation
Idle Exhaust"/>

<pollutantprocessassociation
Power Exhaust"/>

<pollutantprocessassociation
Exhaust"/>

<pollutantprocessassociation

<pollutantprocessassociation
Exhaust"/>

<pollutantprocessassociation
Exhaust"/>

<pollutantprocessassociation
processname="Running Exhaust"/>

<pollutantprocessassociation
processname="Start Exhaust"/>

<pollutantprocessassociation

pollutantkey="112" pollutantname="Elemental Carbon" processkey="1" processname="Running
pollutantkey="112" pollutantname="Elemental Carbon" processkey="2" processname="Start
pollutantkey="112" pollutantname="Elemental Carbon" processkey="90" processname="Extended
pollutantkey="112" pollutantname="Elemental Carbon" processkey="91" processname="Auxiliary
pollutantkey="119" pollutantname="H20 (aerosol)" processkey="1" processname="Running

pollutantkey="119" pollutantname="H20 (aerosol)" processkey="2" processname="Start Exhaust"/>
pollutantkey="119" pollutantname="H20 (aerosol)" processkey="90" processname="Extended Idle

pollutantkey="119" pollutantname="H20 (aerosol)" processkey="91" processname="Auxiliary Power
pollutantkey="110" pollutantname="Primary Exhaust PM2.5 - Total" processkey="1"
pollutantkey="110" pollutantname="Primary

Exhaust PM2.5 - Total" processkey="2"

pollutantkey="110" pollutantname="Primary Exhaust PM2.5 - Total" processkey="15"

processname="Crankcase Running Exhaust"/>

<pollutantprocessassociation

processname="Crankcase Start Exhaust"/>

<pollutantprocessassociation

pollutantkey="110" pollutantname="Primary Exhaust PM2.5 - Total" processkey="16"

pollutantkey="110" pollutantname="Primary Exhaust PM2.5 - Total" processkey="17"

processname="Crankcase Extended Idle Exhaust"/>

<pollutantprocessassociation
processname="Extended Idle Exhaust"/>
<pollutantprocessassociation

pollutantkey="110" pollutantname="Primary Exhaust PM2.5 - Total" processkey="90"

pollutantkey="110" pollutantname="Primary Exhaust PM2.5 - Total" processkey="91"

processname="Auxiliary Power Exhaust"/>

<pollutantprocessassociation
processname="Brakewear"/>
<pollutantprocessassociation
processname="Tirewear"/>
<pollutantprocessassociation
Exhaust"/>
<pollutantprocessassociation
Exhaust"/>
<pollutantprocessassociation
Idle Exhaust"/>
<pollutantprocessassociation
Power Exhaust"/>
</pollutantprocessassociations>
<databaseselections>
</databaseselections>
<internalcontrolstrategies>

<internalcontrolstrategy

pollutantkey="116" pollutantname="Primary PM2.5 - Brakewear Particulate" processkey="9"

pollutantkey="117" pollutantname="Primary PM2.5 - Tirewear Particulate" processkey="10"

pollutantkey="115" pollutantname="Sulfate Particulate" processkey="1" processname="Running
pollutantkey="115" pollutantname="Sulfate Particulate" processkey="2" processname="Start
pollutantkey="115" pollutantname="Sulfate Particulate" processkey="90" processname="Extended

pollutantkey="115" pollutantname="Sulfate Particulate" processkey="91" processname="Auxiliary

classname="gov.epa.otag.moves.master.implementation.ghg.intemalcontrolstrategies.rateofprogres s.Rate OfProgressStrategy

"><![CDATA[

useParameters No

lI></internalcontrolstrategy>
</internalcontrolstrategies>

<inputdatabaseservername=""databasename=""description=""/>
<uncertaintyparameters uncertaintymodeenabled="false" numberofrunspersimulation="0" numberofsimulations="0"/>
<geographicoutputdetail description="LINK"/>
<outputemissionsbreakdownselection>
<modelyear selected="false"/>

®
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<fueltype selected="false"/>
<emissionprocessselected="true"/>
<onroadoffroad selected="true"/>
<roadtype selected="true"/>
<sourceusetype selected="false"/>
<movesvehicletype selected="false"/>
<onroadscc selected="false"/>
<estimateuncertainty selected="false" numberOfiterations="2" keepSampledData="false" keeplterations ="false"/>
<sector selected="false"/>
<engtechid selected="false"/>
<hpclass selected="false"/>
<regclassid selected="false"/>
</outputemissionsbreakdownselection>
<outputdatabase servername="localhost" databasename="0Output database name" description=""/>
<outputtimestep value="Hour"/>
<outputvmtdata value="true"/>
<outputsho value="false"/>
<outputsh value="false"/>
<outputshp value="false"/>
<outputshidling value="false"/>
<outputstarts value="false"/>
<outputpopulation value="true"/>
<scaleinputdatabase servername="localhost" databasename="Input database name" description=""/>
<pmsize value="0"/>
<outputfactors>
<timefactors selected="true" units="Hours"/>
<distancefactors selected="true" units="Miles"/>
<massfactors selected="true" units="Grams" energyunits="Million BTU"/>
</outputfactors>
<savedata>

</savedata>

<donotexecute>

</donotexecute>

<generatordatabase shouldsave="false" servemame=""databasename=""description=""/>
<donotperformfinalaggregation selected="false"/>

<lookuptableflags scenarioid=""truncateoutput="false" truncateactivity="false" truncatebaserates="true"/>
</runspec>
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[Sample MRS file for MSAT]

<runspec version="MOVES2014-20141021">
<description><![CDATA[description text]]></description>

<models>

<model value="ONROAD"/>

</models>
<modelscale value="Inv"/>

<modeldomain value="SINGLE"/> =———p

<geographicselections>

- [use “Inventory” approach]
[county scale analysis]

<geographicselection type="COUNTY" key="CountyFIPSCode" description="County Selection"/>

</geographicselections>
<timespan>
<year key="Year"/>
<month id="1"/>
<month id="4"/>
<month id="7"/>
<month id="10"/>

<day id="5"/> ——p [type of day, enter 5 for weekday and 2 for weekend]

<beginhourid="1"/>
<endhourid="24"/>

—p [analysis year]

[analysis months]

} [include 24 hoursin run]

<aggregateBy key="Hour"/>

</timespan>
<onroadvehicleselections>

<onroadvehicleselection
sourcetypename="Transit Bus"/>

<onroadvehicleselection
Truck"/>

<onroadvehicleselection
Truck"/>

<onroadvehicleselection

<onroadvehicleselection
Truck"/>

<onroadvehicleselection

<onroadvehicleselection

<onroadvehicleselection

<onroadvehicleselection

<onroadvehicleselection

<onroadvehicleselection
Truck"/>

<onroadvehicleselection
Truck"/>

<onroadvehicleselection

<onroadvehicleselection
Truck"/>

<onroadvehicleselection

<onroadvehicleselection

<onroadvehicleselection
Truck"/>

<onroadvehicleselection

<onroadvehicleselection

<onroadvehicleselection

<onroadvehicleselection

<onroadvehicleselection

<onroadvehicleselection

<onroadvehicleselection

<onroadvehicleselection
Truck"/>

<onroadvehicleselection
Truck"/>

<onroadvehicleselection

fueltypeid="3" fueltypedesc="Compressed Natural Gas (CNG)" sourcetypeid="42"

fueltypeid="2" fueltypedesc="Diesel
fueltypeid="2" fueltypedesc="Diesel

fueltypeid="2" fueltypedesc="Diesel
fueltypeid="2" fueltypedesc="Diesel

fueltypeid="2" fueltypedesc="Diesel
fueltypeid="2" fueltypedesc="Diesel
fueltypeid="2" fueltypedesc="Diesel
fueltypeid="2" fueltypedesc="Diesel
fueltypeid="2" fueltypedesc="Diesel
fueltypeid="2" fueltypedesc="Diesel

fueltypeid="2" fueltypedesc="Diesel

fueltypeid="2" fueltypedesc="Diesel

Fuel" sourcetypeid="62"
Fuel" sourcetypeid="61"

Fuel" sourcetypeid="41"
Fuel" sourcetypeid="32"

Fuel" sourcetypeid="54"
Fuel" sourcetypeid="21"
Fuel" sourcetypeid="31"
Fuel" sourcetypeid="51"
Fuel" sourcetypeid="43"
Fuel" sourcetypeid="53"

Fuel" sourcetypeid="52"

Fuel" sourcetypeid="42"

sourcetypename="Combination Long-haul
sourcetypename="Combination Short-haul

sourcetypename="Intercity Bus"/>
sourcetypename="Light Commercial

sourcetypename="Motor Home"/>
sourcetypename="Passenger Car"/>
sourcetypename="Passenger Truck"/>
sourcetypename="Refuse Truck"/>
sourcetypename="School Bus"/>
sourcetypename="Single Unit Long-haul

sourcetypename="Single Unit Short-haul

sourcetypename="Transit Bus"/>

fueltypeid="5" fueltypedesc="Ethanol (E-85)" sourcetypeid="32" sourcetypename="Light Commercial

fueltypeid="5" fueltypedesc="Ethanol (E-85)" sourcetypeid="21" sourcetypename="Passenger Car"/>
fueltypeid="5" fueltypedesc="Ethanol (E-85)" sourcetypeid="31" sourcetypename="Passenger Truck"/>
fueltypeid="1" fueltypedesc="Gasoline" sourcetypeid="61" sourcetypename="Combination Short-haul

fueltypeid="1" fueltypedesc="Gasoline"
fueltypeid="1" fueltypedesc="Gasoline"
fueltypeid="1" fueltypedesc="Gasoline"

sourcetypeid="32"
sourcetypeid="54"
sourcetypeid="11"

sourcetypename="Light Commercial Truck"/>
sourcetypename="Motor Home"/>
sourcetypename="Motorcycle"/>

sourcetypename="Passenger Car"/>
sourcetypename="Passenger Truck"/>
sourcetypename="Refuse Truck"/>
sourcetypename="School Bus"/>
sourcetypename="Single Unit Long-haul

fueltypeid="1" fueltypedesc="Gasoline"
fueltypeid="1" fueltypedesc="Gasoline"
fueltypeid="1" fueltypedesc="Gasoline"
fueltypeid="1" fueltypedesc="Gasoline"
fueltypeid="1" fueltypedesc="Gasoline"

sourcetypeid="21"
sourcetypeid="31"
sourcetypeid="51"
sourcetypeid="43"
sourcetypeid="53"
sourcetypename="Single Unit Short-haul

fueltypeid="1" fueltypedesc="Gasoline" sourcetypeid="52"

fueltypeid="1" fueltypedesc="Gasoline" sourcetypeid="42" sourcetypename="Transit Bus"/>

&
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</onroadvehicleselections>
<offroadvehicleselections>
</offroadvehicleselections>
<offroadvehiclesccs>
</offroadvehiclesccs>
<roadtypes separateramps="false">

<roadtype roadtypeid="4"roadtypename="Urban Restricted Access" modelCombination="M1"/>

<roadtype roadtypeid="5"roadtypename="Urban Unrestricted Access" modelCombination="M1"/>
</roadtypes>
<pollutantprocessassociations>
[Below are pollutants included for PM3 5 Analysis]

<pollutantprocessassociation pollutantkey="24" pollutantname="1,3-Butadiene" processkey="1" processname="Running
Exhaust"/>

<pollutantprocessassociation pollutantkey="24" pollutantname="1,3-Butadiene" processkey="15" processname="Crankcase
Running Exhaust"/>

