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OVERVIEW

This document provides the on-road (highway) mobile source emissions inventory for the Charleston,
West Virginia PM, s non-attainment area consisting of Kanawha and Putnam counties. The inventory was
developed using EPA’s Motor Vehicle Emission Simulator (MOVES) model. The document includes a
summary of the methodology and data assumptions used for the analysis. As shown in Exhibit 1,
appendices have been provided with additional detail regarding the MOVES input parameters, vehicle
miles of travel (VMT) and emission results for the nonattainment area.

Exhibit 1: Summary of Appendices

Appendix Title Description

Summary Provides annual emissions for PM, 5, NOx, SO,
A Emission Tables by MOVES process ID, Road Type and Source

Type for 2005, 2008, 2018, 2025 and 2040

B Data Checklist Provides _air quality data check_list used for

interagency consultation
C MOVES Sample Provides example MOVES data importer (XML)
Run Specification and run specification (MRS) files.

Background:

Kanawha and Putnam counties are designated nonattainment for both the 1997 PM,s (annual) and the
2006 PM,s (24-hour) National Ambient Air Quality Standards (NAAQS). Based on recent monitor
readings showing compliance with both standards, a redesignation request and ten-year maintenance SIP
is being prepared for the area. This highway inventory supports the SIP by providing estimated highway
emissions for the 2005, 2008, 2018 and 2025 analysis years. One or more of the analysis years in the
projected inventory may be designated as motor vehicle emission budgets (MVEBS) in support of future
regional transportation conformity analyses. The transportation plans and programs for the region must
be in conformance with all the provisions in the SIP and demonstrate that forecasted regional vehicle
emissions do not exceed the established MVEBs.

The inventory is based on latest planning assumptions including the use of regional planning tools
maintained by the Regional Intergovernmental Council (RIC), which is the responsible Metropolitan
Planning Organization (MPO) for the area. An interagency consultation conference call including EPA,
FHWA, RIC and WVDOT was conducted on April 25, 2012 to review all input planning assumptions,
methodologies and analysis years.

The highway emissions inventory has been estimated using MOVES, EPA’s current state-of-the-art tool
for estimating emissions from highway vehicles. Compared to previous tools, MOVES incorporates the
latest emissions data, more sophisticated calculation algorithms, increased user flexibility, new software
design, and additional capabilities. EPA announced the release of MOVES2010 in March 2010 (75
Federal Register 9411), and released a minor revision as MOVES2010a in September 2010. In April
2012, EPA released MOVES2010b to allow users to benefit from several improvements to general model
performance. MOVES2010b does not affect the criteria pollutant emissions results of MOVES2010a and
therefore is not a new model. Based on the timing of the analysis, this highway emissions inventory
utilizes the MOVES2010a model.

Highway Emissions:

Exhibit 2 summarizes the annual highway emissions inventory for the Charleston PM,s nonattainment
area. The inventory includes direct PM,s (from tailpipe, brake wear and tire wear) oxides of nitrogen
(NOx) and sulfur dioxide (SO;). The emission estimates have been developed using the MOVES2010a
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emission model and latest planning assumptions. In addition to the required analysis years, test runs were
also conducted for the current RIC Long Range Transportation Plan (LRTP) 2040 horizon year.
Available data on projects and land use were used to prepare this forecast. The 2040 analysis year has
been included to illustrate the potential trends in PM,s emissions due to the limited impacts of vehicle
turnover and technology in that timeframe. These emission trends are considered in the development of
final MVEBs and safety margins.

Exhibit 2: Summary of Highway Emissions Inventory

PM, 5 Direct Emissions

PM, s Emissions
Area (Short Tons/Year)
2005 2008 2018 2025 2040
Kanawha County 282.2 213.6 88.0 64.4 64.8
Putnam County 68.6 54.4 23.9 17.8 18.0
Charleston
Area Total* 350.8 268.0 111.8 82.2 82.9
NOx Emissions
NOx Emissions
Area (Short Tons/Year)
2005 2008 2018 2025 2040
Kanawha County 8,749.8 6,727.5 2,600.4 1,789.1 1,681.6
Putnam County 2,025.7 1,608.2 657.4 472.6 4515
ehakieston 10,7755 | 83357 | 32577 | 2,261.6 | 21331
Area Total*
SO, Emissions
SO, Emissions
Area (Short Tons/Year)
2005 2008 2018 2025 2040
Kanawha County 172.7 47.0 19.8 19.3 22.4
Putnam County 41.3 11.6 5.0 5.0 5.9
Charleston
Area Total* 214.0 58.6 24.8 24.3 28.2

* All values rounded to one decimal place;
Area totals may not equal sum of subtotals due to rounding issues

Analysis Methodology:

The analysis methodology and data inputs were developed through interagency consultation and using
available EPA guidance documents including:

e Policy Guidance on the Use of MOVES2010 and Subsequent Minor Revisions for SIP
Development, Transportation Conformity, and Other Purposes, US EPA Office of Air
and Radiation, EPA-420-B-12-010, April 2012.

e Using MOVES to prepare Emission Inventories in State Implementation Plans and
Transportation Conformity: Technical Guidance for MOVES2010, 2010a and 2010b. US
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EPA Office of Air and Radiation, and Office of Transportation and Air Quality, EPA-
420-B-12-028, April 2012.

e Motor Vehicle Emission Simulator, User Guide for MOVES2010a, EPA-420-B-10-036,
August 2010.

The methodologies used to produce the emission data conform to the recommendations provided in
EPA’s technical guidance. A mix of local and national default (internal to MOVES2010a) data has been
used for this submission. As illustrated in Exhibit 3, local data has been used for the primary data items
that have a significant impact on emissions including vehicle miles of travel, vehicle population,
congested speeds, vehicle type mix and environmental and fuel assumptions. Local data inputs to the
analysis process reflect the latest available planning assumptions using information obtained from the
WVDOT, DEP, RIC and other local/national sources.

Exhibit 3: Local Data Inputs Used for Emissions Inventory

VMT
(RIC Model /
Landuse)
Control
: Speeds
Str(elgcsg)les (Calculated)
Local Data
Environmental ASS um pt ions Vehicle Mixes
and Fuel Data VDO
(DEP) Counts)
Vehicle
" Seasonal / Population and
ourly Factors Age (DEP &

The analysis methodology used for this inventory is consistent with that planned for future RIC
transportation conformity analyses including the upcoming LRTP. This includes the use of the regional
travel demand model outputs and custom post-processing software (PPSUITE) to calculate hourly speeds
and prepare key traffic input files to the MOVES2010a emission model.

PPSUITE consists of a set of programs that perform the following functions:

¢ Analyzes highway operating conditions.
e Calculates highway speeds.
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e Compiles vehicle miles of travel (VMT) and vehicle type mix data.
e Prepares MOVES runs and processes MOVES outputs.

PPSUITE is a widely used and accepted tool for estimating speeds and processing emissions rates. It is
has been used for past SIP highway inventories in Maryland, Pennsylvania, and New Jersey. The
software is based upon accepted transportation engineering methodologies. For example, PPSUITE
utilizes speed and delay estimation procedures based on planning methods provided in the Highway
Capacity Manual, a report prepared by the Transportation Research Board (TRB) summarizing current
knowledge and analysis techniques for capacity and level-of-service analyses of the transportation
system.

The PPSUITE process is integral to producing traffic-related input files to the MOVES emission model.
Exhibit 4 summarizes the key functions of PPSUITE within the emission calculation process. Other
MOVES input files are prepared external to the PPSUITE software. These include vehicle population,
vehicle age, environmental, and fuel input files.

