Module 2
Using MOVES for
PM Hot-spot Analyses
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Determine Need for
Analysis
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Step 2
Determine Approach,

Models, and Data
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Estimate On-Road Motor

Vehicle Emissions

Is project located
in California?
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using using
MOVES EMFAC
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Completing a PM
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Step 4
Estimate Emissions from

Road Dust, Construction,
and Additional Sources

Step 5
Select Air Quality Model,

Data Inputs, and Receptors

|

Step 6
Determine Background

Concentrations

ot-spot Analysis

—

Step 7
Calculate Design Values and

Determine Conformity

|

Step 8
Consider Mitigation or

Control Measures

|

Step 9
Document Analysis

Reminder: Interagency consultation process is essential throughout

Guidance Reference: Exhibit 3-1




Module Overview

Introduction to MOVES and Project-Scale Analyses
Introduction to Links and Link Activity Information

Modeling Highways and Intersections in MOVES

Links Exercise
Modeling Terminals and Parking Lots
Defining Activity

Example Analysis
Running MOVES

Reference: How Do | Develop Traffic Data for MOVES?
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Key References for this Module
« PM Hot-spot Guidance, Section 4

« Conformity rule sections 93.105(c)(1)(i), 93.110 and 93.123(c)

« MOVES2014a User Guide and supporting documentation

« EPA MOVES website

« Receive MOVES updates through Mobile News listserv

wEPA


https://www.epa.gov/state-and-local-transportation/project-level-conformity-and-hot-spot-analyses#pmguidance
https://www.gpo.gov/fdsys/pkg/CFR-2001-title40-vol17/pdf/CFR-2001-title40-vol17-sec93-105.pdf
http://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P100NNCY.txt
https://www.epa.gov/moves/moves2014a-latest-version-motor-vehicle-emission-simulator-moves#manuals
http://www.epa.gov/otaq/models/moves/
http://www.epa.gov/moves/forms/epa-mobilenews-listserv

Introduction to MOVES and
Project-Scale Analyses
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What is MOVES?

« The MOtor Vehicle Emission Simulator (MOVES) is a state-of-the-
art modeling framework

« Designed to allow easier incorporation of large amounts of in-use
data from a variety of sources to generate emissions inventories

« Includes a project scale of analysis

Allows detailed link-level analyses

« MOVES2014a is the latest version
A minor update to MOVES2014, which replaced MOVES2010/a/b

wEPA



MOVES at the Project Scale

« Conceptually, at the project scale we will use MOVES to estimate
PM emissions from:

- The activity of the vehicles that are expected in the analysis

- The user indicates what vehicles types are expected; how many; how old they
are; and what these vehicles are doing

« On each of the specific “links” that make up the project —a link being a
segment of the road or parking area

« Ina particular hour, of a particular month, of a particular year

- Multiple time periods require multiple runs

« These concepts will be covered in depth in this module

wEPA



How Does MOVES Calculate Emissions?

MOVES includes a different emission rate for each
combination of-...

Source Age Group Operating Mode

Gas-LDV-MY2008" "8-9 years low speed coast; 20 mph, VSP 0-3 kW/tonne
Gas-LDT-MY2012 4-5vyears  accelerating; 55 mph, VSP 12-15 kW/tonne

MOVES can calculate an emission inventory internally using
fleet and activity inputs, or users can do this outside of MOVES
by multiplying emission rates from MOVES by the appropriate
corresponding activity factors (e.g., VMT of a given vehicle
type and model year)

wEPA



Emissions Vary by Vehicle Type

MOVES “Source Types” Compared to HPMS Vehicle Types

HPMS Vehicle Types MOVES

Source Type
Vehicle Type ID | Vehicle Type ID Source Types
10 Motorcycles 11 Motorcycle
: 21 Passenger Car
25 \L/leg:iiigty 31 Passenger Truck
32 Light Commercial Truck
41 Intercity Bus
40 Buses 42 Transit Bus
43 School Bus
51 Refuse Truck
. . 52 Single Unit Short-haul Truck
>0 Single Unit Trucks 53 Single Unit Long-haul Truck
54 Motor Home
50 Combination 61 Combination Short-haul Truck
Trucks 62 Combination Long-haul Truck

wEPA



Emissions Vary by Vehicle Age

« Emission rates can vary by age as well as model year; activity also
varies by age

« Users enter an age distribution of vehicles covering new (0 year
old) vehicles to 30+ year old vehicles

« MOVES uses age groups to account for deterioration:

« 0Oto3yearsold

« 4 or5yearsold

« 6 or7yearsold

- 8or9yearsold

- 10to 14 years old

- 15to 19 years old

« 20 or more years old

9 EPA Guidance Reference: Section 4.5.2 10
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Emissions Vary by Vehicle Activity

- In MOVES, vehicle activity is defined through Operating Mode:

- Operating mode refers to what the vehicle is doing at a specific point
in time

« Running activity operating modes
« Include accelerating, braking, cruising, idling

- Activity divided into categories that differentiate emissions (next
slide)

. Start and hotelling operating modes

« Used to define number of starts, soak-time distribution, and/or
hotelling for “off-network” emissions

- Off-network refers to an area of activity not occurring on a
roadway (e.g., parking area, freight or bus terminal)

wEPA 1



Running Activity Operating Modes

« Running activity operating Speed Class (mph)
modes are numbered 11-40 1-25  25-50 50+
30 40
- Defined by speed and Vehicle 29 39
Specific Power (VSP) >
c
VSP is a measure of the energy E 16 28 38
the moving vehicle is using at a §
moment in time <
C_%G 27 37
O
» Activity of arunning vehicleis & 15 25
. . D 35
described by an Operating 14 24
Mode (Op Mode) distribution 13 23
12 22 33
11 21

wEPA
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Example Emission Rates by Speed, VSP, & Age
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Running MOVES at the Project Scale

Determine
Define the number
project links of MOVES
runs

Select Input project
parameters data into

in Run Project Data
Specification Manager
(“RunSpec”) (PDM)

Run MOVES
and generate
emission
factors

n ' "
- Adapted from Guidance Exhibit 4-1
A\ Y4 EPA




Introduction to links and
link activity information
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Running MOVES at the Project Scale

Determine
Define the number
project links of MOVES
runs

Select Input project
parameters data into

in Run Project Data
Specification Manager
(“RunSpec”) (PDM)

Run MOVES
and generate
emission
factors

n ' "
- Adapted from Guidance Exhibit 4-1
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What is a MOVES link?

« Alinkis a segment of road or an “off-network” location where a
similar type of vehicle activity occurs

« There are two primary types of links:

1.  Running links

- Used to describe driving activity: e.g., free-flow highways, ramps, arterials,
intersections (cruise, deceleration, idle, and acceleration activity)

« Running exhaust, crankcase, brake/tire wear emissions, and some evap
processes

« No limit on the number of running links in a run

2.  Off-Network links

- Used to describe areas of start and hotelling activity: e.g., parking areas, truck
or transit terminals

- Only needed if a project contains vehicles starting or hotelling

- Hotelling applies only to combination long-haul trucks, sourcetypeid 62
« Only one off-network link can be defined per run

wEPA 17



Running Links

i This is a simple example of
two MOVES links. This
example is a free-flowing =
highway section with no Link 1:
ramps or interchanges with [ Northbound
consistent vehicle activity. '_ = I b

§ The next example

{ illustrates a more complex

8 set of links.

.
frerhune Pioneer
Memorial Park

— Dominant Vehicle Activity
Lmk 2: ( B B Queuing
| Southbound 4 . | — Wl [ | Acceleration
¥ “b} 0 Cruising




Running Links
This example illustratesa %
set of links that is far more “{ﬂr\
complex in terms of vehicle \
activity. All of these are
running links.

