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1. Introduction

The California Air Resources Board (CARB) maintains the EMission FACtors (EMFAC) model, which is
approved by USEPA for developing on-road motor vehicle emission inventories and conformity analyses
in California.” EMFAC models on-road mobile source emissions under multiple temporal and spatial
scales; it produces composite emission factors for an average day of a month (January to December), a
season (summer and winter), or an annual average, for specific California geographic areas by air basin,
district, and county as well as the statewide level. EMFAC can produce PM, s and PM, emission rates
for three exhaust emission processes (running, starting, and idle), tire wear, and brake wear.

In 2011, ARB released an updated version of the EMFAC model called EMFAC2011, which consists of
three modules: EMFAC-LDV which estimates passenger vehicles emissions; EMFAC-HD which estimates
emissions from diesel trucks and buses over 14,000 Ibs.; and a third module called EMFAC-SG which
integrates the output of EMFAC-LDV and EMFAC-HD and provides users with the ability to conduct
scenario assessments for air quality and transportation planning. In addition, ARB also enhanced data
availability by providing a new database through the ARB mobile source emissions inventory web site
(EMFAC Web Database) that provides regional population, activity, emissions, and emission rates at
varying levels of detail.

ARB has developed this handbook as a guide to use EMFAC2011 to conduct project-level analyses. This
section of the handbook describes the steps to generate emission rates to estimate a project’s exhaust,
brake wear, and tire wear emissions for project-level analyses in California.

Please note that for PM10 or PM2.5 transportation conformity hot-spot analyses, users should also refer
to Section 5 of EPA’s Quantitative PM Hot-spot Guidance. EPA is currently developing EMFAC2011
guidance in coordination with ARB, and when finalized, it will be posted at EPA’s conformity website at:
WWWw.epa.gov/otag/stateresources/transconf/policy.htm#project.

1.1. What'’s New for Project-level Analysis?

Since EMFAC2011 uses a modular emissions modeling approach that departs from the single model
approach used by EMFAC 2007, it may now be necessary to use more than one method — or go to more
than one place to obtain the emission rates needed for conducting project-level analyses. In order to
aid the user to obtain emission rates for project level assessments, ARB has released a new tool called
EMFAC2011-PL. Projects using the default information can utilize the EMFAC2011-PL tool to obtain
standard emission rates at the desired vehicle category scheme (which includes EMFAC2011,
EMFAC2007, Truck/Non-Truck, and ALL Vehicles Combined Ievel)z. Where changes are made to the

! The current version of the EMFAC model, future model versions, and supporting documentation can be
downloaded from the CARB website at: www.arb.ca.gov/msei/onroad/latest version.htm.
? More information on Vehicle Categories is available at http://www.arb.ca.gov/msei/vehicle-categories.xlsx
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default assumptions, projects will need to use a combination of EMFAC2011-LDV, the online emission
rates database (http://www.arb.ca.gov/emfac), or the online idling rates database

(http://www.arb.ca.gov/msei/emfac2011 idling emission rates.xlsx).
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2.  Approach for Project Level Analysis

To complete an EMFAC-based project-level analysis, users need to determine the scope and resolution
of traffic activity data, identify basic scenario data inputs, and gather project-specific traffic data and
fleet data. Based on the availability of information, users can follow the General Decision Matrix
explained in Figure 1 and select either (a) the Simplified Approach, or (b) the Detailed Approach. The
simplified approach is appropriate when projects utilize EMFAC default parameters for the region for
the following variables: (a) ambient temperature and relative humidity profiles, (b) vehicle age
distributions, and (c) vehicle rest/soak time. If there is more appropriate project-specific information for
any of the three variables, then the user is encouraged to use the detailed approach. The approach
selection criteria and the two approaches are explained in further detail in the following sections.

Figure 1: General Decision Matrix for Project-level Assessment 2

Temperature / Relative Humidity

Are project-specific ambient

temperature and relative
humidity profiles available, and
different from EMFAC defaults?

Vehicle Age Distributions
Are population and/or activity

data available at the vehicle
model year level?

Rest/Soak Time

Use Simplified Approach
2 AL Are vehicle rest/soak time data Use Detailed Approach

(EMFAC2011-PL) : )
available for the project?

? Variation in ambient Temperature and Relative Humidity do not affect PM emissions. Therefore, for PM
assessments, Step 1 can be ignored.
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These approaches report process emission rates consistent with EMFAC2011. These emission factor
output data should be paired with project-specific activity data to estimate project-level emissions. For
example, to calculate project-level running exhaust PM emissions, users need to combine the average

running exhaust PM emission factors (in g/mile) provided by EMFAC2011-PL with project-level activity
data such as vehicle miles travelled (VMT) by speed bin.
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3. Simplified Approach

ARB has released a Project-level assessment tool (EMFAC2011-PL) to assist in the development of
emission rates for the purposes of project-level assessments. The EMFAC2011-PL is a new simplified
tool that generates emission rates for use in project-level assessments. EMFAC-PL uses emissions and
activity data from EMFAC2011-SG module inventory files (default inventories of EMFAC-LDV and
EMFAC-HD modules) and calculates emission factors consistent with the default fleet distributions in the
region. The tool is available on ARB’s Mobile Source Emission Inventory website
(http://www.arb.ca.gov/msei/modeling.htm).

Figure 2: Graphical User Interface (GUI) of the EMFAC2011-PL Tool

EMFAC2011-PL (Ver 1.1)
Project-level Emission Rates Database

' EMFAC2011 Vehicle Categories ' EMFAC2007 Vehicle Categories

Vehicle Category ) ) )
scheme: © Trucks / Non-Trucks Categories (C Trucks 1/ Trucks 2 / Non-Trucks Categories

(®Total (Fleet average) |

Region type: @ state ¢ AirBasin € Air District C MPO C county ¢ GAl

Region B
Cal¥Yr |E|
Season |E|

O Vehicle Category AllVehicles Combined

O Fuel Type ALL

O Speed ALL

Reset Download Exit
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The general methodology for using the Simplified Approach is explained in the figure below.

Figure 3: Simplified Approach for Project-level Assessment

Open EMFAC2011 Project-level Tool

Select Database type

[EMFAC2011, EMFAC2007, CTEMFAG, or Total]
(If project activity data are not available at the vehicle-category level, select the “Total” option)

Select Region type

Select Region

Select Calendar Year

Select Season

Uncheck the ‘Vehicle Check the ‘Vehicle
Does the project contain

Category’ checkbox

Category’ checkbox, and

. : -
(defaults to “ALL” option) multiple vehicle categories?

select the desired vehicle

Uncheck the ‘Fuel’
Category checkbox
(defaults to “ALL” option)

Does the project activity data
vary by fuel type?

Check the ‘Fuel’ checkbox,
and select the desired fuel
[“TOT” for GAS+DSL]

Uncheck the ‘Speed’
checkbox (defaults to the
“ALL” option)

Are the activity data distributed
over multiple speed bins?

Check the ‘Speed’ checkbox
and select the desired
speed bin

Click ‘Download’

Output Emission Factor
Lookup Table
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The emission rates are available through the EMFAC2011-PL tool. Users are required to select the
following options:

e Vehicle Category Scheme: EMFAC2011, EMFAC2007, Trucks/Non-Trucks, ALL Vehicles 2
e Region Type: Statewide Average, Air Basin, Air District, MPO, County, Sub-Area (GAI)

e Region

e (Calendar Year

e Season

Based on the Vehicle Category Scheme selection, users may also select specific vehicle type, or get
emission factors for all corresponding vehicle categories. For example, if the user selects EMFAC2007
scheme, then they may select from the 13 vehicle categories specific to EMFAC2007 22°°*¢ (LDA, LDT1,
LDT2, MDV, MCY, LHD1, LHD2, MHDT, HHDT, MH, OBUS, SBUS, and UBUS).

Users may also select options for fuel type (GAS, DSL, TOT, or ALL) and speed bin (14 speed bins
between 5 -70 MPH at 5 MPH increments) to get emission rates corresponding to project-specific data.

The EMFAC2011-PL tool downloads the emission rates for the selected vehicles for all processes as
described below:
®  Running Exhaust Emissions Rates [RUNEX] in g/mile/veh
= |dling Exhaust Emissions Rates [IDLEX] in g/hr/veh
= Starting Exhaust Emissions Rates [STREX] in g/trip/veh
=  PM Brake Wear [PMBW!] and PM Tire Wear [PMTW] in g/mile/veh
= Evaporative Emission Rates in g/veh/day
e Diurnal Emissions [DIURN]
e Hot Soak Emissions [HTSK]
e Running Loss Emissions [RUNLS]

e Resting Loss Emissions [RESTL]

More information and detailed step-by-step instructions for a few illustrative example projects using the
Simplified Approach are available in Appendix A (Pages 6 through 38).
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4. Detailed Approach

The detailed approach is to be followed when either (a) regional temperature and/or relative humidity
profiles differ from EMFAC default, (b) the vehicle age distributions different from EMFAC defaults, or (c)
vehicle rest/soak time data are available for the project.

The detailed approach consists of two parts:

e EMFAC-LDV Procedure
e EMFAC-HD Procedure

Depending on the fleet mix for the project, users may need to use either the EMFAC-LDV procedure, or
the EMFAC-HD Procedure, or both the procedures together.

Figure 4: Detailed Approach for Project-level Assessment

EMFAC-LDV Categories EMFAC-HD Categories

Divide Project data by

Vehicle categories

Follow EMFAC-LDV Procedure Follow EMFAC-HD Procedure

Note: When modeling bus fleets, users must select the appropriate type from the several kinds of buses
available in EMFAC2011:

e Urban buses in California are primarily natural gas buses certified to diesel standards (there are still
some diesels around that are certified to diesel standards). So if the project is looking at publicly
owned urban transit buses, then the Urban Bus category would be appropriate. [EMFAC-LDV]

e If the terminal is private and the focus is on something like Greyhound buses, then the appropriate
category is Motor Coach. Motor Coaches are heavy buses with a specific body type used for
interregional transit. They are regulated through the Truck and Bus rule. [EMFAC-HD]

e Rental car shuttles are covered under the Other Bus (Diesel) category. [EMFAC-HD]

e EMFAC also models Other Bus (Gasoline) category vehicles. Other buses are regulated under the
Truck and Bus Rule. [EMFAC-LDV]
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4.1. Detailed Approach - EMFAC-

LDV Procedure

The Detailed Approach — EMFAC-LDV Procedure should be used when generating emission rates for any

of the LDV vehicle categories listed in Table 1.

Table 1: EMFAC2011-LDV Vehicle Categories

EMFAC2011 Vehicle & Technology Description
LDA —-DSL Passenger Cars
LDA — GAS Passenger Cars
LDT1 - DSL Light-Duty Trucks (0-3750 Ibs)
LDT1 - GAS Light-Duty Trucks (0-3750 Ibs)
LDT2- DSL Light-Duty Trucks (3751-5750 Ibs)
LDT2 - GAS Light-Duty Trucks (3751-5750 Ibs)
LHD1 - DSL Light-Heavy-Duty Trucks (8501-10000 lbs)
LHD1 - GAS Light-Heavy-Duty Trucks (8501-10000 Ibs)
LHD2 —DSL Light-Heavy-Duty Trucks (10001-14000 lbs)
LHD2 — GAS Light-Heavy-Duty Trucks (10001-14000 Ibs)
MCY — GAS Motorcycles
MDV — DSL Medium-Duty Trucks (5751-8500 lbs)
MDV — GAS Medium-Duty Trucks (5751-8500 lbs)
MH - DSL Motor Homes
MH — GAS Motor Homes
T6TS — GAS Medium-Heavy Duty Gasoline Truck
T71S — GAS Heavy-Heavy Duty Gasoline Truck
SBUS — GAS School Buses
UBUS — DSL Urban Buses
UBUS — GAS Urban Buses
OBUS - GAS Other Buses

The current version of the EMFAC model, future model versions, and supporting documentation can be
downloaded from the CARB website at: www.arb.ca.gov/msei/onroad/latest version.htm. The steps to

using EMFAC2011-LDV are illustrated in the figure on the following page. Additional details will be

available in the EPA’s guidance, when finalized

(www.epa.gov/otaqg/stateresources/transconf/policy.htm#project).

PTSD-MSAB
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Figure 5: Process for Generating Emission Rates for EMFAC-LDV Vehicles (Detailed Approach)

Diivide the project into
larkes

!

Deetermime the mumber of
EMFAC runs

Select “Emfac™

b miode 15 Scenario

Tvpe

Change distributions of
| vehicle population to
reflect project flest mix

Select Cutput
Surmmary Rale
File (RTS File)

Save scenario
anid run Emfac
mode

More information and detailed step-by-step instructions for a few illustrative example projects using the

Detailed Approach for EMFAC-LDV vehicles are available in Appendix A (Page 38 and Page 64).

PTSD-MSAB
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4.2. Detailed Approach - EMFAC-HD Procedure

The Detailed Approach — EMFAC-HD Procedure should be used when generating emission rates for any
of the EMFAC2011-HD vehicle categories listed in Table 2.

Table 2: EMFAC2011-HD Vehicle Categories

EMFAC2011 Vehicle & Technology

Description

T6 Ag - DSL

Medium-Heavy Duty Diesel Agriculture Truck

T6 CAIRP heavy - DSL

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

T6 CAIRP small - DSL

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

T6 instate construction heavy - DSL

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

T6 instate construction small - DSL

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

T6 instate heavy - DSL

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

T6 instate small - DSL

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

T6 OO0S heavy - DSL

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

T6 O0S small - DSL

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

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

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

T7 Ag - DSL Heavy-Heavy Duty Diesel Agriculture Truck

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

T7 CAIRP construction - DSL

Heavy-Heavy Duty Diesel CA International Registration Plan
Construction Truck

T7 NNOOS - DSL

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

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

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

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

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

T7 tractor - DSL

Heavy-Heavy Duty Diesel Tractor Truck

T7 tractor construction - DSL

Heavy-Heavy Duty Diesel Tractor Construction Truck

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

Motor Coach - DSL

Motor Coach

All Other Buses - DSL

All Other Buses

PTSD-MSAB
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In order to capture all the emission processes for EMFAC-HD vehicle categories, users will need to access
multiple data sources (described in Table 3 below). This is because the data formats and input
requirements are quite different for different processes:

e Running Exhaust Emission Rates (g/mile) change by speed, and therefore, requires speed as an
input.

e PM Brake Wear and Tire Wear Emissions Rates (g/mile) are assumed to be same at all speeds
(EMFAC outputs it at the “ALL Combined Speed” level).

e |dling Exhaust Emission Rates (g/hour) are based on idling time.

All the required emission rates are available on the ARB website. The specific tools used to generate
emission rates for the HD vehicle categories will vary depending on the particular type of emissions
selected. Table 3 provides a quick reference for data sources for each of the emission processes. Users
need to follow all the procedures detailed in following sections (4.2.1-4.2.3) to estimate emission from
EMFAC-HD vehicles.

Table 3: Data Sources for EMFAC-HD Vehicle Emission Rates (Detailed Approach)

Emission Process Where to Find Units
Running Exhaust http://www.arb.ca.gov/emfac
Emission Rates g/mile
(RUNEX) Download “by speed” for RUNEX
Other Emission
Rates* http://www.arb.ca.gov/emfac
[PM Brake Wear g/mile
and Tire Wear Download “Combined” Speeds for Other
(PMBW/TW)]

Idling Exhaust
'T‘g. xhaus http://www.arb.ca.gov/msei/emfac2011 idling emission rates.xl|
Emission Rates g/hr

(IDLEX) e

More information and detailed step-by-step instructions for a few illustrative example projects using the
Detailed Approach for EMFAC-HD vehicles are available in Appendix A (Page 57 and Page 77).

* Since all EMFAC-HD vehicles use diesel fuel, EMFAC doesn’t output separate Starting and Evaporative emissions
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4.2.1. EMFAC-HD Vehicles: Running Exhaust Emission Rates (RUNEX)

The general methodology for generating Running Exhaust Emission Rates for EMFAC-HD Vehicles using
the Detailed Approach is explained in Figure 6.

Figure 6: Process for Generating RUNEX Emission Rates for EMFAC-HD Vehicles (Detailed Approach)

Go to EMFAC2011 Web Database

Select Database type

[EMFAC2011 or EMFAC2007]

Select Region type

Select Region

Select Calendar Year

Select Season

Uncheck the ‘Vehicle Check the ‘Vehicle
Does the project contain

Category’ checkbox Category’ checkbox, and
(defaults to “ALL” option) multiple vehicle categories? select the desired vehicle

Check the ‘Fuel’ checkbox and select the “DSL” option

Check the ‘Model Year’
checkbox and select the
desired Model Year (or Is activity data available at the Uncheck the ‘Model Year’
select “ALL” option for Model Year level? checkbox (defaults to
multiple Model Years) “Combined” option)

Check the ‘Speed’
checkbox and select the Check the ‘Speed’ checkbox

Are the activity data distributed
and select the desired

“ALL" option (for multiple over multiple speed bins?
speed outputs) speed bin

Click ‘Download’ button and save the Emission Rate file

Output Emission Factor

Lookup Table
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The emission rates are available through the EMFAC2011 web database (http://www.arb.ca.gov/emfac).
Users are required to select the following options:

e Vehicle Category Scheme: EMFAC2011, EMFAC2007

e Region Type: Statewide Average, Air Basin, Air District, MPO, County, Sub-Area (GAI)
e Region

e (Calendar Year

e Season

e Vehicle Type (based on vehicle category scheme selection)

e Fuel Type

e Model Year

e Speed

A screenshot of the EMFAC Web Database for Emission Rates is shown in Figure 7.