Exhibit 4: Emission Calculation Process

Adjust ) Calculate Link
Apply VMT Volumes Disaggregate Mid-block Apply Post Prepare
Volumes [0 24 Adjustments for Peak 1o Speed and Speed VMT MOVES
Hours Spreading Vehicle Types Agplioach Adjustments CDM Files
elays

VIC f Roadway
R&i;;ar“:je' thresholds for Vehicle attributes ML Dy
Model spreading Mapping File (Lanes, FC, Speed Bin
L AT, other)

> Annual VMT

Expand

% Pattern

Distributions Lookup Table

Road Type
K Fractions

Source Type
N Population

Per VMT
<Optional>

MOVES Related Output

Hourly
> Fractions

Ramp
> Fractions

The following sections provide additional detail on the input planning assumptions and analysis
methodology including a description of data sources, the role of MOVES default parameters and
additional details on the role of PPSUITE in developing the traffic input data files to MOVES.
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DESCRIPTION OF INPUT DATA

A large number of inputs to MOVES are needed to fully account for the numerous vehicle and
environmental parameters that affect emissions. These include traffic flow characteristics, vehicle
descriptions, fuel parameters, inspection/maintenance program parameters, and environmental variables
as shown in Exhibit 5.

Exhibit 5: Examples of Key MOVES Input Data

Traffic Vehicle Fuel Inspection Environmental
Data Descriptions Parameters Maintenance Variables
Vehicle Type Start Year Hourly
VMT Mix RVP Frequency Temperatures
Vehicle Vehicle Age Test Standards
Population Distribution Sulfur Levels Source Types Humidity
VMT Average Ethanol Stringency
Fractions Speeds Volume Waiver Rate
Compliance
R_oaq Ty_pe Hourly Refueling
Distribution Distributions Controls
Ramp
Fractions

Emission Rates

MOVES includes a default national database of meteorology, vehicle fleet, vehicle activity, fuel, and
emission control program data for every county; but EPA cannot certify that the default data is the most
current or best available information for any specific area. As a result, local data is recommended for use
in SIP analyses, where available.

A mix of local and default data is used for this inventory. Local data sources are used for all inputs that
have a significant impact on calculated emission rates. These data items are discussed in the following
sections.

Charleston, WV 1997 & 2006 PM2.5 Redesignation Request & Maintenance Plan Page C-9
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Roadway Data:

The roadway data input to emissions calculations for this inventory is based on information from the RIC
regional travel demand model. The travel model, as illustrated in Exhibit 6, estimates roadway volumes
based on input demographic forecasts and expected changes to the transportation roadway network.

Exhibit 6: RIC Regional Travel Demand Model

The RIC travel demand model follows the basic “four-step” travel demand forecasting process and
utilizes the TransCAD software platform. Given the small portion of daily travel carried by the bus
system in the Charleston region, a separate mode choice or transit model is not included. Auto-occupancy
factors are used to convert person trips into vehicle trips.

The model is driven by socio-economic and transportation network data. These data include items such as
zonal population, households, income, school enrollment, and employment by type for over 400 zones
defined in the region. Transportation network data includes facility type, length, and speed limit for each
of the highway links defined in the region. The highway network database contains attributes for each
individual line in the line layer and includes all attributes needed to perform a traffic assignment. The
travel model and associated land use inputs used for this inventory were based on the assumptions used
for the 2040 LRTP submitted in December 20009.

The travel model network and assigned traffic volumes are processed by the PPSUITE post processor to
prepare the traffic inputs needed to the MOVES emission model. The following information is extracted
from the model for emission calculations:

lanes

roadway capacity
distance

weekday traffic volume
area type code
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o facility class code

The volumes and distances are used in calculating highway VMT totals for each county. Forecast traffic
volumes from the regional travel model are based on the input demographics. Exhibit 7 summarizes the
demographics used for the existing RIC LRTP and for this emissions inventory. As discussed in the next
section, adjustments are needed to convert the traffic volumes (and VMT) to average daily conditions in
each month.

The lane values, capacities, area type, and facility class are important inputs for determining the
congestion and speeds for individual highway segments. The PPSUITE processing software allows for
many additional variables other than those available in the regional travel model. Using these variables
improves the calculation of congested speeds. Such variables include information regarding free-flow
speeds, traffic signal and control parameters, and volume-delay functions. This data is determined from
lookup tables based on the model link’s area type and facility class. Much of the lookup table data was
developed from information contained in the Highway Capacity Manual.

Exhibit 7: Demographic Growth Assumptions to the Travel Model

SE Data Categories

School Basic Retail Service Government Total

Yoar Households Enrollment Employees Employees Employees Employees Employees

2000 106,170 37,111 30,169 34,517 52,569 15,621 132,876

2007 108,812 35,666 24,521 29,955 56,814 12,361 123,651
2009 108,844 36,732 26,004 31,899 59,541 12,786 130.230
2010 110,370 37,264 26,741 32,863 60,899 12,992 133,495
2013 113,212 37,585 27,186 33,500 61,334 12,952 134,972
2015 115,105 37,802 27,490 33,938 61,633 12,931 135,992
2018 116,206 38,293 28,215 34,798 62,412 12,942 138,367
2020 116,944 38,613 28,691 35,391 62,955 12,955 139,992
2025 119,129 39,704 29,627 36,630 64,039 12,939 143,235
2030 120,861 41,098 30,5674 37,860 65,121 12,928 146,483
2035 123,167 42,822 31,425 39,088 66,008 12,887 149,498
2040 125,440 44,899 32,091 40,168 68,894 12,842 151,995

Other Supporting Traffic Data:

Other traffic data is used to adjust and disaggregate traffic volumes. Key sources used in these processes
include the following:

e HPMS VMT: According to EPA guidance, baseline inventory VMT computed from the regional
model must be adjusted to be consistent with HPMS VMT totals. Although it has some limitations,
the HPMS system is currently in use in all 50 states and is being improved under FHWA direction.
Adjustment factors are calculated which adjust the 2008 travel model VMT to be consistent with the
reported 2008 HPMS totals for that year. These factors are applied to all county and facility group
combinations within the region. These adjustments are important for accounting for missing local
roadway VMT that is not represented within the regional travel model.

e Seasonal Factors: The travel model produces traffic volumes representing an average weekday. To
support the annual emission calculation process, the model travel volumes are adjusted to reflect
average annual daily traffic (AADT), an average of all days in the year including weekends and
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holidays. Seasonal adjustment factors were obtained from the WVDOT. The factors are based on
data processing of West Virginia’s permanent traffic count stations. The seasonal factors are also
used to develop the MOVES daily and monthly VMT fraction files, allowing MOVES to determine
the portion of annual VMT that occurs in each month of the year.

o Hourly Patterns: Speeds and emissions vary considerably depending on the time of day. Therefore, it
is important to estimate the pattern by which roadway volume varies by hour of the day. Pattern data
is in the form of a percentage of the daily volumes for each hour. Distributions are provided for all
the counties within the region and by each facility type grouping. This data was not directly available
from WVDOT but was determined through an assessment of available data in other states. The same
factors are also used to develop the MOVES hourly fraction file.

Vehicle Class Data:

Emission rates within MOVES vary significantly by the type of vehicle. The MOVES model produces
emissions and rates by thirteen MOVES vehicle source types. However, VMT is input to MOVES by six
HPMS vehicle groups. Exhibit 8 summarizes the distinction between each classification scheme.

Exhibit 8: MOVES Source Types and HPMS Vehicle Groups

SOURCE TYPES HPMS Class Groups

11 Motorcycle 10 Motorcycle

21 Passenger Car 20 Passenger Car

31 Passenger Truck 30 Passenger/Light Truck
32 Light Commercial Truck 40 Buses

41 Intercity Bus 50 Single Unit Trucks
42 Transit Bus 60 Combination Trucks
43 School bus

51 Refuse Truck

52 Single Unit Short-haul Truck

53 Single Unit Long-haul Truck

54 Motor Home

61 Combination Short-haul Truck

62 Combination Long-haul Truck

For this regional inventory, vehicle type pattern data was developed for each county and facility class
combination based on WVDQOT classification counts and internal MOVES defaults. As the first step,
WVDOT truck count data was used to develop percentage splits of the total volume to the following
vehicle groups:

e autos
e heavy trucks and buses

MOVES default VMT by HPMS vehicle type (for Kanawha and Putnam counties) were then used to split
the above vehicle groups (autos and trucks) into the 6 HPMS vehicle classes needed by MOVES.