7T

|

.
[TT7]

P

E

il

Dominant Vehicle Activity I
B Queuing =
] Acceleration !
] Cruising

AR -
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Off-Network Links

Bus Terminal Parking Lot Truck Terminal

« Off-network links represent start and/or hotelling emissions only
- Hotelling activity is done by “combination long-haul trucks” only

« Starts and other off-network emissions processes (evaporative and
refueling) apply to all vehicle types

« Any driving activity in the same area, including idling, should be
represented with running links

- E.g., busesidling at a bus terminal are not hotelling; their idling activity
would be represented with a running link

wEPA 20



Primary Types of Projects

- Highway and intersection projects

« Composed of running links (includes idling, accelerating,
decelerating, and cruising at traffic signals)

- Defined through MOVES Project Data Manager “Links” Input
« Running exhaust, crankcase, brake/tire wear emissions are the focus

« Transit or other terminal projects

« Include at least one off-network link

« Defined through MOVES Project Data Manager “Off-network” Input (only one
off-network link allowed per MOVES run — discussed later)

- Used to calculate start and hotelling emissions
« May also include running links

- Some projects involve both types of links

9 EPA Guidance Reference: Section 4.2 21
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General Guidance for All Projects

- Goal of defining a project’s links in MOVES is to
accurately estimate emissions where they occur

« Which depend on vehicle types, volumes, and activity

« Should include segments with similar traffic/activity
conditions and characteristics

« In general, the definition of a link (whether running or
off-network) depends on vehicle activity

- Running: acceleration, deceleration, cruise, or idle
- Off-network: starts and hotelling

9 EPA Guidance Reference: Section 4.2
\’ . .
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General Guidance for All Projects

« EPA encourages the development of sufficient travel
activity data to capture expected ranges of traffic
conditions for build and no-build scenarios

« PM hot-spot analyses must be based on latest planning
assumptions or data available when the analysis begins
(40 CFR 93.110)

- Use interagency consultation process to select models,
methods, and assumptions as described in local
procedures (40 CFR 93.105(c)(1)(i))

9 EPA Guidance Reference: Section 4.3
\’ . .
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Modeling Highways and
Intersections in MOVES
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Guidance for Highway and Intersection Links

« Divide project into separate MOVES links to allow sufficient
resolution at different traffic and activity patterns

Local traffic data should be used to characterize each link sufficiently

« In general, density of links depends on project type:
Fewer links would be needed for free-flow highways
More links expected for intersections

« There is no limit on the number of running links in a MOVES
run

9 EPA Guidance Reference: Section 4.2
\’ . .
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ighway Links

For free-flow highway links (e.g., freeways) where vehicle behavior
is fairly constant, the length of the MOVES link could be longer

- Note:Roadway curves or changes in road grade may necessitate a new link
because of changes in vehicle operation

Free-flow highway links are assumed at steady-state flow
- Relatively constant speed and minimal acceleration or deceleration
- Expect free-flow speed if demand is below 1500 vehicles per hour per lane

For highway ramps, multiple links may be needed to describe
variation in vehicle activity

« More details later

9 EPA Guidance Reference: Section 4.2.1 26
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Intersection Links

« Intersections need to be treated separately from free-flow MOVES
links that connect to those intersections

- Approaches and departures from intersections will likely involve
acceleration, deceleration, and idling activity not present on free-flow links

« Definition of link length will depend on:
- Geometry of intersection
- How that geometry affects vehicle activity
- The level of detail of available activity information
« See Appendix D of PM hot-spot guidance for more details

9 EPA Guidance Reference: Section 4.2.1 27
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Defining Links

« New links should be defined when...

« Speeds change (e.g., changes in activity over a highway ramp or
intersection)

« Volumes change (e.g., changes in volumes when vehicles use freeway exit
ramps or turn at an intersection)

- Fleets change (e.g., truck-only lane vs. all-purpose lane)

« Facility purpose changes (e.g., a turn lane vs. a through lane of an
intersection)

- Road grade changes

- Details provided later on some of these examples

wEPA 28



Defining Vehicle Activity for Highways and
Intersections

For each link, the user can choose one of three options to define activity:

1. Define a link average speed through the “Links” input

»  MOVES has default OpMode distributions associated with average speed,
based on typical driving cycles

»  Different road types have different default OpMode distributions
2. Enter alink specific drive cycle through the “Link Drive Schedule” input

»  MOVES calculates OpMode distribution from second-by-second speed/grade
profile

»  You could develop a drive cycle for a ramp link and use average speed for all
other links

3. Directly enter a link specific OpMode distribution (not covered in this
course) through the “Operating Mode Distribution” input

»  Describes fraction of time spent in each OpMode bin on a link
»  Not a direct output from current traffic models — but may be derived

o 1
\"EPA Guidance Reference: Section 4.5.7 29




Activity Option 1: Using Average Speed

« MOVES will use default drive cycles consistent with the average
speed and vehicle type defined

« Note: “Queue,” “Acceleration,” and “Cruise” links will include idle,
cruise, acceleration, and deceleration activity in different
proportions based on the link average speed

« Other vehicle activity options may be preferred to more precisely
define intersection activity (if data are available)

eEPA Guidance Reference: Section 4.5.7 & App D 30




Activity Option 1: Using Average Speed

« In this example,
links are defined to
capture four unigue
areas of activity:

Link 1 — Cruise | |

Link 2 — “Queue” - e | —
Deceleration, Idle, and | LINk' 1 Link 2 Link 4
Acceleration (red light) _______ Approach Link

Departure Link

also Cruise (green light)

— Acceleration

(red light) also Cruise
(green light)

Link 4 - Cruise

wEPA



Links Exercise
Handout

wEPA






Queue

Acceleration

Cruise

Link Number §




Activity Option 2: Using Link Drive Schedules

« Each explicit type of activity can be considered a separate link (overlapping)
- Volumes defined on each type of link depend on signal timing

« Results can be modeled as individual (overlapping) links in air quality models

———————— Decelerate
............ Idle
semmnmn  Accelerate
= — — Cruise

Note: Modeling activity using overlapping drive schedules requires some additional considerations
not covered in this course

eEPA Guidance Reference: Section 4.5.7 & App D 35



Activity Option 2: Using Link Drive Schedules

In an under-capacity
situation, vehicles
passing through
intersections will use
one of the following
paths:

1. Green light cruise

2. Red light cruise -
deceleration = idle
—>accelerate = cruise

wEPA

40

Cruise

-200

- Red Light

-100 0 100
Distance from Intersection (ft)

Guidance Reference: Section 4.5.7 & App D

— =Green Light

200
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Activity Option 3: Using OpMode Distributions

- Users may define vehicle activity as the proportion of time spent
in different modes of activity

« Determining the appropriate OpModelD for a given vehicle and
type of activity:
Would require additional VSP calculation
Could be derived, but is not a direct output from current traffic models
May be done with available research tool - not covered in this course

o
\"EPA Guidance Reference: Section 4.5.7 & App D 37




Typical Traffic Data

- What traffic data might be available for a project?

- Network schematics with segment data:

Annual average daily traffic (AADT)
Peak-hour traffic volume (% of AADT)(k)
Directional split in peak-hour (D)

Truck percentage, daily or peak-hour (T)
Average speed (most likely for peak-hour)

« What additional traffic data might be needed?

- Volumes, fleet mix, and speeds for additional time periods

« Operational details (cruise, idle, deceleration, acceleration)

« See the “For Reference” section at the end of this module for
additional information about defining links

wEPA
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Modeling
Terminals and Parking Lots
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Defining Links for Terminals and Parking Lots

« Most terminal and parking lot activity will be captured on one or

more “off-network” links

Each link would describe an area with a certain number of vehicle starts per
hour, and/or a certain number of trucks hotelling

Only one off-network link allowed per MOVES run

« Some terminal projects may have significant running emissions
similar to highway and/or intersection projects

E.g., trucks arriving and leaving the loading area of freight terminal; buses
idling at a bus terminal

Follow guidance for running links, as appropriate: Section 4.2.1 and
Appendix D of PM Hot-spot Guidance

« Sources that are determined to be insignificant to project
emissions (e.g., separate service drive, small employee parking lot)
could be excluded

o 1 ) .
\"EPA Guidance Reference: Section 4.2.2 40




Two Types of Idling Activity in MOVES

« MOVES defines two types of idling emissions:
1. Hotelling: Applies to long-haul combination trucks only

- Gives emission rates based on operating mode while trucks are hotelling
- Treated in MOVES as an off-network input
- Hotelling activity is described by 1 of 4 OpModelDs in MOVES2014a:

- OpMode ID 200 — Long Duration Idling

« OpMode ID 201 — Auxillary Power Unit (APU) use

« OpMode ID 203 — Battery (zero emissions)

« OpMode ID 204 — Engine Off, Plug-in Electric Power (zero emissions)

2. All otheridling (e.g., from idling buses at a terminal)
« Treated in MOVES as a running link with a speed of “0” mph

« Notincluded as an off-network input

« MOVES produces emissions as if idling is occurring for the entire
hour —if not, post processing of MOVES result will be needed
« E.g., ifidlingis occurring for 20 minutes: emissions = MOVES result x (1/3)

o 1 ) .
\"EPA Guidance Reference: Section 4.2.2 41




Off-Network Data for Terminals and Parking Lots

Emission Type Applies to: Off-Network Data Required

* \Vehicle population
Starts All source types e Start fraction
e Soak time distribution

Long-haul combination
Hotelling trucks in hotelling operation

only

* \Vehicle population
* Hotelling fraction

None — not handled in MOVES as an
All other Idling All source types off-network link. Treat as a running
link with a speed of “0” mph

Note: How and where to enter the off-network data into MOVES is covered later in this
module

9 EPA Guidance Reference: Section 4.2.2 42
\’ . . .




Typical Terminal Data
- What data might be available for a project?

« Fleet mix

- Hourly estimates for starts and number of vehicles
« Regularidling (e.g., bus idle) —idle dwell time

- Hotelling (long-haul combination trucks only)

« Running emissions in some cases

« What additional data might be needed?

« Soak-time distribution (how long vehicles are parked before starting)

« Operational details for running links (cruise, queue, deceleration,
acceleration)

9 EPA Guidance Reference: Section 4.2.2
\’ . . .
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Running MOVES at the Project Scale

Determine
Define the number
project links of MOVES
runs

Select Input project
parameters data into

in Run Project Data
Specification Manager
(“RunSpec”) (PDM)

Run MOVES
and generate
emission
factors

\vEPA Adapted from Guidance Exhibit 4-1




Guidance on Number of Runs

Minimum number of runs recommended:

Applicable NAAQS Build Scenario No-build Scenario
Annual PM, ¢ NAAQS only 16 16

24-hour PM, c NAAQS only 16 (4 in certain cases) 16 (4 in certain cases)
24-hour PM,, NAAQS only 16 (4 in certain cases) 16 (4 in certain cases)
Annual and 24-hour PM NAAQS 16 16

« 4 hours of a weekday x 4 seasons of a year = 16 runs per scenario
- Annual PM,  NAAQS: 16 runs
- 24-hour PM, ¢, 24-hour PM,, NAAQS: 16 runs
- Except where violations are expected to occur in only one season; can

model with 4 runs — use interagency consultation when deciding (see 40
CFR 93.105(c)(1) and PM Hot-spot Guidance Section 3.3.3)

e 1
- Guidance Reference: Section 4.3.1 45
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Why the Number of Runs Matters

The recommended number of runs reflects the need to capture
emissions variability across the day and year

Emissions are based on:
Temperature
Vehicle Volumes
Vehicle Speeds
Fleet Mix

Overall air quality is affected by the timing of emissions across the
day and year

9 EPA Guidance Reference: Section 4.3.1 46
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Guidance for Highway/Intersection Projects

« Determine how many unique scenarios can sufficiently describe
activity variation

« Number of runs should be based on the best available activity data
and the PM NAAQS involved

16 runs is a minimum (4 hours of a weekday x 4 seasons of a year), but you
may have data for additional hours that you want to include
« Typical travel activity data involves annual average daily traffic
(AADT) volumes, with an allocation factor for a daily peak-hour
volume

The most reasonable methods in accordance with good practice should be
used to obtain the peak-hour allocation factors and diurnal distribution of
traffic

In accordance with interagency consultation procedures (40 CFR
93.105(c)(1)(i))

9 EPA Guidance Reference: Section 4.3.2 47
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Guidance for Highway/Intersection Projects

« 16 runs will capture emissions for:

4 seasons:

- January (Dec, Jan, Feb) - July (Jun, Jul, Aug)

- April (Mar, Apr, May) - October (Sep, Oct, Nov)
4 weekday time periods:

_ Morning peak (AM) - Evening peak (PM)

- Midday (MD) - Overnight (ON)

- Emission results for each of these 4 hours can be applied to the other hours of
the day to cover the full day

« With typical travel activity data:
- AM and PM peak periods can be represented by peak-hour traffic activity
- MD and ON periods can be represented by off-peak activity

« With additional travel data:

« |f available, can use travel activity data that represents each of the 4 (or
more) time periods

9 EPA Guidance Reference: Section 4.3.2
\’ . . .
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Determining Representative Time Periods

A suggested approach for an analysis:

« Morning peak (AM) emissions based on traffic data and meteorology occurring
between 6 a.m. and 9 a.m. (emissions from one hour/one MOVES run represent
all three hours)

« Midday (MD) emissions based on data from 9 a.m.to 4 p.m.
« Evening peak (PM) emissions based on data from 4 p.m.to 7 p.m.

« Overnight (ON) emissions based on data from 7 p.m. to 6 a.m.

Note: Longer or shorter periods of time can be used if local or project-specific data supports;
information should be documented in PM hot-spot analysis

o 1
\"EPA Guidance Reference: Section 4.3.2 49




Comparison of 4 vs. 5 Representative Time Periods

« Using traffic activity data from 4 Representative Periods (min. recommended)

representative periods will better 2000
represent emissions

- Inthe example at right, using
traffic volumes from 4 rep.
periods would improve the
estimate compared to using
peak/off-peak volumes

- However, volume overestimated Hour
from I\/Ild.nlght—6 AM and = Overnight = AM Peak
underestimated 7-11 PM

- Splitting the “overnight” period 2000
so there are 5 representative
periods improves the
approximation to actual traffic
volumes

« Note: Each additional

Traffic Volume
= =
(@)] o (@)]
o o o
o o o

o

5 Representative Periods

Traffic Volume
P =
gl (@] (@)
o o o
o o o

representative periOd WI// resu/t i ’ 123456 7 8 9101112131415161718192021222324
4 more MOVES runs Hour
m Overnight m AM Peak Midday

wEPA
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Determining Representative Time Periods

MOVES Run Scenario Representative Period

January December, January, February
April March, April, May
July June, July, August
October September, October, November

N
\“’EPA Guidance Reference: Section 4.3.2 51




Guidance for Terminals

« For transit or other terminal projects, it is likely that project
sponsors will have more comprehensive activity data; possibly
covering each hour of the day

« In these cases it may be appropriate to develop additional MOVES
runs (beyond the recommended 16)

« The decision to model additional time periods should be made
through interagency consultation and will depend on available
data and whether using additional data would significantly impact
emissions modeling results

9 EPA Guidance Reference: Section 4.3.3 52
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Running MOVES at the Project Scale

Determine
Define the number
project links of MOVES
runs

Select Input project
parameters data into

in Run Project Data
Specification Manager
(“RunSpec”) (PDM)

Run MOVES
and generate
emission
factors

\vEPA Adapted from Guidance Exhibit 4-1




Setting Up a MOVES Run

« Torun MOVES at the project scale, users must provide or create
- Arun specification, a.k.a. a “RunSpec” and
- An input database

« When MOVES is run, it populates an output database

Specification
(RunSpec)

Output

MOVES Master
(MOVES GUI)

Database

Input Database

wEPA
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Setting Up a RunSpec
« The MOVES GUI Navigation Panel is used to set up your RunSpec

- The RunSpec specifies the scale, location, time period, alternate
data and output preferences of a MOVES run

« To setup a RunSpec, complete each item on the Navigation Panel
by making selections on the sub-panels

ltems marked with = are optional but recommended
ltems marked with | are required

Note: All items on the Navigation Panel must show ¥ or = to run MOVES.

wEPA
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Setting Up a RunSpec

« Navigation Panel Items:

Description

Scale

Time Spans

Geographic Bounds
Vehicles/Equipment
Road Type

Pollutants and Processes
Manage Input Data Sets
Strategies

Output

Advanced Performance Features

wEPA
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MOVES Mini-Run

« Guidance will be explained as class walks through a very simple,
hypothetical PM,, MOVES highway-only analysis

Example has been simplified for purpose of instruction

« MOVES Mini-Run Class Example (See Handout):

Project links consist of a 2-lane highway in Washtenaw County, M
Analysis period is July 2016

1-hour analysis (12:00 a.m.- 1:00 a.m.)