Figure 7: Graphical User Interface (GUI) of the EMFAC Web Database (Emission Rates)

About ARB | Calendars | A-ZIndex | ContactUs

California Environmental Protection Agency

- Search ARE 'Q
©= Air Resources Board AlAIA © Googe ) Advances

Business A Health

Home | Reducing Air Pollution | Air Quality istance | Laws & Regulations

M , Febl 4, 2013 3 3
onday, February EMFAC Emissions Database
Up Links
© Reducing Air Pollution - ARB .
Programs Data Type: “ Emissions
© Mobile Sources ) Emission Rates
© Manufacturers
Region: Please Select ~
© Air Quality
© Emissions Inventory Calendar Year: Please Select ~
& Mobile Sources
Emissions Season: Please Select ~
Inventory
Vehicle Category:  please Select -
PROGRAM LINKS
Model Year: Please Select ~
© Background
© Categories Speed: Please Select ~
© Current Methods
© Historical Methods Fuel: Please Select ~
RESOURCES
© Contact Us Download Data

© Join the MSEI Email List
© RSS/ Mewsfeedrss icon

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

PTSD-MSAB Page 14


http://www.arb.ca.gov/emfac

Handbook for Project-level Analyses

4.2.2. EMFAC-HD Vehicles: Other Emission Rates (PMBW, PMTW) 4

The general methodology for generating Other Emission Rates (PM Brake Wear and PM Tire Wear) for
EMFAC-HD Vehicles using the Detailed Approach is explained in Figure 8.

Figure 8: Process for Generating Other Emission Rates for EMFAC-HD Vehicles (Detailed Approach)

Go to EMFAC2011 Web Database

Select Database type

[EMFAC2011 or EMFAC2007]

Select Region type

Select Region

Select Calendar Year

Select Season

Check the ‘Vehicle
Category’ checkbox, and

Uncheck the ‘Vehicle
Category’ checkbox
(defaults to “ALL” option)

Does the project contain
multiple vehicle categories?

select the desired vehicle

Check the ‘Fuel’ checkbox and select the “DSL” option

Check the ‘Model Year’
checkbox and select the
desired Model Year (or Is activity data available at the Uncheck the ‘Model Year’
select “ALL” option for Model Year level? checkbox (defaults to
multiple Model Years) “Combined” option)

Uncheck the ‘Speed’
checkbox (defaults to
“Combined” option)

Click ‘Download’ button and save the Emission Rate file

Output Emission Factor

Lookup Table
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The emission rates are available through the EMFAC2011 web database (http://www.arb.ca.gov/emfac).

Users are required to select the following options:

e Vehicle Category Scheme: EMFAC2011, EMFAC2007

e Region Type: Statewide Average, Air Basin, Air District, MPO, County, Sub-Area (GAI)
e Region

e (Calendar Year

e Season

e Vehicle Type (based on vehicle category scheme selection)

e Fuel Type

e Model Year

e Speed (select “Combined” Speeds option)
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4.2.3. EMFAC-HD Vehicles: Idling Exhaust Emission Rates (IDLEX)

The general methodology for generating Idling Exhaust Emission Rates for EMFAC-HD Vehicles using the
Detailed Approach is explained in Figure 9.

Figure 9: Process for Generating IDLEX Emission Rates for EMFAC-HD Vehicles (Detailed Approach)

Open ARB’s Mobile Source Emissions Inventory webpage

(http://www.arb.ca.gov/msei/modeling.htm)

Right click on the “EMFAC2011 Idling Emission Rates” file and
select the ‘Save As’ option

Output Emission Factor
Lookup Table

Browse to the appropriate region

Filter the Excel data table,
and select the appropriate
Calendar year and Vehicle

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

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

e Emission rates are in grams/hour

e Annual idling emission rates are a composite of winter and summer high idle.

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

e HD Idling emission rates are available for two geographic areas: (1) the South Coast Air Basin
and the South Central Coast (Ventura County) Air Basin; and (2) all other areas.

Specific idling emission rates can be selected by selecting select the “Filter” function from the “Data”
menu and then selecting the following from the drop-down menus:

e By Calendar Year
e By Season

e By Vehicle Class
e By Fuel Type

e By Model Year
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Appendix A

Project-level Analyses

Sample Scenarios
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Decision Matrix

Temperature/Relative Humidit:
Are project-specific ambient
temperature and relative humidity
profiles available, and different
from EMFAC defaults?

Vehicle Age Distributions
Are population and/or activity
data available at the vehicle
model year level?

Rest/Soak Time
Are vehicle rest/soak time data Use Detailed Approach
available for the project?

Use Simplified Approach
(EMFAC2011-PL)

Simplified Approach

Open EMFAC2011 Project-level Tool

Select Database type
[EMFAC2011, EMFAC2007, CTEMFAC, or Total]

Select Region type

Select Region

Select Calendar Year

Select Season

Check the ‘Vehicle Category’
checkbox, and select the desired

Uncheck the ‘Vehicle Category’
checkbox (defaults to the “ALL”
option

Does the project contain multiple

vehicle categories?
s vehicle

Check the ‘Fuel’ checkbox, and
select the desired fuel [“TOT” for

Uncheck the ‘Fuel’ Category
checkbox (defaults to the “ALL”
option

Does the project activity data vary by
fuel type?

Uncheck the ‘Speed’ checkbox No Check the ‘Speed’ checkbox and

(defaults to the “ALL” option)

Are the activity data distributed over
multiple speed bins?

select the desired speed bin

Click ‘Download”

Output Emission Factor Lookup

Table
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Detailed Approach

EMFAC-LDV Categories

EMFAC-HD Categories
Divide Project data by
Vehicle categories

Follow EMFAC-LDV Procedure Follow EMFAC-HD Procedure

Detailed Approach - LDV

Divide the project into
ks

l

Determine the mumbser of

EMFAC muns
|
l Spocify Basic’s ———
i Ne Use anmmial
seographic arca werage
Selest calendr BUEMPAC Enter scenario
scerario for cach
year titke
menth'scsson
Modify vehicle
classcs
+
Configure Emission Factor Outputs Edit Program Generate Emission
Constants || | Fastors
Sclect “Emac” Select Output T Save scenio
B mode as Scanario Paticulc == L w:hmm P ndrmunEmfac
Type reflcet project fleet mix mody
l 1
Configure temp., I Select Output E
relative humidity, Summury Rate r.:.x it
Sspeed File (RTS File) T
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Detailed Approach — HD
[Processes: RUNEX]

Go to EMFAC2011 Web Database

Select Database type
[EMFAC2011 or EMFAC2007]

Select Region type

Select Region

Select Calendar Year

Select Season

Uncheck the ‘Vehicle Category’ Check the ‘Vehicle Category”

Does the project contain multiple
checkbox (defaults to “ALL” p. g . P checkbox, and select the desired
. vehicle categories? ,
option) vehicle

Check the ‘Fuel’ checkbox and select the “DSL” option

Check the ‘Model Year’ checkbox

i et i Clasiliae) (el Is activity data available at the Model Uncheck the ‘Model Year’

Year (or select “ALL” option for Ve el checkbox (defaults to “Combined”
multiple Model Years) i

option

Check the ‘Speed’ checkbox and
select the “ALL” option (for
multiple speed outputs)

Are the activity data distributed over Check the ‘Speed’ checkbox and
multiple speed bins?

select the desired speed bin

Click ‘Download’ button and save the Emission Rate file

Output Emission Factor Lookup Table

Detailed Approach — HD
[Processes: PMBW, PMTW]

Go to EMFAC2011 Web Database

Select Database type
[EMFAC2011 or EMFAC2007]

Select Region type

Select Region

Select Calendar Year

Select Season

Uncheck the ‘Vehicle Category’
checkbox (defaults to “ALL”
ption)

Check the ‘Vehicle Category”
checkbox, and select the desired
vehicle

Does the project contain multiple
vehicle categories?

Check the ‘Fuel’ checkbox and select the “DSL” option

Check the ‘Model Year’ checkbox
and select the desired Model

e Is activity data available at the Model Uncheck the ‘Model Year’
Year (or select “ALL” option for e checkbox (defaults to “Combined”

multiple Model Years) option

Uncheck the ‘Speed’ checkbox
(defaults to “Combined” option)

Click ‘Download’ button and save the Emission Rate file

Output Emission Factor Lookup Table
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Detailed Approach — HD
[Processes: IDLEX]

Open ARB’s Mobile Source Emissions Inventory webpage

(http://www.arb.ca.gov/msei/modeling.htm)

Right click on the “EMFAC2011 Idling Emission Rates” file and select the
‘Save As’ option

Output Emission Factor
Lookup Table

Browse to the appropriate region

Filter the Excel data table, and
select the appropriate Calendar
year and Vehicle

SAMPLE SCENARIOS
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Project Details

* The project is a lane expansion of the existing highway and
the addition of an interchange (on/off ramps) to access two
park-and-ride lots and bus terminals

e Location: Sacramento, CA*

* The project is expected to be completed in 2019
— Year of expected peak emissions (analysis year): 2020

* Areaisin nonattainment of the annual PM2.5 NAAQS and the
2006 24-hour PM2.5 NAAQS

* Default EMFAC age distribution used

* Default EMFAC Sacramento county fleet mix used for arterials
— Project-specific fleet mix available for highway LD vs. HD split

* Detailed bus roster (bus type and age distribution) provided
by transit agency

*An additional sample scenario for LA County is also shown

Scenarios

* Seven sample scenarios to cover a variety of project

combinations are shown (based on variations in fleet mix):

— One scenario for an arterial link - default fleet mix

— One scenario for a freeway link - non-truck vehicles

— One scenario for transit bus-only running links

— One scenario for highway link with project-specific fleet mix
— One scenario for bus-only transit terminal - Idle

— One scenario for starts (light duty passenger cars and trucks
only — default EMFAC mix)

— One sample scenario where the fleet consists of light duty
passenger cars (from EMFAC-LDV) and heavy duty trucks
(from EMFAC-HD)
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SCENARIO #1: Arterial link Default Fleet

* One scenario for an arterial link with default fleet
mix (vehicle and fuel/technology distributions are
default)

* Provide the emission rates for the project’s
arterials.

* Vehicles: All vehicle categories combined
* Fuel: All fuels with default technology distribution
e Speed: 30 MPH

Protocol

Temperature/Relative Humidit:
Are project-specific ambient
temperature and relative humidity
profiles available, and different
from EMFAC defaults?

Vehicle Age Distributions

Are population and/or activity
data available at the vehicle

model year level?

Rest/Soak Time
Are vehicle rest/soak time data Use Detailed Approach
available for the project?

Use Simplified Approach
(EMFAC2011-PL)
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A 9 o

File Home

EEOES S X
EMFAC2011-PL (Ver 1.1)
Project-level Emission Rates Database
€ EMFAC2011 Vehicle Categories  © EMF vehicle C .
Vehicle Category SE|eCt Vehlde
Scheme: € Trucks / Non-Trucks Categories © Trucks 1/ Trucks 2 / Non-Trucks Categories — Category
@ Total (Fleet average) | Scheme
Region type: ® state  AirBasin € Air District © mpo © County © Ga
Region B
calyr =]
Season E
O vehicle Category AllVehicles Combined
O Fuel Type ALL
O Speed ALL
Reset Download Exit

Home < =
EMFAC2011-PL (Ver 1.1)
Project-level Emission Rates Database
€ EMFAC2011 Vehicle Categories ¢ EMFAC2007 Vehicle Categories
hicl
ve n;:]g:]t:gorv € Trucks / Non-Trucks Categories QO Trucks 1/ Trucks 2 / Non-Trucks Categories

® Total (Fleet average)

Region type: C state ¢ AirBasin € Air District < MPO
Region
calyr B
Season

=

O Vehicle Category AllVehicles Combined

O Fuel Type ALL

0O speed ALL

Reset Download

Select Region
Type
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-
‘G|:|-;u-|:

Main Page - EMFAC2011-PL (Ver1.1) .

=

v @c @ =

EMFAC2011-PL (Ver 1.1)

Project-level Emission Rates Database

Vehicle Category

€ EMFAC2011 Vehicle Categories © EMFAC2007 Vehicle Categories

€ Trucks / Non-Trucks Categories

O Trucks 1/ Trucks 2/ Non-Trucks Categories

Scheme:
® Total (Fleet average)
Region type:  State © pirBasin © Aiir District © MPO « County © Gal
Region |z|
Calyr San Benito
San Bernardino
Season San Diego
San Francisco
San Joaquin
O  vehicle {San Luis Obispo
——|SanMateo
O  Fuel Typ{Santa Barbara
—————|Santa Clara
OO0 Sspeed |SantaCruz
Shasta @
Sierra
Reset Siskiyou Ex
——{Solano
Sonoma -

=== Select Region

Main Page - EMFAC2011-PL (Ver1.1)

o

v @ =@ =

EMFAC2011-PL (Ver 1.1)

Project-level Emission Rates Database

Vehicle Category

€ EMFAC2011 Vehicle Categories

© Trucks / Non-Trucks Categories

© EMFAC2007 Vehicle Categories

O Trucks 1/ Trucks 2 / Non-Trucks Categories

Scheme:
@ Total (Fleet average)
Region type:  state € airBasin € Air District € MpPo « County € cal
Region Sacramento |z| 1
calvr 2020| E _ Select
Calendar year

Season 2021
2022
2023 —

O vehicle {2024 Vehicles Combined
2025 —————————

O  Fuel Typq2026 L

2027

O speed |2028 L
2029
2030

Reset 2031 Exit
—2032 hd

2033
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EMFAC2011-PL (Ver11) . [E=REE

-
%9-e-|s Main Page -
v @c @ =

.

EMFAC2011-PL (Ver 1.1)
Project-level Emission Rates Database

€ EMFAC2011 Vehicle Categories © EMFAC2007 Vehicle Categories

Vehicle Category
Scheme:

€ Trucks [/ Non-Trucks Categories O Trucks 1/ Trucks 2 / Non-Trucks Categories

® Total (Fleet average)

Region type: ‘  State © pirBasin © Aiir District © MPO « County © Gal

Region Sacramento |z|

calvr 2020 =

B

| Season

Vehicles Combined

O  vehicle

‘ O  Fuel Type ALL

‘ O Speed ALL

| 4==mm Select Season

Reset Download Exit
-

Main Page - EMFAC2011-PL (Ver1.1) o [= [ [t

ERCE
v @ =@ =

EMFAC2011-PL (Ver 1.1)
Project-level Emission Rates Database

€ EMFAC2011 Vehicle Categories ¢ EMFAC2007 Vehicle Categories

Vehicle Category
0 Trucks 1/ Trucks 2 / Non-Trucks Categories

© Trucks / Non-Trucks Categories

Scheme:
@ Total (Fleet average)
Region type:  state € airBasin € Air District € MpPo « County € cal
Region Sacramento |z|
calvr 2020 =l
Season Annual E
| O vehicle Category Allvehicles Combined |
O  Fuel Type ALL
‘ O Speed ALL ‘

Reset Download Exit

—— Select Vehicle

Category
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-
‘G|:|-;u-|:

Main Page - EMFAC2011-PL (Ver1.1) .