The vehicle type percentages are also provided to the capacity analysis section of PPSUITE to adjust the
speeds in response to trucks. That is, a given number of larger trucks take up more roadway space than a
given number of cars, and this is accounted for in the speed estimation process by adjusting capacity
using information from the Highway Capacity Manual.
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Vehicle Ages:

Vehicle age distributions are input to MOVES for each county by the thirteen source types. The
distributions reflect the percentage of vehicles in the fleet up to 31 years old. The vehicle age
distributions were prepared by DEP based on information obtained from West Virginia Division of Motor
Vehicle (WVDMV) registration data. MOVES default values were used for source types 41, 42, 51, 52,
53, 61, and 62, which includes all heavy trucks and buses.

Vehicle Population Data:

The information on the vehicle fleet including the number and age of vehicles impacts forecasted start and
evaporative emissions within MOVES. Similar to vehicle ages, MOVES requires the population of
vehicles by the thirteen source type categories. The MOVES national default values provided the data for
source types 51, 52, 53, 61 and 62. All other light-duty vehicles, buses and motor homes were developed
based on WVDMYV registration data. This data was processed by DEP based on 2010 registration data.

For the preparation of source type population for other years, the 2010 values were adjusted using growth
factors based on historic and forecast population, household and employment for the region from the
Woods and Poole 2012 State Profile. For light-duty vehicles, growth rates were developed based on the
maximum of the household and population growth in Kanawha and Putnam counties. For heavy trucks,
growth rates were determined by selecting the maximum of the household, population and employment
growth for each county.

Environmental and Fuel Data:

Information on environmental, fuel, vehicle technology and other control strategy assumptions were
determined based on a review of MOVES2010a default information and other available local data.

Average monthly minimum and maximum temperatures were obtained from the South East Regional
Climate Center (SERCC). EPA’s MOBILEG6.2-MOVES meteorological data convertor spreadsheet
(available from http://www.epa.gov/oms/models/moves/tools.htm) was used to prepare the hourly
temperature inputs needed for the MOVES model based on the available data. MOVES default humidity
values were used for the region.

MOVES default fuel assumptions were updated with the following local data assumptions by season:

e Summer (months 5-10): RVP=10 for E10 fuel; RVP=9 for conventional gasoline
e Winter (months 1,2,12): RVP=14
e Other (months 3,4,11): Uses MOVES default RVP that varies by year

The MOVES defaults included a 43% market share of E10 fuel in 2008 and a 100% market share of E10
fuel in future analysis years.

Other Vehicle Technology and Control Strategy Data:

West Virginia does not have a vehicle inspection maintenance program and there are no state vehicle
technology strategies included in the highway emissions inventory. Current federal vehicle emissions
control and fuel programs are incorporated into the MOVES2010a software. These include the National
Program standards covering model year vehicles through 2016. Modifications of default emission rates
are required to reflect the early implementation of the National Low Emission Vehicle Program (NLEV)
program in West Virginia. To reflect these impacts, EPA has released instructions and input files that can
be used to model these impacts. This inventory utilized the August 2010 version of the files
(http://www.epa.gov/oms/models/moves/tools.htm).
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ANALYSIS METHODOLOGY

The previous sections have summarized the input data used for computing speeds and emission rates for
this highway emissions inventory. This section explains how PPSUITE and MOVES uses that input data
to produce emission estimates. Exhibit 9 provides a more detailed overview of the PPSUITE analysis
procedure using the available traffic data information described in the previous section.

VMT Preparation:

Producing an emissions inventory with PPSUITE requires a process of disaggregation and aggregation.
Data is available and used on a very small scale — individual travel model roadway segments for each of
the 24 hours of the day. This data needs to be processed individually to determine the distribution of
vehicle hours of travel (VHT) by speed and then aggregated by vehicle class to determine the input VMT
to the MOVES emission model. Key steps in the preparation of VMT include:

Assemble Travel Model Link VMT - The RIC regional travel model contains the roadway links,
distances and travel volumes needed to estimate VMT. The PPSUITE software processes each
link by simply multiplying the assigned travel volume by the distance to obtain VMT.

Apply Seasonal Adjustments - PPSUITE takes the travel model average weekday volumes and
adjusts the volume to reflect average annual conditions (AADT). The AADT volumes are used in
the speed processing routines to determine an average set of congested speeds by hour of the day.
The link AADT volumes are assembled by PPSUITE and extrapolated to produce the annual
VMT file input to MOVES.

Disaggregate to Hours - After adjusting the link volume to represent AADT, the volume is split
to each hour of the day. This allows for more accurate speed calculations (effects of congested
hours) and allows PPSUITE to prepare the hourly VMT and speeds for input to the MOVES
model.

Peak Spreading - After dividing the daily volumes to each hour of the day, PPSUITE identifies
hours that are unreasonably congested. For those hours, PPSUITE then spreads a portion of the
volume to other hours within the same peak period, thereby approximating the “peak spreading”
that normally occurs in such over-capacity conditions. This process also helps prevent hours with
unreasonably congested speeds that may impact emission calculations.

Disaggregation to Vehicle Types - EPA requires VMT estimates to be prepared by source type,
reflecting specific local characteristics. The hourly volumes are disaggregated to the six HPMS
MOVES vehicle grouping based on WVDOT vehicle classification count data in combination
with MOVES defaults as described in the previous section.

Apply HPMS VMT Adjustments - Volumes must also be adjusted to account for differences with
the HPMS VMT totals, as described previously. VMT adjustment factors are provided as input to
PPSUITE, and are applied to each of the roadway segment volumes. These factors were
developed from reported HPMS VMT totals for the 2008 base year. These factors are also
applied to future year runs. The VMT added or subtracted to the travel model links assume the
speeds calculated using the original volumes for each roadway segment for each hour of the day.
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Exhibit 9: PPSUITE Speed/Emission Estimation Procedure

Data From PPSUITE Input Files

PPSUITE Analysis Process

Percent Pattern Distributions ——»
Apply VMT Adjustments  ——
(VIC thresholds for spreading)

Vehicle Type Patterns ———

Speed/Capacity Lookup Table <

The Following is Performed For
Each Travel Model Link

Expand to 24 hourly volumes

!

Adjust Volumes for Peak Spreading

!

Data from Travel Model /\WVDOT

<« Model Travel Volumes
Adjusted to AADT

Disaggregate to Vehicle Type

|

Calculate Link & Signal Capacities

<+ Roadway Attributes
(Lanes, Facility/Area Code)

! !

Calculate Link Calculate
Midblock Speed Approach Delay

! !

Apply HPMS VMT Adjustments

!

<+ HPMS VMT Totals Including
Local Roadways

Prepare MOVES
Traffic-Related CDM Files

|

I | l l l |
VHT by Annual RoadType | SpurceType Hourly Ramp
Speed Bin VMT Fractions Population Fractions Fractions
Per VMT
<Not Used>

Off-line File Preparation

Vehicle Age

™| Distribution

Hourly
Temps/Humidity

—>

I/M [ Fuel
Parameters

Source Type
Population

Run MOVES Importer
to convert county input data
into MYSQL data format

!

Run MOVES
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Speed Estimation:

Emissions for many pollutants (including both VOC and NOx) vary significantly with travel speed.
While VOCs generally decrease as speed increases, NOx decreases at the low speed range and increases
at higher speeds, as illustrated in Exhibit 10.

Exhibit 10: Emission Factor vs. Speed Variances (NOX)

———MOVES Urban Restricted MOVES Rural Restricted === MOBILE Freeway
— = MOVES Urban Unrestricted MOVES Rural Unrestricted = = MOBILE Arterial
3.0 .
NOx
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EPA recognizes that the estimation of vehicle speeds is a difficult and complex process. Because
emissions are so sensitive to speeds, it recommends special attention be given to developing reasonable
and consistent speed estimates; it also recommends that VMT be disaggregated into subsets that have
roughly equal speed, with separate emission factors for each subset. At a minimum, speeds should be
estimated separately by road type.