<pollutantprocessassociation pollutantkey="170" pollutantname="Acenaphthene gas" processkey="1" processname="Running
Exhaust"/>

<pollutantprocessassociation pollutantkey="170" pollutantname="Acenaphthene gas" processkey="15" processname="Crankcase
Running Exhaust"/>

<pollutantprocessassociation pollutantkey="70" pollutantname="Acenaphthene particle" processkey="1" processname="Running
Exhaust"/>

<pollutantprocessassociation pollutantkey="70" pollutantname="Acenaphthene particle" processkey="15"
processname="Crankcase Running Exhaust"/>

<pollutantprocessassociation pollutantkey="171" pollutantname="Acenaphthylene gas" processkey="1" processname="Running
Exhaust"/>

<pollutantprocessassociation pollutantkey="171" pollutantname="Acenaphthylene gas" processkey="15"
processname="Crankcase Running Exhaust"/>

<pollutantprocessassociation pollutantkey="71" pollutantname="Acenaphthylene particle" processkey="1"
processname="Running Exhaust"/>

<pollutantprocessassociation pollutantkey="71" pollutantname="Acenaphthylene particle" processkey="15"
processname="Crankcase Running Exhaust"/>

<pollutantprocessassociation pollutantkey="27" pollutantname="Acrolein" processkey="1" processname="Running Exhaust"/>

<pollutantprocessassociation pollutantkey="27" pollutantname="Acrolein" processkey="15" processname="Crankcase Running
Exhaust"/>

<pollutantprocessassociation pollutantkey="172" pollutantname="Anthracene gas" processkey="1" processname="Running
Exhaust"/>

<pollutantprocessassociation pollutantkey="172" pollutantname="Anthracene gas" processkey="15" processname="Crankcase
Running Exhaust"/>

<pollutantprocessassociation pollutantkey="72" pollutantname="Anthracene particle" processkey="1" processname="Running
Exhaust"/>

<pollutantprocessassociation pollutantkey="72" pollutantname="Anthracene particle" processkey="15" processname="Crankcase
Running Exhaust"/>

<pollutantprocessassociation pollutantkey="173" pollutantname="Benz(a)anthracene gas" processkey="1"
processname="Running Exhaust"/>

<pollutantprocessassociation pollutantkey="173" pollutantname="Benz(a)anthracene gas" processkey="15"
processname="Crankcase Running Exhaust"/>

<pollutantprocessassociation pollutantkey="73" pollutantname="Benz(a)anthracene particle" processkey="1"
processname="Running Exhaust"/>

<pollutantprocessassociation pollutantkey="73" pollutantname="Benz(a)anthracene particle" processkey="15"
processname="Crankcase Running Exhaust"/>

<pollutantprocessassociation pollutantkey="20" pollutantname="Benzene" processkey="1" processname="Running Exhaust"/>

<pollutantprocessassociation pollutantkey="20" pollutantname="Benzene" processkey="11" processname="Evap Permeation"/>

<pollutantprocessassociation pollutantkey="20" pollutantname="Benzene" processkey="13" processname="Evap Fuel Leaks"/>

<pollutantprocessassociation pollutantkey="20" pollutantname="Benzene" processkey="15" processname="Crankcase Running
Exhaust"/>

<pollutantprocessassociation pollutantkey="174" pollutantname="Benzo(a)pyrene gas" processkey="1" processname="Running
Exhaust"/>

<pollutantprocessassociation pollutantkey="174" pollutantname="Benzo(a)pyrene gas" processkey="15"
processname="Crankcase Running Exhaust"/>

<pollutantprocessassociation pollutantkey="74" pollutantname="Benzo(a)pyrene particle" processkey="1" processname="Running
Exhaust"/>

&
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<pollutantprocessassociation pollutantkey="74" pollutantname="Benzo(a)pyrene particle" processkey="15"
processname="Crankcase Running Exhaust"/>

<pollutantprocessassociation pollutantkey="175" pollutantname="Benzo(b)fluoranthene gas" processkey="1"
processname="Running Exhaust"/>

<pollutantprocessassociation pollutantkey="175" pollutantname="Benzo(b)fluoranthene gas" processkey="15"
processname="Crankcase Running Exhaust"/>

<pollutantprocessassociation pollutantkey="75" pollutantname="Benzo(b)fluoranthene particle" processkey="1"
processname="Running Exhaust"/>

<pollutantprocessassociation pollutantkey="75" pollutantname="Benzo(b)fluoranthene particle" processkey="15"
processname="Crankcase Running Exhaust"/>

<pollutantprocessassociation pollutantkey="176" pollutantname="Benzo(g,h,i)perylene gas" processkey="1"
processname="Running Exhaust"/>

<pollutantprocessassociation pollutantkey="176" pollutantname="Benzo(g,h,i)perylene gas" processkey="15"
processname="Crankcase Running Exhaust"/>

<pollutantprocessassociation pollutantkey="76" pollutantname="Benzo(g,h,i)perylene particle" processkey="1"
processname="Running Exhaust"/>

<pollutantprocessassociation pollutantkey="76" pollutantname="Benzo(g,h,i)perylene particle" processkey="15"
processname="Crankcase Running Exhaust"/>

<pollutantprocessassociation pollutantkey="177" pollutantname="Benzo(k)fluoranthene gas" processkey="1"
processname="Running Exhaust"/>

<pollutantprocessassociation pollutantkey="177" pollutantname="Benzo(k)fluoranthene gas" processkey="15"
processname="Crankcase Running Exhaust"/>

<pollutantprocessassociation pollutantkey="77" pollutantname="Benzo(k)fluoranthene particle" processkey="1"
processname="Running Exhaust"/>

<pollutantprocessassociation pollutantkey="77" pollutantname="Benzo(k)fluoranthene particle" processkey="15"
processname="Crankcase Running Exhaust"/>

<pollutantprocessassociation pollutantkey="178" pollutantname="Chrysene gas" processkey="1" processname="Running
Exhaust"/>

<pollutantprocessassociation pollutantkey="178" pollutantname="Chrysene gas" processkey="15" processname="Crankcase
Running Exhaust"/>

<pollutantprocessassociation pollutantkey="78" pollutantname="Chrysene particle" processkey="1" processname="Running
Exhaust"/>

<pollutantprocessassociation pollutantkey="78" pollutantname="Chrysene particle" processkey="15" processname="Crankcase
Running Exhaust"/>

<pollutantprocessassociation pollutantkey="118" pollutantname="Composite - NonECPM" processkey="1" processname="Running
Exhaust"/>

<pollutantprocessassociation pollutantkey="168" pollutantname="Dibenzo(a,h)anthracene gas" processkey="1"
processname="Running Exhaust"/>

<pollutantprocessassociation pollutantkey="168" pollutantname="Dibenzo(a,h)anthracene gas" processkey="15"
processname="Crankcase Running Exhaust"/>

<pollutantprocessassociation pollutantkey="68" pollutantname="Dibenzo(a,h)anthracene particle" processkey="1"
processname="Running Exhaust"/>

<pollutantprocessassociation pollutantkey="68" pollutantname="Dibenzo(a,h)anthracene particle" processkey="15"
processname="Crankcase Running Exhaust"/>

<pollutantprocessassociation pollutantkey="112" pollutantname="Elemental Carbon" processkey="1" processname="Running
Exhaust"/>

<pollutantprocessassociation pollutantkey="169" pollutantname="Fluoranthene gas" processkey="1" processname="Running
Exhaust"/>

<pollutantprocessassociation pollutantkey="169" pollutantname="Fluoranthene gas" processkey="15" processname="Crankcase
Running Exhaust"/>

<pollutantprocessassociation pollutantkey="69" pollutantname="Fluoranthene particle" processkey="1" processname="Running
Exhaust"/>

<pollutantprocessassociation pollutantkey="69" pollutantname="Fluoranthene particle" processkey="15"
processname="Crankcase Running Exhaust"/>

<pollutantprocessassociation pollutantkey="181" pollutantname="Fluorene gas" processkey="1" processname="Running
Exhaust"/>

<pollutantprocessassociation pollutantkey="181" pollutantname="Fluorene gas" processkey="15" processname="Crankcase
Running Exhaust"/>

<pollutantprocessassociation pollutantkey="81" pollutantname="Fluorene particle" processkey="1" processname="Running
Exhaust"/>

<pollutantprocessassociation pollutantkey="81" pollutantname="Fluorene particle" processkey="15" processname="Crankcase
Running Exhaust"/>

&
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<pollutantprocessassociation pollutantkey="25" pollutantname="Formaldehyde" processkey="1" processname="Running
Exhaust"/>

<pollutantprocessassociation pollutantkey="25" pollutantname="Formaldehyde" processkey="15" processname="Crankcase
Running Exhaust"/>

<pollutantprocessassociation pollutantkey="119" pollutantname="H20 (aerosol)" processkey="1" processname="Running
Exhaust"/>

<pollutantprocessassociation pollutantkey="182" pollutantname="Indeno(1,2,3,c,d)pyrene gas" processkey="1"
processname="Running Exhaust"/>

<pollutantprocessassociation pollutantkey="182" pollutantname="Indeno(1,2,3,c,d)pyrene gas" processkey="15"
processname="Crankcase Running Exhaust"/>

<pollutantprocessassociation pollutantkey="82" pollutantname="Indeno(1,2,3,c,d)pyrene particle" processkey="1"
processname="Running Exhaust"/>

<pollutantprocessassociation pollutantkey="82" pollutantname="Indeno(1,2,3,c,d)pyrene particle" processkey="15"
processname="Crankcase Running Exhaust"/>

<pollutantprocessassociation pollutantkey="185" pollutantname="Naphthalene gas" processkey="1" processname="Running
Exhaust"/>

<pollutantprocessassociation pollutantkey="185" pollutantname="Naphthalene gas" processkey="11" processname="Evap
Permeation"/>

<pollutantprocessassociation pollutantkey="185" pollutantname="Naphthalene gas" processkey="13" processname="Evap Fuel
Leaks"/>

<pollutantprocessassociation pollutantkey="185" pollutantname="Naphthalene gas" processkey="15" processname="Crankcase
Running Exhaust"/>

<pollutantprocessassociation pollutantkey="23" pollutantname="Naphthalene particle" processkey="1" processname="Running
Exhaust"/>

<pollutantprocessassociation pollutantkey="23" pollutantname="Naphthalene particle" processkey="15"
processname="Crankcase Running Exhaust"/>

<pollutantprocessassociation pollutantkey="79" pollutantname="Non-Methane Hydrocarbons" processkey="1"
processname="Running Exhaust"/>

<pollutantprocessassociation pollutantkey="79" pollutantname="Non-Methane Hydrocarbons" processkey="11"
processname="Evap Permeation"/>

<pollutantprocessassociation pollutantkey="79" pollutantname="Non-Methane Hydrocarbons" processkey="13"
processname="Evap Fuel Leaks"/>

<pollutantprocessassociation pollutantkey="79" pollutantname="Non-Methane Hydrocarbons" processkey="15"
processname="Crankcase Running Exhaust"/>

<pollutantprocessassociation pollutantkey="111" pollutantname="0rganic Carbon" processkey="1" processname="Running
Exhaust"/>

<pollutantprocessassociation pollutantkey="183" pollutantname="Phenanthrene gas" processkey="1" processname="Running
Exhaust"/>

<pollutantprocessassociation pollutantkey="183" pollutantname="Phenanthrene gas" processkey="15" processname="Crankcase
Running Exhaust"/>