=

v @c @ =

EMFAC2011-PL (Ver 1.1)

Project-level Emission Rates Database

Vehicle Category

€ EMFAC2011 Vehicle Categories

€ Trucks / Non-Trucks Categories

© EMFAC2007 Vehicle Categories

O Trucks 1/ Trucks 2/ Non-Trucks Categories

Download

Scheme:
® Total (Fleet average)
Region type:  State © pirBasin © Aiir District © MPO « County © Gal
Region Sacramento |z| 1
calvr 2020 =
Season Annual E
‘ O  Vehicle Category AllVehicles Combined ‘
Select Fuel
Fuel Type —
Type
STeet 6.3
DSL J
ALL
Reset Exit

=
B Y-

Main Page - EMFAC2011-PL (Ver1.1)

o

v @ =@ =

Vehicle Category
Scheme:

Region type:

EMFAC2011-PL (Ver 1.1)

Project-level Emission Rates Database

Reset

€ EMFAC2011 Vehicle Categories

© Trucks / Non-Trucks Categories

© EMFAC2007 Vehicle Categories

O Trucks 1/ Trucks 2 / Non-Trucks Categories

@ Total (Fleet average)

ALL
 state € airBasin  AirDi 05 MPH punty € cal

10 MPH
15 MPH =

Region Sacramento 20 MPH
25 MPH

calyr 2020
35 MPH

Season Annual 40 MPH
45 MPH
50 MPH =

O vehicle Category 55 MPH J
60 MPH -

Fuel Type 65 MPH
20040 5

| Speed |z| |

Download

Exit

lect
P — Se ecBiipeed
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-
e Main Page - EMFAC2011-PL (Ver 1.1) [E=REE
Home v@ =@ =

EMFAC2011-PL (Ver 1.1)
Project-level Emission Rates Database

€ EMFAC2011 Vehicle Categories © EMFAC2007 Vehicle Categories

Vehicle Category

Scheme: € Trucks / Non-Trucks Categories (O Trucks 1/ Trucks 2 / Non-Trucks Categories

® Total (Fleet average)

Region type:  State © pirBasin © Aiir District © MPO « County © Gal

Region Sacramento |z|
calvr 2020 =
Season Annual E

‘ O  Vehicle Category AllVehicles Combined ‘

Fuel Type TOT |z| ‘

speed 30 MPH [=] ‘

Click
Reset Download
- ‘Download’

Process Completion Message

Microsoft Access g

Emission Rate outputs have been saved to the < CAEMFAC2011-PL (Ver1.1)>
folder
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Output

(<18

.+ Computer » Local Disk (C) » EMFAC20L1-PL (Ver11)

-4 |
Organize = Includeinlibrary »  Sharewith »  Bum  Mewfolder
Sr Favortes Date modified
B Desiep ) EMFACOLL-PL (Ver L1).mdb
I8 Downloeds 4] EMFAC211-PL Ernission Rates - Sacramento County - 2020 Annual (D¢t 09, 1023 AM... 1 KB
L Recent Places
4 Uibraries
¢ Docurnents
o Music
il Pictures
B videcs
= Comguter
B Local Disk(C) o
J 2 items

tnsent

ER: Running Exhaust (RUNEX)

Fage Layout Dais  Revew View
Calitn N = Wane Teat
Blrg- L+ WA FEE EHFE Svogeacenss § - % o
ont Alsgrment 1 Lating
AL = K& | Region_Type >
A B C ] E F G H I 4 K L M N Q F o R T
oz
Reglon_ Negion paron ik el Pusl  |Veh&Tech] mdnvr speed ROG_ TOG_ o o €o2_ | [Pavieyis | PM10_ | PMIS_ S0m_
Type MUNDC | RUNDD | RUMCC | RUNDG | RUNDC | LCFSL | MUNEX | RUNEN | AUNEX
RUNDL
S Altvahiciat]
Ancsamants sonual [T qor lcembined.| ainve | somen | oo 0,066 1387 o307 | exe73: | sesies | ooos o004 aoos
Comines oy
b W EF_HUNEX CEF | EF_IDLEY  EF ¢ L] D]
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ER: Starting Exhaust (STREX)

set  Fage Layout Dats  Fevew  View
Calitn 0 NN " @ |[SEWoeTed Ceneral
4 Copy -
e ot Fomal Py B 2 0~ B | e A- FE @ FF Evopencenss § =% o
ont 3 Mgt 1 et
= L | Region_Type *
A B C (2] = F (] H 1 il 3 L M ] ] = o R
| o2
Regon_ | s cavr | Seman | veh uel  [veh®tech| mdivr | speed  |Wom_stmex| too_sex| oo s |Nom_sex|cog_smex| PRErie | PMIO_ | PMIS | L
Type = = 3 = | LoRs_ STREH STRIX =
1 | sthix
5 o 000 | e [l ] e |2 | aosa | aem | caer | moss | sissr | ocos | coes
mesnmants | 20 onunl | eines s v | 3 13 02 3 1 3
13 B -
WA e W] EF RIMEX | EF STREX - EF IDLEX . EF EVAR EF PMEW Resdme 0] 4
Reddy T o0 (-
.
ER: ldling Exhaust (IDLEX
.
e i
& cut n Jar e = = = = =) ) Tm X AutoSum = A
B o Cationi 0 A A == W [Siweptet General = s | iy r A
Paste B I - v | B A 3 $5 5 | 5 Merge & Center - _— +3 9 | Consitionsl Format Cell | Insert Delete Format Sort& Find &
- Jf Format Painter u-| @ A- EEE R BEnao $-% (WA Formatting = 3 Table * Styles = . e 2Ceart  Fitere Selecte
Clipboard o Fant Alignment HNumber sty cells Editing
AL - # | Region_Type 5
A B c D E H G H ] J K L M N a B [} [ 2
coz
Region_ | ¢ o rion calvr Season Veh Fuel  [Veh&Tech| mdive Speed  |ROG_IDLEX | TOG_IDLEX | CO_IDLEX |NOx 1DLEX | coz_ipuex | (PAVIEYI+ | PMI0_ | PM25S_ | oo o
Type tes). | iouex DLEX
5 1DLEX
Allvehicles Ve Allspeeds
County 2020 | Annual TOT  [Combined-| Al 1474 1958 | 15011 | 2834 |6700961 (4962826 0074 0,069 0022
Combined Combined
2 TOT
3
4
B
6
7
8
9
10 I
1
12
13
W ¥ W] EF_RUNEX _EF_STREX | EF_IDLEX ~EF EVAP _EF PMBWIW _Readme %3 Ik ]
Ready | [ EEE 0% (o) V)
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ER: Evaporative Emissions (EVAP

Wit Fage Lyjout m  Daa R view
Calitn N e = Wane Teat Ceneral
" Blrg- L2 2-A- FE#E RFE Slvogencens- | § - % »
Al = L | Region_Type
A B C D E F G H I J ¥ L M M Q P ]
Regon_ | s e | Sewen veh Buel  [VehRTech| mdlvr | speed | MOG- | ROG | ROG | KOG | TOG | TO4 | TO4 | TOG_
Type ORN | WTSC | RUNLS | RESTL | OWAN | WTSK | RUNLS | ResTL
1
| |amehicies Aliggteds
sncramante | 2090 | seeunl | e Al asof | orer | 24e8 | o2en | ceos | over | 2ass | oues
Combines Combined
EF_IDLEY | EF_EVAP < EF Pl Readme - 0J i
Il e (-

ER: PM Brake + Tire Wear (PMBWTW)

Inset  Fage Layout a Data

Calitn 0NN i = Wane Teat Cene
Blrg- L+ WA FEE EHFE Svogeacenss § - % o
Al = L | Region_Type
A B C D E F G H I 4 K L
Regon_ | s e | Sewen veh Buel  [VehRTech| Mdlvr | speed | PMIO | PMID | PM2S_ | PMZ5
Type PMTW | PMDW | PMTW | PWIOW
1
Alivehicles . Alsgreds -
i Sncramants gk IS Compimed | 20 Qo0 [
4
5
&
g
]
10
1
iH
11 -
EF IDLEX | EF ¢ EF_PHBWIW . Readme | 0 0]

M
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Emission Rate Description — Readme Tab
m’ Home | Insert | Pagelayout | Formulas oataj Review | View a@a’m

= X General + [fjconditional Formatting »  S=lnsert v X v Aj? ﬂ
/A

calibri *10 v A

@ $ - % » EEFormatasTable - 3 Delete - | [g]~
Y 8 8
gl | - ESLAAE-Ca R % 2 ) cell Syes - [Eiromat = | 2+ Futers Select+
Clipboard 1 Font. Number & Styles Cells Editing
Al - S« | Process ¥
A B c D E F G H =
1 Process |Units Description
2 RUNEX (g/mile) Running Exhaust Emi: Rate
3 | IDLEX (g/hr) Idling Exhaust Emission Rate
4 STREX (g/trip) Starting Exhaust Emission Rate
5 DIURN (g/veh/day) Diurnal Evaporative Emission Rate
6 HTSK (g/veh/day) Hot Soak Evaporative Emission Rate
7 [RUNLS 'E'Fh/dav) Running Losses Evaporative Emission Rate
8 RESTL (g/veh/day) Resting Losses Evaporative Emission Rate
9 PMBW  |(g/mile) Particulate Matter (PM) Brake Wear Emission Rate
10 pmTW (g/mile) Particulate Matter (PM) Tire Wear Emission Rate
11 |- —
Absence of emission rates for a vehicle category
indicates that either the vehicle class is not registered in
e the region for the selected scenario (zero population), or
that the vehicle class does not contribute to that specific
12 process emissions
13
14
15
16
17
18 .
M 4 v M| EF RUNEX _ EF_STREX  EF_IDLEX EF_EVAP ~ EF_PMBWTW | Readme[] 4 |
Ready | | B2 B 100% (- {(+

SCENARIO #2 — Highway link with Non-truck Fleet

e One scenario for a highway link with non-truck
vehicles only (default fleet mix)

e Provide the emission rates for the project fleet

* Vehicles: Non-truck vehicle categories only

e Fuel: All fuels with default technology
distribution

Speed: 65 MPH
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Protocol

Temperature/Relative Humidit:
Are project-specific ambient

temperature and relative humidity

profiles available, and different
from EMFAC defaults?

Vehicle Age Distributions
Are population and/or activity
data available at the vehicle
model year level?

Rest/Soak Time
Are vehicle rest/soak time data Use Detailed Approach
available for the project?

Use Simplified Approach
(EMFAC2011-PL)

EMFAC2011-PL (Ver 1.1)
Project-level Emission Rates Database

€ EMFAC2011 Vehicle Categories EMFAC2007 Vehicle Categories

Select Vehicle
Category
O Total (Fleet average) Scheme

Vehicle Category | .
Scheme: @ Trucks / Non-Trucks Categories QO Trucks 1/ Trucks 2 / Non-Trucks Categories

Region type: @ state  © AirBasin  © AirDistrict < MpO C county € GAl

B
calyr B
Season |z|

[T

‘D Vehicle Category ALL < ‘
‘ O Fuel Type ALL v ‘
‘ O speed ALL v ‘

Reset Download Exit
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A 9 o

File Home

B x

EMFAC2011-PL (Ver 1.1)
Project-level Emission Rates Database

€ EMFAC201

hicle Categories € EMF

Vehicle C

Vehicle Category

@« s / No < Cate, 25 ks 1 / Trucks 2 / Non-Trucks
Scheme: Trucks / Non-Trucks Categories O Trucks 1/ Trucks 2 / Non-Trucks

Categories

O Total (Fleet average)

€ state

Region type: © AirBasin  © Air District oo
Region
Calyr =]
Season E
O Vehicle Category ALL
O Fuel Type ALL
O Speed ALL

Reset Download

Select Region
Type

Home

EMFAC2011-PL (Ver 1.1)
Project-level Emission Rates Database

€ EMFAC2011 Vehicle Categories ¢ EMFAC2007 Vehicle Categories

Vehicle Category

@ < /
Scheme: Trucks

Non-Trucks Categories O Trucks 1/ Trucks 2 / Non-Trucks Categories

O Total (Fleet average)

Region type: € state  © AirBasin  © AirDistrict < MPO ® county € GAl
Region Sacramento B | _
calyr B
Season E
O vehicle Category ALL
O Fuel Type ALL
O speed ALL

Reset Download

Select Region
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A 9 o

File Home

B x

EMFAC2011-PL (Ver 1.1)
Project-level Emission Rates Database

€ EMFAC201

hicle Categories € EMF

Vehicle C
Vehicle Category

scheme: Trucks/

Non-Trucks Categories

O Total (Fleet average)

Region type: © state ¢ AirBasin € Air District € MpPO

O Trucks 1/ Trucks 2 / Non-Trucks

Categories

1PO & County C GA
Region Sacramento B 1
Ccalyr 2020 E | _ Select
Calendar year
Season E
O Vehicle Category ALL
O Fuel Type ALL
O Speed ALL
Reset Download Exit
-
Home < =
-~

EMFAC2011-PL (Ver 1.1)
Project-level Emission Rates Database

€ EMFAC2011 Vehicle Categories " EMFAC2007 Vehicle Categories
Vehicle Category & . O / k
Scheme: Trucks / Non-Trucks Categories Trucks 1/ Trucks 2/ Non-Trucks C

O Total (Fleet average)

Region type: € state  © AirBasin  © AirDistrict < MpO & county

Sacramento

2020

=]

ategories

Annual

[z

O Vehicle Category
O Fuel Type

0O speed

Reset

ALL

ALL

ALL

Download

C GAl

¢==mm Select Season
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File Home

O Total (Fleet averag

ge)
Region type: © state € AirBasin € Air District © mpPO & County
Region Sacramento B
Calvr 2020 =]
Season Annual E
| M  Vvehicle Category Non-Trucks E |

[m]

[m]

Fuel Type

Speed

ALL

LR 7?Re 5 X
-
EMFAC2011-PL (Ver 1.1)
Project-level Emission Rates Database
€ EMFAC2011 Vehicle Categories  © EMF vehicle C
hicl
Ve ";j‘::::gorv @ Trucks / Non-Trucks Categories O Trucks 1/ Trucks 2 / Non-Trucks

Categories

= Select Vehicle
Category

ALL

Reset Download

Exit

Home < =
EMFAC2011-PL (Ver 1.1)
Project-level Emission Rates Database
€ EMFAC2011 Vehicle Categories ¢ EMFAC2007 Vehicle Categories
hicl
ve n;:]g:]t:gorv & Trucks / Non-Trucks Categories QO Trucks 1/ Trucks 2 / Non-Trucks Categories

O Total (Fleet average)

Region type:

Reset

© state

€ AirBasin € AirD

Sacramento

2020

Annual

Vehicle Category

istrict

[z
B

Non-Trucks

© MPO

© County

<]

Fuel Type

TOT

[

Speed

ALL

Download

C GAl

Select Fuel
Type
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R0, o

Vehicle Category

File Home B x
EMFAC2011-PL (Ver 1.1)
Project-level Emission Rates Database
€ EMFAC2011 Vehicle Categories  © EMFAC2007 Vehicle Categories

Scheme: @ Trucks / Non-Trucks Categories O Trucks 1/ Trucks 2 / Non-Trucks Categories
OTotal (Fleetav
Region type: © state € Air Basin € Air District < MPO * County < GAl
Region Sacramento E
Calvr 2020 [=]
Season Annual E
B  Vehicle Category Non-Trucks E
Fuel Type TOT B
| @ speed 65 MPH B | = Select Speed
Bin
Reset Download Exit
-
Home < =
-~
EMFAC2011-PL (Ver 1.1)
Project-level Emission Rates Database
€ EMFAC2011 Vehicle Categories ¢ EMFAC2007 Vehicle Categories
Vehicle Category e | i .
Scheme: Trucks / Non-Trucks Categories O Trucks 1/ Trucks 2 / Non-Trucks Categories
QO Total (Fleet average)
Region type: © state € AirBasin € Air District < MpO © County C Gal
Region Sacramento B
calyr 2020 E
Season Annual E
=] Vehicle Category Non-Trucks E
B Fuel Type TOT [~
Speed 65 MPH =]
Click
Reset Download , i
- Download
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Process Completion Message

Micrasoft Access [

Emission Rate outputs have been saved to the < CAEMFAC2011-PL (Ver1.1)»
folder

ER: Running Exhaust (RUNEX)

W T
X AutoSum ~ ;\‘? ﬁ

I ovc [insed Poelmoul  Fomuls:  Deta Rewew

Cut - v = ks -
ir:, cation o - x == Swnp et General - i B = 3 [ Sa
) Bl I % | dw - = = Merge & Center = § = % 3 | %@ ;%3 Conditional Format Insert Delete Format Sort& Find &
F Format painter u- & A = BB Msigea canty # 53| pomatting~ a3 Toble~ sties= <+ | 2O e Select-
Clip d Font ignment o Number style Cells Editie
Al - f | Region_Type £
& | B I © D B F (< T T J K L M N 0 P Q R
coz
Region_ . ROG_ TOG_ NOx_ co2_ (Pavley i« PM10_ PM2.5_ SOx_
" cal: se veh Fuel |vehaTech| mdvr | speed CcO_RUNEX
Type S : i o i e ) Peed | numex | munex |- RUNEX | RUNEX | LCPS | RUNEX | RUNEX | RUNEX
1 RUNEX
County 2020 Annual  |Non-Truck: TOT AllMyYr 65 MPH 0048 0.062 1132 0173 438456 318.130 c.002 ©0.002 0.004
2
3
4
5
6
7
8
3
10
11
12
13 =
M 4> M| EF_RUMEX EF ¢ _EF_IDLEX __EF EVAP  EF PMBV l0E}
5 100% (=) } +)

Ready |
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ER: Starting Exhaust (STREX)

To |

[ e [ AT
& cn alori Il W - [Ewete encia - : B o= O [ Zeee AP
e Catib 10 - A A == - | [Eiwepied General iy g o= 5 X - : jﬁ
o e e A mEl P igeaCenter - § - % 3 %3 £ | Conditionsl Format Cell | Insert Delete Format Sot& Find &
# romatirtes |31 £ Lo [H> | S- A E[EE | FE Buaoeacenu § - % B | i o e sty | T DT | D uaes s e
oard Font a Alignment Styles Cell Editing
Al - £ | Region_Type 2
A B [] D E [ G H ] J K L M N a P a o
coz
Reglon | gegian Season veh Fuel [Veh&Tech| Mdve | Speed |ROG_STREX|TOG_STREX| CO_STREX |NOx sTREX| coz_strpx| (Pavevls | PMIO | PM2S_ | o) qrppy
Type wrs). | smex | STEX
1 STREX
T J
County 2020 | Annual ror  [MenTRUCkS| iy [AISPSS5 | oi0s | gai2 | 2572 | oass [ s7ss7 | es2s2 | ooos | coos | ooor
4 -Tot Combined
3
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ER: Evaporative Emissions (EVAP)
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SCENARIO #3 - Transit Bus-only Running Links

* One scenario for transit bus-only running links
(default fleet mix)

* Provide the emission rates for the project’s
arterials.

e Vehicles: UBUS-DSL only
* Speed: 65 MPH

Protocol

Temperature/Relative Humidit:
Are project-specific ambient
temperature and relative humidity
profiles available, and different
from EMFAC defaults?