The computational framework used for this analysis meets and exceeds that recommendation. Speeds are
individually calculated for each roadway segment and hour and include the estimated delays encountered
at signals. Rather than accumulating the roadway segments into a particular road type and calculating an
average speed, each individual link hourly speed is represented in the MOVES vehicle hours of travel
(VHT) by speed bin file. This MOVES input file allows the specification of a distribution of hourly
speeds. For example, if 5% of a county’s arterial VHT operates at 5 mph during the AM peak hour and
the remaining 95% operates at 65 mph, this can be represented in the MOVES speed input file. For the
highway emissions inventory, distributions of speeds are input to MOVES by road type and source type
by each hour of the day.

To calculate speeds, PPSUITE first obtains initial capacities (how much volume the roadway can serve
before heavy congestion) and free-flow speeds (speeds assuming no congestion) from the speed/capacity
lookup data. As described in previous sections, this data contains default roadway information indexed
by the area and facility type codes. For areas with known characteristics, values can be directly coded to
the database and the speed/capacity data can be overridden. However, for most areas where known
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information is not available, the speed/capacity lookups provide valuable default information regarding
speeds, capacities, signal characteristics, and other capacity adjustment information used for calculating
congested delays and speeds. The result of this process is an estimated average travel time for each hour
of the day for each highway segment. The average time multiplied by the volume produces vehicle hours
of travel (VHT).

Developing the MOVES Traffic Input Files:

The PPSUITE software is responsible for producing the following MOVES input files during any
analysis run:

VMT by HPMS vehicle class
VHT by speed bin

road type distributions

ramp fractions

These files are text formatted files with a *.csv extension. The files are provided as inputs within the
MOVES County Data Manager (CDM) and are described below:

e VMT Input File: VMT is the primary traffic input that affects emission results. The roadway segment
distances and traffic volumes are used to prepare estimates of VMT. PPSUITE performs these
calculations and outputs the MOVES annual VMT input file to the County Data Manager (CDM).
The annual VMT is computed by multiplying the travel model adjusted AADT by 365 days in a year.

e VHT by Speed Bin File: As described in the previous section, the PPSUITE software prepares the
MOVES VHT by speed bin file which summarizes the distribution of speeds across all links into each
of 16 MOVES speed bins for each hour of the day by road type. This robust process ensures that
MOVES emission rates are used to the fullest extent and is consistent with the methods and
recommendations provided in EPA’s technical guidance.

e Road Type Distributions: In MOVES, typical drive cycles and associated operating conditions vary
by the type of roadway. MOVES defines five different road types as follows:

Off-Network

Rural Restricted Access
Rural Unrestricted Access
Urban Restricted Access
Urban Unrestricted Access

g~ wN R

For this inventory, the MOVES road type distribution file is automatically generated by PPSUITE
using defined equivalencies. The off-network road type includes emissions from vehicle starts,
extended idle activity, and evaporative emissions. Off-network activity in MOVES is primarily
determined by the Source Type Population input. The remaining distribution among road types is
determined by equating the model facility types with each MOVES road type as follows:

= MOVES Road Type (2) = Rural travel model interstate and ramps
= MOVES Road Type (3) = All remaining Rural travel model facility types
= MOVES Road Type (4) = Urban travel model interstate and ramps
= MOVES Road Type (5) = All remaining Urban travel model facility types

Charleston, WV 1997 & 2006 PM2.5 Redesignation Request & Maintenance Plan Page C- 17
13



e Ramp Fractions: The RIC regional travel model has separate facility classes (urban and rural) for
ramps. As a result PPSUITE assembles ramp VMT for these links and prepares the Ramp Fraction
file for input to MOVES.

MOVES Runs:

After computing speeds and aggregating VMT and VHT, PPSUITE prepares traffic-related inputs needed
to run EPA’s MOVES2010a software. Additional required MOVES inputs are prepared external to the
processing software and include temperatures, I/M program parameters, fuel characteristics, vehicle fleet
age distributions and source type population.

The MOVES county importer is run in batch mode. This program converts all data files into the MYSQL
formats used by the MOVES model. At that point a MOVES run specification file (*.mrs) is created
which specifies options and key data locations for the run. MOVES is then executed in batch mode. A
summary of key MOVES run specification settings is shown in Exhibit 11.

Exhibit 11: MOVES Run Specification File Parameter Settings

Parameter Setting

MOVES Default Database Version 8/26/2010

Scale COUNTY

Analysis Mode Inventory
12 months

Time Span Weekday and Weekend
24 hours

Time Aggregation Hour

54039 — Kanawha County

54079 — Putnam County

All source types

Gasoline, Diesel, CNG

Road Type All road types including off-network

All PM2.5 categories, NOx, SO2, Total Energy
Consumption

Geographic Selection

Vehicle Selection

Pollutants and Processes

Database selection Early NLEV database
Units:
Emission = grams
General Output Distance = miles
Time = hours

Energy = Million BTU
Time = Month, Emissions by Process ID, Source Type,
and Road Type

Output Emissions

MOVES can be executed using either the inventory or rate-based approaches. For this highway
emissions inventory, MOVES is applied using the inventory-based approach. Under this method, actual
VMT and population are provided as inputs to the model; MOVES is responsible for producing the total
emissions for the region. Under the rate-based approach, MOVES would produce emission factors, after
which PPSUITE would apply the emission factors to the link data and calculate total regional emissions.
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RESOURCES

MOVES model

Modeling Page within EPA’s Office of Mobile Sources Website
(http://mww.epa.gov/iomswww/models.htm) contains a downloadable model, MOVES users guide and
other information.

Policy Guidance on the Use of MOVES2010 and Subsequent Minor Revisions for SIP
Development, Transportation Conformity, and Other Purposes, US EPA Office of Air and
Radiation, EPA-420-B-12-010, April 2012.

Using MOVES to prepare Emission Inventories in State Implementation Plans and
Transportation Conformity: Technical Guidance for MOVES2010, 2010a and 2010b. US EPA
Office of Air and Radiation, and Office of Transportation and Air Quality, EPA-420-B-12-028,
April 2012.

Motor Vehicle Emission Simulator, User Guide for MOVES2010a, EPA-420-B-10-036, August
2010.

Traffic Engineering

Highway Capacity Manual, Transportation Research Board, presents current knowledge and techniques
for analyzing the transportation system.

Traffic Trends System Report Module, 2008 Data, State Highway Administration
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Highway Vehicle Inventory Glossary

AADT: Average Annual Daily Traffic, average of ALL days.

AWDT: Average Weekday Daily Traffic.

County Data Manager (CDM): User interface developed to simplify importing specific local data for a
single county or a user-defined custom domain without requiring direct interaction with the underlying

MySQL database.

Emission rate or factor: Expresses the amount of pollution emitted per unit of activity. For highway
vehicles, usually in grams of pollutant emitted per mile driven.

FC: Functional code, applied in data management to road segments to identify their type (freeway, local,
etc.).

Growth factor: Factor used to convert volumes to future years.

HPMS: Highway Performance Monitoring System

I/M: Vehicle emissions inspection/maintenance programs ensure that vehicle emission controls are in
good working order throughout the life of the vehicle. The programs require vehicles to be tested for
emissions. Most vehicles that do not pass must be repaired.

MOVES: The latest model EPA has developed to estimate emissions from highway vehicles.

Pattern data: Extrapolations of traffic patterns (such as how traffic volume on road segment types varies
by time of day, or what kinds of vehicles tend to use a road segment type) from segments with observed

data to similar segments.

PPSUITE: Post-Processor for Air Quality, a set of programs that estimate speeds and processes MOBILE
emission rates.

Road Type: Functional code, applied in data management to road segments to identify their type
(rural/urban highways, rural/urban arterials, etc.)

Source Type: One of thirteen vehicle types used in MOVES modeling.
VHT: Vehicle hours traveled.