<pollutantprocessassociation pollutantkey="83" pollutantname="Phenanthrene particle" processkey="1" processname="Running
Exhaust"/>

<pollutantprocessassociation pollutantkey="83" pollutantname="Phenanthrene particle" processkey="15"
processname="Crankcase Running Exhaust"/>

<pollutantprocessassociation pollutantkey="100" pollutantname="Primary Exhaust PM10 - Total" processkey="1"
processname="Running Exhaust"/>

<pollutantprocessassociation pollutantkey="100" pollutantname="Primary Exhaust PM10 - Total" processkey="15"
processname="Crankcase Running Exhaust"/>

<pollutantprocessassociation pollutantkey="110" pollutantname="Primary Exhaust PM2.5 - Total" processkey="1"
processname="Running Exhaust"/>

<pollutantprocessassociation pollutantkey="110" pollutantname="Primary Exhaust PM2.5 - Total" processkey="15"
processname="Crankcase Running Exhaust"/>

<pollutantprocessassociation pollutantkey="184" pollutantname="Pyrene gas" processkey="1" processname="Running Exhaust"/>

<pollutantprocessassociation pollutantkey="184" pollutantname="Pyrene gas" processkey="15" processname="Crankcase
Running Exhaust"/>

<pollutantprocessassociation pollutantkey="84" pollutantname="Pyrene particle" processkey="1" processname="Running
Exhaust"/>

<pollutantprocessassociation pollutantkey="84" pollutantname="Pyrene particle" processkey="15" processname="Crankcase
Running Exhaust"/>

<pollutantprocessassociation pollutantkey="115" pollutantname="Sulfate Particulate" processkey="1" processname="Running
Exhaust"/>

<pollutantprocessassociation pollutantkey="1" pollutantname="Total Gaseous Hydrocarbons" processkey="1"
processname="Running Exhaust"/>
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<pollutantprocessassociation pollutantkey="1" pollutantname="Total Gaseous Hydrocarbons" processkey="11"
processname="Evap Permeation"/>

<pollutantprocessassociation pollutantkey="1" pollutantname="Total Gaseous Hydrocarbons" processkey="13"
processname="Evap Fuel Leaks"/>

<pollutantprocessassociation pollutantkey="1" pollutantname="Total Gaseous Hydrocarbons" processkey="15"
processname="Crankcase Running Exhaust"/>

<pollutantprocessassociation pollutantkey="87" pollutantname="Volatile Organic Compounds" processkey="1"
processname="Running Exhaust"/>

<pollutantprocessassociation pollutantkey="87" pollutantname="Volatile Organic Compounds" processkey="11"
processname="Evap Permeation"/>
<pollutantprocessassociation pollutantkey="87" pollutantname="Volatile Organic Compounds" processkey="13"
processname="Evap Fuel Leaks"/>
<pollutantprocessassociation pollutantkey="87" pollutantname="Volatile Organic Compounds" processkey="15"
processname="Crankcase Running Exhaust"/>
</pollutantprocessassociations>
<databaseselections>
<databaseselectionservername=""databasename="MOVES2014_early_NLEV_MWCOG" description=""/>
</databaseselections>
<internalcontrolstrategies>
<internalcontrolstrategy
classname="gov.epa.otag.moves.master.implementation.ghg.intemalcontrolstrategies.rateofprogress.Rate OfProgressStrategy
"><I[CDATA[
useParameters No

]I></internalcontrolstrategy>
</internalcontrolstrategies>
<inputdatabaseservername=""databasename=""description=""/>
<uncertaintyparameters uncertaintymodeenabled="false" numberofrunspersimulation="0" numberofsimulations="0"/>
<geographicoutputdetail description="COUNTY"/>
<outputemissionsbreakdownselection>
<modelyear selected="false"/>
<fueltype selected="true"/>
<emissionprocess selected="false"/>
<onroadoffroad selected="true"/>
<roadtype selected="false"/>
<sourceusetype selected="false"/>
<movesvehicletype selected="false"/>
<onroadscc selected="false"/>
<estimateuncertainty selected="false" numberOflterations="2" keepSampledData="false" keeplterations="false"/>
<sector selected="false"/>
<engtechid selected="false"/>
<hpclass selected="false"/>
<regclassid selected="false"/>
</outputemissionsbreakdownselection>
<outputdatabase servername="" databasename="0Output database name" description=""/>
<outputtimestep value="24-Hour Day"/>
<outputvmtdata value="true"/>
<outputsho value="false"/>
<outputsh value="false"/>
<outputshp value="false"/>
<outputshidling value="false"/>
<outputstarts value="false"/>
<outputpopulation value="false"/>
<scaleinputdatabase servername="localhost" databasename= “Input database name" description=""/>
<pmsize value="0"/>
<outputfactors>
<timefactors selected="true" units="Days"/>
<distancefactors selected="true" units="Miles"/>
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<massfactors selected="true" units="Grams" energyunits="Million BTU"/>

</outputfactors>
<savedata>
</savedata>
<donotexecute>
</donotexecute>

<generatordatabase shouldsave="false" servemame=""databasename=""description=""/>
<donotperformfinalaggregation selected="false"/>

<lookuptableflags scenarioid=
</runspec>

truncateoutput="true" truncateactivity="true" truncatebaserates="true"/>
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Link Sample Input Table

= Separate files provided for each time period

linkID countylD zonelD roadTypelD linkLength linkVolume linkAvgSpeed linkDescription linkAvgGrade
1 51510 51510 4 0.04 1200 25 N°'thb°;‘”d L 0
2 51510 51510 4 0.05 300 55 N°rthb°;”d Link -3.56

Link Source Type DistributionSample Input Table
= Separatefiles provided for eachtime period to disaggregate link volumes to the MOVES source type

definitions
linkID sourceTypelD sourceTypeHourFraction
1 11 0.014879
1 21 0.623485
1 31 0.269622
1 32 0.083692
1 41 0.000381
1 42 0.001143
1 43 0.001502
1 51 7.03E-05
1 52 0.003011
1 53 0.000236
1 54 0.000267
1 61 0.001023
1 62 0.000687
2 11 0.014879
2 21 0.623485
2 31 0.269622
2 32 0.083692
2 41 0.000381
2 42 0.001143
2 43 0.001502
2 51 7.03E-05
2 52 0.003011
2 53 0.000236
2 54 0.000267
2 61 0.001023
2 62 0.000687

®




Project-Level Air Quality Analysis Resource Document

Link Drive Schedule Sample InputTable
= <Optional> input
= Requires detailed traffic simulation/drive cycle data

linkID secondID speed grade ‘
1 1 0 0.05
1 2 5 0.05
1 3 11 0.05
1 4 16 0.05
1 5 21 0.05
1 6 25 0.05
1 7 30 0.05
1 8 34 0.05
1 9 39 0.05
1 10 45 0.05
2 1 0.76
2 2 0.76
2 3 8 0.76
2 4 12 0.76
2 5 15 0.76
2 6 19 0.76
2 7 22 0.76

Operating Mode Distribution Sample Input Table
= <Optional> input
= Requires detailed traffic simulation/drive cycle data

sourceTypelD hourDayID  linkID polProcessID opModelD opModeFraction
21 15 1 9102 101 0.05
21 15 1 9102 106 0.05
21 15 1 9102 107 0.8
21 15 1 9102 108 0.1
21 15 1 11002 101 0.05
21 15 1 11002 106 0.05
21 15 1 11002 107 0.8
21 15 1 11002 108 0.1
21 15 1 11016 101 0.05
21 15 1 11016 106 0.05
21 15 1 11016 107 0.8
21 15 1 11016 108 0.1
21 15 1 11102 101 0.05
21 15 1 11102 106 0.05
21 15 1 11102 107 0.8
21 15 1 11102 108 0.1
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Off-Network Link Sample Input Table
= <Optional> input
=  Only required if off-network sources produce significant idling or start emissions

sourceTypelD vehiclePopulation startFraction extendedldleFraction parkedVehicleFraction
11 0 0
21 421
31 216
32
41
42
43
51
52
53
54
61
62

Oo|lo|lo|o|o|o|o|o|o|o|o|o| o

o|lo|o|o|lo|o|o|o|o|o
Oo|lo|Oo|o|Oo|o|Oo|o|Oo|O|r |+

Source Type Age Distribution Sample Input Table
=  Typically based on local MOVES data used for regional conformity or SIPs

SourceTypelD YearID AgelD AgeFraction
11 2015 0 0.0280944
11 2015 1 0.0415917
11 2015 2 0.0941812
11 2015 3 0.0930814
11 2015 4 0.10128
11 2015 5 0.0994801
11 2015 6 0.070186
11 2015 7 0.0690862
11 2015 8 0.0959808
11 2015 9 0.054989
11 2015 10 0.0409918
11 2015 11 0.0362927
11 2015 12 0.0268946
11 2015 13 0.0280944
11 2015 14 0.0104979
11 2015 15 0.0163967
11 2015 16 0.00879824
11 2015 17 0.00759848
11 2015 18 0.00589882
11 2015 19 0.00589882
11 2015 20 0.00229954
11 2015 21 0.00529894
11 2015 22 0.00529894
11 2015 23 0.00409918
11 2015 24 0.00317106
11 2015 25 0.00245309
11 2015 26 0.00189767
11 2015 27 0.00146801

@
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11 2015 28 0.00113563
11 2015 29 0.000878506
11 2015 30 0.0366865
21 2015 0 0.0907091
21 2015 1 0.0866087
21 2015 2 0.0725072
21 2015 3 0.060506
21 2015 4 0.0683068
21 2015 5 0.0640064
21 2015 6 0.0610061
21 2015 7 0.060106
21 2015 8 0.0616062
21 2015 9 0.0561056
21 2015 10 0.0493049
21 2015 11 0.0493049
21 2015 12 0.0411041
21 2015 13 0.0350035
21 2015 14 0.030103
21 2015 15 0.0216022
21 2015 16 0.0223022
21 2015 17 0.0161016
21 2015 18 0.0123012

(Incomplete Data — Shown For Format Only)

Fuel Supply SampleInput Table (MOVES 2014 format)

=  Typically based on local MOVES data used for regional conformity or SIPs
elRegionID elyearlD 0 ouplD elFo ationlID e etShare
1270011000 2015 1 3302 1 0.5
1270011000 2015 1 25005 1 0.5
1270011000 2015 1 27001 1 0.5
1270011000 2015 2 3302 1 0.5
1270011000 2015 2 25005 1 0.5
1270011000 2015 2 27001 1 0.5
1270011000 2015 3 3302 1 0.5
1270011000 2015 3 25005 1 0.5
1270011000 2015 3 27001 1 0.5
1270011000 2015 4 25005 1 0.5
1270011000 2015 4 27002 1 0.5
1270011000 2015 5 3301 1 0.5
1270011000 2015 5 3303 0 0.5
1270011000 2015 5 25005 1 0.5
1270011000 2015 5 27002 1 0.5
1270011000 2015 6 3301 1 0.5
1270011000 2015 6 3303 0 0.5
1270011000 2015 6 25005 1 0.5
1270011000 2015 6 27002 1 0.5
1270011000 2015 7 3301 1 0.5
1270011000 2015 7 3303 0 0.5
1270011000 2015 7 25005 1 0.5
1270011000 2015 7 27002 1 0.5
1270011000 2015 8 3301 1 0.5
1270011000 2015 8 3303 0 0.5
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1270011000 2015 8 25005 1 0.5
1270011000 2015 8 27002 1 0.5
1270011000 2015 9 3301 1 0.5
1270011000 2015 9 3303 0 0.5
1270011000 2015 9 25005 1 0.5
1270011000 2015 9 27002 1 0.5
1270011000 2015 10 25005 1 0.5
1270011000 2015 10 27002 1 0.5
1270011000 2015 11 3302 1 0.5
1270011000 2015 11 25005 1 0.5
1270011000 2015 11 27001 1 0.5
1270011000 2015 12 3302 1 0.5
1270011000 2015 12 25005 1 0.5
1270011000 2015 12 27001 1 0.5