Vehicle Age Distributions
Are population and/or activity
data available at the vehicle
model year level?

Rest/Soak Time
Are vehicle rest/soak time data Use Detailed Approach
available for the project?

Use Simplified Approach
(EMFAC2011-PL)
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File Home

B x

EMFAC2011-PL (Ver 1.1)
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File Home
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H! Ii Home o ! !
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O Total
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EMFAC2011-PL (Ver 1.1)
Project-level Emission Rates Database

Download

Click
‘Download’

Process Completion Message

o]

Microsoft Access

Emission Rate outputs have been saved to the < CAEMFAC2011-PL (Ver1.1)>
folder

Appendix A, Page 28



ER: Running Exhaust (RUNEX)
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DSL vehicles do not generate separate starting emissions.
Therefore, STREX emission rates for UBUS-DSL vehicles are zero.

Appendix A, Page 29



ER: Idling Exhaust (IDLEX)
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DSL vehicles do not generate evaporative emissions.
Therefore, EVAP emission rates for UBUS-DSL vehicles are zero.
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ER: PM Brake + Tire Wear (PMBWTW)
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SCENARIO #4: Highway link with Project-specific Fleet Mix

* One scenario for a highway link with project-specific
fleet mix

* Generate emissions rates for a highway link based on
the expected vehicle mix from the traffic data.

e Speed =65 MPH
* Fuel: All fuels with default technology distribution

* Calculate Emission Factors so that population and
VMT are 80% light duty and 20% heavy duty.
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Protocol

Temperature/Relative Humidit:
Are project-specific ambient

temperature and relative humidity

profiles available, and different
from EMFAC defaults?

Vehicle Age Distributions
Are population and/or activity
data available at the vehicle
model year level?

Rest/Soak Time
Are vehicle rest/soak time data Use Detailed Approach
available for the project?

Use Simplified Approach
(EMFAC2011-PL)

EMFAC2011-PL (Ver 1.1)
Project-level Emission Rates Database

€ EMFAC2011 Vehicle Categories EMFAC2007 Vehicle Categories

Select Vehicle
Category
O Total (Fleet average) Scheme

Vehicle Category ) .
Scheme: @ Trucks / Non-Trucks Categories QO Trucks 1/ Trucks 2 / Non-Trucks Categories

Region type: @ state  © AirBasin  © AirDistrict < MpO C county € GAl

B
calyr B
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[T
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‘ O Fuel Type ALL v ‘
‘ O speed ALL v ‘

Reset Download Exit
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Process Completion Message

Micrasoft Access [

Emission Rate outputs have been saved to the < CAEMFAC2011-PL (Ver1.1)»
folder
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Identify Desired Fractions for Trucks/Non-Trucks
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Calculate ER Components using Desired Fraction
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For example: PM10_RUNEX ER Component 1k = 20% X% 0.040 = 0.0080
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Calculate Resulting Emission Rate
(Repeat procedure for STREX, IDLEX, EVAP, & PMBWTW)

ER Tota1 = ER Non-Truck + ER Truck
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For example: PM10_RUNEX ER T4t = 0.0017 + 0.0080 = 0.0097

Scenario #5A Urban Bus Idle

* One scenario for bus-only transit terminal
— Urban Buses

e To produce idles rates for the Urban Buses at the
transit terminal.

e UBUS Idle Emission rates are generated by EMFAC-LDV

* Edit the population so that all population is “Urban Bus
(UBUS)”

e Fuel is diesel and age changed to reflect the actual ages
of the bus fleet
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Protocol

Temperature/Rel. Humidit
Are project-specific ambient
temperature and relative humidity
profiles available, and different
from EMFAC defaults?

Vehicle Age Distributions
Are population and/or activity
data available at the vehicle
model year level?

Rest/Soak Time
Are vehicle rest/soak time data Use Detailed Approach
available for the project?

Use Simplified Approach
(EMFAC2011-PL)

Detailed Approach

EMFAC-LDV Categories EMFAC-HD Categories

Divide Project data by
Vehicle categories

Follow EMFAC-HD Procedure

Follow EMFAC-LDV Procedure
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Open EMFAC2011-LDV

Emfac201 1 LDV V2.50.57.246

Add New Scenario

—_—— -
e =)
i
n |
C=
ozlre)
(18 =
L, EO PR (PO ) (P I8 I I -
Mo file
Listof Awvailable S Current Scenaria Data
Murnber:  0of0
Mame:
Calendar rear:
Seasan:
Type:
IM Pragram Parametersl Save |
Save As
#dd New Soenaria | Fiun
I I S Cenana Finish Editing |
Delete Gerain | Cancel |
— — —_—
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Inputs

Step 1 - Select “County”, “Sacramento”

Step 2 - Select “2020”
Step 3 - Select “Annual”
Click “Next”

155 Emfac2011-LDV - Editing data

]

0

File Run Help
* | Califg gz

3

(s

Q.

//
s
Lj.l
3
(D)
J)
Q@
(=
-
S
(L
(&
W
©

1

[
L\

{

it L 1 | | ]|

Basic scenario data - Select Area, Calculation Method, Calendar Year(s). and Season

Step 1 - Geographic Area Step 2 - Calendar Years

Select an Area Type m
State Select a Calendar Year
Air Basin
Dt |

Step 3 - Season or Month

. anuary -

Corc [ ]
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155 Emfac2011-LDV -- Editing data )
File Run Help
* { |Californiz o

v y——
s I‘ 7 - ~ — 4~ — = -
. « . AR ESoUrcesEsara|

Input 1 wlnputﬂ . |. | 1= | I I

Basic

Step 1 - Geographic Aea

scenano data - Select Area, Caleulation Method, Calendar Vear[s), and Season

Step 2 - Calendar Years
Area Type: County

County Select
State [saciaments =) Calendar year 2020 selected
Air Basin
DT Step 3 - Season o Month
County

Annual hd

Cancel Mext »

Input 2 Tab

Step 4 — Select a Scenario Title name
Then Click “Next”

Select “Emfac — Area fleet average emissions”

Click on “Summary Rates (RTS)” and Output
Particulate as “PM2.5”; “Detailed Impact

Rates (RTL)” will already be selected
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| input 1 Input 2 | Mode and Output | .

Basic scenario data - Select or Enter Scenario Title
for Reports -

1 Step 5 - Model Years:
All model years selected All vehicle classes selected

- Step 6 - Vehicle Classes Step 7 - 1/M Program Schedule

Standard |/M schedules
Al
Modify

a

; _ _ E—
35 Emfac2011-LDV — Editing data [E= )
—

File Run Help

Emfac201 1-LDV v2.50.57.246

| Input 1] Input 2 Mode and O >|r I

Burden - Area planning inventory Calimfa etailed vehicle data

Secenario Type: EMFAC -- Area-specific fleet average emissions (g/hr) for selected temperatures, relative humidites
speeds

mfac - drea fleet average emissions

Configure EMFew Outputs Emfac Rate Files i~ Dutput Particulate As... —

1 Total PM
Temperal Binary Impacts (BIN] ota

— ASCI Impacts (ERP) |
Relative Humidities
I Summary Rates (RTS) |
@ T06  THC
Speed, IDelalIed\mpaclHates [RTL) © ROG CHa

E dit Pragram
Codl [ Bk [ Comsane Frsh [

@ puig © PM2S

1~ Dutput Hydrazarbons As
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Eile Run Help
* L« \Califarniz

| tnput1 ] Input2 Mods and Dutput | Teckyih | Tt Basis | | | |

Burden -Area planing inventory | | Emfac - Area fleet averags smissions  Calimfas - Detaed wahicls dota

Seenario Type: EMFAC - Ares-specific flest average emissions (g/hi) for selected temperatures, relative humidites
speeds

Configure EMF. Outputs Emfac Rate Files Output Particulate As.
" Total PM

Binary Impacts [BIN]
i (EPM2S

Temperal

ASCIl Impacts [ERF)

Relative Hurmidities

Q Summary Rates (RTS] Output Hydrocarbons As...
= 170G THC

_ Seed. | Detailed [mpact Fiates (ATL]  A0G

" CHe

I Emfac2011-LDV -- Editing data SHRCN X

Edit Program
Cancel ': < Back r: CarEnE Finish ’:

L =

Edit Program Constants

* Select “Temperature”

* Delete all temperatures except 70

Select “Relative Humidities”
Delete all except 70
Click “Finish”
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e
% Emfac2011-LDV -- Editing data
e

*;\ m \ |Califgrnlz
. w . 8 GANIMRESO
mfac2011-LDV v2.50.57.246

| tnput1 ] Input2 Mods and Dutput | Teckyih | Tt Basis | | | |

[ _Buden - Area plmring inverioy | Emfac - Area flst averags smissions _ Calinfac - Detalled veficls data

Scenario Type: EMFAC - Area-specific fleet average emissions (g/hi] for selected temperatures, relative humidites

speeds
Configure EMF. Outputs Emfac Rate Files i~ Dutput Particulate s, —
i © Tatal PM
I Binary Impacts [BIN] o
Temperatures & E &
I = ASCI Impacts [ERP] I
Relative Hurmidities
il — 4| Summary Rates (RTS) ~ Dutput Hpdrocarbores Ag...
& 106G THC
Sl [t Impact Fates (ATLY CROE ooHe
||
|

— Edit Program
T Cancel '= < Back Constants

L
Finish

i Emfac2011-LDV -- Editing data

File Run Help -

m S caife
Ry

Enter data for temperature. Click button to enable new value.

(& Delete temperature 1 " Delete temperature 12 100
Tatie " Delete temperature 14 110
" Delete temperature 3 " Delete temperature 15 120 |iBicte data
€ Delete temperature 4 10 € Enter temperature 1
" Delete temperature 5 20 € Entert 17
of|  Delete 8 30 | fe humidites
speeds " Delete temperature 7 an
€ Delete temperature & 50
—Configlf " Delete temperature 3 50 Bere As..—
" Delete temperature 10 70
I " Delete temperature 11 80
|| © Delete temperatuie 12 o0 O PM25

H]
B

Rdi| ¥ Soit the anay (done alter exit) Cancel ons
= THC

€ CH4

e Edit Program =
—— Cancel |= < Back ': Pt ﬁ
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r
65 Emfac2011-LDV -- Editing data

File Run Help
* L Califogniz

Select/Edit temperature for Em_fa: calculations. ‘l , I -l -

Enter data for temperature. Click button to enable new value.

Rell ¥ Sort the array (done sfter exit)

@ Deletetemperatue 1 [ 79 & iy —
| tnput1 " Enter tempetature 2 e B
Burden-Ad||  Entertemperature 3 c eraln —_
——|| C Enterte ed [ c e —
L = {2 erature —

Seenariall| © Er i— (e i — |
speeds € Er = c R i
C Er T [ 2] e 20
C Er = C ji —

Config| o  Im— g s |
ol b o o —
(3 — o e —

Cancel i A

Edit Program
'= Constants

-
5 Emfac2011-LDV - Editing data

i — E——

File Run Help

* L \Califasniz

3 L ey
.« 28 NAIRREsSoUrc

| Input 1] Input 2 Mode and Output | Tech/IM | Ci Basis | |. | |

Burden - Area planning inventory I Emfac - Area et average emissions Calimfac - Detailed wehicle data

Secenario Type: EMFAC -- Area-specific fleet average emissions (g/hr) for selected temperatures, relative humidites

i speeds
Configure EMFew Outputs Emfac Rate Files i~ Dutput Particulate As... —
| i Total PM
Binary Impacts [BIN] o
Temperatures &
© PMI10 &
i — ASCIl Impacts (ERF) |
i Summary Rates (RTS] - Dutput Hpdhosatbons As
@ T06  THC
IDelalIed\mpaclHates [RTL) © ROG CHa
i Edit Py
i Cocdl [ Bk Comane Frsh [
-— —= =
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§f Emfac2011-LDV -- Editing data

File Run Help

Bz fjfe

[ Select/Edit rel hum for Emfac cakculatior g

Enter data for rel hum. Click button to enable new value.

@ Delete rel hum 1
= Tl T
Delete rel hum 3
" Delete rel hum 4
" Delete rel bum 5
" Delete rel hum 6
" Delete rel hum 7
" Delete rel bum &
()
@
e
(e

Delete rel hum 9
Delete rel hum 10
Delete rel hum 11
Enter rel hum 12

[TTHTTTITTT

DD DD DD N ND)

6§ Emtac2011-LDV -- Editing data
File Run Help

Enter data for rel hum. Click button to enable new value.

Delete rel hum 1
Enter rel hum 2

[T

DD ID DD DD

[THHTTTIT

@ e e His ita e e e s jte o)

= el F <Back F Eboon E= ﬁ
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mfac201 1 -LDV V2.50.57.246

I!npd]llrpl2 MudeaadUdM|T;dvﬂM]D{rBsn| e

Burden - Area planning I IEm!ac - &rea fleet average emissions Calimfac - Detailed vehicle data

Scenario Type: EMFAC - Area-specific fleet average emissions (g/hr) for selected temperatures, relative humidites
speeds

' Configure EMFesw. Outputs - Emfac Rate Files
T = Binary Impacts (BIN)

— STl Impacts (ERP)
Relative Humidities
Bl Summary Rates [RTS)

~ Output Paticulate As... —
€ Total PM

c pMip @ PM25

~ Output Hydrocarbons As...
@106 THC
Speed... | Detailed Impact Rates (RTL) ©ROG ¢ CH4

— Cancel

Click Edit Program Constants.

| input1 | Input 2| Mode and Output Tschnulcv.aml, [ |

Editing Program Constants - Technology Fractions IMtor i 2020

Exh Tech Fractions Edit the exhaust control technology fractions
Evap Tech Fractions Edit the evap control technology fractions
Interim | /M I Edit the constants for Enhanced Interim |/M program

EMFAC-LDY does not contain all onoad vehicle categories and cannot be used for Conformity assessments.
EMFAL 2011-5G, upon acceptance by U.S. EPA, is the proper tool to be used for Conformity assessment.

Cancel | <Back New> || Frish |

Click Next.
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Edit vehicle trips per day

Edit the YMT

EMFAC-LDY does not contain all ontoad vehicle categories and cannot be used for Conformity assessments.
EMFAC 2011-5G, upon acceptance by U.5. EPA, is Iheprnpa tool to be used for Conformity assessment.

Cancel ¢ Back Finish

Select the VMT/Trips tab, then click VMT.

T——— =& — v

'Editing VMT data for scenario 1: Run 54 - Bus Idle.

Total YMT for area o -3_ l HM' Paste Data Only
Sacramento Counly |

Ediling Mode Ediing VMT (vehicle mies traveled per weekday)

Total VMT | By Vehicle Talsl By Vehicle and Fuel Eyvmﬁm.,.. |

Fuel (1=Gas/2=Diesel/3=Flectric)

=

01 - Light-Duty Autos (PC)

02 - Light-Duty Trucks (T1)
03 - Light Duty Trucks (T2)

04 - Medum-Duty Trucks (T3)
05 - Light HD Trucks (T4)

06 - Light HD Trucks (T5)

07 - CAIRP+00S4S Tre/Sngl (T6)
08 - Agriculture (T6)

03 - Pubiic + Utiity (T6)

10- Out of State (T7)

11 -CAIRP (T7)

12 - Instate Tractor (T7)

13- Instate Single (T7)

14 - Port [Drayage) (T7)

15 - Agriculture (T7)

16 - Public+UtilsSolidw/aste{T7)
17 - Dther Buses

18 - Uiban Buses

19 - Motorcycles

20 - School Buses

- Motor Homes

Vehicle Class

Select By Vehicle and Fuel tab, highlight data, then click Copy with Headings.

Appendix A, Page 49



» PFel e T el vrTe
e

o County THT by YohictolFusl  Gar Biecel  Elec
zosarssz 757505 sy
2024933 ITSLE TN
TaTn01 24RLEE
GRTET e
11904 s3e227
w39z w20a
wsoar o

[
I o
110-0utof State (1T) o
(1-campr) o
12-Lastots Tractar(17) o
il s

o

o
o
senen
30048 417368
2806
otz
N we

)
o
o
o
0
o
"
.
)
o

20947852 75758 138
2424933 3758 IMe

TdT4eet 3453 .

s104 .