Evaluating long-haul trucks and passenger cars

wEPA 57



MOVES Mini-Run

Link 1:
Northbound

.
frerhune Pioneer i ]
Memorial Park i
i 1
s

Link 2: ¥R B Queuing
Sothbound ' B == ] [ Acceleration
{ & ity Bl [ Cruising

|
3l

Dominant Vehicle Activity
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MOVES Mini-Run

« Two links:

« Northbound —Link 1
« 1.25 milesin length
- 765 vehicles in analysis hour
« 62.5 mph average speed

« 95% gasoline passenger cars, 5% diesel combination long-haul
diesel trucks

« Southbound — Link 2

« 1.25 milesin length
« 690 vehicles in analysis hour
« 61.0 mph average speed

« 95% gasoline passenger cars, 5% diesel combination long-haul
diesel trucks

wEPA
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Getting Started

« Begin by opening the latest version of MOVES2014

For example, MOVES2014a is the latest version at the time this module was
developed

On your desktop, double-click the MOVES icon &

MOVES2014a
If you have multiple versions of MOVES2014,

use the latest version

« The MOVES Graphical User Interface will open

wEPA 60



MOVES Graphical User Interface (GUI)

Tm\J'ES D 5667576138333011954

Menu
fie Edit Pre Processing Action PostProcessing Tools Settings Help

&) MOVES

Motor Vehicle Emission Simulator

Navigation panel

wEPA o1



Description Panel

« Allows the user to describe the RunSpec (what is being modeled)

« Include details like location, time period, pollutant type, or whatever else is
unigue about the run

- Up to 5,000 characters of text, but no quotation marks, ampersand or
backslash characters allowed

- Description appears in the MOVESRun table of the output database
- Description is optional but useful to keep track of runs

 Instructions for the Mini-Run RunSpec:

- Type, “Simple run with two links”

wEPA 6



Description Panel

R

‘[Ie Edit Pre Processing Action PostProcessing Tools Settings Help

==

23

||

~
i~

Description;

Simple run with two links

SEPA

63



Scale and Calculation Type

« Scale should always be set to “Project” for hot-spot analyses

« Calculation Type can be specified as “Inventory” or “Emission
Rates”

« “Inventory” will produce aggregate emissions (e.g., grams, lbs, or tons per
link)
- “Emission Rates” will produce link specific emission factors:
« grams/vehicle-mile
« grams/vehicle-hour

« grams/vehicle-start

 Instructions for the Mini-Run RunSpec:
« For Model, select “Onroad”
« For Domain/Scale, select “Project”

o 1 ) .
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Guidance on Calculation Type

« Either “Inventory” or “Emission Rates” can be selected as output,
depending on the air quality model being used

«  When using AERMOD, select “Inventory”

« This will produce results for total emissions on each link, and since running
MOVES at the project-scale produces results for only one hour, this is
equivalent to a grams/hour emission factor needed by AERMOD

« When using CAL3QHCR, select “Emission Rates”

« This will produce link emission factors needed by CAL3QHCR in
« units of grams/vehicle-hour for link average speed of 0 mph, and
« units of grams/vehicle-mile for link average speed greater than O mph

 Instructions for the Mini-Run RunSpec:
- For Calculation Type, select “Inventory”

o 1 ) .
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Scale and Calculation Type

) MOVES - ID 5667576138333911554

File Edit Pre Processing Action PostProcessing Tools Settings Help

Model
® Onroad

) Nonroad

Domain/Scale

i) National Use the default national database with default state and local allocation factors.

Caution: Do not use this scale setting for SIP or conformity
analyses. The allocation factors and other defaults applied at

& the state or county level have not been verified against specific
state or county data and do not meet regulatory reguirements for
5IPs and conformity determinations.

i) County  Select or define a single county that is the entire domain.

Note: Use this scale setting for SIP and regional conformity analysis.
Use of this scale setting requires user-supplied local data for most
activity and fleet inputs.

® Use project domain inputs.
Note: Use this scale setting for project-level analysis for conformity,
NEPA, or any other regulatory purpose. Use of this scale setting requires
user-supplied data at the link level for activity and fleet inputs that
describe a particular transportation project.

Calculation Type

@ Inventory Mass andior Energy within a region and time span.

i) Emission Rates Mass andior Energy per unit of activity.

MOVE 5 ScenariolD:

Caution: Changing these selections changes the contents of other
input panels. These changes may include losing previous data contents.

SEPA




Time Spans Panel

All sections on this panel must be completed for hot-spot analyses:

1. Time Aggregation Level: For Project-scale analyses, “Hour,”
meaning no preaggregation, is the default selection

Only a single year can be selected
Only a single month can be selected
Only a single day type can be selected
Only a single hour can be selected

A

 Instructions for the Mini-Run RunSpec:
« For Year, select 2016;
« For Month, select July;
- For Days, select Weekdays;
« For Hours, select 00:00 - 00:59.

wEPA
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Time Spans Panel

MOVES - ID 566757613833391

File Edit Pre Processing Action PostProcessing Tools Settings Help

Note: Time Aggregation

Level is set to “Hour” by

default. Only one calendar
year, month, day and hour

Time Aggregation Level

 Year {_ Mon

can be selected

soctvor

Years:
2016

Remove

] weekend

Weekdays

Select All H Clear All |

[] January July
[JFebruary [] August

] march [] september
[] April [] October
] Mmay [] November

] June [] December

| Select Al H Clear Al ‘

Hours

Start Hour:

00000059~
=l

‘ Select All H Clear All ‘

End Hour:

SEPA

Guidance Reference: Section 4.4.3
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Geographic Bounds Panel

« Once you have selected the Project scale, there are two choices
available:

- County: once this button selected, you would select a single county from
the list, which allows access to the default data MOVES has for that county

- Custom Domain: selected to represent a project spanning multiple
counties, but no defaults are available

« On this panel, you also create/select an input database to store
the project data (do this step after completing the RunSpec)

9 EPA Guidance Reference: Section 4.4.4
N7 : 4.
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Guidance on Selecting County or Custom Domain

« Users should select the actual county where the project is located

« |f a project spans multiple counties, users have 3 options:

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

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

3. Use the custom domain option to model multiple unique areas that share
the same fuel and age distribution, but may have different meteorological
data

 Instructions for the Mini-Run RunSpec:
« Select County: MICHIGAN, MICHIGAN - Washtenaw, Click “Add”

o 1 ) .
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Geographic Bounds Panel

File Edit Pre Processing Action PostProcessing Tools Settings Help

Geographic Bounds Region: States: Counties: Selections:

5 23 Nation IO0WA MICHIGAN - Shiawassee County || [MICHIGAN - Washtenaw County
[ KANSAS MICHIGAN - St. Clair County

1 KENTUCKY MICHIGAH - St. Joseph County
=) County LOUISIANA MICHIGAN - Tuscola County
MAINE MICHIGAN - Van Buren County
MARYLAND MICHIGAN - Washtenaw County |
) Custom Domain 'MASSACHUSETTS |MICH|unN - Wayne County =

MICHIGAN | [MICHIGAN - Wexford County ||
[MINNESU1A [4] M [ 1]

s
Domain Input Database

The Project domain scale requires a database of detailed data.
Server: Refresh

Database: | Enter/Edit Data

i) Zone & Link

Geographic Bounds Requirements
Please select a domain database.

