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MOSERS Background

\
« Simple equations
« Require assumptions
Hanql * Less time and data needed
calculations /
\

 More accurate
« Complex and data intensive
Models « Require skills such as software programs

ivision




MOSERS Background- Current Official Version

TEXAS DEPARTMENT OF TRANSPORTATION

The Texas Guide to Accepted Mobile Source
Emission Reduction Strategies

MQOSERS First Edition 2003 MQOSERS Second Edition

« Review agencies needed 2007

consistency - Modifications to the equations as
 Uniformity in emission reduction recommended by users

strategies « Added new strategies

2ND EDITION
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MOSERS Update - Motivation

Basic

/ Reporting Equations
Requirements

Emission
Calculation
|| Consistency

Calculation
Tools
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Ez\\\\
Activity N
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MOSERS - Modules

s p
4 )
MO_CIIUIe « Background Document
« NAAQS, SIP, Conformity, etc.
- J
\ J
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« Strategies
« Emissions Calculation Equations

4 a N
. J
4 a N
- J

\ J
s N
 Excel Workbook
« Activity and Emissions Calculation
\ J
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Module 3 =Introduction

Spreadsheet tool

User experience

Strategy & worksheet Menus

Web Integration

Environment and Air Quality
Division

/ Il_'exas AsM
ransportation
A nstitute

MOSERS g Tanpriaion
A Institgge

Mobile Source Emission Reduction Strategies

Show All Strategies Menu

L] %0 A mﬂ

Bicycle and LS Vehicle Activity

Pedestrian i Tr'.fﬁ'c and Technology
Operations

=

. Travel Demand
Transit System

Management

MOSERS /_‘ Joxas A on
A st

Mobile Source Emission Reduction Strategies

Show Strategy Categories Menu

Strategy 1.1
Transit System/
Service Expansion

Strategy 4.2
Trip Reduction
Programs

Strategy 5.6 Strategy 6.3

Strategy 12.1
Telecommuting

(0] 5

Release: MOSER Tool 2013-05-22 Limited Release 85 (Draft]

Strategy 5.8

Strategy 3.2
Bicycle and Pedestrian Programs
Option 1

Strategy 3.2
Bicycle and Pedestrian Programs
Option 2

Strategy 10.2
Controls on
Heavy-Duty Vehicles




Module 3 —=Inputs

Main Menu

MObile Source Emission Reduction Strategies

Strategy 1.1 - Transit System/Service Expansion

Main Menu ( Save Report as PDF Yy ( View Report Y ( Project Information ( Open Strategy Documentation )
ave Re ort as PDF —— e T T N —
Region Metropolitan Area 5 Dallasi Fort Worth -
Year Analysis Year f 2033
Road Type Urban or rural with restricted or unrestricted access z Rural-Freeway
New Transit Type of Mew Transit Service f LNG Bus -
. .
Froposed Average Headway during Peak Hours rinute! vehicle
Headway £ 2
Froposed Average Headway during OFf-Peak Hours i rinute! vehicle
. Proposed One-way Tranzit Corridor Length . mile
Distance
Ayverage One-way Auto Trip Length within the Buffer Distance of Mew Transit .| mile
i Proposed Service Hours during Peak Period of the Day hour
Service Hour = = =
Proposed Service Hours during OFf-Peak Period of the Day hour
_ Estimated Typical Daily Transit Ridership X rider
° Ridership —
Percentage of Transit Riders Who were Auto Drivers ¥ percert
e I l ra e O ‘ | I I I I e I I a I O I l Estimated Transit Speed along the Corridor during Peak Hours ¥ mph
Current Auto Average Speed along the Corridor during Peak Hours ¥ mph

Estimated Transit Speed along the Corrider during OFf-Peak Hours Vaop mph
Current Auto Average Speed along the Corridor during Off-Peak Hours Vaop mph

S N AN

Awerage Auto Occupancy persons{ vehicle
Occupancy

In | It Va | l I e S R a n e Carpool Ciocupancy 231 uc 231 persons! vehicle
Carpool Percentage Percentags of Transit Fiders Wha wers Auta Drivers were also Carpooled 50 Po percent

Daily Ridership
Distribution

Paak Hour Ridership Factor

Default Values Range
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Module 3 - Activity Calculation

Calculated Data range Gttt Vaite

(Off-Peak Hour Ridership Factor Fop
Estimated Transt Ridership during Peak Hours 3 persn
. . ) Estimated Transit Ridership during OffPeak Hours R person