TERNs .

5 103 2tens .

IRF 4005415 TreSnal{Te) usezzz . .

[t Bariewlture (78) . .
4+ Pkl Uttty (16) . .
(100w Srare (1T . .
. .

. .

. .

. .

. .

. .

.

.

.

.

e

Paste the copied default VMT data in an Excel spreadsheet, then calculate the
Adjusted Fleet Mix by entering the project-specific VMT

Editing VMT data for scenario 1: Run 5A - Bus Idle. - -
— R
Tolal VMT for area Copy wit s 1 DatsOnky ]
5wam=nmtwm;-| 2
Editing Mode Editing YMT [vehicle miles traveled per weekday]

Total VMT | By Vehicle Class By Vehicle and Fuel | By Vehicle/Fusl/Hou |
Fuel (1=Gas/2=Diesel/3=Electric)

01 - LightDuty Autes (PC) 1
02- Light Duty Trucks (T1)
03- LightDuty Trucks (T2)
04 - Medum-Duty Trucks (T3)
05- Light HD Trucks (T4)

06 - Light HD Trucks (T5)

07 - CAIRP+00S+IS Tre/Sngl (T6)
08 - Agiiculture (T6)

09 - Public + Uity (T6)

' 10- Out of State (T7)
11-CAIRP (T7)

12 - Instate Tractor (T7)

13- Instate Single (T7)

14 - Port [Drayage) (T7)

15 - Agriculture (T7)

16 - Public+Util+S ofidw/aste(T7)
17 - Other Buses

18- Urban Buses

19 - Motarcycles

20 - School Buses

21 - Motor Homes

|3|~=w l Cancel

Highlight data, click Paste Data Only, click Apply, then click Done.

Vehicle Class
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Editing Program Constants - Population and Odometer Accrual for scenario year 2020

Edit the vehicle population

Edit the odometer acciual *

* Accrualis independent of calendar year

EMFAC-LDV does not contain all onvroad vehicle categories and cannot be used for Conformity assessments.
EMFAC 2011-5G, upon acceptance by U.5. EFA, is the pioper tool to be used for Conformity assessment.

Lancel I < Back. Next > ’ Hinish

Select Pop/Accrual tab, then click Population.

. = — T e -
Editing Population data for scenario 1: Run 5A - Bus Idle

Total Populaton for area Copy with Headings | Paste Data Ony_|
Sacramento Counly

Ediing Mode Editing Population (registered vehicles with
Total Populstion | By Vehicle Class By Vehicle and Fuel | By Viehicle/Fusl/fge |
Fuel (1=Gas/2=Diesel/3=Electric)

07 - Light-Duty Autos (PC) 529181.3
02 - Light-Duty Trucks (T1)
03 - Light-Duty Trucks (T2) 183394.
04 - Medium Duty Trucks (T3)

05 - Light HD Trucks (T4)

06 - Light HD Trucks (T5)

07 - CAIRP+00S+IS Trc/Sngl (TE)
08 - Agiculture [T6)

03 - Public + Utility (TE)

| 10-OuwetState (17)

11-CAIRP (T7)

12 Instate Tractor (T7)

13- Instate Single (T7)

14 - Port [Drayage) (T7)

15 - Agriculture T7)

16 - Public+UtikSolidw aste(T7)
17 - Other Buses

18 - Urban Buses

19 - Motoregpeles

20- School Buses

21 - Motor Homes

Change Urban bus population so all buses are diesel.
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Editing Population data for scenario 1: Run 5A - BusIdle MR SO ]
Total Populaton for rea - T c gt
Sacramento County |
Edting Mode Editing Population (registered vehicles with adiustments)
Total Popuiation | By Vehicle Class By Vehicle and Fuel | By Veticle/Fuel/Age |
Fuel (1=Gas/2=Diesel/3=Electric)

Light-Duty Autos (PC)
Light-Duty Trucks (T1)
Light-Duty Trucks (T2)
Medium Duty Trucks (T3)
Light HD Trucks (T4)
Light HD Trucks [TS)
CAIRP+00S+IS Trc/Sngl (TE)
Agiicuture (T6)

Public + Utiliy (T6)

Out of State (T7)
-CAIRP (T7)

- Instate Tractor (T7)

- Instate Single (T7)

- Port (Drayage] (T7)

- Agriculture (T7)

16 - PublicsUtikSolidwaste(T7)
17 - Other Buses

18- Urban Buses

19 - Motorcycles

20 - School Buses

21 - Motor Homes

-

Enter 735 under diesel and 1 under gas (EMFAC does not allowing
editing to 0). Click apply then the By Vehicle Fuel/Age tab.

23882389

P
aaLm =0
Vehicle Class

e — ~
Editing Population data for scenario 1: Run 5A - Bus Idle M\-'
Total Population for aiea Copy with He; s Paste Data Only
Sacramento County i
Edting Mode Editing Population lregistered veicles with adyusiments)
Total Population | By Vehicle Class | By Vehicle and Fuel By Vehicle/Fuel/Age
Vehicle Class o
~Fuel Type
Gas |
Diesel ]
Electric

)

Click Diesel, highlight all cells, then select Copy with Headings.

Appendix A, Page 52



B 1 c T 1] e T F T @ Al 1 e i e B i i ] i O R
County Diesel hiclelige AgeOl  Agen2 Age03 Agel4  Age05 Age0E AgeD7 AgeDd Age03 Ageld Agell Agel2 Ageld Agelt  Agels  Agels  Agell
01- Light-Duty Autes (FC) 107.392 166321 1207175 125414 124654 132578 136194 151164 148801 159664 16038 911089 42178 o o 0 [
02 - Light-Duty Trucks (T1) 589883 £.753723 6163523 534551 331762 675504 630862 71341 587421 T.A3976 50113 o 0 o o 0 o
03 - Light-Duty Trucks (T2) 369323 3333813 5727313 852275 642386 485719 833836 101227 552699 4.36661 610023 0 533637 576233 o
04 - Medium-Duty Trucks (T3) B.045H 7137085 8096372 849153 884578 76578 £34321 79306 689387 653202 525401 39719 329242 323413 23%691 1428424
05 - Light HO Trucks (T4) 846242 830.4287 §33.2295 TBT.343 T41755 682981 £44.825 56572 531349 484042 413208 380836 424307 50178 107255 878338 105554
08 - Light HD Trucks [T5) am 217.8745 2055427 187542 179308 161234 147646 MES37 136469 1M.874 958867 459858 217437 201629 346241 272305 M7.709
07 - CAIRFO0S4IS TrofSngl (T8) o o 0 0 0 [ 0 0 o 0 0 o 0 0 o 0 [
08 - Agriculture (TE) o o 0 0 o 0 o 0 o o 0 o 0 o o 0 0
03 - Public + Unility (TE) o o 0 0 o 0 o 0 o o 0 o 0 0 o 0 o
10 - Out of State (T7) o o 0 0 0 0 0 0 o 0 0 o 0 0 o 0 o
11- CAIRP (T7) o 0 o o 0 o 0 o o 0 o 0 o o 0 [
12 - Instate Tractor (T7) o o 0 0 o 0 o 0 o o 0 o 0 o o 0
13 - Instate Single (T7) 0 o 0 0 o 0 0 0 o 0 0 o 0 0 o 0 o
14 Port (Drayage) (T7) o (] 0 (] [l 0 [ 0 [] [ 0 [] 0 0 [ 0 o
15 - Agriculture (T7) o o 0 o o 0 o 0 o o 0 o 0 o o 0
|16 - PublicsUtil+SolidW aste(T7) o 0 0 0 0 0 0 0 o 0 0 o 0 0 o 0 o
17 - Other Buses 0 0 L} ] 0 ] '] ] ] ] 0 '] '] ] g 0 o
12 - Urban Buses L 0 45 165 225 75 15 1875 825 675 ﬂ 0 2 75 75 7.5. 0 0
19 - Motoroycles. o o 0 [ [ 0 [ 0 o [] 0 [ [] [ o 0 0
|20 - School Buses o 0 0 0 o 0 0 0 o 0 0 o 0 0 o 0 o
21 Motor Homes nser 3703245 3630701 336259 327575 298086 276451 24692 207957 181059 17604 200818 407134 522736 62872 617242 57.3
age count fraction of tot: adjusted count
1 0 0 0
2z 3 0.08122443 45
2 22 0224489796 165
4 3 0030612245 25
5 1 0010204082 75
& 2 0020408183 5
7 25 0255102041 1875
8 N OM2244998 825
9 9 0091838735 §75
0 4 0040818327 30
" o 0 o
1" 12 0.12244898 €0
” 1 0010204082 75
* 1 0010204082 75
5 1 0.010204082 75
total urban buses (default’ 738
Revise age distribution for Urban Buses using bus roster data in an Excel worksheet.
A L B8 1 C 1 o \ E|l F | G \ H | 1 | J \ K 1 L | M| N | O | P 1 9 | R
unty Di Ageﬂl Agﬂl A2 Aqe0s  Aqe0S  Aqe0E Aqgll'l Aqe0s  Aqedd  Aqeld  Aqell Aqel2 AQIJ A@N AqelS _Aqele Aqg\_?_
01 - Light-Duty Autos (PC) 107.392 nEE921 1ZO7176 12541 124654 132573 196194 151164 M8801 159664 15098 91083 2179 [) [ L)
02 - Light-Duty Trucks (T1) 539883 6.753723 6199529 5.94551 831762 675504 690862 713441 567421 713976 501213 0 0 ) 0 o
03 - Light-Duty Trueks (T2) 389323 3339813 5727913 852276 642886 485719 892836 101227 552699 4.36861 €.0023 0 0 0 539837 576233
04 - Medium-Diuty Trucks (T3) B.0451 7137085 8096372 249153 884578 766178 694921 769306 6.29387 653202 626401 I9THI 229242 323413 2.35691 0 14284
05 - Light HD Trucks (T4) 246242 8304297 8382295 767.343 T4L755 682981 644825 596572 531949 484.042 413208 980636 424307 SOL7IB 07255 878398 10555
06 - Light HD Trucks (T5) 2177 2178745 2055427 167542 179.308 161234 M7646 W5887 136469 1M4.874 958857 453858 217.437 201629 346241 272905 147.70]
07 - CAIRP+00S.IS TredSngl (T€) o o 0 o 0 0 0 0 0 o o 0 0 o 0 o
08 - Agriculture (T6) (] (] 0 0 0 0 0 (] 0 0 (] 0 0 [ 0 (]
09 - Public « Utility (T8) o 0 0 o 0 0 o 0 0 L 0 0 0 ] 0 o
10 - Out of State (T7) o o 0 o 0 0 0 o 0 o 0 0 0 0 0 0
11- CAIRP (T7) o o 0 o 0 0 0 0 0 o o 0 0 o 0 o
12 - Instate Tractor (T7) o o 0 o 0 0 o 0 0 o o 0 0 o 0 o
13 - Instate Single (T7) o 0 0 0 0 0 o 0 0 L] 0 0 0 [ 0 o
14 - Port (Drayage) (T7) 0 0 0 [} 0 0 (] (] 0 [} 0 0 0 (] 0 0
15 - Agriculture (T7) o o 0 o 0 0 o 0 0 o o 0 0 ) 0 o
18 - Public+Utils SolidWaste(T7) o o 0 0 0 0 o o 0 0 o o o o 0 0
17 - Other Buses o 0 0 L] 0 0 o o 0 L] 0 0 0 [ 0 L]
13 - Urban Buses 0 45 %5 25 75 5 1875 825 875 30 o 30 75 75 75 o
13- Motorcycles o o 0 o 0 0 o 0 0 o o 0 0 1] 0 o
20 - School Buses o o 0 0 0 0 L) o 0 o o 0 0 o 0 o
21- Motor Homes: 419127 37.03845 3630701 336259 J575 298086 _27.6451 24892 207957 121059 17601 200818 407134 522736 62872 517242 {
age count fraction of totz adjusted count
1 0 0 0
2 & 0.06122449 45
3 2 0224489736 65
4 3 0030812245 25
5 1 0010204082 75
& 2 0020408163 %
7 25 0255102041 85
g 1 0.112244838 825
9 9 0091836735 875
0 4 0040816327 0
n [] 0 o
2 © 0122448398 0
7 1 0010204082 75
" 1 0010204082 75
15 1 0010204032 75
tatal uiban buses (default, 5

__Run1-onroadBusAgeDistribution .~ Run2-Highway LD-HD _~ Run3-IdieBusFuelse

Copy adjusted data from Excel worksheet to EMFAC.
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e

Editing Population data for scenario 1: Run 5A - Bus Idle L Y i
Total Population for area Copy with Headings Paste Data Orly
Sactamento County |
' Editing Mode. Ediing Population (registered vehicles with adjustments) 1
Total Population | By Vehicle Class | By Vehicle and Fuel By Vehicle/Fuel/Age | I
Vehicle Class »

Paste adjusted data, click Apply, then click Done.

{6 Emfac2011-LDV -- Editing data
File Run Help

4

mfacéo1 1-LDV V2.50.57.246

| input 1 | Input 2| Mode and Output | Tech/IM | Cvr Basis (2020) PopsAcomsal | vMT/Tips | Profles/Speed |

Editing Program Constants - Population and Odometer Accrual for scenario year 2020

Population | Edit the vehicle population l
[ ] SR

*Accrual is independent of calendar year |

assessments.

EMFAC-LDY does not contain all on-road vehicle categories and cannot be wsed for Confors
EMFAC 2011-SG. upon acceptance by U.S. EPA, is the proper tool to be us

Lancel < Back Next >

Click Finish.
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Nome: Run 54 -BusIde

Calendar Year: 2020
Season:  Annual
Type:  Emfac

IM Program Parameters I

e

Add New Scenario

Edit Scenario

Delete Scenario

Save file and click Run.

Emfac2011 HLLDY Veasiits .
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" 1| PLEMFAC Bus Idle LDV.rts - Notepad =8

File Edit Format View Help

fritle : Run 5A - Bus Idle

Version : Emfac2011-LDV V2.50.57.246 ** WIS Enabled **

Run Date : 2012/05/22 13:32:05

Scen Year: 2020 -- A1l model years in the range 1976 to 2020 selected
Season : Annual

Area ! sacramento

Year: 2020 -- Model Years 1976 to 2020 Inclusive -- annual
Emfac2011-LDV Emission Factors: V2.50.57.246 ** WIS Enabled **

county Average sacramento County Average
Table 1: Running Exhaust Emissions (grams/mile; grams/idle-

! pollutant Name: Total organic Gases Temperature: 70F Relative Humidity: 70%
|
speed
MPH LDA LDT MDT HDT UBUS Mcy ALL
ll o 0.000 0.000 3.932  17.925 0.000 0.000 0.961 A
5 1.1
10 0.077 0.118 0.244 0.741 0.072 3.839 0.152
l 15 0.053 0.082 0.173 0. 500 0.054 3.064 0.109 fl
i 20 0.039 0.060 0.129 0.353 0.042 2.572 0.082
25 0.030 0.046 0.101 0.264 0.034 2.270 0.065

Open rts file in Notepad.