VMT: Vehicle miles traveled. In modeling terms, it is the simulated traffic volumes times link length.
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APPENDIX A:

Annual VMT and Emission Tables
PM2.5 /[ NOx / SOZ
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VMT by Road Type

VMT by Road Type (Miles/Year)

County Road Type RoadTypelD 2005 2008 2018 2025 2040
Off-Network 1 0 0 0 0 0
Rural Restricted 2 820,154,794 849,556,896 1,012,654,245  1,117,374,910 1,411,069,726
Kanawha Rural UnRestricted 3 1,124,007,093  1,086,476,510 1,198,380,163  1,275,463,995 1,522,633,153
Urban Restricted 4 428,261,417 428,364,197 461,798,301 479,534,442 522,168,023
Urban UnRestricted 5 211,064,426 211,977,230 219,375,050 226,273,728 257,948,221
Total 2,583,487,730 _ 2,576,374,833  2,892,207,759  3,098,647,075  3,713,819,123
Off-Network 1 0 0 0 0 0
Rural Restricted 2 221,327,997 214,797,295 249,401,656 269,187,271 342,871,131
PRI Rural UnRestricted 3 364,144,572 391,063,848 448,340,390 495,463,939 588,804,285
Urban Restricted 4 16,742,493 16,050,747 20,252,189 20,990,945 27,820,373
Urban UnRestricted 5 0 0 0 0 0
Total 602,215,062 621,911,891 717,994,235 785,642,154 959,495,789
Off-Network 1 0 0 0 0 0
Rural Restricted 2 1,041,482,791 1,064,354,191  1,262,055,900 1,386,562,182 1,753,940,857
Regional Rural UnRestricted 3 1,488,151,666 1,477,540,359 1,646,720,553  1,770,927,933  2,111,437,438
Total Urban Restricted 4 445,003,910 444,414,944 482,050,490 500,525,387 549,988,396
Urban UnRestricted 5 211,064,426 211,977,230 219,375,050 226,273,728 257,948,221
Total 3,185,702,792 3,198,286,724 3,610,201,993 3,884,289,229 4,673,314,912
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VMT by Source Type

VMT by Source Type (Miles/Year)

County Source Type SourceTypelD 2005 2008 2018 2025 2040
Motorcycle 11 13,344,134 13,295,048 14,899,633 15,951,108 19,097,763
Passenger Car 21 1,392,441,610 1,387,318,590 = 1,554,755,750  1,664,474,840  1,992,824,062
Passenger Truck 31 802,158,980 799,211,990 895,663,140 958,871,100  1,148,029,760
Light Commercial Truck 32 138,484,227 137,971,022 154,628,289 165,539,572 198,191,947
Intercity Bus 41 3,447,459 3,470,000 3,977,705 4,280,605 5,175,918
Transit Bus 42 1,051,331 1,055,276 1,179,640 1,295,548 1,585,151
P School Bus 43 1,317,439 1,328,234 1,522,572 1,632,480 1,965,425
Refuse Truck 51 1,766,599 1,741,956 2,098,881 2,401,948 2,938,561
Single Unit Short-haul Truck 52 62,753,296 63,662,794 73,760,716 79,811,706 96,799,848
Single Unit Long-haul Truck 53 8,529,833 8,137,905 8,079,457 8,425,713 10,137,082
Motor Home 54 701,079 680,842 763,417 767,320 777,950
Combination Short-haul Truck 61 65,508,463 67,942,470 83,917,073 92,353,761 112,003,359
Combination Long-haul Truck 62 91,983,279 90,558,707 96,961,487 102,841,375 124,292,298
Total 2,583,487,730  2,576,374,833  2,892,207,759 _ 3,098,647,075 _ 3,713,819,123
Motorcycle 11 3,095,580 3,195,602 3,685,830 4,035,458 4,919,843
Passenger Car 21 323,019,164 333,456,560 384,611,174 421,094,281 513,378,724
Passenger Truck 31 184,901,585 190,875,328 220,156,899 241,039,599 293,864,206
Light Commercial Truck 32 33,309,080 34,386,137 39,661,398 43,424,355 52,941,050
Intercity Bus 41 0 0 0 0 0
Transit Bus 42 0 0 0 0 0
Putnam School Bus 43 1,420,321 1,472,056 1,714,478 1,865,847 2,315,905
Refuse Truck 51 437,572 437,205 542,852 613,547 777,906
Single Unit Short-haul Truck 52 15,258,049 15,954,845 18,864,771 20,616,893 25,670,951
Single Unit Long-haul Truck 53 2,070,550 2,045,188 2,069,057 2,177,563 2,687,123
Motor Home 54 243,739 228,684 263,195 251,261 230,083
Combination Short-haul Truck 61 15,999,876 17,097,795 21,545,380 23,890,010 29,730,924
Combination Long-haul Truck 62 22,459,546 22,762,490 24,879,201 26,633,340 32,979,075
Total 602,215,062 621,911,891 717,994,235 785,642,154 959,495,789
Motorcycle 11 16,439,714 16,490,650 18,585,462 19,986,565 24,017,607
Passenger Car 21 1,715,460,774  1,720,775,150 = 1,939,366,924  2,085,569,121  2,506,202,786
Passenger Truck 31 987,060,565 990,087,318  1,115,820,039  1,199,910,699  1,441,893,966
Light Commercial Truck 32 171,793,307 172,357,159 194,289,687 208,963,927 251,132,997
Intercity Bus 41 3,447,459 3,470,000 3,977,705 4,280,605 5,175,918
Transit Bus 42 1,051,331 1,055,276 1,179,640 1,295,548 1,585,151
Regional School Bus 43 2,737,760 2,800,290 3,237,050 3,498,327 4,281,330
Total Refuse Truck 51 2,204,171 2,179,161 2,641,733 3,015,495 3,716,467
Single Unit Short-haul Truck 52 78,011,345 79,617,639 92,625,487 100,428,599 122,470,799
Single Unit Long-haul Truck 53 10,600,383 10,183,093 10,148,514 10,603,275 12,824,205
Motor Home 54 944,818 909,526 1,026,611 1,018,581 1,008,032
Combination Short-haul Truck 61 81,508,339 85,040,265 105,462,453 116,243,771 141,734,283
Combination Long-haul Truck 62 114,442,825 113,321,197 121,840,688 129,474,715 157,271,373
Total 3,185,702,792 3,198,286,724  3,610,201,993  3,884,289,229  4,673,314,912
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APPENDIX B:

Air Quality Data Checklist Summary
Used for Interagency Consultation
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Data Item

Inputs Assumptions

MOVES RunSpec

Scale/Calulation Type

County Scale Inventory Run

Analysis Counties

Kanawha (FIPS: 54039), Putnam (FIPS: 54079)

Analysis Days/Months

Annual - 12 months including weekdays and weekends (using AADT approach)

Analysis Years

2005, 2008, 2018, 2025, 2040 (for outyear evaluation)

Pollutants

PM, s, NOx, SO,

Stage Il Refueling Emissions

Not Included

Fuel Types

Gasoline, Diesel, CNG

Traffic Data

Highway Network

Base networks are those used for past Charleston LRTP analyses and conformity

2005: Interpolate socio-economic Inputs between 2002 and 2007; use 2002 network inputs

2008: Interpolate socio-economic Inputs between 2007 and 2009; use 2007 network inputs

2018, 2025, 2040: Socio-economic forecast and network Inputs are available from last LRTP

Seasonal/Daily Adjustments

Factors to convert monthly weekday volumes (e.g. travel model) to AADT; Monthly and daily seasonal
adjustment factors recived from WVDOH and used as inputs

County HPMS VMT Adjustments

Calculate AADT HPMS adjustments for 2005 and 2008 (Ensure VMT for past years is consistent with
reported HPMS); HPMS VMT obtained from WVDOH website

Vehicle Mixes

MOVES VMT required by 6 HPMS vehicle classes. Use WVDOT truck count data to determine average
truck percentages by functional class; Split model traffic volumes into auto and trucks using these
percentages and then use MOVES default VMT distributions for the Charleston region to divide the two
vehicle groups (auto and trucks) into MOVES 13 source types, which are recombined to the 6 HPMS vehicle
classes.

MOVES Inputs

Annual VMT

Calculated by PPSUITE from model / seasonal factors / vehicle mapping

Avg. Hourly Speed Distribution

Calculated by PPSUITE (Minimum Speed = 2.5 mph); Based on model volumes and speed post processing
by hour of day.

Road Type Distribution

Calculated by PPSUITE; a RoadType field must be added to the travel model network based on FC.