« Interim data used for calculation of the ot

o . ] . . ypical Day Transit Ridership R person
Activity Output. No input is required in | T T sty
thls range " Transt Trips during Off-Peak Hours (Two-way) trips/ day

Transit VMT Daly Transit VMT vehicle mile

Reduction in Number of Auto Vehicle Trips during Peak Hours trips

Trip Summary

Reduction in Number of Auto Vehicle Trips during Off-Peak Hours trips
IMT Summary Reduction in Number of Daily Auto VT vehicle mile

Activity Output data range

Activity Output
Reduction in Number of Daily Auto Vehicle Trips trips
Trip Summary

° Ca | cu | ated d ata u Sed fo r fu t ure em | SS | on Increased Number of Daily Transit Vehicle Trips trips
. Reduction in Number of Auto VMT during Pek Hours veicle mile
calculations.

Reduction in Number of Auto VT during OFF-Peak Hours veicle mile

INT Summary

Increased Number of Transit VMT during Peak Hours vehicle mile

Incregsed Number o Transit VMT during Off-Peak Hours vehicle mile

C ons | Ste n Cy W | t h th e M O d u | (o 2 Average Transit Speed along the Corridor in Peak Hours mph

Average Auto Speed along the Corridor in Peak Hours mgh
FO rmU|aS Speed Summary

Average Transit Speed along the Corridor in Off-Peak Hours mph
Average Auto Speed along the Corridor in Off-Peak Hours mph
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Module 3 —=Emission Rates

Texas ERLT for Seven Regions

Strategy-Specific Rates (Bike peds,
Signals, etc.)

Rates by metropolitan area, year, road
type, road description, and speed
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Daily Emissions Reduction | Prasa Harg i Lnad Fwisslon Farines
Pollutant | |
Description Yariable | Units

NDx Lvuc | PM,, | co | co;

= ° e ° grams | day
Daily Emissions Reduction ission Factors
° s ° ° Ibz ! day

Macro to load the
Flag to check correct 3 correct emission
emission factors are loaded factors

Load ERs

Check whether selected the Metropolitan area, Year and Road type are
correct?

Area - Austin

Year - 2020

Road Type - Rural Restricted Access

e

AREA YEAR Vehicle Type co NOX voc co2 PM10
Austin 2014  Longhaul Truck  89.6 195.4 47.2 9120.9 3.9
Austin 2015  Longhaul Truck  89.5 193.7 44.0 9108.4 3.3
Austin 2016  Longhaul Truck  89.5 192.4 11.4 9097.7 2.8
Austin 2017  Longhaul Truck  89.5 191.8 40.1 9087.7 2.6
Austin 2018  Longhaul Truck  89.5 191.2 39.0 9079.0 24
Austin 2013  Longhaul Truck  89.5 190.6 37.9 9073.3 22
Austin 2020  Longhaul Truck  89.4 189.6 36.3 9069.1 1z
Austin 2021  Longhaul Truck  89.3 188.7 34.4 9062.7 1.6
Austin 2022  Longhaul Truck  89.3 187.8 33.1 9060.5 1.2
Austin 2023  Longhaul Truck  89.3 187.1 32.2 9057.3 1.1
Austin 2024  Longhaul Truck  89.3 186.7 315 9056.8 1.0
Austin 2025  Longhaul Truck  89.2 186.2 30.9 9056.0 0.9
Austin 2026  Longhaul Truck  89.2 185.7 30.1 9054.6 0.7
Austin 2027 | Longhaul Truck'  89.2 185.4 29.6 9054.3 0.6




Module 3 —=Emission Calculation

Daily Emissions Reduction
Pollutant
Description Variable Units.
NOx voc PMyo co co;
07877 1.0094 0.0449 210394 3,791 kg / day
Daily Emissions Reduction A+B-C-D
17365 2.2254 0.099 46.3838 8,357 Ibs / day

Emission Factors

varigble

Description

[ \ Spe based running exhaust factor for affected roadway before
implementation during peak hours - auto

L] L] L] L]
D a I I I O u I O P EUADIOE xR facioc foraffectei oncuay hetore: Efanroce 0029413 0014234 0.002001 0.825682 205592 grams / mile
. implementation during off-peak hours - auto X

\ / P running exhaust emi: factor for transit vehicle during peak hours - bus EFguep 1377081 0.075980 0042126 0.461858 1,575.408 grams / mile