Since UBUS emission rates for Speed 0 MPH [idling] are 0, the 5 MPH Running
Emission Rate (g/mile) is converted to Idling Emission Rate (g/hr)

r. i A
77| PL EMFAC Bus Idle LDV.rts - Notepad [ESRECN™ >
ey — -
File Edit Format View Help
pollutant Name: PM2.5 Temperature: 70F Relative Humidity: 70%
speed
MPH LDA LoT MDT HDT UBUS MCY ALL |
0 0.000 0.000 0.077 0.000 0.016
5 0.008 0.010 0.016 0.001 0.011
10 0.005 0.006 0.012 0.000 0.007
15 0.004 0.004 0.009 0.000 0.005
20 0.003 0.003 0.007 0.000 0.004
| 25 0.002 0.002 0.006 0.000 0.003
fl 30 0.002 0.002 0.005 0.000 0.002
35 0. 00 0.002
40 0.001 0.001 0.004 0.000 0.002
45 0.001 0.001 0.003 0.000 0.002
f 50 0.001 0.001 0.003 0.000 0.002
55 0.001 0.001 0.003 0.000 0.002 (]
60 0.001 0.002 0.003 0.000 0.002
f 65 0.002 0.002 0.003 0.001 0.002
L
|
< (0 3
L—= — = — 4

Select the UBUS running emissions for PM2.5 at 5 MPH
¢ Multiply the 5 MPH Emission rate (g/mile) by 5 (mile/hr) to calculate the
Idling Emission rate (g/hr)
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Scenario #5B Other Bus - DSL Idle

One scenario for bus-only transit terminal
— Other Buses - DSL

* To produce idles rates for the Other Buses at the
transit terminal.

e OBUS - DSL Idle Emission rates are generated by
EMFAC-HD

* Fuel is diesel and age changed to reflect the
actual ages of the bus fleet

Protocol

No

No Rest/Soa e Yes
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Detailed Approach

EMFAC-LDV Categories Divide Project data by EMFAC-HD Categories
Vehicle categories

Follow EMFAC-HD Procedure

Follow EMFAC-LDV Procedure Extract Emission Rate data for
EMFAC-HD categories from
EMFAC2011 Web Database

Procedure

From the ARB website, select the “Air Quality”
tab,

Then select “Emissions Inventories”
Then select “Mobile”
Then select “On-Road Motor Vehicles”

Then select “EMFAC 2011 Idling Emission
Rates”
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| | © Air Resources Board - Homepage

\(_-/"\ |e www.arb.ca.gov/homepage.htm

@' - 2

ntact Us

California Environmental Protection Agency
&= Air Resources Board

Reducing Air Pollution

((Search ARB_
alAA - _

! Google

Home

Air Quality | Busin

© Overview © Standards & Area Designations © Air Quality Studies
Portal web pages for Air Qualty & Emissions. Current standards, Standards under review, and area AQ and Climate Change Studies co-sponsored by ARB
designations
© Air Quality Monitoring Network — - © Medeling Software
Monitoring activities and sites, Qualty Assurance © Emissions Inventories Collection of modeling software and associated
activiis, stc. Criteria pollutants, green house gas emissions, and documentation
toxics.
swac-ny-side with the experts
e , o+ wniairman Mary Nichols on cap-and-trade program F‘:“r‘é":.l‘lng ::;’f”“:%’;::i
© Carpool Stickers © ARB offers lease-to-own financing for upgrades to cleaner trucks Gdiiit) 2 - 4
© Car Scrappage
© Climate Change Programs P
News Highlights:
© Cap-and-Trade aniig
© Diesal Activities Santa Rosa readies its electric vehicle charging stations
© Registration / Permits 2
Dy cks LW Learning Center
 OftRoad (DOORS) _— LS
© Portable Equipment © Business Assistance © Employment

© TRU (Reefers) EE— & e-Senices / Databases © Forms

hittp://www.arb.ca.gov/html/ds.htm [

[~ Firetox ]
|| © RE's Emission Tnventory
€ P | @ wwwarb.cagov/ei/eihtm
& -5
California Environmental Protection Agency . ==
= ( Search ARB
" Air Resources Board B =
. Home | Reducing Air Pollution | Air y | Busin
[ Tursoo oy e ARB’s Emissions Inventory
| Up Links
| © Air Quality (AQ) & This page last reviewed September 16, 2011 1
Emissions k-

| © Emission Inventory

ProGRAM LINKS An Emission Inventory is an estimation of air pollution that helps us answer the following questions:

© AB 2588 Air Toxics "Hat Where can | find a table of emissions data?

Spots” Program How are emissions estimated ? - (Station atural) (Areawide)
© Background What pollutants are emitted?
© Climate Change What is the pollution in my neighborhood?

o What resources are available?
© Emissions Data What about toxics?
© Documentation What about climate change (Greenhouse Gas Emissions)?
© Mobile Sources
© Meighborhood Air Pollution
[ | © Pollutants.
© Resources
© Special Studies ]

RESOURCES I
© Contact Us
© Join Any ARB Email List(s)
| © RSS /Newsfeed ) -
http://www.arb.ca.gov/msei/msei htm i v
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I

I ‘ @ Mobile Source Emission Inventory

€ 2 | @ wwwarbcagov/mseifmseihtm
oA ‘

0!- [ Q vahoo! Searct

California Environmental Protection Agency
©= Air Resources Board

lity | Busine:

GOV

Home ucing Air Pollution | Air Qu

Thursday, May 3, 2012

Mobile Source Emission Inventory

Up Links

© Reducing Air Pollution - ARB
Programs
© Mobile Sources

© Manufacturers

This page last reviewed September 29, 2011

What's New --> EMFAC2011

Background
The mobile source emissions inventory is ARB'’s tool for assessing the population, activity, and emissions frem mobile sources.
These inventories are constantly being revised and updated to support the |atest air quality plans and regulations. Periodically

© Air Quality
© Emissions Inventory
© Mobile Sources

ﬁ:‘"v':::::': these inventaries are compiled and released to the public for use in transportation and air quality assessments both intemal and
external to the agency. Mobile source inventories are developed by the Mobile Source Analysis Branch in the Planning and
Technical Support Division. In these web pages you will find two different ways of accessing current information. Data can be
PRrROGRAM LINKS accessed for specific regulatory items by mobile source category or through the methods and in some cases models that are

© Background used estimate emissions.

© Categories
© Current Methods

o Historieal Metiiods Mobile Source Categories

Individual category-specific emissions estimates and documentation are developed for specific agency regulatory activities_

RESOURCES Categories include cars/light truck assessments for emissions standard development, heavy duty truck and in-use off-road
© Contact Us emissions estimates for in-use diesel Rules, and category specific emissions estimates for ocean-going vessels, pleasure craft,
© Join the MSE| Email List and many other types of vehicles.

© RSS / Newsfeed )

¥ Mobile Source ory ==
[Eile Edit View Higtory Bookmarks Tools Help |
€ Mobile Source Emission Inventory -- Cat...|

€ | @ voww.arb.ca.govimsei/test/categories.htm

California Environmental Protection Agency
©F Air Resources Board

Bu:

Tuesday, February 5, 2043

Up Links
© Reducing Air Pollution - ARB
Programs.

Mobile Source Emission Inventory -- Categories

This page last updated on January 2013

© Mobile Sources
© Manufacturers

Catagory specific emissions estimates have been developed over the past several years in suppont of specific agency regulatory
objectives. Documentation and emissions estimates are available through the regulatory process; this site provides links to
available information for each rulemaking
© Air Quality

© Emissions Imventory On-Road Motor Vehicles:
ARB has released EMFAC2011,
Califoria. The easiest way to acc®®
emission rate output at various levels of detai

Select EMFAC 2011 Idling
Emission Rates

[ « EMFAC2011 Idiing Emission Rates
Ao loocct

© Histoncal Methods Over the past 8 years ARB has also developed emissions inventories for regulatory purposes. Historical documentation and
methods are posted below. Staffis curently engaged in developing emissions estimates for the Advanced Clean Cars

RESOURCES rlemaking

© Contact Us
© Join the MSEI Email List

EERIETS On-Road Passenger Cars and Light Trucks:

+ Advanced Clean Cars
» Rulemaking Page
& Inventory Documentation
 Ramilatan: Navalanmant Rarkarnind Matarals
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@ Mobile Source Emission Inventory

€)@ warbcogovimsefesicstegorieshim

You have chosen to open
emfac2011_idling_emission_rates.xlsx
which is : Microsoft Excel Worksheet (29 MB)
from: http://www.arb.ca.gov

© Mobile Sources specific agency regulator
e it | What should Firefox do with this file? o ota pondes fnkyta

Tuesday, February 5, 2013

Up Links
© Reducing Air Pollution - ARH
Programs.

© Air Qualty © Open with | Microsoft Excel (default)
© Emissions Inventory
o g‘ﬁa’ Sources ©) SaveFile cars, trucks, and buses in
; missions pade emissions and
inventory

[7] Do this automatically for files like this from now on.
PROGRAM LiNKs

— cal
methods are posted below. Staff is currently engaged in developing emissions estimates for the Advanced Clean Cars
rulemaking

© Current Methods
© Historical Methods

and

RESOURCES
© Contact Us
© Join the MSEI Email List
RIS On-Road Passenger Cars and Light Trucks:
« Advanced Clean Cars
« Rulemaking Page
« Inventory Documentation
a Ramilatnns Navalnnmant Rarkarmond Matanale

Using the Idling Emission Rates

* Click on the “Idle_ER_Other_Area” Tab
* From the “Data” menu, select the “Filter” function

* Select the following from the drop-down menus:
— Select “2020” for Calendar Year

— Identify the Vehicle Class that corresponds to OBUS from
the ‘HD_Vehicle_Category’ table (T6)

— Select “T6” for Vehicle Class

— Select “D” Diesel for Fuel Type

— Select all years from 1995-2015 for Model Year
— Select “a@” (Annual) for Season
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T cmiac20LL_idiing_emission_rates.dsx [Read-Only] - Microsoft Becel | |
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To improve the module runing speed and to save space, the EMFAC2011-HD module calculates idling
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year), and the emission rates for auxiliary power system installed on trucks.
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This file also provides the methodology to calculate idling emissions rates for vehicle categories
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corrected for cleaner fuel and retrofit requirements, but not for the idling rule.
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10
11
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ES-E-= ErISEI011. weling emssson rates xio [Read ORI WhCromoh Bxcel T
Home Insert Page Layout Formulas Data Review  View o@ o @ =
B ai Calibri e A A = Genenal - Ej ijj'd' Q ;::;1: ;: ‘%? Lﬁ
g @ru-iE A Bl #s ot e e ||  S e
Clipboard 1 Font n Alignment 5 Number 5 Styles Cells Editing
AL - E|cr
A B D E F G H 1 J K
1 [cy lvehicle_Class Fuel Type Model Year MY _Range Season HC (g/hr-veh) CO (g/hr-veh) NOX (g/hr-veh) PM10 (g/hr-veh) PM2.5(g/hr-veh) CO2
2 1990 T6 D 1965 1965-19865 a 2713873319 97.53300757 8171933738 10.63491507 9.784121868 5
3 1990 T6 D 1966 1965-1986 a 2713873319 97.53300757  BL71933738 10.63491507 9.784121868 5
4 1930 T6 D 1967 1965-1986 a 2713873319 97.53300757 8171933738 10.63491507 9.784121868 5
5 1990 T6 D 1968 1965-1986 a 2713873319 97.53300757 8171933738 10.63491507 9.784121868 5
5 1990 T6 D 1969 1965-1986 a 2713873319 97.53300757  BL.71933738 10.63491507 9.784121868 5
7 1990 T6 D 1970 1965-1986 a 2713873319 97.53300757  8L71933738 10.63491507 9.784121868 5
8 1990 T6 D 1971 1965-1986 a 2713873319 97.53300757  8L71933738 10.63491507 9.784121868 5
9 1990 T6 D 1972 1965-1986 a 2713873319 97.53300757 8171933738 10.63491507 9.784121868 5
10 1990 T6 D 1973 1965-1986 a 2713873319 97.53300757  B81.71933738 10.63491507 9.724121868 5
11 1990 T6 D 1974 1965-1986 a 2713873319 97.53300757  8L71933738 10.63491507 9.784121868 5
12 1990 T6 D 1975 1965-19865 a 2713873319  97.53300757 8171933738 10.63491507 9.784121868 5
13 1990 T6 D 1976 1965-1986 a 2712873319 97.53300757  BL71933738 10.63491507 9.784121868 5
14 1990 Te D 1977 1965-1986 a 2713873319 97.53300757 8171933738 10.63491507 9.784121868 5
15 1990 T6 D 1978 1965-1986 a 2713873319 97.53300757 8171933738 10.63491507 9.784121868 5
16 1990 T6 D 1979 1965-1986 a 2713873319 97.53300757  BL71933738 10.63491507 9.784121868 5
17 1930 Te D 1980 1965-1986 a 2713873319 97.53300757  8L71933738 10.63491507 9.784121868 5
18 | 1990 T6 D 1981 1965-1986 a 2713873319 97.53300757 8171933738 10.63491507 9.784121868 5
19 1990 T6 D 1982 1965-1986 a 2713873319 97.53300757 8171933738 10.63491507 9.784121868 5
20 1990 T6 D 1983 1965-1986 a 2713873319 97.53300757  B81.71933738 10.63491507 9.784121868 5
21 1990 T6 D 1984 1965-1986 a 2713873319 97.53300757  8L71933738 10.63491507 9.784121868 5
22 1990 T6 D 1985 1965-1986 & 2713873319  97.53300757 8171933738 10.63491507 9.784121868 5
23 1990 T6 D 1986 1965-1986 a 2713873319 97.53300757  BL71933738 10.63491507 9.784121868 5
24 1990 Te D 1987 1987-1990 a 1093932648  59.8030134  88.97360772 4.648404889 4276532498 5
251990 T6 D 1988 mzm 59.8030134  88.97560772 4.648404889 4276532498 5%
4 4 » ¢ | ReadMe . HD_Idle ER . Idle ER_SCAB, Idle_ER_Other_Area | HD_Vehicle_Category M4l I | p [
Ready | l ) U}EIP_TI 1003 y] T
K@@ emfac2011_idling_emission_rates.lex [Read-Only] - Microsoft Excel || o @
Home Insert Page Layout Formulas Data Review, 2@ =@ g
3] From Access L} ) & connedtions 81| ? < Clear E‘E [ pata vatidation - ngj Qél—ﬂ =
23 From Web ST ST P e £ | . Reapoly = [ Consolidate tH 1E =
q From Other | Existing | Refresh 2o z) Filter Tetto  Remove Group Ungroup Subtatal
A FfromTet  sources~  Connections | Allx = ¥ | Advanced | columns Duplicates 57 What-If Analysis = - Gk
Get External Data Connections Sort & Filt Data Tools Outline »
AT ~ il ¢ ]
[a B c b [ E [ F G H 1 ) K =
1 |cY.7|Vehicle_Class-T|Fuel Ty| ~|Model Ye.T MY _Ranj v | Seas(.T HC (g/hr-vel ~ | CO (g/hr-vel ~ | NOX (g/hr-vel ~ | PM10 (g/hr-vel ~ |PM2.5 (g/hr-vel ~ | CO|
1211 2020 T6 D 1995 1994-1997 a 3.776277692  39.61262834  105.1359121 1.694563216 1.558998153
1212 | 2020 T6 D 1996 1994-1997 a 3776277692  39.61262834  105.1359121 1.694563216 1.558998153
1213 | 2020 T6 D 1997 1994-1997 a 3.776277692  39.61262834  105.1359121 1.694563216 1.558998159
12142020 T6 D 1998 1998-2002 a 2.35702562  30.43663123  127.0976766 1.097937269 1.010102288
1215 | 2020 T6 D 1999 1998-2002 a 2.35702562  30.43663123  127.0976766 1.097937263 1.010102288
1216 | 2020 T6 D 2000 1998-2002 a 2.35702562 30.43663123  127.0976766 1.097937269 1.010102288
1217 | 2020 T6 D 2001 1998-2002 a 2.35702562  30.43663123  127.0976766 1.097937263 1.010102288
1218 | 2020 T6 D 2002 1998-2002 a 2.35702562  30.43663123  127.0976766 1.097937269 1.010102288
1219 | 2020 T6 D 2003 2003-2006 a 1.69766721 25.42301325  144.6223177 0.812463453 0.747466377
1220 | 2020 T D 2004 2003-2006 a 1.69766721  25.42301325  144.6223177 0.812463453 0.747466377
12212020 T6 D 2005 2003-2006 a 1.69766721  25.42301325  144.6223177 0.812463453 0.747466377 | _
1222 2020 T6 D 2006 2003-2006 a 1.69766721 25.42301325  144.6223177 0.812463453 0.747466377 |
1223 | 2020 T6 D 2007 2007-2040 a 1.69766721 25.42301325  38.40895563 0.090273717 0.08305182
12242020 T6 D 2008 2007-2040 a 1.69766721  25.42301325  38.40895563 0.090273717 0.08305182
1225 2020 T6 D 2009 2007-2040 a 1.69766721 25.42301325  38.40895563 0.090273717 0.08305182
1226 | 2020 T6 D 2010 2007-2040 a 1.69766721 25.42301325  38.40895563 0.090273717 0.08305182
1227 2020 T6 D 2011 2007-2040 a 1.69766721  25.42301325  38.40895563 0.090273717 0.08305182
1228 2020 T6 D 2012 2007-2040 a 1.69766721 25.42301325  38.40895563 0.090273717 0.08305182
1229 | 2020 T6 D 2013 2007-2040 a 1.69766721 25.42301325  38.40895563 0.090273717 0.08305182
1230 | 2020 T6 D 2014 2007-2040 a 1.69766721  25.42301325  38.40895563 0.090273717 0.08305182
12312020 T6 D 2015 2007-2040 a 1.69766721 25.42301325  38.40895563 0.090273717 0.08305182
1558
11559
h1s60 -
4 4+ ¥ ReadMe . HD 1dle ER . Idle ER_SCAB VEN | Idle ER Other Area . HD Vehicle Category {14 | il ]
Ready 21 of 11556 records found [E 100% =]
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A= G = EIaCI01] telling emisson ratesd [Read OrERNhcromoh Do
m Home | Insert  Pagelayout  Formulas  Data  Review  View
_;a‘ °‘ Calibri e A A S General - v | & A
By~ 1 5% Delete - | [§]-
Pt g B U-|EH-|S-A- B 8% 0 W Fcanrrr:wdaltttlﬁwrl;‘v Bk St;\i‘:' [ElFomat = | @~ Fitter~ Select~
Clipboard i Font Alignment . Number . Styles Cells Editing
K1211 il Jf | 1.55899815904969 |
A B 5 D E F G H 1 J
1 CY.T|Vehicle_Class.T| Fuel Tyf - |Model_Ye.T MY _Ran| - |Seas{-T|HC (g/hr-vel - | CO (g/hr-vel ~| NOX (g/hr-vel - |PM10 (g/hr-vek
1211|2020 T6 D 1995 1994-1997 a 3.776277692  39.61262834  105.1359121 1.6945632] 6|
1212 | 2020 T6 D 1996 1994-1997 a 3.776277692  39.61262834  105.1359121 1.6945632)6 1.558992159
1213 | 2020 T6 D 1997 1994-1997 a 3.776277692  39.61262834 105.1359121 1.6945632Q6 1.558998159
1214 | 2020 T6 D 1998 1998-2002 a 2.35702562  30.43663123 127.0976766 1.0979372§9 1.010102288
1215 | 2020 T6 D 1999 1938-2002 a 2.35702562  30.43663123 127.0976766 1.0979372§9 1.010102288
1216 | 2020 T6 D 2000 1998-2002 a 2.35702562  30.43663123 127.0976766 1.0979372§9 1.010102288
1217 | 2020 T6 D 2001 1998-2002 a 2.35702562  30.43663123 127.0976766 1.0979372§9 1.010102288
1218 | 2020 T6 D 2002 1998-2002 a 2.35702562  30.43663123 127.0976766 1.0979372§9 1.010102288
1219 | 2020 T6 D 2003 2003-2006 a 1.69766721  25.42301325 144.6223177 0.812463443 0.747466377
1220 | 2020 T6 D 2004 2003-2006 a 1.69766721  25.42301325 144.6223177 0.812463443 0.747466377
1221 | 2020 T6 D 2005 2003-2006 a 1.69766721  25.42301325 144.6223177 0.812463443 0.747466377 |
1222 | 2020 T6 D 2006 2003-2006 a 1.69766721  25.42301325 144.6223177 0.8124634§3 0.747466377 | |
1223 2020 T6 D 2007 2007-2040 a 1.69766721  25.42301325 38.40895563 0.090273747 0.08305182
1224 | 2020 T6 D 2008 2007-2040 a 1.69766721  25.42301325 38.40895563 0.0902737)7 0.08305182
1225 | 2020 T6 D 2009 2007-2040 a 1.69766721  25.42301325 38.40895563 0.0902737)7 0.08305182
1226 | 2020 T6 D 2010 2007-2040 a 1.69766721  25.42301325 38.40895563 0.0902737§7 0.08305182
1227 | 2020 T6 D 2011 2007-2040 a 1.69766721  25.42301325 38.40895563 0.0902737)7 0.08305182
1228 | 2020 T6 D 2012 2007-2040 a 1.69766721  25.42301325 38.40895563 0.0902737)7 0.08305182
1229 | 2020 T6 D 2012 2007-2040 2 1.69766721  25.42301225 38.40895563 0.0902737)7 0.08305182
1230 | 2020 T6 D 2014 2007-2040 a 1.69766721  25.42301325 38.40895563 0.0902737)7 0.08305182
1231 | 2020 T6 D 2015 2007-2040 a 1.69766721  25.42301325 38.40895563 0.0902737)7 0.08305182
11552 \ /
11559
L1560 -
4 4 » W[ ReadMe . HD Idle ER ~ Idle_ER_SCAB VEN | Idle_ER_Other_Area -~ HD_Vehide Category {i[4 -
Ready 21 of 11556 recordsfound | | B 1003 (=) y