Ramp Fraction

Calculated by PPSUITE (use ramp classes coded in model network)

Factors to convert AADT to an average day in each month (Local data or MOVES default). Calculated based

Month VMT Fractions )
on seasonal adjustment factors.
. PM: Based on AADT assumption (i.e. 5/7 & 2/7)
Day VMT Fractions Ozone: Calculated based on seasonal adjustment factors
Hour VMT Fractions Factors to disaggregate daily traffic volumes by hour for different roadway functional classes. Borrow hourly

distributions from other region.

Source Type Population

2010 Inputs provided by WVDEP --> Adjust/grow to 2005, 2008, 2018 and 2025 by applying growth factors
developed from Woods & Poole population/households/employment forecast data. (For non-trucks:
maximum of households & population growth. For trucks: maximum of households, population & employment
growth)

Vehicle Age Distribution

Source Types 11, 21, 31, 32 & 54: based on 2010 WV DMV Registration Data;
Source Types 41, 42, 43,51, 52,53, 61 & 62: use MOVES National Defaults.

Fuel Parameters
(Gasoline/Diesel/lCNG)

Use MOVES defaults with the following updates to RVP:

1. Summer (months 5 - 10): RVP = 10 for E10 and RVP = 9 for conventional gasoline

2. Winter (months 1, 2, 12): RVP =14

3. Months 3, 4 & 11: Use MOVES default RVP which varies by year - 10.783 in 2005, 11.617 in 2008, and
12.729 in future years.

(Note: MOVES defaults include 43% market share of E10 in 2008 and 100% market share of E10 in future
years)

I'M Parameters

No I/M programs

Temperatures/Humidity

Temperatures: Use monthly average Max/Mins provided by WVDEP as inputs to EPA's Mobile6-MOVES
converter to develop inputs in MOVES format.
Humidity: MOVES defaults

Control Programs

Early NLEV / CALLEVII

Include EPA provided MOVES override database for early NLEV implementation

Stage Il Refueling Paramters

Not Included

Charleston, WV 1997 & 2006 PM2.5 Redesignation Request & Maintenance Plan
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APPENDIX C:

Sample MOVES
Data Importer (XML) Input File
and
Run Specification (MRS) Input Flle

(Sample For 2025: Kanawha County)
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MOVES County Data Manager Importer File (MOVESIMPORTER.XML)

moves>
1.  <importer mode="county" >
<filters>
<geographicselections>
<geographicselection type="COUNTY" key="54039" description="KANAWHA County"/>
</geographicselections>
<timespan>
<year key="2025"/>
<month id="00"/>
<day id="2"/>
<day id="5"/>
<beginhour id="1"/>
<endhour id="24"/>
<aggregateBy key="Hour"/>
</timespan>
<onroadvehicleselections>
<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"/>
<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"/>
<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"/>
<onroadvehicleselection fueltypeid="2" fueltypedesc="Diesel Fuel" sourcetypeid="42" sourcetypename="Transit Bus"/>
<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"/>
<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"/>
<onroadvehicleselection fueltypeid="1" fueltypedesc="Gasoline" sourcetypeid="42" sourcetypename="Transit Bus"/>
</onroadvehicleselections>
<offroadvehicleselections>
</offroadvehicleselections>
<offroadvehiclesccs>
</offroadvehiclesccs>
<roadtypes>
<roadtype roadtypeid="1" roadtypename="0ff-Network"/>
<roadtype roadtypeid="2" roadtypename="Rural Restricted Access"/>
<roadtype roadtypeid="3" roadtypename="Rural Unrestricted Access"/>
<roadtype roadtypeid="4" roadtypename="Urban Restricted Access"/>
<roadtype roadtypeid="5" roadtypename="Urban Unrestricted Access"/>
</roadtypes>
<[filters>
<databaseselection servername="localhost" databasename="54039_ 2025 00_25 VMTAdj_AADT_FinalFuel_mi"/>
<agedistribution>
<description><![CDATA[]]></description>
<parts>
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<sourceTypeAgeDistribution>

<filename>C:\RICMOVES\IN_AQ\MOVES\AgeDistribution\10Reg\2025\54039_2025_SourceTypeAgeDistribution.csv</filename>
</sourceTypeAgeDistribution>
</parts>
<[agedistribution>

<avgspeeddistribution>
<description><![CDATA[]]></description>
<parts>
<avgSpeedDistribution>

<filename>C:\RICMOVES\RUN25\AQ\ANNUAL\\W54039_2025_00_25 VMTAdj_AADT_FinalFue\CDM\avgSpeedDistribution.csv</filena
me>
</avgSpeedDistribution>
</parts>
</avgspeeddistribution>

<imcoverage>
<description><![CDATAT[]]></description>
<parts>
<imcoverage>
<filename>C:\RICMOVES\IN_AQ\MOVES\IM\54000_IMCoverage.csv</filename>
</imcoverage>
</parts>
</imcoverage>

<fuel>
<description><![CDATA[]]></description>
<parts>
<FuelSupply>
<filename>C:\RICMOVES\IN_AQ\MOVES\Fue\MOVES2010a\54039_2012_FuelSupply.csv</filename>
</FuelSupply>
<FuelFormulation>
<filename>C:\RICMOVES\IN_AQ\MOVES\Fuel\54000_FuelFormulation_MOVES2010a.csv</filename>
</FuelFormulation>
</parts>
<[fuel>

<zonemonthhour>
<description><![CDATAT[]]></description>
<parts>
<zoneMonthHour>
<filename>C:\RICMOVES\IN_AQ\MOVES\Meteorology\54039_2011_Met.csv</filename>
</zoneMonthHour>
</parts>
</zonemonthhour>

<roadtypedistribution>
<description><![CDATAT[]]></description>
<parts>
<roadTypeDistribution>

<filename>C:\RICMOVES\RUN25\AQ\ANNUAL\\54039_2025 00 _25 VMTAdj_AADT_FinalFueN\CDM\roadTypeDistribution.csv</filena
me>
</roadTypeDistribution>
</parts>
</roadtypedistribution>

<sourcetypepopulation>
<description><![CDATAT[]]></description>
<parts>
<sourceTypeYear>

<filename>C:\RICMOVES\RUN25\AQ\ANNUAL\\W54039_2025_00_25_VMTAdj_AADT_FinalFueNCDM\SourceTypePopulation.csv</filena
me>
</sourceTypeYear>
</parts>
</sourcetypepopulation>
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<rampfraction>
<description><![CDATA[]]></description>
<parts>
<roadType>

<filename>C:\RICMOVES\RUN25\AQ\ANNUAL\\W54039_2025_00_25 VMTAdj_AADT_FinalFueN\CDM\rampFraction.csv</filename>
</roadType>
</parts>
</rampfraction>

<vehicletypevmt>
<description><![CDATA[]]></description>
<parts>
<hpmsVTypeYear>

<filename>C:\RICMOVES\RUN25\AQ\ANNUAL\\\\54039_2025_00_25_VMTAdj_AADT_FinalFueNCDM\hpmsVTypeYear.csv</filename>
</hpmsVTypeYear>
<monthvmtfraction>

<filename>C:\RICMOVES\IN_AQ\MOVES\MonthDayHourFractions\2008_MonthFraction\54039_2008_MonthVVMTFraction.csv</filename>
</monthvmtfraction>
<dayvmtfraction>
<filename>C:\RICMOVES\IN_AQ\MOVES\MonthDayHourFractions\dayvmtfraction_avgday.csv</filename>
</dayvmtfraction>
<hourvmtfraction>

<filename>C:\RICMOVES\RUN25\AQ\ANNUAL\\\54039_2025_00_25_VMTAdj_AADT_FinalFueNCDM\hourvmtfraction.csv</filename>
</hourvmtfraction>
</parts>
</vehicletypevmt>

</importer>
</moves>
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MOVES Run Specification File (MOVESRUN.MRS)

<runspec>
<description><I[[CDATA[MOVES2010 RunSpec Created by CENTRAL4 Scenario: Kanawha County 2025]]></description>
<modelscale value="INV"/>
<modeldomain value="SINGLE"/>
<geographicselections>
<geographicselection type="COUNTY" key="54039" description=" KANAWHA County"/>
</geographicselections>
<timespan>
<year key="2025"/>