Meteorology Sample Input Table

Typically based on local MOVES data used for regional conformity or SIPs

monthID
1

zonelD
515100

HourlD
7

temperature
33.0

relHumidity

68.8




Project-Level Air Quality Analysis Resource Document

Fuel Formulation Sample Input Table (MOVES2010b/MOVES2014 format)

=  Typically based on local MOVES data used for regional conformity or SIPs

30 30 0 0 0
2015 | 322.
426 12 6.935 325 9.705 0.005 16.245 13.855 0.532 49.15 84.6 0 51 136
2015 322.
486 12 6.935 10 9.705 0.005 16.245 13.855 0.532 49.15 84.6 0 51 136
13.42 1864 | 313.
427 12 68 335 10.075 0 15.78 10.235 0.5235 56.55 86.55 0 49 273
13.42 1864 313.
487 12 68 10 10.075 0 15.78 10.235 0.5235 56.55 | 86.55 0 49 273
20011 20 11 0 0 0 0 0 0 0 0
I/M Programs Sample Input Table
= Typically based on local MOVES data used for regional conformity or SIPs
polPro ate 0 » arlD ogramiD D andardsID b de endMode plianceFacto
101 51 51510 2015 21 1 10 1968 1983 2 12 Y 97.713
101 51 51510 2015 31 1 10 1968 1983 2 12 Y 94.7816
101 51 51510 2015 32 1 10 1968 1983 2 12 Y 90.8731
102 51 51510 2015 21 1 10 1968 1983 2 12 Y 97.713
102 51 51510 2015 31 1 10 1968 1983 2 12 Y 94.7816
102 51 51510 2015 32 1 10 1968 1983 2 12 Y 90.8731
201 51 51510 2015 21 1 10 1968 1983 2 12 Y 97.713
201 51 51510 2015 31 1 10 1968 1983 2 12 Y 94,7816
201 51 51510 2015 32 1 10 1968 1983 2 12 Y 90.8731
202 51 51510 2015 21 1 10 1968 1983 2 12 Y 97.713
202 51 51510 2015 31 1 10 1968 1983 2 12 Y 94.7816
202 51 51510 2015 32 1 10 1968 1983 2 12 Y 90.8731
301 51 51510 2015 21 1 10 1968 1983 2 12 Y 97.713
301 51 51510 2015 31 1 10 1968 1983 2 12 Y 94.7816
301 51 51510 2015 32 1 10 1968 1983 2 12 Y 90.8731
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302 51 51510 2015 21 1 10 1968 1983 2 12 Y 97.713
302 51 51510 2015 31 1 10 1968 1983 2 12 Y 94.7816
302 51 51510 2015 32 1 10 1968 1983 2 12 Y 90.8731
101 51 51510 2015 21 1 11 1984 1995 2 26 Y 97.713
101 51 51510 2015 31 1 11 1984 1995 2 26 Y 94.7816
101 51 51510 2015 32 1 11 1984 1995 2 26 Y 90.8731
102 51 51510 2015 21 1 11 1984 1995 2 26 Y 97.713
102 51 51510 2015 31 1 11 1984 1995 2 26 Y 94.7816
102 51 51510 2015 32 1 11 1984 1995 2 26 Y 90.8731
201 51 51510 2015 21 1 11 1984 1995 2 26 Y 97.713
201 51 51510 2015 31 1 11 1984 1995 2 26 Y 94.7816
201 51 51510 2015 32 1 11 1984 1995 2 26 Y 90.8731
202 51 51510 2015 21 1 11 1984 1995 2 26 Y 97.713
202 51 51510 2015 31 1 11 1984 1995 2 26 Y 94.7816
202 51 51510 2015 32 1 11 1984 1995 2 26 Y 90.8731
301 51 51510 2015 21 1 11 1984 1995 2 26 Y 97.713
301 51 51510 2015 31 1 11 1984 1995 2 26 Y 94.7816
301 51 51510 2015 32 1 11 1984 1995 2 26 Y 90.8731
302 51 51510 2015 21 1 11 1984 1995 2 26 Y 97.713
302 51 51510 2015 31 1 11 1984 1995 2 26 Y 94.7816
302 51 51510 2015 32 1 11 1984 1995 2 26 Y 90.8731
101 51 51510 2015 21 1 12 1996 2011 2 51 Y 97.713
101 51 51510 2015 31 1 12 1996 2011 2 51 Y 94.7816
101 51 51510 2015 32 1 12 1996 2011 2 51 Y 90.8731
102 51 51510 2015 21 1 12 1996 2011 2 51 Y 97.713
102 51 51510 2015 31 1 12 1996 2011 2 51 Y 94.7816
(Incomplete Data — Shown For Format Only)
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APPENDIX J2: CAL3QHC INPUT DATA

Below is an input template for NOVA region. The template includes the default worst-case parameters
listed in AppendixG1. Inputs highlighted in yellow will need to be reviewed/updated per project data.

CAL3QHC Input Parameter File: NOVA Region (Urban Area)
‘NOVA Example’ 60175006 0.30481 1

[Title, averaging period, surface roughness, settling velocity,

deposition velocity, numbers of receptors, conversion factor (feet to
meters), output units (1=feet, 0=meters), Debugging Option (1=yes,

0=no)]

'RCP1' 207006.4317332.65.9
'RCP2' 207036.9317363.15.9
'RCP3' 207036.9317393.65.9
'RCP4' 207067.4317393.65.9
'RCP5' 207067.431742455.9
'RCP6' 207067.4317454.55.9

[Receptors]

‘NOVA Examplelinks’ 6 1 0 'c' [Run Title, number of links, number of met conditions, output type
(1=receptor link matrix, 0=summary), Pollutant]

1 [Link Type 1= Freeflow, 2= queue]

‘Northbound Thru APP' 'AG' 207085.5317520.2 207049.7 317450.912301.50 32 [Name, Type

1 (AG=At Grade, FL=Fill,

‘Northbound Thru DEP' 'AG' 207090.2317524.8 207143.5317588.712301.3032 BR=Bridge, DP

1 Depressed), X1,Y1,)2,Y2

'Southbound Thru APP''AG' 207114.5317590.2 207085.9 317550.412301.6 0 32 volume, emission

1 factor, source height,

‘Southbound Thru DEP' 'AG' 207084.7317547.7 207062.2 317511.912301.50 32) mixing zone width]

2

‘NorthboundThru Queue' 'AG' 207085.5317520.2207049.7 317450.9012 1
12068212303.5190013

2

'SouthboundThru Queue' 'AG' 207114.5317590.2207085.9 317550.4 012 1
12068212303.5190013

2

‘Northbound Left Queue’ ‘AG’ 207082.6317521.9 207060.9317483.10121

12068212303.519001.3 J

10410000°Y’'101 36 [Wind and basic met data]

*First Line*[Name, Type
(AG=At Grade, FL=Fill
BR=Bridge, DP =
Depressed), X1, Y1, X2,
Y2, Source height,
mixing zone width,
number of lanes],
*Second Line* [average
red time, cycle length,
average

clearance lost time,
volume, emission factor,
saturation flow rate,
signaltype, arrival rate]

8
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APPENDIX J3: CAL3QHCR INPUT DATA

Control File:

a. Sample file 1 — For jurisdictions using DCA airport met data as assigned in Appendix I1:

CAL3QHCR_DCA SampleQl.msg [Message file]
CheaterControlFile_DCA_SampleQl.inp [Input data file]

DCA _1991.met [Input meteorological data file, see Appendix I11]
CAL3QHCR_DCA SampleQl.etl

CAL3QHCR_DCA_SampleQl.et2

CAL3QHCR_DCA SampleQl.out

CAL3QHCR_DCA_SampleQ1.ilk

b. Sample file 2 — For jurisdictions using IAD airport met data as assigned in Appendix I1:

CAL3QHCR_IAD _SampleQl.msg [Message file]
CheaterControlFile_IAD_SampleQl.inp [Input data file]
IAD_1991.met [Input meteorological data file, see Appendix I1]
CAL3QHCR_IAD_SampleQl.etl

CAL3QHCR_IAD_SampleQl.et2

CAL3QHCR_IAD_SampleQ1l.out

CAL3QHCR_IAD_SampleQ1.ilk

CAL3QHCR Input Data File:

'2015 Test with 1991 Q1 Met',60,175,0,0,6,0.3048,0
1,1,1991,3,31,1991

93738,91,93734,91

1,0,'U'

'RCP 1',1591.2,633.2,5

'RCP 2',1472.1,1224.4,5

'RCP 3',936,2528.2,5 [Receptors]

'RCP 4',732,1426.5,5

'RCP 5',1328.7,554.5,5

'RCP 6',1683.7,43,5

2,'P,

1,1,1,1,1,1,1,

'1st Quarter - 1991',6

1,1,

'NB Freeway Segment 1','AG',1971.5,-289,1478.7,651.2,0,67.7
2,1,

'NB Freeway Segment 2','AG',1478.7,651.1,1349.7,965.6,0,67.7
3,1,

'NB Freeway Segment 3','AG',1349.7,965.6,652.6,2838.6,0,67.7 >
41 [Link Information]
'SB Freeway Segment 1','AG',613.8,2828.4,1304.5,957.7,0,67.7
51,
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'SB Freeway Segment 2','AG',1304.5,957.7,1499,496.4,0,67.7

6,1,

'SB Freeway Segment 3','AG',1499,496.4,1939.3,-309.1,0,67.7

1,0,

1,2775,0.044152
2,2519,0.044179
3,2519,0.044179
4,1960,0.044214
5,1960,0.044214
6,2337,0.028208
2,0,

1,2775,0.044152
2,2519,0.044179
3,2519,0.044179
4,1960,0.044214
5,1960,0.044214
6,2337,0.028208

[Hourly traffic volume and emission factors]

[Hourly traffic volume and emission factors - continued]

<File not complete>

CAL3QHCR Meteorology Input Data:

a. Sample file 1 — For jurisdictions using DCA airport met data as assigned in Appendix 11:

13743 91 93734
91111191.0000
91112218.0000
91113214.0000
91114 223.0000
91115 243.0000
91116 242.0000
91117 255.0000
9111 8283.0000
91119 237.0000

91

4.1155272.051209.2 155.0
5.1444 272.6 5 1205.2 155.0
5.6588 272.04 1201.3 1201.3
5.1444 272.05 1197.4 155.0
4.6300271.551193.4 155.0
3.0866 270.9 6 1189.5 155.0
2.0578 270.96 1185.6 155.0
1.5433 27095 74.4 2195
2.5722273.14 255.0 375.9

911110301.0000 1.0289274.33 435.6 532.3
911111 4.0000 1.0289275.92 616.2 688.7

911112 46.0000
911113 13.0000

2.0578 277.03 796.8 845.2
1.5433277.6 2 977.41001.6

911114 349.0000 4.1155278.731158.0 1158.0

911115 22.0000

3.0866 278.7 3 1158.0 1158.0

911116 354.0000 2.5722278.241158.0 1158.0
911117 1.0000 2.5722276.551155.6 1144.7