Scenario #6: Parking Lot Fleet Mix

e One scenario for starts (light duty passenger
cars and trucks only — default EMFAC mix)

e This is to produce the aggregate start rates for
light duty vehicles in the park-n-ride lot.

* Population edited to be only light duty
vehicles.

e Generates emission rates for soak at 5, 360
and 720 minutes
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Protocol

Temperature/Relative Hum
Are project-specific ambient
temperature and relative humidity
profiles available, and different
from EMFAC defaults?

Vehicle Age Distributi
Are population and/or activity
data available at the vehicle
model year level?

Rest/Soak Time
Are vehicle rest/soak time data Use Detailed Approach
available for the project?

Use Simplified Approach
(EMFAC2011-PL)

Detailed Approach

EMFAC-LDV Categories Divide Project data by EMFAC-HD Categories
Vehicle categories

Follow EMFAC-HD Procedure

V Procedure Extract Emission Rate data for
EMFAC-HD categories from
EMFAC2011 Web Database
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Open EMFAC2011-LDV

Emfac201 1 LDV V2.50.57.246

Add New Scenario

—_—— -
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Listof Awvailable S Current Scenaria Data
Murnber:  0of0
Mame:
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Seasan:
Type:
IM Pragram Parametersl Save |
Save As
#dd New Soenaria | Fiun
I I S Cenana Finish Editing |
Delete Gerain | Cancel |
— — —_—
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Inputs

Step 1 - Select “County”, “Sacramento”

Step 2 - Select “2020”
Step 3 - Select “Annual”
Click “Next”

155 Emfac2011-LDV - Editing data

]

0

File Run Help
* | Califg gz

3

(s
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//
s
Lj.l
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(D)
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it L 1 | | ]|

Basic scenario data - Select Area, Calculation Method, Calendar Year(s). and Season

Step 1 - Geographic Area Step 2 - Calendar Years

Select an Area Type m
State Select a Calendar Year
Air Basin
Dt |

Step 3 - Season or Month

. anuary -

Corc [ ]
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155 Emfac2011-LDV -- Editing data )
File Run Help
* { |Californiz o

v y——
s I‘ 7 - ~ — 4~ — = -
. « . AR ESoUrcesEsara|

Input 1 wlnputﬂ . |. | 1= | I I

Basic

Step 1 - Geographic Aea

scenano data - Select Area, Caleulation Method, Calendar Vear[s), and Season

Step 2 - Calendar Years
Area Type: County

County Select
State [saciaments =) Calendar year 2020 selected
Air Basin
DT Step 3 - Season o Month
County

Annual hd

Cancel Mext »

Input 2 Tab

Step 4 — Select a Scenario Title name
Then Click “Next”

Select “Emfac — Area fleet average emissions”

Click on “Summary Rates (RTS)” and Output
Particulate as “PM2.5”; “Detailed Impact

Rates (RTL)” will already be selected
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r —
L5F Emfac2011-LDV - E

Eile Run Help

*

| tnput 1 Input 2 | Mods and Dutput | | |

Blasic scenario data - Select ar Enter Scenario Title

Step 4 - Scenario Title for Reports

Parking Lat Fleet Mix

Defaul Title:

Step b - Model Years Step B - Vehicle Classes
All model years selected Al vehicle classes selected

&l

Madify

Al

Modify

Cancel ‘

< Back ‘ Mext > ‘
L

Step 7 - 1M Program Schedule
Standard | /M schedules

Default
Modify

-
5 Emfac2011-LDV - Editing data

File Run Help

* L \Califasniz

| nput 1] Input 2 Made and Qu >1r i)

Burden - Area planning inventory l

Emfac - Area flect average emissions

Secenario Type: EMFAC -- Area-specific fleet average emissions (g/hr) for selected temperatures, relative humidites
speeds
Configure EMFew Outputs Emfac Rate Files Output Particulate As.
" Total Pl
e— Binary Impacts [BIN] o
@ pwio © PM28
— ASCI Impacts (ERP)
Relative Humidities
g Summary Rates (RTS] Dutput Hpdrosatbons As
@ 106G THC
Speed ,7
Detailed Impact Rates (RTL) " ROG " CHa
Edit Pragram . L
Cancel '= < Back r= Constants Finish ‘
=

~ |
J Calimfac - Detailed vehicle data
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Eile Run Help
* L« \Califarniz

| tnput1 ] Input2 Mods and Dutput | Teckyih | Tt Basis | | | |

Burden -Area planing inventory | | Emfac - Area fleet averags smissions  Calimfas - Detaed wahicls dota

Seenario Type: EMFAC - Ares-specific flest average emissions (g/hi) for selected temperatures, relative humidites
speeds

Configure EMFm Outputs Emfac Rate Files Output Particulate As.

" Total PM
Temperal Binary Impacts [BIN]

ol s

— ASCIl Impacts [ERF)

Relative Hurmidities

) Summary Fates (RTS) Output Hpdrocarbons &s...
= 170G THC
_ Seed. | Detaled lmpact Frates (ATL] Y —
Edit Program
Cancel ': < Back r: CarEnE Finish ’:

I Emfac2011-LDV -- Editing data SHRCN X

L =

Edit Program Constants

* Select “Temperature”

* Delete all temperatures except 70
e Select “Relative Humidities”

* Delete all except 70

* Click “Finish”
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e
% Emfac2011-LDV -- Editing data
e

*;\ m \ |Califgrnlz
. w . 8 GANIMRESO
mfac2011-LDV v2.50.57.246

| tnput1 ] Input2 Mods and Dutput | Teckyih | Tt Basis | | | |

[ _Buden - Area plmring inverioy | Emfac - Area flst averags smissions _ Calinfac - Detalled veficls data

Scenario Type: EMFAC - Area-specific fleet average emissions (g/hi] for selected temperatures, relative humidites

speeds
Configure EMF. Outputs Emfac Rate Files i~ Dutput Particulate s, —
i © Tatal PM
I Binary Impacts [BIN] o
Temperatures & E &
I = ASCI Impacts [ERP] I
Relative Hurmidities
il — 4| Summary Rates (RTS) ~ Dutput Hpdrocarbores Ag...
& 106G THC
Sl [t Impact Fates (ATLY CROE ooHe
||
|

— Edit Program
T Cancel '= < Back Constants

L
Finish

i Emfac2011-LDV -- Editing data

File Run Help -

m S caife
Ry

Enter data for temperature. Click button to enable new value.

(& Delete temperature 1 " Delete temperature 12 100
Tatie " Delete temperature 14 110
" Delete temperature 3 " Delete temperature 15 120 |iBicte data
€ Delete temperature 4 10 € Enter temperature 1
" Delete temperature 5 20 € Entert 17
of|  Delete 8 30 | fe humidites
speeds " Delete temperature 7 an
€ Delete temperature & 50
—Configlf " Delete temperature 3 50 Bere As..—
" Delete temperature 10 70
I " Delete temperature 11 80
|| © Delete temperatuie 12 o0 O PM25

H]
B

Rdi| ¥ Soit the anay (done alter exit) Cancel ons
= THC

€ CH4

e Edit Program =
—— Cancel |= < Back ': Pt ﬁ
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r
65 Emfac2011-LDV -- Editing data

File Run Help
* L Califogniz

Select/Edit temperature for Em_fa: calculations. ‘l , I -l -

Enter data for temperature. Click button to enable new value.

Rell ¥ Sort the array (done sfter exit)

@ Deletetemperatue 1 [ 79 & iy —
| tnput1 " Enter tempetature 2 e B
Burden-Ad||  Entertemperature 3 c eraln —_
——|| C Enterte ed [ c e —
L = {2 erature —

Seenariall| © Er i— (e i — |
speeds € Er = c R i
C Er T [ 2] e 20
C Er = C ji —

Config| o  Im— g s |
ol b o o —
(3 — o e —

Cancel i A

Edit Program
'= Constants

-
5 Emfac2011-LDV - Editing data

i — E——

File Run Help

* L \Califasniz

3 L ey
.« 28 NAIRREsSoUrc

| Input 1] Input 2 Mode and Output | Tech/IM | Ci Basis | |. | |

Burden - Area planning inventory I Emfac - Area et average emissions Calimfac - Detailed wehicle data

Secenario Type: EMFAC -- Area-specific fleet average emissions (g/hr) for selected temperatures, relative humidites

i speeds
Configure EMFew Outputs Emfac Rate Files i~ Dutput Particulate As... —
| i Total PM
Binary Impacts [BIN] o
Temperatures &
© PMI10 &
i — ASCIl Impacts (ERF) |
i Summary Rates (RTS] - Dutput Hpdhosatbons As
@ T06  THC
IDelalIed\mpaclHates [RTL) © ROG CHa
i Edit Py
i Cocdl [ Bk Comane Frsh [
-— —= =
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§f Emfac2011-LDV -- Editing data

File Run Help

Bz fjfe

[ Select/Edit rel hum for Emfac cakculatior g

Enter data for rel hum. Click button to enable new value.

@ Delete rel hum 1
= Tl T
Delete rel hum 3
" Delete rel hum 4
" Delete rel bum 5
" Delete rel hum 6
" Delete rel hum 7
" Delete rel bum &
()
@
e
(e

Delete rel hum 9
Delete rel hum 10
Delete rel hum 11
Enter rel hum 12

[TTHTTTITTT

DD DD DD N ND)

6§ Emtac2011-LDV -- Editing data
File Run Help

Enter data for rel hum. Click button to enable new value.

Delete rel hum 1
Enter rel hum 2

[T

DD ID DD DD

[THHTTTIT

@ e e His ita e e e s jte o)

= el F <Back F Eboon E= ﬁ
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L5 Emfac2011-LDV -- Editing data

?

Eile Run Help

* L« \Califarniz

0

&
ho
‘_‘L
o9
(p
;
Sl

"~ r
PUICESHS),

AL

| tnput1 ] Input2 Mods and Dutput | Teckyih | Tt Basis | | | |
Burden - Area planring invertory | [ Emac - rea flet average emissions _ Califac - Detaled vehicle data

Seenario Type: EMFAC - Ares-specific flest average emissions (g/hi) for selected temperatures, relative humidites
speeds

Configure EMFm Outputs Emfac Rate Files Output Particulate As.

" Taotal PM
Temperal Binary Impacts (BIN] otal
© pwig * PM25
Relative Hurmidities

ASCIl Impacts [ERF)

) Summary Fates (RTS) Output Hpdrocarbons &s...
= 170G THC
_ Seed. | Detaled lmpact Frates (ATL] Y —
— Edit Program L
S Cancel ': < Back r: Constants Finish [

Save Scenario Inputs

e Click “Save As”

e Give the file a name

e Click “Run”

e After the run is completed, open the “rts’
file in Microsoft Notepad

* Select the values for “All” for “5”, “360”, and
“720” minutes
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&3 Emfac2011-LDV - Editing data
File Run Help

m_facéo1 -LDV v25057.246
Ll

List of Avaiable Scenarios

1~ Current Scenario Data

Number: 1 0f1
Name: Test123

01 Test123

Calendar Year: 2020

Season:  Annual
Type: Emfac
IM Program Fafamebelsl ava
SaveAs... I
Add New Scenario I Run
Edt Scenario | FinishEdting |

Delete Scenaiio |

i Emfac2011-LDV -- Editing

Organize v New folder

> [ Documents 4 Name
L3 J’ Music
b k=] Pictures
b - Videos

4. California 3-Day Training Materials

« 8 Computer
> &, Local Disk (C2)
> &8 jerow (WHQCSPT=
b &8 Shared (\\HQCSH
> &8 SLGSS (WHQCSP
> &8 Div (\\HQCSPTSL

Date medified

9/19/2011 7:47 AM

- - <

File name:

Save as type: | Emfac Scenario Flles (anp;".scn)

“ Hide Folders
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File: H:ATest123inp

Type: Emfac
M Frogiam Parameters | Save
Edit Scenatio
Delets Scensiio

85 Emfac011-LDV =ra=E]

_File Run Help

Emfac2011ﬁ LDV vzsosr.24s
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Model Outputs

| PLC Run 4 050312.ris - Notepad

File Edit Format View Help
Area 1 Sacramento -

Year: 2020 -- Model vears 1976 to 2020 Inclusive -- Annual
Emfac2011-LDV Emission Factors: Vv2.50.57.246

County Average Sacramento county Average

Table 2: starting Emissions (grams/trip)

pPollutant Name: Total organic Gases Temperature: 7FOF Relative Humidity: ALL
Time
min LDA LDT MDT HDT UBUS MCY
5 0.010 0.019 0.058 0. 27 0.168 0.809 =
10 0.019 0.038 0.112 0.504 0.328 0.951
20 0.037 0.073 0.214 0.927 0.621 1.231
30 0.054 0.105 0.307 1.302 0.881 1.501
40 0.069 0.134 0.391 1.630 1.106 1.763
50 0.083 0.160 0.467 1.909 1.297 2.016
60 0.096 0.184 0.535 2.137 1.454 2.194
120 0.148 0.265 0.745 2.363 1.631 2.431
180 0.145 0.261 0.752 2.509 1.731 2.484
240 0.154 0.277 0.797 2.650 1.827 2.645
300 0.163 0.292 0.842 2.786 1.920 2.804
360 0.17 0.308 0. 886 2.918 2.010 2.960
420 0.181 0.323 0.929 3.046 2.097 3.113
480 0.189 0.338 0.97. 3.169 2.181 3.263
540 0.198 0.352 1.013 3.287 2.262 3.410
600 0.206 0.367 1.054 3.401 2.339 3.555
660 0.215 0.381 1.004 3.510 2.414 3.696
720 0.223 0.395 1.134 3.615 2.485 3.835

Scenario #7: LDV + HD Vehicles

Pollutant of interest: PM2.5

Region: Los Angeles County
Calendar Year: 2020

Season: Annual

Vehicle Class: LDA + HHDT (DSL) only
Model Year: 2020 only

Speed: 60 MPH

Soak time: 360 minutes

Idle time: 60 minutes
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Protocol

Temperature/Relative Humidit:
Are project-specific ambient
temperature and relative humidity
profiles available, and different
from EMFAC defaults?