&EPA



Guidance on Selecting Vehicle Types

- For most analyses, select all vehicle and fuel types:
Diesel
Ethanol (E-85)
Compressed Natural Gas (CNG)
Gasoline

« Note: Some projects may have only one or a few vehicle types (e.g., a
bus fleet running entirely on CNG)

Diesel fractions may still need to be adjusted through the “FuelType and
Technology” input, regardless of what is selected here

Discussed later in example analysis

« Instructions for the Mini-Run RunSpec:
« For Fuels, select Diesel Fuel, Ethanol (E-85), and Gasoline;

- For Source Use Types, select Combination Long-haul Truck and Passenger
Car, then, click “Add Fuel/Type Combinations”

9 EPA Guidance Reference: Section 4.4.5
\’ . . .
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On Road Vehicle and Equipment Panel

File Edit Pre Processing Action PostProcessing Tools Settings Help

On Road Vehicle Equipment

| Fuels:

'||compressed Natural Gas (CNG)
| Diesel Fuel

|[Etectricity

| Ethanol (E-85)

| Gasoline

Source Use Types:
Combination Long-haul Truck
Combination Short-haul Truck
Intercity Bus

Light Commercial Truck
Motor Home

Motorcycle

Passenger Car

Passenger Truck

Refuse Truck

School Bus

Single Unit Long-haul Truck
Single Unit Short-haul Truck
Transit Bus

Selections:

Diesel Fuel - Combination Long-haul Truck
Diesel Fuel - Passenger Car

Ethanol (E-85) - Passenger Car

Gasoline - Passenger Car

[Lsawcten |

lAdd FuelType Combinations!

SEPA

Guidance Reference: Section 4.4.5
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Road Types in MOVES

1.

Off-Network — Any location where the predominant activity is vehicle starts
and hotelling, i.e., parking lots, truck stops, rest areas, freight or bus terminals
(roadtypelD = 1)

Rural Restricted Access — A rural highway that can be accessed only by an on-
ramp (roadtypelD = 2)

Rural Unrestricted Access — All other rural roads, i.e., arterials, connectors, and
local streets (roadtypelD = 3)

Urban Restricted Access — An urban highway that can be accessed only by an
on-ramp (roadtypelD = 4)

Urban Unrestricted Access — All other urban roads, i.e., arterials, connectors,
and local streets (roadtypelD = 5)

o 1
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HPMS Road Type Mapping

f system

(functional
system) Description

RoadTypelD*

Description

1 Interstate 2or4 Urban or Rural restricted access
2 Principal Arterial - Other Freeways 2or4 Urban or Rural restricted access
and Expressways
3 Principal Arterial - Other 3o0r5 Urban or Rural unrestricted access
4 Minor Arterial 3or5 Urban or Rural unrestricted access
5 Major Collector 3o0or5 Urban or Rural unrestricted access
6 Minor Collector 3or5 Urban or Rural unrestricted access
7 Local 3or5 Urban or Rural Unrestricted access

*Urban or rural designation for MOVES roadtypelD is determined by HPMS
urban_code where 99999 or 99998 denote rural and all other values denote

urban

wEPA
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Guidance on Selecting Road Types

« Select all road types that exist within the project

- Note: Do notselect road types that do notexist in project
« MOVES Road type can be determined by HPMS classification

« Off-network road type should be selected only if an Off-Network
link exists (i.e., the project has start or hotelling activity)

- Used for parking lots, intermodal facilities, bus terminals, etc.

« Some pollutant-process selections automatically select certain
road types

- Ex: Selecting start emissions or extended idle emissions in the Pollutants
and Processes panel will automatically select the “Off-network” road type

« Instructions for the Mini-Run RunSpec:
- For Available Road Types, select “Urban Restricted Access”. Click “Add”.

o 1 ) .
\"EPA Guidance Reference: Section 4.4.6 76




Road Type Panel

File Edit Pre Processing Action PostProcessing Tools Settings Help

Available Road Types:
Off-Network

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

Selected Road Types:

Urban Restricted Access

-

[] Provide separate ramp output

SEPA
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Guidance on Selecting Pollutants & Processes

« To perform a PM Hot-spot analysis, you must select the

following:*
Pollutants:

- Primary Exhaust PM — Total (Either PM,, or PM, c)
- Brake Wear Particulate (running links only)

« Tire Wear Particulate (running links only)

Processes:

For running links:

For off-network links:

e Running Exhaust

e Start Exhaust

e Crankcase Running Exhaust

e Extended Idle Exhaust

e Brake Wear

e Crankcase Start Exhaust

e Tire Wear

e Crankcase Extended Idle Exhaust

e Auxiliary Power Unit (APU) Use

*Note: Some pollutants and processes are chained. For example, many PM, ¢ processes are

chained to PM,, processes.

wEPA

Guidance Reference: Section 4.4.7
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Guidance on Selecting Pollutants & Processes

« Instructions for the Mini-Run RunSpec:
« For Pollutants, select:
« Primary Exhaust PM10 - Total,
« Primary PM10 - Brakewear Particulate, and
« Primary PM10 - Tirewear Particulate,
- Thenclick “Select Prerequisites”
- Scroll to the right to review associated processes.

- Be sure to unselect any off-network associated processes such as “Start
Exhaust”, “Extended Idle Exhaust”, “Auxiliary Power Exhaust” etc.

- Note: “Selecting Prerequisites” will include off-network associated
automatically processes and will automatically select “Off-Network” on
the Road Type panel. For our mini-run, remove the associated off-
network processes and manually delete the “Off-Network” Road Type
in the Road Type panel.

wEPA 79



Pollutants and Processes Panel

'MOVES - ID 5 = L0
Ede Edit Pre Processing Action PostProcessing Tools Settings Help

Running Exhaust| Start Exhaust| Brakewear| Tirewear| Evap Permeation| Evap Fual Vapor'

| W=

Total Gaseous Hydrocarbons

Hon-Methane Hydrocarbons
Mon-Methane Organic Gases
Total Organic Gases
Wolable Organic Compounds
Methane (CH4)
Carbon Monoxide (CO)
Cides of Nitrogen (NOx)
:p | Mirogen Oxide (ND)
s i Hitrogen Dioxde (NO2)
1| Nitrous Acid (HONGO)
Ammonia (NH3)
Mitrous Oxide (N20)
Primary Exhaust PM2.5 - Total
[+] Primary Exhaust PM2.5 - Spacies
Primary PM2.5 - Brakewear Particulale

Primary PM2 5 - Tirewear Particulate
Primary P10 - Brakewear Particulate

Primary PM10 - Tirewear Particulate
Sultur Dioxide (302)
Total Energy Consumplion
Petroleum Energy Consumption

E Fossil Fuel Energy Consumplion

-+ -§_| Atmospheric CO2

4| coz Equivalent
Benzeng
Ethanol

[Lhasla

B
E=E

1 | (TR R W N R R

ENCEREWCMTITNY | MER | NN N R R BT R I N

[N
O
L
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Road Type Panel

MOVES - 1D 5

file Edit Pre Processing Action PostProcessing Jools Settings Help

Available Road Types:

Selected Road Types:
: Rural Restricted Access Urban Restricted Access
! Rural Unrestricted Access
B
: Urban Unrestricted Access

+
+
[ Select All Add Delete
[ Provide separate ramp ouiput
Ready...




Guidance on Manage Input Data Sets Panel

Most PM hot-spot analyses will not use this panel

Instead, the Project Data Manager (PDM) will be used to input
project-specific data

9 EPA Guidance Reference: Section 4.4.8
\’ . . .
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Manage Input Data Sets Panel

MOVES - ID
File Edit Pre Processing #Action PostProcessing Tools Seftings Help

Note: You only need to click
on panel name in left column
to get green check for this

panel
Server | | Selections:
noscrhﬂnm[ |
| Add | Refresh i

; | Create Database... |

+

[ wovewp ][ movesown |

+

SEPA



Strategies Panel — Rate Of Progress

———

 MOVES - ID

file Edit Pre Processing Action PostProcessing Jools Settings Help

Rate Of Progress

=+

Note: Do not use “Rate of

Progress” strategy — not
relevant for project-scale

[ ] Compute Rate.of-Progress “No Clean Air Act Amendments” Emissions

The Rate-of-Progress Calculation strategy supports users modefing vehicle
emissions for Reasonable Further Progress SIP requirements. i models a
~No Clean Air Act Amendments™ scenario by assigning 1993 model year

emission rates to all post-1993 vehicles.
See the MOVES user guide and guidance documents for more details.