<month id="1"/>
<month id="2"/>
<month id="3"/>
<month id="4"/>
<month id="5"/>
<month id="6"/>
<month id="7"/>
<month id="8"/>
<month id="9"/>
<month id="10"/>
<month id="11"/>
<month id="12"/>
<day id="2"/>
<day id="5"/>
<beginhour id="1"/>
<endhour id="24"/>

<aggregateBy key="Hour"/>

</timespan>

<onroadvehicleselections>
<onroadvehicleselection fueltypeid="3" fueltypedesc="Compressed Natural Gas (CNG)" sourcetypeid="62" sourcetypename="Combination
Long-haul Truck"/>
Short-haul Truck"/>
<onroadvehicleselection fueltypeid="3" fueltypedesc="Compressed Natural Gas (CNG)" sourcetypeid="41" sourcetypename="Intercity Bus"/>
Truck"/>
<onroadvehicleselection fueltypeid="3" fueltypedesc="Compressed Natural Gas (CNG)" sourcetypeid="54" sourcetypename="Motor Home"/>
<onroadvehicleselection fueltypeid="3" fueltypedesc="Compressed Natural Gas (CNG)" sourcetypeid="11" sourcetypename="Motorcycle"/>
<onroadvehicleselection fueltypeid="3" fueltypedesc="Compressed Natural Gas (CNG)" sourcetypeid="21" sourcetypename="Passenger Car"/>
<onroadvehicleselection fueltypeid="3" fueltypedesc="Compressed Natural Gas (CNG)" sourcetypeid="31" sourcetypename="Passenger
Truck"/>
<onroadvehicleselection fueltypeid="3" fueltypedesc="Compressed Natural Gas (CNG)" sourcetypeid="51" sourcetypename="Refuse Truck"/>
<onroadvehicleselection fueltypeid="3" fueltypedesc="Compressed Natural Gas (CNG)" sourcetypeid="43" sourcetypename="School Bus"/>
<onroadvehicleselection fueltypeid="3" fueltypedesc="Compressed Natural Gas (CNG)" sourcetypeid="53" sourcetypename="Single Unit Long-
haul Truck"/>
<onroadvehicleselection fueltypeid="3" fueltypedesc="Compressed Natural Gas (CNG)" sourcetypeid="52" sourcetypename="Single Unit Short-
haul Truck"/>
<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"/>
<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="51" sourcetypename="Refuse Truck"/>
<onroadvehicleselection fueltypeid="2" fueltypedesc="Diesel Fuel" sourcetypeid="43" sourcetypename="School Bus"/>
<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="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"/>
<onroadvehicleselection fueltypeid="1" fueltypedesc="Gasoline" sourcetypeid="11" sourcetypename="Motorcycle"/>
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<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"/>
<onroadvehicleselection fueltypeid="1" fueltypedesc="Gasoline" sourcetypeid="42" sourcetypename="Transit Bus"/>
</onroadvehicleselections>
<offroadvehicleselections>
</offroadvehicleselections>
<offroadvehiclesccs>
</offroadvehiclesccs>
<roadtypes>
<roadtype roadtypeid="1" roadtypename="0ff-Network"/>
<roadtype roadtypeid="2" roadtypename="Rural Restricted Access"/>
<roadtype roadtypeid="3" roadtypename="Rural Unrestricted Access"/>
<roadtype roadtypeid="4" roadtypename="Urban Restricted Access"/>
<roadtype roadtypeid="5" roadtypename="Urban Unrestricted Access"/>
</roadtypes>
<pollutantprocessassociations>
<pollutantprocessassociation pollutantkey="3" pollutantname="0Oxides of Nitrogen" processkey="1" processname="Running Exhaust"/>
<pollutantprocessassociation pollutantkey="3" pollutantname="0xides of Nitrogen" processkey="2" processname="Start Exhaust"/>
<pollutantprocessassociation pollutantkey="3" pollutantname="0xides of Nitrogen" processkey="15" processname="Crankcase Running
Exhaust"/>
<pollutantprocessassociation pollutantkey="3" pollutantname="0xides of Nitrogen" processkey="16" processname="Crankcase Start Exhaust"/>
<pollutantprocessassociation pollutantkey="3" pollutantname="0xides of Nitrogen" processkey="17" processname="Crankcase Extended Idle
Exhaust"/>
<pollutantprocessassociation pollutantkey="3" pollutantname="0xides of Nitrogen" processkey="90" processname="Extended Idle Exhaust"/>
<pollutantprocessassociation pollutantkey="79" pollutantname="Non-Methane Hydrocarbons" processkey="1" processname="Running
Exhaust"/>
<pollutantprocessassociation pollutantkey="79" pollutantname="Non-Methane Hydrocarbons" processkey="2" processname="Start Exhaust"/>
<pollutantprocessassociation pollutantkey="79" pollutantname="Non-Methane Hydrocarbons" processkey="11" processname="Evap
Permeation"/>
<pollutantprocessassociation pollutantkey="79" pollutantname="Non-Methane Hydrocarbons" processkey="12" processname="Evap Fuel Vapor
Venting"/>
<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="79" pollutantname="Non-Methane Hydrocarbons" processkey="16" processname="Crankcase Start
Exhaust"/>
<pollutantprocessassociation pollutantkey="79" pollutantname="Non-Methane Hydrocarbons" processkey="17" processname="Crankcase
Extended Idle Exhaust"/>
<pollutantprocessassociation pollutantkey="79" pollutantname="Non-Methane Hydrocarbons" processkey="90" processname="Extended Idle
Exhaust"/>
<pollutantprocessassociation pollutantkey="1" pollutantname="Total Gaseous Hydrocarbons" processkey="1" processname="Running
Exhaust"/>
<pollutantprocessassociation pollutantkey="1" pollutantname="Total Gaseous Hydrocarbons" processkey="2" processname="Start Exhaust"/>
<pollutantprocessassociation pollutantkey="1" pollutantname="Total Gaseous Hydrocarbons" processkey="11" processname="Evap
Permeation"/>
<pollutantprocessassociation pollutantkey="1" pollutantname="Total Gaseous Hydrocarbons" processkey="12" processname="Evap Fuel Vapor
Venting"/>
<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="1" pollutantname="Total Gaseous Hydrocarbons" processkey="16" processname="Crankcase Start
Exhaust"/>
<pollutantprocessassociation pollutantkey="1" pollutantname="Total Gaseous Hydrocarbons" processkey="17" processname="Crankcase
Extended Idle Exhaust"/>
<pollutantprocessassociation pollutantkey="1" pollutantname="Total Gaseous Hydrocarbons" processkey="90" processname="Extended Idle
Exhaust"/>
<pollutantprocessassociation pollutantkey="87" pollutantname="Volatile Organic Compounds" processkey="1" processname="Running
Exhaust"/>
<pollutantprocessassociation pollutantkey="87" pollutantname="Volatile Organic Compounds" processkey="2" processname="Start Exhaust"/>
<pollutantprocessassociation pollutantkey="87" pollutantname="Volatile Organic Compounds" processkey="11" processname="Evap
Permeation"/>
<pollutantprocessassociation pollutantkey="87" pollutantname="Volatile Organic Compounds" processkey="12" processname="Evap Fuel
Vapor Venting"/>
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<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"/>

<pollutantprocessassociation pollutantkey="87" pollutantname="Volatile Organic Compounds" processkey="16" processname="Crankcase Start
Exhaust"/>

<pollutantprocessassociation pollutantkey="87" pollutantname="Volatile Organic Compounds" processkey="17" processname="Crankcase
Extended Idle Exhaust"/>

<pollutantprocessassociation pollutantkey="87" pollutantname="Volatile Organic Compounds" processkey="90" processname="Extended Idle
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="2" processname="Start
Exhaust"/>

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

<pollutantprocessassociation pollutantkey="110" pollutantname="Primary Exhaust PM2.5 - Total" processkey="16" processname="Crankcase
Start Exhaust"/>