911118 27.0000
911119 64.0000

2.5722276.56 1128.6 993.9
1.0289275.97 1101.7 843.1

911120287.0000 1.0289 275.47 1074.7 692.3

911121 10.0000
911122 82.0000

1.5433 273.77 1047.7 541.4
1.5433 274.3 6 1020.7 390.6

911123220.0000 1.0289274.86 993.7 239.8
911124 220.0000 0.0000272.67 966.7 89.0
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91121156.0000 2.0578272.66 940.0 89.0
91122162.0000 0.0000272.67 913.0 89.0
91123162.0000 0.0000271.57 886.0 89.0
91124160.0000 0.0000270.47 859.0 89.0
91125156.0000 3.0866270.46 832.0 89.0
91126167.0000 3.6011270.45 805.0 89.0
91127159.0000 1.0289270.96 778.0 89.0
91128166.0000 3.086627095 37.7 121.0
91129170.0000 3.0866274.34 129.6 199.0
911210161.0000 3.0866276.53 221.5 277.0
911211165.0000 2.5722278.73 313.3 355.0
911212 151.0000 4.1155279.83 405.2 433.0
911213 259.0000 1.5433282.02 497.1 511.0
911214 307.0000 2.0578 282.6 3 589.0 589.0
911215 300.0000 1.0289 283.22 589.0 589.0
911216 334.0000 1.0289283.23 589.0 589.0
911217 178.0000 2.5722282.04 587.3 587.3
911218 141.0000 4.1155281.55 565.3 509.5
911219112.0000 3.0866 282.06 543.3 435.6
911220215.0000 1.5433278.27 521.3 361.7
911221324.0000 1.0289277.67 499.3 287.8
911222 5.0000 3.6011276.56 477.3 213.8
911223 7.0000 3.0866275.96 455.2 139.9
911224 358.0000 2.5722275.46 433.2 66.0
91131360.0000 0.0000274.87 411.4 66.0
91132356.0000 0.0000274.87 389.4 66.0
91133 4.0000 0.0000274.37 367.3 66.0
91134360.0000 0.0000274.37 3453 66.0
91135357.0000 3.0866273.76 323.3 66.0
91136 59.0000 3.0866273.76 301.2 66.0
91137 6.0000 2.0578273.75 279.2 66.0
91138 9.0000 2.057827434 8.0 69.8
91139 8.0000 0.0000275.93 27.5 79.0
911310354.0000 1.0289277.64 47.0 88.2
911311202.0000 3.0866279.83 66.5 97.4
911312 208.0000 5.6588 281.54 86.0 106.6
911313161.0000 5.6588 280.94 105.5 115.8
911314 152.0000 6.1733279.84 125.0 125.0
911315147.0000 5.6588279.84 125.0 125.0
911316 130.0000 5.6588 279.34 125.0 125.0
911317 159.0000 4.1155278.74 127.1 127.1
911318 131.0000 4.1155278.24 161.0 161.0
911319127.0000 4.1155278.24 194.8 194.8
911320 148.0000 5.1444278.24 228.7 228.7
911321157.0000 4.6300277.64 262.5 262.5
911322 159.0000 4.1155277.04 296.4 296.4
911323161.0000 5.6588 276.54 330.2 330.2
911324 157.0000 4.6300275.94 364.1 364.1

<File not complete>
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b. Sample file 2 — For jurisdictions using IAD airport met data as assigned in Appendix I1:

93738 91 93734
91111 241.0000
9111 2198.0000
91113 94.0000
91114173.0000
91115173.0000
91116172.0000
91117175.0000
9111 8303.0000
91119 297.0000
911110 51.0000
911111 14.0000

911119 164.0000
911120 307.0000
911121 340.0000
911122 342.0000
911123 340.0000
911124 340.0000
91121 336.0000
91122342.0000
9112 3342.0000
91124 340.0000
91125 156.0000
91126 157.0000
91127 159.0000
9112 8156.0000
91129160.0000
911210 171.0000
911211 185.0000
911212 181.0000
911213 189.0000
911214 167.0000
911215170.0000
911216 184.0000
911217 158.0000
911218 51.0000
911219 22.0000
911220 25.0000
911221 24.0000
911222 25.0000
911223 17.0000

91
1.5433 269.371209.1
2.5722 267.6 6 1205.2

155.0
155.0

2.0578 266.5 6 1201.2 155.0

2.0578 267.6 6 1197.3
0.0000 266.57 11934
0.0000 265.971189.4
0.0000 265.4 7 1185.5

155.0
155.0
155.0
155.0

1543326596 78.6 223.1

0.0000 269.3 5 258.5 378.9

1.5433 271.54 438.4 534.7

2.0578 274.3 3 618.3 690.6

911112 356.0000 4.6300274.83 798.2 846.4
911113 13.0000 3.6011275.44 978.11002.2
911114 29.0000 4.1155276.531158.01158.0
911115 2.0000 3.6011276.541158.01158.0
911116 4.0000 4.1155277.041158.01158.0
911117 51.0000 2.5722274.851154.71139.5
911118 17.0000 1.5433272.661127.7 989.4
2.0578 270.4 6 1100.8 839.4
1.5433 269.8 7 1073.9 689.3
1.5433 269.3 7 1046.9 539.2
0.0000 268.1 7 1020.0 389.1

0.0000 267.6 7 993.1
0.0000 267.0 7 966.1
0.0000 266.57 939.4
0.0000 266.57 9124
0.0000 265.97 885.5
0.0000 265.9 7 858.5
1.5433 26597 831.6
0.0000 265.97 804.6
0.0000 26597 777.7

239.1
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0

0.0000 26596 39.8 122.8
2.5722 269.35 131.4 200.5

2.0578272.6 4 222.9
2.0578 275.43 3144
2.0578 277.0 3 405.9
2.0578 279.3 3 497.5
2.0578 281.5 3 589.0
2.5722282.03 589.0
1.5433 282.6 3 589.0
1.5433 280.4 4 586.6

278.2
355.9
433.6
511.3
589.0
589.0
589.0
586.6

1.5433 276.55 564.6 507.3
1.5433 273.16 542.6 433.8
0.0000 272.6 7 520.6 360.2
0.0000 272.07 498.7 286.7
0.0000271.57 476.7 213.1
1.5433 271.57 454.7 139.6
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911224 18.0000 0.0000270.97 432.7 66.0
91131 20.0000 0.0000270.47 4109 66.0
91132 16.0000 0.0000269.37 388.9 66.0
91133 24.0000 0.0000269.87 366.9 66.0
91134350.0000 2.0578 269.36 3449 66.0
91135 7.0000 2.0578 269.86 322.9 66.0

91136 59.0000 2.0578 269.36 300.9 66.0
91137306.0000 1.5433270.97 279.0 66.0
9113 8199.0000 1.543327266 8.4 70.0

91139198.0000 0.0000273.75 27.9 79.1

911310 164.0000
911311152.0000
911312 168.0000
911313 181.0000
911314 182.0000
911315 157.0000
911316 190.0000
911317 179.0000
911318 171.0000
911319 187.0000
911320 168.0000
911321 147.0000
911322 159.0000
911323 161.0000
911324 147.0000
91141 146.0000
91142166.0000
91143178.0000
91144 209.0000
91145191.0000
91146132.0000
91147 186.0000
91148128.0000
91149196.0000

2.0578 27544
3.6011278.24
3.6011278.7 4
4.6300279.34
3.0866 278.2 4
4.1155278.24
3.6011277.64
3.0866 277.04
3.6011276.54
2.0578 27594
2.5722 27594
3.0866 275.9 4
1.5433275.4 4
3.0866 274.8 4
2.5722273.75
0.0000 272.6 6
1.5433 27156
2.5722 27095
4115527155
2.0578270.4 6
2.0578 269.8 6
1.5433269.87
2.0578 269.3 6
3.6011 27155

473 88.3

66.7 97.5

86.1 106.7
105.6 115.8
125.0 125.0
125.0 125.0
125.0 125.0
128.3 1283
162.1 162.1
195.9 195.9
229.7 229.7
263.5 263.5
297.3 297.3
331.1 3311
364.9 683.0
398.4 683.0
432.2 683.0
466.0 683.0
499.8 683.0
533.6 683.0
567.5 683.0
601.3 683.0
56.4 6934

186.7 717.5

911410 157.0000 4.1155272.64 316.9 741.6
911411157.0000 4.6300274.33 447.2 765.7
911412 133.0000 2.5722275.43 577.5 789.8

<File not complete>

&
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APPENDIX J4: AERMOD INPUT DATA

Input Runstream File:

a. Sample file 1 — For jurisdictions using DCA airport met data as assigned in Appendix 12:

[Control Pathway- Information about the run]
CO STARTING

COTITLEONE Example VAproject

CO MODELOPT CONC FLAT

CO POLLUTID PM2.5

CO AVERTIME ANNUAL

CO URBANOPT 140000

CO FLAGPOLE 1.8

CO RUNORNOT RUN

CO FINISHED

[Source Pathway- Information about each source type, location, and emission factors]
SO STARTING

SO ELEVUNIT METERS

** SRCDESCR NB Segment1

SO LOCATION 1 AREAPOLY 984924.86 491156.04 0
** SRCDESCR NB Segment 2

SO LOCATION 2 AREAPOLY 985035 491018.83 0
** SRCDESCR NBSegment 3

SO LOCATION 3 AREAPOLY 985406.45 490732.12 0
** SRCDESCR NBSegment4

SO LOCATION 4 AREAPOLY 985241.6 490863.57 0
** SRCDESCR SB Segment5

SO LOCATION 5 AREAPOLY 985269.97 490769.13 0
** SRCDESCR SB Segment6

SO LOCATION 6  AREAPOLY 985167.95 490776.63 0

SO SRCPARAM 1 1 1.7 20 1.6
SO SRCPARAM 2 1 13 9 1.2
SO SRCPARAM 3 1 17 4 16
SO SRCPARAM 4 1 17 4 16
SO SRCPARAM 5 1 14 20 13
SO SRCPARAM 6 1 14 19 13

SO AREAVERT 1 984924.86 491156.04 984915.75 491150.85 984780.92 491269.75 984777 491266.08
984685.43 491349.56 984660.48 491374.02 984617.61 491419.36 984590.67 491449.94 984566.36
491480.86 984526.57 491536.24 984507.86 491567.41 984464.05 491651.52 984473.19 491654.25
984483.56 491632.88 984497.35 491605.81 984512.15 491580.89 984543.39 491529.29 984598.91
491454.92 984634.46 491415.96 984669.24 491380.29

SO AREAVERT 2 985035 491018.83 985024.25 491011.11 984973.88 491069.61 984896.83 491149.66
984850.88 491194.97 984777.2 491265.81 984780.6 491269.02 984886.09 491168.56 984990.29 491062.52
SO AREAVERT 3 985406.45 490732.12 985400.71 490724.53 985241.6 490863.57 985257.74 490864.4
SO AREAVERT 4 985241.6 490863.57 984915.68 491150.86 984925 491155.99 985257.74 490864.4

&
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SO AREAVERT 5 985269.97 490769.13 985269.7 490773.67 985273.14 49077 3.46 985293.05 490771
985311.98 490767.15 985325.17 490763.3 985338.2 490758.55 985355 490751.08 985375.24 490739.83
985387.04 490731.36 985408.82 490714.8 985440.22 490688.35 985438.16 490685.63 985391.4 490724.05
985359.25 490744.65 985343.11 490751.91 985330 490757.16 985313.78 490762.48 985287.81 490767.73
985272.4 490769.17