Vehicle Age Distributions
Are population and/or activity
data available at the vehicle
model year level?

Rest/Soak Time
Are vehicle rest/soak time data Use Detailed Approach
available for the project?

Use Simplified Approach
(EMFAC2011-PL)

Approach Summary

e Step 1: Run EMFAC LDV for LDA Only

e Step 2: Use EMFAC Web Database for T7-DSL
—Download “by Speed” output for RUNEX
—Download “Combined Speed” output for Other
—Download “Idle Emission Rate Inventory” for IDLEX

Appendix A, Page 78



Step 1: LDV Procedure

EMFAC-LDV Categories EMFAC-HD Categories

Divide Project data by
Vehicle categories

Follow EMFAC-HD Procedure

Follow EMFAC-LDV Procedure

Select Region type and Region

~
% Emfac2011-LDV - Editing data

File Run Help
1 Califurriiz

* Ceiiogizuy
. « .22 WAIIRESOUrC

L S S |

B asic scenario data - Select Area, Caleulation Method, Calendar Yearls), and Season

Step 1 - Geographic Area -~ Step 2 - Calendar Years

f| Area Type: County County Select i
State |Lus Angeles - Sielect a Calendar ear

Air Basin Madera
!
I %‘ M:::;osa - Step 3 - Season of Month— i
Mendocing —
| County Merced ‘ﬂ January A
Modoc
Mono |
Mantersy
Mapa
Nevada
I Orange
Cancel  [Placer T Nest > | Firish I
—— = — J
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Select Calendar Year and Season

-
L3 Emfac2011-LDV -- Editing data

Eile Run Help

* \

! nput 1 | input2 | | | | | | |

Basic scenario data - Select Area. Calculation Method, Calendar Yearls), and Season

Step 1 - Geographic Area Step 2 - Calendar Years

| Ares Typs: County County Select
Siate Los Angeles - Calendar year 2020 selected
Air Basin Calculation Method
District By Subdvea Step 3 - Seasan or Manth
| Caunty [ e Aversge =

Mext >

Cancel

Select Model Years

Model Year Selection

Model Year Selection

Avallable

&l

All model years selected

ok |

Available Included

Included

1965 «

All All

All moded years selected

Cancel oK | Concel |

Meodel Year Selection

Auwailable Included

1965 . 2020

1966

Al Al

All model years selected

ok | LCancel |
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Select Vehicle Type

Vehicle Class Selection

i,
W LightDutyAulos FT) [ CAIRPsD0S+S TresSngl (T6) [ Other Buses
I (i I Agriculture (TE) [ Urhan Buses
[ Lich Duty Trucks (12) | "ubic + Uity 8] I Motorcycles
I~ Mediom-Duty Trucks (T3] [ DutofStats [T7) [ School Buses
[ LghtHD Tucks T4 | CARPITT) I Motor Homes
Lo HD Tty | Iete Tractor17)

[ Instate Single (T7)

I Port Drayage] (T7)

I Agriculture (T7)
I Public+Uti+Solidw aste(T7]

(|
Reset ta All

MODIFIED: 1 of 21 vehicle classes selected

LCancel

Select Temperature & Relative Humidity

Select/Edit temperature for Emfac calculations Select/Edit rel hum for Emfac calculations
Enter data for temperature. Click button ta enable new valus: Enter data for el hum. Click button to enable new valus
& Delste temperature 1 ‘o] — @ Delete rel hum 1 & © —
" Enter temperature 2 ‘o] — ol ] (o] —
[ — [ [ (o (o
[ — [ [ (o (o
Lol — Lol — (o — (o —
Lol — Lol — M (o (o — I
Lol — Lol — (o (o —
Lol — Lol — (o (o —
[ — [ [ [ [ [
[ — [ [ [ [
[ — [ [ [ [
[ — [ [ [ [
[V Sor the aray [done after exit] Cancel ¥ Sort the anay [done after exit) Cancel
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Save Inputs & Run

T L R e

S e [t Scamars P g sl

Emfac2011—LDV mo.sruu
LDA Output:
RUNEX (Running Emission Rate)
| LA 2020 Annual - LDA Only.rts - Notepad =lE ]
Eile Edit Format View Help
| Area : Los Angeles o
Year: 2020 —? Model years 2020 to 2020 Inclusive —- Annual [:

Emfac2011-LDV Emission Factors: V2.50.57.246
County Average Los Angeles County Average

Table 1: Running Exhaust Emissions (grams/mile; grams/idle-hour)

Pollutant Name: PM2.5 Temperature: 7OF Relative Humidity: 50%
speed
MPH LDA LDT MDT HDT UBUS MCY ALL
oo0 0.000 0.000 0.000
000 0.000 0.000 0.010
000 0.000 0.000 0.007
B 000 0.000 0.000 0.004
0. 000 0.000 0.000 0.003
0. oo0 0.000 0.000 0.002
0. 000 0.000 0.000 0.002
0. 000 0.000 0.000 0.002
0. 000 0.000 0.000 0.001
0. 000 0.000 0.000 0.001
0. oo0 0.000 0.000 0.001
0. 000 0.000 0.000 0.001
0. 000 0.000 0.000 0.002
0. 00 0.000 0. 000 0.002
4 mn J 3

¢ Since LDA emission rates for Speed 0 MPH [idling] are 0, the 5 MPH Running Emission Rate
(g/mile) is converted to Idling Emission Rate (g/hr)

¢ Multiply the 5 MPH Emission rate (g/mile) by speed (5 miles/hr) to calculate Idling ER (g/hr)

¢ Idling Emission Rate = 0.010 (g/mile) X 5 (mile/hr) = 0.050 g/hr
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LDA Output:

PM Brake Wear + Tire Wear

"] LA 2020 Annual - LDA Only.rts - Notepad

File Edit Format View Help

pollutant Name:

speed
MPH LDA

IS
I
coccooooocoo

Pollutant Name:
speed
MPH Loa
0 0.000
5 0.016
10 0.016
15 0.016
20 0.016
25 0.016
30 0.016
35 0.016
40 0.016
45 0.016
50 0.016
60 0.016

=l
PM2.5 - Tire wear Temperature: 7OF Relative Humidity: 50%
LDT MDT HDT uBUS MCY ALL =
0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.002
0.000 0.000 0.000 0.000 0.000 0.002
0.000 0.000 0.000 0.000 0.000 0.002
0.000 0.000 0.000 0.000 0.000 0.002
0.000 0.000 0.000 0.000 0.000 0.002
0.000 0.000 0.000 0.000 0.000 0.002
0.000 0.000 0.000 0.000 0.000 0.002
0.000 0.000 0.000 0.000 0.000 0.002
0.000 0.000 0.000 0.000 0.000 0.002
0.000 0.000 0 0.000 0.000 0.002
0.000 0.000 0.000 0.000 0.002
0.000 0.000 0.000 0.000 0.002
0.000 0.000 0.000 0.000 0.002
PM2.5 - Brake Wear Temperature: 70F Relative Humidity: 50%
LDT MDT HDT usus MCY ALL
0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.016
0.000 0.000 0.000 0.000 0.000 0.016
0.000 0.000 0.000 0.000 0.000 0.018
0.000 0.000 0.000 0.000 0.000 0.016
0.000 0.000 0.000 0.000 0.000 0.016
0.000 0.000 0.000 0.000 0.000 0.016
0.000 0.000 0.000 0.000 0.000 0.016
0.000 0.000 0.000 0.000 0.000 0.018
0.000 0.000 0.000 0.000 0.016
0.000 0.000 0.000 0.000 0.016
0.000 0.000 0.000 0.000 0.016
0.000 0.000 0.000 0.000 0.016
0.000 0.000 0.000 0.000 0.018
i '

LDA Output:

STREX (Starting Emission Rate)

"] LA 2020 Annual - LDA Only.rts - Notepad

=)

File

Edit Format View Help

Emfac2011-LDV Emission Factors: V2.50.57.246 -

County Average

pollutant Name: PM2.
Time
min LDA

5

Tahle 2: starting Emissions (grams/trip)

Los Angeles County Average

Temperature: 7O0F Relative Humidity: ALL

MDT HDT UBuSs MCY ALL
0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 =
0.000 0. 000 0.000 0. 000 0.000
0.000 0.000 0.000 0.000 0.001
0.000 0.000 0.000 0.000 0.001
0.000 0. 000 0.000 0. 000 0.001
0.000 0.000 0.000 0.000 0.001
0.000 0.000 0.000 0.000 0.002
0.000 0. 000 0.000 0. 000 0.002
0.000 0.000 0.000 0.000 0.003
0.000 0.000 0.000 0.000 0.003
0.000 0. 000 0.000 0. 000 0.003
0.000 0.000 0.000 0.000 0.003

[ r

Appendix A, Page 83



Step 2: HD Procedure

EMFAC-LDV Categories

Follow EMFAC-LDV Procedure

EMFAC-HD Categories
Divide Project data by

Vehicle categories

Follow EMFAC-HD Procedure

Step 2A: Download RUNEX Emi

e

Califarnia

ssion Rate (by S

| Protection Agency

Mumday, Fobruary 4, 243

Up Links
0 Reducing Air Pollation - ARE
Frograms

© Mobie Sources
o Manufacturers

1 A Qualdy
& Emissions lmventory
© Mobile Sources
Emissions
Inventory

PROGRAM LINKS

& Background

0 Categarnias

© Cumset Methods

© Historical Methods
RESOURCES

0 Contact Us

© Jain the MSE Email List
© RSS / Newsfoed d

AlAIA SR

@ Googee ) Asvances

EMFAC Emissions Database

Data Type: Emessions
® Emession Rates
Ragion: GAl >
Los Angeles (5C) -
Calendar Yoar: 2020 -
Season: Annual Average

Vehicle Category:  EMFACIONT Categones =
Pick =
SBUS -
T6

uaus -~
Madel Year: Prck -
2008 »
L2013
2021 -
Speed: Pick -
-
65
|
-0 |
Fual: DSL -
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= 4ot

® N o OB K[

5

e Fomat Painter

ER Output: RUNEX Only

\ Caiibri
U copy ~
B IU-

A [ 8 c
[EFACz0]1 emission Rates
Region Type: Invalid
Region: Los Angeles (SC)
Calendar Year: 2020
Season: Annual

Vehicle Classification: EMFAC2007 Categories
\_ClassFuel Mdlyr  Speed VMT  ROG_RUNTOG_RUN CO_RUNE:NOX_RUNCO2_RUNICO2_RUNIPM10_HUi PM2_5_RUNEX
(miles/hi] d il

Region  Calvr Season Veh

LosAngels 2020 Annual 17

me | Inset  Pagelayout  Formulas  Data  Review

. 3

ER-2007Class-LosAngeles(SC)-2020- Annual-20130204170930 [Read-Only] - Microsoft Excel =3
oper  Addins  Acrobat c@c=@
- o = | 2 B FEh O Autosum Ao

S - AN S - i Wrap Text General - | = TX g s
- = " I H S g, lr j}
Be A~ 3 8 | Bl Merge & center + < % » %} Conationsl Format Cell | Insert Delete Format sorta Fing &
S-Aa- EES BB Mers: i s - % B 28 cormatting v arTable - styles= | - . . Q2T Finere select=

Cells Editing

EMFAC2011 Emission Rates
o E F G H 1 3 K L M N o P a R s

lé(gms/ e (gms/mple (gms/mile)
DsL 2020 60 112064.8 0.086823 0.098842 0.690711 0882802 1559.908 1403.917 0.0583p1 0.053674

Monday, February 4, 2013

Up Links

Programs
© Mobile Sources
© Manufacturers

& Air Quality
© Emissions Inventory
© Mobile Sources
Emissions
Inventory

PROGRAM LINKS

© Background

© Categories

& Current Methods
© Historical Methods

RESOURCES
& Contact Us

© Join the MSE| Email List
© RSS / Newsfeed )

Step 2B: Download Other ERs (Combined Speed)

© Reducing Air Pollution - ARB

AboutARB | Calendars | AZIndex | Contact

California Environmental Protection Agency =
- Search ARB
©= Air Resources Board AIAIA e e

Home | Reducing Air Pollution | Air Quality | Busi

_ EMFAC Emissions Database

nce | Laws & Regulations | Health

Data Type: 2 Emissions
@ Emission Rates

Region: GAl b4

Los Angeles (SC) -
Calendar Year: 2020 -
Season: Annual Average ~

Vehicle Category:  EMFAC2007 Categories ~
Pick =

WModel Year: -
Speed: All Speeds -
Fuel: DSL -
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ER Output: Other Processes
put:
Taa- &7 0T Clers Lo ries o) MO Femadt TTT [rad Gyl = o rosedt Excel ) [ESRRCR |
Home | et Pagelmpout  Fomli  Data Resiew  View  Oeveloper  Adddnd Acieeat ol@od
= g = = - 3 ) EEh X Adofum -
(| 3“”_ Canbr e A W om gl @ SwnapTes General }ﬂ _ﬁ Ig( :h j~ _.!—1 Fra- ;r lﬁ
P ot iy | B 4 [E | G- A B W Esencs | § % 0 | 5| Conotons romi e | e Osee fomat | o o dona fak
Cipmoara 3 Font Angrment Number Stytes Cells Esting
aR7 = (5| undesdiigius
A e € | Unactaneine seiced e G M [ as AT [ aw | av aw 3 AY
1 EMPAC2O11 Enission Rates
2 |Regian Type: Invalid
3 |Region: Los Angeles [5C)
4 |calendar Year: 3020
5 Season: Annual
& |Wehicle Classification: EMFAC2007 Categories
|7 |negion  caive season  ven Clatruel  mdir Speed  Populstio v Trips [oniz_s_ptwe  priz_s_priew _RUNI SOX_IDLE SOX_STREX
B {rniles/| [mites/da [trips frmile) frnile) rnsyfmile (grns e [grms/vehicleday]
9 LosAngel 2020 Annual  T7 DSk 2020 Aggregate 2634499 SA5727.5 9 0.006529259 0.025958023] 0.016388 0.19527 0
10
1
12
13
14
15
16
17
%
19
20
21
b
3
24
Fil
26
7
]
=

Step 2C: Download IDLEX ER

e Ed8 View tHitory Bockmus Toohs ey |
) Molbde Soumce Erspion Inventeey — Cat. | |

€ 2

— W — o —

art. ca.gow/maes/test/cat

California Environmental Protection Agency

@D Air Resources Board

Mobile Source Emission Inventory -- Categories

Thvo page last updated on January 2013

Categary spacific smissains estimates have beon developad owes the past several year in suppan of specific agancy reguistary
objecives. Documentatson and emissions estimates are avadabie through the regulatory process. this ste prondes knks to
availabda information for sach nidemaking

On-Road Motor Vehicles:

ARB has released EMFAC2011, which is ARE's official model for estimating emissions fiom onsoad cars, trucks, and buses in
Calrionia. Tha sasiest way 1o Bccess imicemation is to SLar with new wek-based datacases that prowde smissions and
omission rabe output a1 various lovels of detail

I + ENFACON Iding Emission Rates |

T T RCTITT T

‘Over the part 8 years ARE has alsc developad emissions imenionas for requlatery putpesss. Histoncal documnentation and
methods ane posted below. Staff i3 currenlly engaged m developing tirristes for he Advanced Clean Cars
mulsmaking

On-Road Passenger Cars and Light Trucks:
+ Advancad Clean Cars
» Ruermaking Page
# Imvantary Documentation
= Damuidatans Masalkssmans Basbinmimd Listasals
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ER Output: IDLEX ER

FL A emfac2011 idling_emission, ratesxise & Microsoft Excel [ [ E [t
Home | Insert Page Layout Formulas Data Review  View a@cF R

. D P Selnsert - zv,vl?a

Calibri General ij ﬁjﬁ _’_;'ﬂ 2ot - | - 7
v s o WA e G e 5 I
Clipboard 1 Font A Alignment A Number A Styles Cells Editing

A11559 - £ “
N
E
[a ] B [ D E F G H | J K =

1
7014
11558
11559
11560
11561
11562
11563
11564
11565
11566
11567

Marn

CY..¥| Vehicle_Cla{.T|Fuel_Type [~ |Model_Yea .Y MY_Rang! ~ | Seas(.| HC [g/hr-vel ~ | CO (g/hr-vel - |NOX (g/hr-vel ~ | PM10 (g/hr-vel -

PM2.5 (g/hr-vel -

2020 T7 D 2020 2007-2040 a 5.840 41.724 38.409 0.108

ReadMe .~ HD Idle ER | Idle ER_SCAB VEN . Idle ER Other Area HD_Vehicle_Category u ]

el

0.099

Ready

1 of 11556 records found |

End
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