<pollutantprocessassociation pollutantkey="110" pollutantname="Primary Exhaust PM2.5 - Total" processkey="17" processname="Crankcase
Extended Idle Exhaust"/>

<pollutantprocessassociation pollutantkey="110" pollutantname="Primary Exhaust PM2.5 - Total" processkey="90" processname="Extended
Idle Exhaust"/>

<pollutantprocessassociation pollutantkey="116" pollutantname="Primary PM2.5 - Brakewear Particulate" processkey="9"
processname="Brakewear"/>

<pollutantprocessassociation pollutantkey="112" pollutantname="Primary PM2.5 - Elemental Carbon" processkey="1" processname="Running
Exhaust"/>

<pollutantprocessassociation pollutantkey="112" pollutantname="Primary PM2.5 - Elemental Carbon" processkey="2" processname="Start
Exhaust"/>

<pollutantprocessassociation pollutantkey="112" pollutantname="Primary PM2.5 - Elemental Carbon" processkey="15"
processname="Crankcase Running Exhaust"/>

<pollutantprocessassociation pollutantkey="112" pollutantname="Primary PM2.5 - Elemental Carbon" processkey="16"
processname="Crankcase Start Exhaust"/>

<pollutantprocessassociation pollutantkey="112" pollutantname="Primary PM2.5 - Elemental Carbon" processkey="17"
processname="Crankcase Extended ldle Exhaust"/>

<pollutantprocessassociation pollutantkey="112" pollutantname="Primary PM2.5 - Elemental Carbon" processkey="90"
processname="Extended Idle Exhaust"/>

<pollutantprocessassociation pollutantkey="111" pollutantname="Primary PM2.5 - Organic Carbon" processkey="1" processname="Running
Exhaust"/>

<pollutantprocessassociation pollutantkey="111" pollutantname="Primary PM2.5 - Organic Carbon" processkey="2" processname="Start
Exhaust"/>

<pollutantprocessassociation pollutantkey="111" pollutantname="Primary PM2.5 - Organic Carbon" processkey="15" processname="Crankcase
Running Exhaust"/>

<pollutantprocessassociation pollutantkey="111" pollutantname="Primary PM2.5 - Organic Carbon" processkey="16" processname="Crankcase
Start Exhaust"/>

<pollutantprocessassociation pollutantkey="111" pollutantname="Primary PM2.5 - Organic Carbon" processkey="17" processname="Crankcase
Extended Idle Exhaust"/>

<pollutantprocessassociation pollutantkey="111" pollutantname="Primary PM2.5 - Organic Carbon" processkey="90" processname="Extended
Idle Exhaust"/>

<pollutantprocessassociation pollutantkey="115" pollutantname="Primary PM2.5 - Sulfate Particulate" processkey="1" processname="Running
Exhaust"/>

<pollutantprocessassociation pollutantkey="115" pollutantname="Primary PM2.5 - Sulfate Particulate" processkey="2" processname="Start
Exhaust"/>

<pollutantprocessassociation pollutantkey="115" pollutantname="Primary PM2.5 - Sulfate Particulate" processkey="15"
processname="Crankcase Running Exhaust"/>

<pollutantprocessassociation pollutantkey="115" pollutantname="Primary PM2.5 - Sulfate Particulate" processkey="16"
processname="Crankcase Start Exhaust"/>

<pollutantprocessassociation pollutantkey="115" pollutantname="Primary PM2.5 - Sulfate Particulate" processkey="17"
processname="Crankcase Extended Idle Exhaust"/>

<pollutantprocessassociation pollutantkey="115" pollutantname="Primary PM2.5 - Sulfate Particulate" processkey="90"
processname="Extended Idle Exhaust"/>

<pollutantprocessassociation pollutantkey="117" pollutantname="Primary PM2.5 - Tirewear Particulate" processkey="10"
processname="Tirewear"/>

<pollutantprocessassociation pollutantkey="91" pollutantname="Total Energy Consumption" processkey="1" processname="Running
Exhaust"/>

<pollutantprocessassociation pollutantkey="91" pollutantname="Total Energy Consumption" processkey="2" processname="Start Exhaust"/>
<pollutantprocessassociation pollutantkey="91" pollutantname="Total Energy Consumption" processkey="90" processname="Extended ldle
Exhaust"/>

<pollutantprocessassociation pollutantkey="31" pollutantname="Sulfur Dioxide (SO2)" processkey="1" processname="Running Exhaust"/>
<pollutantprocessassociation pollutantkey="31" pollutantname="Sulfur Dioxide (SO2)" processkey="2" processname="Start Exhaust"/>
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<pollutantprocessassociation pollutantkey="31" pollutantname="Sulfur Dioxide (SO2)" processkey="15" processname="Crankcase Running
Exhaust"/>
<pollutantprocessassociation pollutantkey="31" pollutantname="Sulfur Dioxide (SO2)" processkey="16" processname="Crankcase Start
Exhaust"/>
<pollutantprocessassociation pollutantkey="31" pollutantname="Sulfur Dioxide (SO2)" processkey="17" processname="Crankcase Extended
Idle Exhaust"/>
<pollutantprocessassociation pollutantkey="31" pollutantname="Sulfur Dioxide (SO2)" processkey="90" processname="Extended ldle
Exhaust"/>
<pollutantprocessassociation pollutantkey="91" pollutantname="Total Energy Consumption" processkey="1" processname="Running
Exhaust"/>
<pollutantprocessassociation pollutantkey="91" pollutantname="Total Energy Consumption" processkey="2" processname="Start Exhaust"/>
<pollutantprocessassociation pollutantkey="91" pollutantname="Total Energy Consumption" processkey="90" processname="Extended Idle
Exhaust"/>
</pollutantprocessassociations>
<databaseselections>
<databaseselection servername="localhost" databasename="early_NLEV" description=""/>
</databaseselections>
<inputdatabase servername="" databasename="" description=""/>
<uncertaintyparameters uncertaintymodeenabled="false" numberofrunspersimulation="0" numberofsimulations="0"/>
<geographicoutputdetail description="COUNTY"/>
<outputemissionsbreakdownselection>
<modelyear selected="false"/>
<fueltype selected="false"/>
<emissionprocess selected="true"/>
<onroadoffroad selected="true"/>
<roadtype selected="true"/>
<sourceusetype selected="true"/>
<movesvehicletype selected="false"/>
<onroadscc selected="false"/>
<offroadscc selected="false"/>
<estimateuncertainty selected="false" numberOflterations="2" keepSampledData="false" keeplterations="false"/>
<sector selected="false"/>
<engtechid selected="false"/>
<hpclass selected="false"/>
</outputemissionsbreakdownselection>
<outputdatabase servername="localhost" databasename="54039 2025 00 25 VMTAdj_AADT_FinalFuel_mo" description=""/>>
<outputtimestep value="Hour"/>
<outputtimestep value="Month"/>
<outputvmtdata value="true"/>
<outputsho value="true"/>
<outputsh value="true"/>
<outputshp value="true"/>
<outputshidling value="true"/>
<outputstarts value="true"/>
<outputpopulation value="true"/>
<scaleinputdatabase servername="localhost" databasename="54039_2025_00_25_VMTAdj_AADT_FinalFuel_mi" description=""/>
<pmsize value="0"/>
<outputfactors>
<timefactors selected="true" units="Hours"/>
<distancefactors selected="false" units="Miles"/>
<massfactors selected="false" units="Grams" energyunits="Million BTU"/>
</outputfactors>
<savedata>
</savedata>
<donotexecute>
</donotexecute>
<generatordatabase shouldsave="false" servername="" databasename="" description=""/>
<donotperformfinalaggregation selected="false"/>
<lookuptableflags scenarioid="" truncateoutput="false" truncateactivity="false"/>
<internalcontrolstrategies>
<internalcontrolstrategy
classname="gov.epa.otaq.moves.master.implementation.ghg.internalcontrolstrategies.rateofprogress.RateOfProgressStrategy"><![CDATA[
useParameters No

11></internalcontrolstrategy>
</internalcontrolstrategies>
</runspec>
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