SEPA
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General Output Panel

« On this panel, name the output database

« Selecting Activity output is useful for diagnostic purposes
« Will report what was input for different activity parameters

. “Distance Traveled” and “Population” should be selected

« Selecting “Rates” calculation in the Scale panel will
automatically select “Distance Traveled” and “Population”

« Population will reflect vehicle population

« Selecting “Starts” and “Source Hours Idling” may also be
helpful for confirmation that starts and idling you get
from output is consistent with input

o
\‘,EPA Guidance Reference: Section 4.4.10 85




Database Naming Recommendations

« Name the RunSpec file and databases for a specific run
using the same name, but with different extensions

- Examples:
RunSpec: Simplerun.mrs
Input database: Simplerun_in
Output database: Simplerun_out

. |dentifies each part of the run file
« Helps organize information

wEPA
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General Output Panel

FLEEEE TR S T G )

file Edit Pre Processing Action PostProcessing Jools Seftings Help

Server: |

Database: Lshmlarun_nut

Units Activity
MassUnits:  |Grams | v | (] Distance Traveled
Energy Units: [_] Source Hours
Distance Units: Miles | | ] Hotelling Hours

L] Source Hours Operating
(] Source Hours Parked
[¥] Population

(] starts

87



General Output Panel

MOVES - ID *

Output Database

H | E—
Database: |simplerun_out [
Units

s @ ce Traveled
Output Database successfully created.

Hours
L
[_] Source Hours Operating
[_] Source Hours Parked
[_] Population
(] starts

SEPA



Guidance on Output Emission Detail Panel

« The aggregation of the Time level is set to “Hour” and “Link” by
default

« The “for All Vehicle/Equipment Categories” and “On Road”
selections depend on the detail desired by the user
More selections means more detail

Differentiation by Emission Process and Source Type is likely most useful

« Note:If “Rates” was selected in the Scale Panel, do not select
output by Source Type, Model Year, or Fuel Type

9 EPA Guidance Reference: Section 4.4.10
\’ . . .
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Output Emission Detail Panel

MOVES - 1D

File Edit Pre Processing #Action PostProcessing Tools Seftings Help

Always On Road/Off Road
Timee [:J] On Road/Of Road
— Location [:L_ On and Off Road
Pollutant L] Road Type
[v] Source Use Type
for All VehicleEquipment Categories
[ scc
U | Regulatory Class
F
[_] Fuei Type [] Fuel Subtype o
(] Emission Process [] Sector
[C] Engine Tech.
[[] Estimate Uncertainty [CIHP Class

Humber of erations:
[] Keep pseudo-randomly sampled input

[] Keap output from each teration

Output Emissions Detail




Advanced Performance Features Panel

MOVES - ID 5667576138333911954

(50 Eot PusProcsesivg Acton. EvetProcsaniap. Toot. Setngs ok Can skip - most analyses

e will not use this panel
o Component .
Tolal Achty Generator (TAG) e Used to invoke features

(Operating Mode Distribution Generator (runn
Stan Operating Mode Distribution Generator

Evaporative Operating Mode Distribution Ger th atim prove run time

Tirewear Operating Mode Distribution Gener. .

Souwrce Bin Distribution Ganerator (SBDG)

Source B DD e See MOVES User Guide for
Tank Temperature Generalor

Tank Fuel Generator mOI"e InformatIOﬂ

Fuel Effects Generalor

[Emission Calculalors

On-Road Retrofit

Project -Domain Total Activity Generator

[Project-Domain Operating Mode Distribution Generator {running exhaust)
Rate Of Progress Strateqgy

Uunndm

O]

Destination User Dataset
[] Copy Saved Genarator Data

Serven | netresh |

e =1 creste Databess |

Aggregation and Data Handling
[] Do Not Perform Final Aggregation

[[] Clear MOVE SOutput after rale calculations

[ Clear MOVE SActivityOutput after rate calculstions

[] Ciear BaseRateDutput after rate calculations

Advanced Performance Features % hp‘ft;“q
| sevec [

Database: |~ | create Database |

\""’EPA Guidance Reference: Section 4.4.11



Running MOVES at the Project Scale

Determine
Define the number
project links of MOVES
runs

Select Input project
parameters data into

in Run Project Data
Specification Manager
(“RunSpec”) (PDM)

Run MOVES
and generate
emission
factors

\vEPA Adapted from Guidance Exhibit 4-1




PDM Section Overview

Introduction
Inputting data into the PDM, for the mini-run

Off-network inputs

wEPA
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What is the Project Data Manager?

« The Project Data Manager (PDM) is a tool that facilitates the
process of entering data into a project input database

- Thedatain the input database is used by MOVES when executing the run
- A database is a set of tables

- Databases are not “files” with an extension

« User names them, but does not need to save them

- Databases can be viewed and manipulated in MySQL; information can also be
exported to another program (e.g., Excel)

« PDM takes the form of a separate Graphical User Interface (GUI)
that is used in conjunction with the MOVES Master GUI

- When the PDM is open, the MOVES Master GUI is frozen and no changes
can be made to the RunSpec

- Nothing done in the PDM will affect the selections in the RunSpec

- Note: Always complete the RunSpec first, before adding information to the
PDM

wEPA



Project Data Manager Functions

- Use the PDM to create an input database, an input at a time, by either:
1.  Creating a template of a table, in which you will enter local data, or

2. Exporting default data (when available) to a table, in order to review and/or
modify with local data

« Users manipulate data in Excel, then “Import” worksheets into the PDM
Data are not entered directly in the PDM

You can add descriptions in the PDM of data being imported to document data
sources

« Using the PDM ensures the input tables are properly formatted,
necessary for MOVES to run properly

- Imported data can be cleared for each tab or the entire database can be
emptied
You should always clear previously-imported data before importing new data
for the same input to prevent execution errors

wEPA o



Opening the Project Data Manager

« Two ways to open the PDM:
“Enter/Edit Data” button on the Geographic Bounds panel; or
Use the “Pre Processing” pull-down menu

- If the input database you want to use already exists, it can be
selected in the Domain Input Database drop-down list; otherwise,
a new input database can be created in the PDM

wEPA o6



Accessing the Project Data Manager (PDM)

MIOVES - ID

file Edit Pre Processing Action PostProcessing Jools Settings Help

Region: States: Counties: Selections:
)} Hation IOWA = MICHIGAN - Washtenaw County
Bt KANSAS
SIS KENTUCKY s
@ County LOUISIANA -
MAINE |
() Zone & Link MARYLAND
) Custom Domain |MASSACHUSETTS
MICHIGAN
MINME SOTA -
| selectan || g [ Delete
Domain Input Database

The Project domain scale requires a database of detailed data.

Serverr | |

Database: [

Geographic Bounds Requirements

Piease select a domain database.

SEPA
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A Newly Opened PDM

) MOVES Project Data Manager
E Hotelling W I'M Programs W Retrofit Data W Generic |/Tools |
5] Operating Mode Distribution |/ 5] Age Distribution & Fuel |/ 5] Meteorology Data
RunSpec Summary |T Database | B Links ED Link Source Types ED Link Drive Schedules E off-Network
Select or create a database to hold the imported data.
Server: localhost Refresh
Database: - Create Database
Log: Clear All Imported Data

Database

Done

wEPA




Using the PDM: Database Tab

- Project input database is selected or created here
Existing project input databases can be selected from the drop-down menu
Or, user enters a name for the input database and clicks “Create Database”

« Once a project input database has been created or selected, the
tables within it can be edited with the other PDM tabs

Inputs can be added in any order —i.e., you can start with any tab

All the tables in the database can be cleared of data with the “Clear All
Imported Data” button

« The tab also displays a log of changes

wEPA o



Database Tab

&) MOVES Project Data Manager

E Hotelling rTﬁ I'M Programs rﬁ Retrofit Data rTﬁ Generic |/Tcu:rls |

=

) Age Distribution

& Fuel |/ ) Meteorology Data

‘ 5] Operating Mode Distribution

RunSpec Summary |/ Database B Links ED Link Source Types

B Link Drive Schedules B off-Network

Server: localhost

Select or create a database to hold the imported data.