SO AREAVERT 6 985167.95 490776.63 985168.6 490770.43 985162.8 490772.24 985150.16 490779.28
985141.72 490785.75 985133.69 490792.63 985125.56 490802.01 985111.9 490828.77 985106.17
490839.99 985098.55 490885 985102.26 490885.47 985110.1 490847.45 985113.21 490838.68 985120.67
490821.23 985125.63 490811.7 985134.11 490800.12 985146.38 490788.67 985157.13 490781.82
985163.27 490778.62

SO URBANSRC123456

SO EMISFACT 1 SEASHR 1.37163E-071.37163E-07 1.37163E-071.37163E-071.37163E-07 1.72108E-07 1.72108E-
07 1.72108E-07

SO EMISFACT 1 SEASHR 1.72108E-07 1.08798E-07 1.08798E-07 1.08798E-07 1.08798E-07 1.08798E-07 1.08798E-
07 2.6431E-07

SO EMISFACT 1 SEASHR 2.6431E-072.6431E-072.6431E-071.37163E-071.37163E-07 1.37163E-07 1.37163E-07
1.37163E-07

SO EMISFACT 1 SEASHR 8.40898E-08 8.40898E-08 8.40898E-08 8.40898E-08 8.40898E-08 1.02583E-07 1.02583E-
07 1.02583E-07

SO EMISFACT 1 SEASHR 1.02583E-077.04398E-08 7.04398E-08 7.04398E-08 7.04398E-08 7.04398E-08 7.04398E-
081.71192E-07

SO EMISFACT 1 SEASHR 1.71192E-071.71192E-07 1.71192E-07 8.40898E-08 8.40898E-08 8.40898E-08 8.40898E-
08 8.40898E-08

SO EMISFACT 1 SEASHR 7.43689E-08 7.43689E-08 7.43689E-08 7.43689E-08 7.43689E-08 8.92813E-08 8.92813E-
08 8.92813E-08

SO EMISFACT 1 SEASHR 8.92813E-086.90832E-08 6.90832E-08 6.90832E-08 6.90832E-08 6.90832E-08 6.90832E-
08 1.65657E-07

SO EMISFACT 1 SEASHR 1.65657E-07 1.65657E-07 1.65657E-07 7.43689E-08 7.43689E-08 7.43689E-08 7.4 36 89E-
087.43689E-08

SO EMISFACT 1 SEASHR 1.12851E-071.12851E-071.12851E-07 1.12851E-07 1.12851E-07 1.40236E-07 1.40236E-
07 1.40236E-07

SO EMISFACT 1 SEASHR 1.40236E-079.15772E-089.15772E-089.15772E-089.15772E-08 9.15772E-089.15772E-

<SO EMISFACT Section Not Complete>

SO SRCGROUP ALL
SO FINISHED

[Receptor Pathway- Information about receptor number and locations]
RE STARTING

RE ELEVUNIT METERS

RE INCLUDED Receptors_Sample.txt

RE FINISHED

[Meteorology Pathway- Information about names of met data files and data sources]
ME STARTING

ME SURFFILE DCA_2009.SFC

ME PROFFILE DCA_2009.PFL

ME SURFDATA 13743 2009
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ME UAIRDATA 13734 2009
ME PROFBASE 0
ME FINISHED

[Output Pathway- Information about outputs]
OUSTARTING

OUPOSTFILE ANNUAL ALL PLOT VA test.pst
OUFINISHED

b. Sample file 2 — For jurisdictions using IAD airport met data as assigned in Appendix 12:

[Control Pathway- Information about the run]
CO STARTING

COTITLEONE Example VAproject

CO MODELOPT CONC FLAT

CO POLLUTID PM2.5

CO AVERTIME ANNUAL

CO URBANOPT 140000

CO FLAGPOLE 1.8

CO RUNORNOT RUN

CO FINISHED

[Source Pathway- Information about each source type, location, and emission factors]
SO STARTING

SO ELEVUNIT METERS

** SRCDESCR NBSegment 1

SOLOCATION 1  AREAPOLY 984924.86 491156.04 0
** SRCDESCR NB Segment 2

SO LOCATION 2 AREAPOLY 985035 491018.83 0
** SRCDESCR NB Segment 3

SO LOCATION 3 AREAPOLY 985406.45 490732.12 0
** SRCDESCR NBSegment4

SO LOCATION 4 AREAPOLY 9852416 490863.57 0
** SRCDESCR SB Segment5

SO LOCATION 5 AREAPOLY 985269.97 490769.13 0
** SRCDESCR SB Segment6

SO LOCATION 6  AREAPOLY 985167.95 490776.63 0

SO SRCPARAM 1 1 1.7 20 1.6
SO SRCPARAM 2 1 13 9 1.2
SO SRCPARAM 3 1 17 4 16
SO SRCPARAM 4 1 17 4 16
SO SRCPARAM 5 1 14 20 13
SO SRCPARAM 6 1 14 19 13

SO AREAVERT 1 984924.86 491156.04 984915.75 491150.85 984780.92 491269.75 984777 491266.08
984685.43 491349.56 984660.48 491374.02 984617.61 491419.36 984590.67 491449.94 984566.36
491480.86 984526.57 491536.24 984507.86 491567.41 984464.05 491651.52 984473.19 491654.25
984483.56 491632.88 984497.35 491605.81 984512.15 491580.89 984543.39 491529.29 984598.91
491454.92 984634.46 491415.96 984669.24 491380.29
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SO AREAVERT 2 985035 491018.83 985024.25 491011.11 984973.88 491069.61 984896.83 491149.66
984850.88 491194.97 984777.2 491265.81 984780.6 491269.02 984886.09 491168.56 984990.29 491062.52
SO AREAVERT 3 985406.45 490732.12 985400.71 4907 24.53 985241.6 490863.57 985257.74 490864.4
SO AREAVERT 4 985241.6 490863.57 984915.68 491150.86 984925 491155.99 985257.74 490864.4

SO AREAVERT 5 985269.97 490769.13 985269.7 490773.67 985273.14 490773.46 985293.05 490771
985311.98 490767.15 985325.17 490763.3 985338.2 490758.55 985355 490751.08 985375.24 490739.83
985387.04 490731.36 985408.82 490714.8 985440.22 490688.35 985438.16 490685.63 985391.4 490724.05
985359.25 490744.65 985343.11 490751.91 985330 490757.16 985313.78 490762.48 985287.81 490767.73
985272.4 490769.17

SO AREAVERT 6 985167.95 490776.63 985168.6 490770.43 985162.8 490772.24 985150.16 490779.28
985141.72 490785.75 985133.69 490792.63 985125.56 490802.01 985111.9 490828.77 985106.17
490839.99 985098.55 490885 985102.26 490885.47 985110.1 490847.45 985113.21 490838.68 985120.67
490821.23 985125.63 490811.7 985134.11 490800.12 985146.38 490788.67 985157.13 490781.82
985163.27 490778.62

SO URBANSRC123456

SO EMISFACT 1 SEASHR 1.37163E-071.37163E-071.37163E-071.37163E-071.37163E-07 1.72108E-07 1.72108E-
071.72108E-07

SO EMISFACT 1 SEASHR 1.72108E-07 1.08798E-07 1.08798E-07 1.08798E-07 1.08798E-07 1.08798E-07 1.08798E-
07 2.6431E-07

SO EMISFACT 1 SEASHR 2.6431E-07 2.6431E-072.6431E-07 1.37163E-07 1.37163E-07 1.37163E-07 1.37163E-07
1.37163E-07

SO EMISFACT 1 SEASHR 8.40898E-08 8.40898E-08 8.40898E-08 8.40898E-08 8.40898E-08 1.02583E-07 1.02583E-
07 1.02583E-07

SO EMISFACT 1 SEASHR 1.02583E-07 7.04398E-08 7.04398E-08 7.04398E-08 7.04398E-08 7.04398E-08 7.043 98E-
081.71192E-07

SO EMISFACT 1 SEASHR 1.71192E-071.71192E-07 1.71192E-07 8.40898E-08 8.40898E-08 8.40898E-08 8.40898E-
08 8.40898E-08

SO EMISFACT 1 SEASHR 7.43689E-087.43689E-08 7.43689E-08 7.43689E-08 7.43689E-08 8.92813E-08 8.92813E-
08 8.92813E-08

SO EMISFACT 1 SEASHR 8.92813E-08 6.90832E-08 6.90832E-08 6.90832E-08 6.9083 2E-08 6.90832E-08 6.908 32E-
08 1.65657E-07

SO EMISFACT 1 SEASHR 1.65657E-07 1.65657E-07 1.65657E-07 7.43689E-08 7.43689E-08 7.43689E-08 7.43689E-
08 7.43689E-08

SO EMISFACT 1 SEASHR 1.12851E-071.12851E-07 1.12851E-071.12851E-07 1.12851E-07 1.40236E-07 1.40236E-
07 1.40236E-07

SO EMISFACT 1 SEASHR 1.40236E-079.15772E-089.15772E-089.15772E-089.15772E-08 9.15772E-089.15772E-

<SO EMISFACT Section Not Complete>

SO SRCGROUP ALL
SO FINISHED

[Receptor Pathway- Information about receptor number and locations]
RE STARTING

RE ELEVUNIT METERS

RE INCLUDED Receptors_Sample.txt

RE FINISHED

[Meteorology Pathway- Information about names of met data files and data sources]
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ME STARTING

ME SURFFILE 1AD_2009.SFC
ME PROFFILE 1AD_2009.PFL
ME SURFDATA 93738 2009
ME UAIRDATA 93734 2009
ME PROFBASE 0

ME FINISHED

[Output Pathway- Information about outputs]

OU STARTING

OUPOSTFILE ANNUAL ALL PLOT VA test.pst

OU FINISHED

AERMOD PFL File: [Upper air met data file]

a. Sample file 1 — For jurisdictions using DCA airport met data as assigned in Appendix 12:

(Vo]
[EE

1
2 10.01 315.0
3 10.01 306.0
4 1001 301.0
5 1001 305.0
6 1001 306.0
7 10.01 3130
8 10.01 308.0
9 10.01 319.0
110 10.01 315.0
111 10.01 331.0
112 10.01 330.0
10.01 326.0
114 10.01 318.0
115 10.01 82.0
116 10.01 65.0
117 10.01 221.0
118 10.01 197.0
119 10.01 184.0
120 10.01 177.0
121 10.01 170.0
122 10.01 169.0
123 10.01 173.0
124 10.01 181.0
121 1001 194.0
<File not complete>

1
1
1
1
1
1
1
1
1

O VOWLWWWWLWWLOLOWLWLWWOWOLOOLOWLWOLO OO OO
PRRPRPRPRRPRPRRPRRPRPRPRPRRPRPRPRERPRPRRPRPLRERRR
=
=
w

10.01 314.0 6.35

6.28
6.01
6.29
5.85
5.48
5.03
3.90
448
5.33
6.75
5.22
3.90
3.52
1.69
2.06
1.76
1.76
2.36
4.36
2.86
5.01
5.05
6.04
5.04

-4.40 99.00 99.00

-4.40
-4.40
-4.40
-4.40
-4.40
-4.40
-4.40
-3.30
-2.20
-1.10
-1.10
0.60
0.60
0.60
1.10
0.00
-0.60
-1.70
-1.70
-2.20
-1.70
-1.70
-1.70

99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00

99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00

-1.10 99.00 99.00

b. Sample file 2 — For jurisdictions using IAD airport met data as assigned in Appendix 12:

10.01 317.0 6.30

9111
9112 1001 3210
9113 1001 3110

7.42
9.00

-4.40 99.00 99.00
-5.00 99.00 99.00
-5.00 99.00 99.00
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PR R R R R
00N O U A

9
110
111
112
113
114
115
116
117
118
119
120
121
122
123
1124
121

(oo Vo I To I Vo B Vo I Vo T U T Vo I Uo I Vo I Vo R Vo S Vo M Uo BN Uo I Uo B Vo I (o M Vo M Uo B o)
P RPRRRPRPRPRRPRRPRPRPRPRPRRREPRPRREPRLRRR

AERMOD

1001 316.0 490 -5.60 99.00
1001 311.0 4.59 -5.00 99.00
10.01 300.0 5.22 -5.60 99.00
10.01 301.0 4.99 -5.60 99.00
10.01 301.0 4.07 -5.60 99.00
10.01 305.0 4.83 -4.40 99.00
10.01 308.0 6.29 -2.80 99.00
10.01 326.0 6.85 -2.20 99.00
10.01 323.0 5.17 -1.10 99.00
10.01 321.0 3.70 -0.60 99.00
10.01 310.0 3.52 0.00 99.00
10.01 309.0 191 0.60 99.00
10.01 302.0 1.38 0.60 99.00
10.01 127.0 1.08 -1.10 99.00
10.01 124.0 1.89 -2.20 99.00
10.01 143.0 239 -2.80 99.00
10.01 148.0 2.50 -3.90 99.00
10.01 1540 2.67 -3.30 99.00
10.01 163.0 3.13 -2.80 99.00
10.01 161.0 3.39 -2.20 99.00
10.01 171.0 4.68 -1.70 99.00

99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00

10.01 174.0 4.17 -1.10 99.00 99.00
<File not complete>

SFC File: [Surface air met data file]

a.Sample file 1 — For jurisdictions using DCA airport met data as assigned in Appendix I12:

38.847N 77.035W

m/s; CCVR_Sub TEMP_Sub

9111
0.00 41.

1 -52.2 0.436-9.000-9.000-999. 692.
1020. O0ADIJ-Al1

911 12 -49.4 0.432-9.000-9.000-999. 682.

0.00 41.

1021. 3 ADJ-Al

911 13 -49.1 0.410-9.000-9.000-999. 630.

0.00 41.

1022. 0ADIJ-Al

911 14 -51.7 0.432-9.000-9.000-999. 680.

0.00 41.

1023. 0ADIJ-Al

911 15 -47.6 0.397-9.000-9.000-999. 602.

0.00 43.

1024. 0ADJ-A1

911 16 -44.1 0.368-9.000-9.000-999. 536.

0.00 45.

1024. 0ADIJ-Al

911 17 -38.20.333-9.000-9.000-999. 462.

0.00 45.

1025. 3 ADJ-Al

911 18-27.1 0.236-9.000-9.000-999. 280.

0.00 47.

911 19 -1.3 0.326-9.000-9.000-999. 447.

0.00 4e6.

1026. 3 ADJ-Al

1027. 3 ADJ-Al

911 110 38.7 0.404 0.826 0.005 535. 616.

0.00 42.

1028. 3 ADJ-Al

UA_ID: 93734 SF_ID: 13743 OS_ID:

145.0 0.0420 0.74 1.00

149.0 0.0420 0.74 1.00

127.8 0.0420 0.74 1.00

141.9 0.0420 0.74 1.00

120.1 0.0420 0.74 1.00

102.9 0.0420 0.74 1.00

88.4 0.0420 0.74 1.00

44.5 0.0420 0.74 1.00

2470.6 0.0420 0.74 0.40

-156.4 0.0420 0.74 0.27

VERSION: 14134 THRESH_1MIN= 0.50

6.35 314.0 10.0 2688 2.0 O

6.28 315.0 10.0 2688 2.0 O

6.01 306.0 10.0 2688 2.0 O

6.29 301.0 10.0 2688 2.0 O

5.85305.0 10.0 2688 2.0 O

5.48 306.0 10.0 2688 2.0 O

5.03 313.0 10.0 268.8 2.0 O

3.90 308.0 10.0 268.8 2.0 O

448 319.0 10.0 2699 2.0 O

5.33 315.0 10.0 2709 2.0 O

57
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911 111 67.7 0.468 1.280 0.0181135. 767. -138.3 0.0250 0.74 0.22 6.75 331.0 10.0 272.0 2.0

0 0.00 39.1027. 5ADJ-Al

911 112 84.0 0.3751.381 0.0171150. 557. -57.3 0.0250 0.74 0.20 5.22 330.0 10.0 2720 2.0 O
0.00 37.1026. 5ADJ-Al

911 113 86.7 0.293 1.403 0.0171165. 385. -26.6 0.0250 0.74 0.20 3.90 326.0 10.0 2738 2.0 O
0.00 36. 1026. 5ADJ-Al

911 114 75.7 0.290 1.345 0.0161178. 376. -29.6 0.0420 0.74 0.21 3.52 318.0 10.0 2738 20 O
0.00 33.1026. 5ADJ-Al

911 115 23.7 0.103 0.916 0.0161182. 121. -4.3 0.0030 0.74 0.24 1.69 82.0 10.0 273.8 20 O
0.00 33.1025. 9ADJ-Al

911 116 16.7 0.118 0.815 0.0161185. 98. -9.1 0.0030 0.74 0.33 2.06 65.0 10.02742 20 O

0.00 31.1025. 5ADJ-Al

911 117 -3.3 0.057-9.000-9.000-999. 34. 5.3 0.0220 0.74 0.58 1.76 221.0 10.0 273.1 20 O

0.00 33. 1025. 5ADJ-SFC

911 118 -3.7 0.057-9.000-9.000-999. 33. 4.7 0.0220 0.74 1.00 1.76 197.0 10.0 2725 2.0 O

0.00 34.1025. 3 ADJ-SFC

911 119 -4.4 0.058-9.000-9.000-999. 34. 4.1 0.0030 0.74 1.00 2.36 184.0 10.0 2714 20 O

0.00 50. 1024. 3 ADJ-SFC

911 120 -19.8 0.167-9.000-9.000-999. 163. 21.4 0.0030 0.74 1.00 4.36177.0 10.02714 20 O
0.00 46. 1024. OADIJ-SFC

911 121 -6.2 0.070-9.000-9.000-999. 50. 5.2 0.0030 0.74 1.00 2.86 170.0 10.0 2709 2.0 O

0.00 50. 1023. 5ADJ-SFC

911 122 -23.8 0.211-9.000-9.000-999. 232. 35.7 0.0030 0.74 1.00 5.01 169.0 10.02714 20 O
0.00 48.1022. 3ADJ-Al

911 123 -16.1 0.228-9.000-9.000-999. 261. 67.1 0.0030 0.74 1.00 5.05173.0 10.02714 2.0 O
0.00 53.1021. 9ADJ-Al

911 124 -19.8 0.281-9.000-9.000-999. 357. 101.8 0.0030 0.74 1.00 6.04 181.0 10.0 2714 2.0

0 0.00 53.1020. 9ADJ-Al

912 21-18.4 0.312-9.000-9.000-999. 419. 150.3 0.0220 0.74 1.00 5.04 194.0 10.02720 20 O
0.00 42.1020. 10ADJ-A1

<File not complete>

b.Sample file 2 — For jurisdictions using IAD airport met data as assigned in Appendix 12:

38.934N 77.447W UA_ID: 93734 SF_ID: 93738 OS_ID: VERSION: 14134 THRESH_1MIN= 0.50
m/s; CCVR_Sub TEMP_Sub

911 11 -39.80.384-9.000-9.000-999. 572. 128.5 0.0210 0.93 1.00 6.30317.0 10.0 2688 2.0 O
0.00 45.1011. 5ADJ-Al

911 12 -47.9 0.461-9.000-9.000-999. 751. 184.4 0.0210 0.93 1.00 7.42 321.0 10.02681 2.0 O
0.00 49. 1011. 5ADJ-Al1

911 13 -64.0 0.566-9.000-9.000-999.1020. 255.4 0.0210 0.93 1.00 9.00 311.0 10.0 268.1 2.0

0 0.00 47.1012. 3ADJ-Al

911 14 -32.00.281-9.000-9.000-999. 449. 62.8 0.0210 0.93 1.00 4.90 316.0 10.0 2675 20 O
0.00 52.1013. 3 ADJ-Al

911 15 -29.3 0.258-9.000-9.000-999. 317. 53.0 0.0210 0.93 1.00 4.59 311.0 10.0 268.1 2.0 O
0.00 49.1014. 3 ADJ-Al

911 16 -34.8 0.305-9.000-9.000-999. 404. 73.8 0.0210 0.93 1.00 5.22 300.0 10.0 267.5 2.0 O
0.00 54.1015. 3 ADJ-Al

&
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911 17 -34.2 0.286-9.000-9.000-999. 368. 62.1 0.0210 0.93 1.00 4.99 301.0 10.0 2675 2.0 O
0.00 52. 1016. O0ADIJ-Al1
911 18 -25.6 0.214-9.000-9.000-999. 239. 34.7 0.0210 0.93 1.00 4.07 301.0 10.0 2675 20 O
0.00 52.1016. O0ADJ-Al
911 19 -43 0.309-9.000-9.000-999. 413. 627.3 0.0210 0.93 0.41 4.83 305.0 10.0 268.8 2.0 O

0.00 47.1017.

3 ADJ-Al

911 110 41.3 0.421 0.861 0.005 560. 655.

0.00 42. 1018

3 ADJ-Al

-163.8 0.0210 0.93 0.28

911 111 35.0 0.454 0.944 0.013 873. 735. -243.4 0.0210 0.93 0.23

0.00 40. 1018.

911 112 446 0.353 1.118 0.0181138. 510.

0.00 37.1017.
911 113 66.6
0.00 36. 1016.
911 114 40.2
0.00 34. 1015.
911 115 26.6
0.00 31. 1015.
911 116 19.1
0.00 31. 1015.
911 117 -1.2
0.00 37. 1015.
911 118 -4.2
0.00 42.1014.
911 119 -6.7
0.00 44. 1014.
911 120 -7.3
0.00 50. 1013.
911 121 -89
0.00 50. 1013.

911 122 -14.4 0.139-9.000-9.000-999.

0.00 46. 1012.

911 123 -13.3 0.191-9.000-9.000-999.

0.00 46. 1010.

911 124 -17.1 0.292-9.000-9.000 -999.

9 ADJ-Al

9 ADJ-Al

0.269 1.283 0.017 1150.

8 ADJ-Al

0.251 1.087 0.017 1157.

9 ADJ-Al

0.149 0.949 0.017 1162.

9 ADJ-Al

0.113 0.850 0.017 1165.

5ADJ-Al
0.036-9.000-9.000-999.
5ADJ-Al
0.063-9.000-9.000-999.
5 ADJ-Al
0.079-9.000-9.000-999.
5ADJ-Al
0.083-9.000-9.000-999.
5ADJ-Al
0.088-9.000-9.000-999.
0 ADJ-Al

5ADJ-Al

9 ADJ-Al

0 0.00 41.1009. 10ADJ-A1
912 21-14.9 0.255-9.000-9.000-999. 310.
0.00 37.1009. 10ADJ-A1
<File not complete>

AERMOD Receptors File:

RE STARTING
RE ELEVUNIT
RE DISCCART

RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART

984382
984395
984395
984395
984395

METERS
491648

491616
491629
491642
491655

339.