EFavror 0.022438 0018711 0002116 0.868743 228.755 grams / mile

Speed-based running exhaust emission factor for transit vehicle during off-peak hours -
™\ 2 St bt A e Bt et EFsusop 1257079 0061585 0034447 0420714 1460115 | grams/mile

bus

Auto trip-end emission factor TEF o 0.139953 0.185789 0.003361 2089417 49,842 grams / trip

. L]
2 . E I I I I S S I O I l Fa CtO rS Bus (or other transit vehicle) trip-end emission factor TEFzs 0.000000 0.000324 0002854 6.287976 81310 grams / trip

\ / = (m’rssionv Calculations

Variable

/ \ NOy PMyo

3.Emission Calculations o

Pollutant

PO 520 690 12 7,765 185229 grams / day
emissions from trips reduced  (trips * g/ trip = trips * g/ trip)

Reduction in auto running
B = VMTy, * EFpuro + VMTyop * EFavro

exhaust emissions from VMT = 5 268 319 32 13274 3,605,492 grams / day
\ ) reductions (vehicle miles * g/ mile + vehicle miles * g/ mile)

Increase in emissions from C = VTsus» * TEFsus + VTsunce * TEFmus 2 2 2 = e Srama [ sy

additional bus stans (tnps'day * g'tnp + tripsday * g'day)

Increase in emissions from D =VMT s EF, +VMT, * EFsixa

additional bus running exhaust e A T e S e - - - - = grams / day

emissions
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Module 3 —Reporting

= Texas A&M
MOESERS B . . Transportation A WOSERS | jon Reduction Suatces
MObile Source Emission Reduction Strategies Institute A== wotte
. . . prowct Tite:  Add 9%
Strategy 1.1 - Transit System/Service Expansion "' it ”
[: Main Menu :u |: Save Report as PDF :I |: View Report :u |: Go To Data Input :I ( Open Strategy Documentation ::] = 2 s I,A mm Emission Roduction Stratesdies
B——
T T T T
Project Tite: ~ Project 1.1
Now Tramt Type of Naw Transie Sanice Cril b

Project Mof C5J: 0011-45-678%

Project Location:  Project 1.1 location description

County {optional):

Analysis Tear: 2033 Metropolitan Area:  Dallas/ Fort Worth

Froject  General description of Project 1.1
Description:

Car s 45720
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Module 3 — Access and Support

MOSERS

The draft MOSERS guide documents and spreadsheet tool are released for review and comments. Download Here.

il
oo R
e

Conformity MOSERS Technical Reports Data & Analytics Training & Outr...

Website - https://txaqportal.org/

= Texas A&M Environment and Air Quality
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MOSERS Tools and Documentation

& Y

Current Version (2007) Draft MOS

Transit

The Texas Guide to Accepted Mobile Source Emission Reduction Strategies (2nd Edition) ALY
This guidebook is an updated reference for new and experienced technical staff in metropolitan areas undertaking

transportation/air quality planning to better understand and utilize mobile source emission reduction strategies as they seek to

achieve attainment for NAAQS. It is also intended to serve as an introduction for transportation professionals in new

nonattainment areas with little or no experience in transportation/air quality issues. The guide provides an overview of the
transportation/air quality relationship, along with specific details about mobile source emission reduction strategies, and serves

several functions.

Guidebook Improvement Process Lo

A process diagram describing how to improve the MOSERS guidebook

Introduction Memorandum (2007) R

Transmittal of “The Texas Guide to Accepted Mobile Source Emission Reduction Strategies, 2nd Edition

5o A (=]

Service Expansion

’ 1.1 System/Service Expansion @

Description

Daily Emission Reduction = A+ B — C — D(g/day)



https://txaqportal.org/

Key Points

Stakeholders Participation Key for

Successful Implementation

e Available Data at the User level

mmm Compatibility - Excel Version Used

mmm [nitially Target Most Used Strategies

mmm Strategy and Emission Factor Matrix
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MOSERS /‘.‘ff;"mﬁm

Mobile Source Emission Reduction Strategies

Show AllStrateghes Menw

N N

Vehicle Activity Travel Demand
and Technology Management

Q ) ° A °
Transit System B a.nd I and Traffic
Pedestrian

MOSERS Tool
Demonstration
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https://txaqportal.org/

29099
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Questions and Comments




Contact Information

Madhusudhan Venugopal, P.E.
Associate Research Scientist
Transportation Modeling Program
Texas A&M Transportation Institute
Email: M-Venugopal@tti.tamu.edu
Office: (972) 994-2213
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Associate Research Engineer
Program Manager, Air Quality

Texas A&M Transportation Institute
Email: R-Farzaneh@tti.tamu.edu
Office: (512) 407-1118
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