Refresh

Database: simplerun_in

- ‘ Create Database

Log:

Clear All Imported Data

Message @

@ Database successfully created.

The database “simplerun_in”
is created by entering the
name and clicking “Create
Database”

Database

Done

wEPA
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PDM Inputs (each has a tab)

Meteorology Data
Age Distribution
Fuel

/M

Hotelling

Retrofit Data

Links

Off-Network

Link Source Types
Operating Mode Distribution
Link Drive Schedules

wEPA

=

J\

These inputs are common for
> both MOVES county scale
and project scale analyses

MOVES project scale

. These inputs are unique to the
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Using the PDM: Tabs for Inputs

- () and @) symbols for each tab are determined by the
relationship between the selections made in the RunSpec and the
data provided by the user

(L) appears when the user has provided data that is sufficient and
passes error checks for all parameters in the RunSpec

. several tabs begin with a green check (optional inputs)

@ appears if the user has not provided enough information or if
there is an error with the data provided

\l';EPA 102



Entering Data for Tabs with a: &

Create Excel template

!

Populate template
with local data

wEPA

Does
MOVES have
default data

for a tab?

Import back into

input database

Export default data
(into Excel)

!

Review/
edit default data
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Using the PDM: Creating a Template

« A//PDM tabs provide the option of creating an Excel template
spreadsheet of the appropriate MOVES table

- Save as .xls extension to get a spreadsheet format

- Templates contain the proper fields/column headings, but have
blank cells for user-specified data

« The template will be pre-populated with some data based on
entries made in the RunSpec

« Thisis why you should always complete all RunSpec panels first!

- Templates contain extra worksheets that will help you decipher
MOVES codes

\l';EPA 104



Using the PDM: Exporting Default Data

Some PDM tabs have default data available:
- Meteorology Data
« Fuel (Fuel Supply, Fuel Formulation, Fuel Usage, AVFT)
« |/M Programs

Tabs with default data will have “Export Default Data” option

\l';EPA 105



Creating a Template

&) MOVES Project Data Manager
E Hotelling rTﬁ I'M Programs |/ (@ Retrofit Data r@ Generic |/Tcu:rls |

<}

=

5] Operating Mode Distribution

) Age Distribution

& Fuel

[

5] Meteorology Data

RunSpec Summary |/ Database B Links ED Link Source Types

|/ (@ Link Drive Schedules

B off-Network

Description of Imported Data:

link Data Source

File: {please sel

Messages:

| £ Create link Template

Savein:

=
=

Recent Places

-
Desktop

LiEraries

LY

-
Computer
L

Metwork

=
| Templates - G T = M-

Mame : Date modified Type
B agedistribution.xls 11/10,/2014 3:25 AM  Microsoft
B dayVMTFraction.xls 10/24/201411:52 ... Microsoft
| Fuel_Supplyxls 11/3/2014 10:30 AM  Microsoft
B hourVMTFraction xls 10/24/201411:51 ... Microsoft
B HPMSVTypeYearxls 10/24/201411:53 ... Microsoft
‘BT link templatexls 11/6/2014 11:39 AM  Microsoft
B linksourcetypexls 11/6/2014 11:52 AM Microsoft
B met_default.ds 11/3/2014 10:33 AM Microsoft
B monthVIMTFraction.xls 10/29/2014 4:00 PM Microsoft
B offnetworklink.xls 11/6/2014 11:47 AM  Microsoft
B road_type_dist_templatexls 11/4/201:
B Source_type_population_templatexls 11/3/201:

< | n

File name: link; template xds

Save as type: [NI Files (*.%)

il L

il

Ata

Browse...

Create Template...

Import

Click “Create Template”
Save the template (an Excel
file) to a folder

Export Most Recent Execution Data

Export Imported Data

Links

Done




Completing a Template

H ©- s link templatexls [Compatibility Mode] - Excel T H - O X
HOME  INSERT  PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW  DEVELOPER :

1 M Je v
A B C D E F G H | J K -

1 |linklD countylD zonelD roadTypelD linkLength linkVolume linkAvgSpeed linkDescription IinkAngradel _|

2 26161 261610 4

3

4

5

§]

7 .

tink [ Courty | Roadmype | zone | ® Template has column headings

and some information from the
RunSpec

H ©- 5 link templatexls [Compatibility Mode] - E» Edlt Sheet to IndUde the
HOME  INSERT  PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW  DEVELOPER appropriate information’- save

1 M ¢ Jx v
A B % D E F G H | J K -

1 |linklD countylD zonelD roadTypelD linkLength linkVolume linkAvgSpeed linkDescription IinkAngradel _|

2 1 26161 261610 4 1.25 765 62.5 NB Highway 0

3 2 26161 261610 4 1.25 690 61 SB Highway 0

4

5

6

7 -

link | County | RoadType | Zone () ] 3

READY 4
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Importing a Completed Table

<}

) MOVES Project Data Manager ==
E Hotelling W I'M Programs |/ (@ Retrofit Data r@ Generic |/Tools |
5] Operating Mode Distribution 5] Age Distribution & Fuel |/ 5] Meteorology Data
Run5pec Summary |/ Database ED Links E) Link Source Types |/ (@ Link Drive Schedules E off-Network
Description of Imported Data:
|£| Open link Data @
link Data Source
Lookin: || Simple MOVES Run - @ T &
File: {please seld ~ Browse... 1
M= Mame Date modified
ke, B links.xls 2/9/20157:03 PM  Ata Create Template...
e |7 SimpleMOVESrun.mrs 2/9/2015 7:18 PM
Desktop
Import
Messages: =
Libraries
A
Computer
"‘:h.
u 4| mn k
Metwork
File name: - 3 Open :|
Files of type: | All Files ) . Cancel
Links

Done
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Importing a Completed Table

) MOVES Project Data Manager
E Hotelling W I'M Programs |/ (@ Retrofit Data r@ Generic |/Tools |
5] Operating Mode Distribution 5] Age Distribution & Fuel |/ 5] Meteorology Data
Run5pec Summary |/ Database ED Links E) Link Source Types |/ (@ Link Drive Schedules E off-Network
Description of Imported Data:
link Data Source:
File: {please select a file) Browse...
0 Choose XLS Worksheet Clear Imported Data Create Template...
Select the Worksheet to read:
4 | ink |
| |County
RoadType 6 Import
Messages: Zone
5 OK Cancel
Export Most Recent Execution Data Export Imported Data
Links
Done

wEPA
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Importing a Completed Table

&) MOVES Project Data Manager ==
(@ Hotelling rTﬁ I'M Programs |/ (& Retrofit Data r@ Generic |/Tcu:rls |
B Operatina Mode Distribution |/ & Age Distri q
l@ 4. green check _ @tisks "~ ® Link sou Check for correct filename,
Description of Imported Data: worksheet name, NO error
messages, green check mark

|Iink Data Source:

|Fi|e: links.xls 1. filename Browse...
XLS, link 2. worksheet Clear Imported Data Create Template...
Import
Messages:
Link imported.

Import complete. 3 messages

Export Most Recent Execution Data Export Imported Data

Links

Done
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Inputting data for the Mini-Run

We need only the 6 inputs in bold for the mini-run; we will also cover the
other inputs (in gray)

- Meteorology Data
- Age Distribution

« Fuel
/M
Hotelling
« Retrofit Data
« Links

Off-Network
« Link Source Types

Operating Mode Distribution
« Link Drive Schedules (run 2)
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Meteorology Input (ZoneMonthHour)

- Meteorology data should be entered with the specific month and hour selected
in the RunSpec

« ZonelDis simply the countylD + zero
- Temperatures are in degrees Fahrenheit

« Relative humidity (% humidity) must be between 0 and 100

H ©- s met_defaultxls [Compatibility Mode] - Excel T H - O X
HOME  INSERT  PAGELAYOUT  FORMULAS ~ DATA  REVIEW  VIEW  DEVELOPER :

F1 i Je v
A B C D E F G H J K L -

1 |monthlD  zonelD hourlD temperature reIHumldltyl _|

2 7 180890 1 67 8 78.9

3

4

5

6

? -

ZoneMonthHour HourOfAnyDay MaonthOfAnyYear Zone {-}} A 3

READY B3
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Guidance on Meteorology

« Should enter data specific to the project’s location and time
period modeled

- Default temperature and humidity values are available in MOVES, but are
not recommended for use in a PM hot-spot analysis

« Use temperatures from the representative meteorological data
selected for air quality modeling

- Temperatures must be consistent with those used for the project’s county
in the regional emissions analysis (Section 93.123(c)(3))

« The temperature and humidity data should be the same for both
the build and no-build scenarios

« We will discuss more about obtaining representative met data in Module 3

9 EPA Guidance Reference: Section 4.5.1 113
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Guidance on Meteorology

« Use a minimum of four hours per season (corresponding to AM
peak traffic/PM peak traffic/MD traffic/ON traffic)...
For one day (weekday)
For January, April, July, and October.