303.

143.

92.

21.

38.

53.

57.

63.

125.

200.

378.

-89.4 0.0210 0.93 0.21

-26.6 0.0210 0.93 0.21

-35.7 0.0210 0.93 0.22

-11.3 0.0210 0.93 0.25

-6.9 0.0210 0.93 0.34 1.38 302.0 10.0 273.8 20 O

3.3 0.0240 0.93 0.58 1.08 127.0 10.0 272.0 2.0 O

5.3 0.0240 0.93 1.00 1.89 124.0 10.0 2709 2.0 O

6.7 0.0240 0.93 1.00 2.39 143.0 10.0 2704 2.0 O

7.0 0.0240 0.93 1.00 2.50 148.0 10.0 269.2 2.0 O

7.0 0.0240 0.93 1.00 2.67 154.0 10.0 2699 2.0 O

6.29 308.0 10.0 2704 2.0 O

6.85 326.0 10.0 270.9

5.17 323.0 10.0 272.0

3.70 321.0 10.0 272.5

3.52 310.0 10.0 273.1

1.91 309.0 10.0 273.8

2.0

2.0

2.0

2.0

2.0

0

17.0 0.0240 0.93 1.00 3.13 163.0 10.0 2704 2.0 O

47.0 0.0240 0.93 1.00 3.39161.0 10.02709 2.0 O

130.8 0.0240 0.93 1.00 4.68 171.0 10.0 271.4 2.0

100.4 0.0240 0.93 1.00 4.17 174.0 10.0 2720 20 O




Project-Level Air Quality Analysis Resource Document

RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART

984395
984395
984395
984408
984408
984408
984408
984408
984408
984408
984408
984408
984408
984421
984421

<File not complete>

491668
491681
491694
491583
491596
491609
491622
491635
491648
491661
491674
491687
491700
491564
491577
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APPENDIXK: EXAMPLE MITIGATION MEASURES

K1: CO Mitigation Measures

K2: PM, s Mitigation Measures
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APPENDIX K1: EXAMPLE CO MITIGATION MEASURES
(Related to Transportation Improvements)

Signal coordination and timing

Improved intersection channelization

Inclusion of intersection turning lanes

Expansion of roadway by adding through lanes if traffic volume increases do not offset
impacts due to improved speeds

Other site design measures that reduce the impacts of proximate CO through improved
dispersion

Traffic circulation changes that would re-route traffic around locations of high
concentrations

Travel demand management strategies

Bike and pedestrian improvements

Improved or additional transit service
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APPENDIX K2: EXAMPLE PM, s MITIGATION MEASURES

(Related to Transportation Improvements)

Per Section 10 of EPA’s Transportation Conformity Guidance for Quantitative Hot-Spot
Analyses in PM2.5 and PM10 Nonattainment and Maintenance Areas (EPA-420-B-15-084)

Retrofitting, replacing vehicles/engines, and using cleaner fuels

= The installation of retrofit devices on older, higher emitting vehicles is one way to reduce
emissions. Retrofit devices such as Diesel Particulate Filters (DPFs) or Diesel Oxidation
Catalysts (DOCs) can be installed on diesel truck or bus fleets, and off-road construction
equipment when applicable to lower emissions cost effectively.

= Replacing older engines with newer, cleaner engines, including engines powered by
compressed natural gas (CNG), liquefied natural gas (LNG), biodiesel, or electricity is
another way toreduce emissions from existing diesel truck or bus fleets. Many engines can
also benefit from being rebuilt, repaired, upgraded toa more recent standard, and properly
maintained. The emission reduction calculations should take into account whether retired
vehicles or engines are permanently scrapped.

= Theacceleratedretirement or replacement of older heavy-duty diesel vehicles with cleaner
vehicles is another wayto reduce emissions. A replacement program could apply to buses,
trucks, or construction equipment.164 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.

- For additional information about quantifying the benefits of retrofitting and
replacing diesel vehicles and engines for conformity determinations, see EPA’s
website for the most recent guidance on this topic:
WWwWw.epa.gov/otag/stateresources/transconf/policy.htm.

— Also see 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:
http://www.epa.gov/cleandiesel

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 bus
idling at a terminal).

- Alist of EPA-verified anti-idle technologies for trucks can be found at:
http://epa.gov/smartway/forpartners/technology.htm

Transportation project designrevisions
=  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



http://www.epa.gov/otaq/stateresources/transconf/policy.htm
http://www.epa.gov/cleandiesel
http://epa.gov/smartway/forpartners/technology.htm

Project-Level Air Quality Analysis Resource Document

can also take steps to improve gate operations to reduce vehicle idling inside and outside
the facility. Fewer diesel vehicles congregating could reduce localized PM2.5 or PM10
emissions for transit and other terminal projects.

- Alist of strategiesto reduce emissions from trucks operating at marine and rail
terminals are available at:
http://www3.epa.gov/smartway/forpartners/technology.htm

= |t may be possible in some casesto 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 changes in 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 analysis.

=  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 electric trains instead of transporting it by truck).

Fugitive dust control programs

Fugitive dust control programs will primarily be applicable in PM10 hot-spot analyses, since all

PM10 nonattainment and maintenance areas must include these emissions in such analyses.

However, there may be PM2.5 nonattainment and maintenance areas that also could take

advantage of these measures if re-entrained road dust or construction dust is required for a

PM2.5 hot-spot analysis. See Section 2.5 for further background.

=  Aproject sponsor could commit to cover any open trucks used in construction of the project
if construction emissions are included 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. There is a variety 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 programsfor
air quality purposes.

= 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.

= |t mayalso be possible toreduce the use of sand in snow andice control programs, toapply
additional chemical treatments, or to use harder material (that is less likely to grind into
finer particles).

Addressing other source emissions
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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:
http://www.epa.gov/cleandiesel/clean-school-bus.

¢ Reducing emissions from ships, cargohandling 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: http://www.epa.gov/ports-initiative
= Adopting locomotive anti-idling policies or other measures. For additional information, see
the following EPA resources:
“Guidance for Quantifying and Using Long Duration Switch Yard Locomotive Idling
Emission Reductions in State Implementation Plans,” EPA420-B-04-09-037
(October 2009) available at:
www.epa.gov/otag/diesel/documents/420b09037. pdf
- EPA-verified anti-idle technologies for locomotives can be found at:
http://www3.epa.gov/smartway/forpartners/technology.htm
= Remanufacturing existing locomotives to meet more stringent standards at a rate faster
than the historical average, or using only Tier 3 and/or Tier 4 locomotives at a proposed
terminal (once such locomotives become available).
= 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 a stationary
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, as well as any necessary commitments to such measures from operators.

Other Mitigation Strategies

Additional mitigation measures include delaying the project build year, restrictions to heavy-duty
diesel traffic, restricting speed limits to an emission-optimized level, dedicated trucklanes, and
creating a buffer zone betweenthe roadway and nearby receptors. For additional information see
Chapter 4 of the published CalTrans guide: Bai S., Craig K., Graham A., Reid ., Eisinger D., Farstad E.,
Erdakos G., Du Y., and Baringer L. (2015) “Quantitative Particulate Matter Hot-Spot Analysis Best
Practices Guidebook”, prepared for the California Department of Transportation, Sacramento, CA,
CTAQ-RT-15-317.02.3, Version 1.1, November 30.
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APPENDIXL: VDOTPM, s PROJECT ASSESSMENT CRITERIA
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PM: s Project Assessment Criteria by Project Type3?

> All Projects

Any project of a type identified in EPA guidance as one that would not be of air quality concern would

be cleared.

> New Highway Construction*

Is the opening year diesel annual average daily truck traffic (AADTT) ** less than or equal to 10,000***?

Yes No

Clearly Not A Project of Air Quality Concern Additional Review Required

* Any associated interchanges will be assessed based on mainline highway diesel AADTT.

** As defined by FHWA’s Class 4-13 vehicle types per FHWA’s Traffic Monitoring Guide, Appendix C
(https://www.fhwa.dot.gov/policyinformation/tmguide/). Diesel trucks are a subset ofthe total truck numbers. In the
absence of diesel percentages, total truck volumes may be used since these are most likely the values provided by traffic
studies and serve as a more conservative estimate of potential PM emissions.

***This valueis based on the example presented in EPA guidance first in 2006 and carried forward in the most recent (2013)
update, namely33: “Aproject on a new highway or expressway that serves a significant volume of diesel truck traffic, such as
facilities with greater than 125,000 annual average daily traffic (AADT) and 8% or more of such AADT is diesel truck traffic. ”

32 See 40 CFR93.123for procedures for determining localized CO, PM10, and PM2.5 concentrations (hot-spot
analysis) http://www.gpo.gov/fdsys/pkg/CFR-2013-title40-vol21/xml/CFR-2013-ti tle40-vol2 1-sec93-123 .xml.

33 See Appendix B of: EPA, Transportation Conformity Guidance for Quantitative Hot-Spot Analyses in PM2.5 and

PM10 Nonattainment and Maintenance Areas, EPA-420-B-13-053, November 2013

@
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» Highway Capacity Expansion*®

criteria listed above for New Highway Construction?

Is theincreaseindiesel AADTT (if any) for the opening year build scenarioless thanor equal to 20% of the

Yes

No

Clearly Not A Project of Air Quality Concern

Is the opening yeardiesel AADTT ator below the
criterialisted above for New Highway Construction?

Yes No

Clearly Not aProject | Additional Review
of Air Quality Concern | Required

* Any associated interchanges will be assessed based on mainline highway diesel AADTT.

> Intersections

degradeintersectionLOSto D, E or F?

Is the project expected to either improve the Level-of-Service (LOS) for intersections operatingatD, Eor F
with significant diesel AADTT or, if thereis a significantincreaseindiesel AADTT related to the project, not

Yes

No

Clearly Not A Project of Air Quality Concern

Is the opening yeardiesel AADTT ator below the
criteria listed above for New Highway Construction
or,is theincreasein diesel AADTT (if any) less than
or equal to the criteria specified above for Highway
Capacity Expansion?

Yes No

Clearly Not aProject | Additional Review

of Air Quality Concern | Required
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> New Intermodal or Transit Facility for Rail, Bus, or Truck

Is the facility not considered to be a “regionallysignificant project” under 40 CFR93.101*?

Yes

No

Clearly Not A Project of Air Quality Concern

Additional Review Required

*This criterion is based on the example of projects of air quality concern presented in EPA guidance 34: “A major new bus or

intermodal terminal that is considered to be a “regionally significant project” under 40 CFR 93.101.”

> Expanded Intermodal or Transit Facility for Rail, Bus, or Truck

Will the expandedfacility have less than a 50% increasein dailydiesel bus/truck arrivals or, for small
facilities, a total of less thanor equal to 15 diesel buses/trucks in the peak hour of that facility *?

Yes

No

Clearly Not A Project of Air Quality Concern

Does the expanded facility otherwise meet the
criteriaspecified for New Intermodal or Transit
Facilities as s pecified above?

Yes No

Clearly Not a Project of Additional Review
Air Quality Concern Required

*These values are based on the examples presented in EPA guidance3’:
e Ofairquality concern: “An existing bus or intermodal terminal that has a large vehicle fleet where the number of diesel
buses increases by 50% or more, as measured by bus arrivals”

e Notofairquality concern: “A50% increase in daily arrivals at a smallterminal (e.g., a facility with 10 buses in the peak

hour).”

3 Ibid.
% Ibid.
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