« Within each period of day in each season, use average
temperature within that time period

« For example, for January AM peak periods corresponding to 6 a.m.
to 9 a.m., use average January temperature based on the
meteorological record for those hours

o . .
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Completing the Meteorology Template

H ©- s metxls [Compatibility Mode] - Excel T @B - 0O
HOME  INSERT  PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW  DEVELOPER -
F1 | i I
A B C D E F G H J K L
1 |monthlD  zonelD hourlD temperature relHumidityl _|
2 7 261610 1
i Create template, complete, save,
5 then import met.xls file through
° MOVES PDM
zoneMonthHour HourOfAnyDay ManthOfAnyYear Zone (-}} A

H - 5 metxls [Compatibility Mode] - Excel ? @B - 0O
HOME  IMSERT  PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW  DEVELOPER -
F1 | i Fe
A B % D E F G H J K L
1 |monthlD  zonelD hourlD temperature reIHumidityl _|
2 7 261610 1 78 65
3
4
5
G
7
zoneMonthHour HourOfAnyDay MonthOfanyYear Zone ® o

READY B




Age Distribution Input (SourceTypeAgeDistribution)

- Age Distribution is entered according

to MOVES source types (vehicle
types) and calendar year

« AgeFraction must sum to 1 within
these fields

« Age Distribution covers new (0) to
30+ year old vehicles

-« MOVES does not vary age
distribution by month

« See decoder tab or handout for
source type ID

« 21 = passenger cars
- 62 =combination long-haul truck

wEPA

@ = agedistxls [Compatibility Mode] - Excel
HOME  INSERT  PAGELAYOUT FORMULAS DATA  REVIEW

62

sourceTypeAgeDistribution

AgeCater ...

vl I
A B c D E E
sourceTypi yearlD agelD ageFraction | _|

21 2011 0
21 2011 1
21 2011 2
21 2011 3
21 2011 4
21 2011 5
21 2011 6
21 2011 7
21 2011 8
21 2011 9
21 2011 10
21 2011 "
21 2011 12
21 2011 13
21 2011 14
21 2011 15
21 2011 16
21 2011 17
21 2011 18
21 2011 19
21 2011 20
21 2011 21
21 2011 22
21 2011 23
21 2011 24
21 2011 25
21 2011 26
21 2011 27
21 2011 28
21 2011 29
21 2011 30
62 2011 0

2011 1

) -
&

VIEW

? H - O X
DEVELOPER




Guidance on Age Distribution

« There are 3 options for using age distribution data:
- Latest from the SIP
- Project-specific fleet age distribution
- MOVES default age distribution

- Option 1: Use the latest state or local age distribution assumptions
from the SIP or transportation conformity regional emissions
analysis

- Often available from local Metropolitan Planning Organization (MPO), state
DOT, or state air agency

- For cases where some but not all age distributions are available, we’ll cover
in Option 3

o
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Guidance on Age Distribution

- Option 2: If the project is designed to serve a fleet that operates
only locally, the user should provide project-specific fleet age
distribution data

Example: a drayage yard or bus terminal

For most captive fleets, an exact age distribution should be readily
available or obtainable

- Option 3: If no state or local age distribution is available, the
MOVES default age distribution should be used

Also relevant option where user has registration distributions only for one
or more vehicle classes (e.g., LDVs) and has relied on MOBILE6.2 defaults
in its SIP or regional conformity analysis for the remaining vehicle classes

MOVES default distributions available on the EPA’s website:

o 1 ) .
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Completing the Age Distribution Template

A B c D E F A B c D F G
1 | sourceTypyearlD agelD ageFraction 1 |sourceTypyearlD agelD ageFraction
2 21 2016 0 1 2 21 2016 0 05
3 21 2016 1 3 21 2016 1 05
4 | 21 2016 2 4 | 21 2016 2 0
5 21 2016 3 5 21 2016 3 0
6 21 2016 4 6 21 2016 4 0
7| 21 2016 5 7| 21 2016 5 0
8 21 2016 B 8 21 2016 B 0
9 21 2016 7 9 29 2016 7 0
10 | 21 2016 g 10 | 21 2016 8 0
11 21 2016 9 1 21 2016 9 0
12 | 21 2016 10 21 2016 10 0
13 21 2016 11 21 2016 11 0
14| 21 2016 12 21 2016 12 0
15 | 21 2016 13 21 2016 13 0
16 | 21 2016 14 21 2016 14 0
17| 21 2016 15 21 2016 185 0
18| 21 2016 18 18 21 2016 18 0
19| 21 2016 17 19 | 21 2016 17 0
20 | 21 2016 18 20 | 21 201A 12 n
21 21 2016 19 21 21 201
1 21 2018 20 22 2 200 Create template, complete,
23 21 2016 21 23 21 201 . .
24 21 2016 22 2« 21 201 Save, then import agedist.xls
25 21 2016 23 25 21 201
26 21 2016 24 26 21 201 file through MOVES PDM
27 | 21 2016 25 27 | 21 201
28 | 21 2016 26 28 21 2016 26 0
29 | 21 2016 27 29 21 2016 27 0
30 | 21 2016 28 30| 21 2016 28 0
31 21 2016 29 31 21 2016 29 0
32 21 2016 20 32| 21 2016 30 0
33 62 2016 0 33 62 2016 0 0.5
34 | 62 2016 1 34 62 2016 1 0.5
35 | 62 2016 2 35 | 62 2016 2 0
AR A PN1R 3 I AR A2 PN1R g n N —
sourceTypeAgeDistribution | Age ... b sourceTypeAgeDistribution | Age ...
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Fuel

- The Fuel tab contains four data tables
« Fuel Supply
- Fuel Formulation
- Fuel Usage Fraction
« AVFT

- Data must be selected/entered for each table

- It alsoincludes the “Fuels Wizard,” which allows the user to modify fuel
formulation parameters for gasoline and gasoline-ethanol blends
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Guidance on Fuels

- Users should review default fuels for the project area and make
changes only when volumetric fuel data is available

Exception: Reid Vapor Pressure (RVP) should be changed in fuel formulation
table to reflect ethanol blend requirements (e.g., Renewable Fuel Standards
(RFS))

The Fuels Wizard should be used to make any adjustments needed

« Generally fuels should be the same for both build and no-build

Exception: if project will include addition of alternatively-fueled vehicles and
infrastructure

« Note: fuels files should be consistent with those used in the latest
SIP/regional conformity analysis

o . .
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Exporting Default Fuels

0 MOVES Project Data Manager

E Hotelling rﬁ I'M Programs |/ (@ Retrofit Data r@ Generic |/Tcu:rls |

=

5] Operating Mode Distribution

(2 Age Distribution

& Fuel r

(7] Meteorology Data

Run5pec Summary |/ Database |/ @ Links ED Link Source Types

2 Link Drive Schedules

Description of Imported Data:,.

Fuel Supply Data Source;

File: {please select a file)

Recent Places

FuelFormulation Data Source

| £ Export Fuel Data

Savein: J Simple MOVES Run
D= Mame
e Ed: agedistuxls

Off-Network

After exporting default fuels

(fuels.xls), browse and import
default fuel supply, fuel
formulation, fuel usage

B fuelsads

! B links.xls
B met.ads

fraction, and AVFT through
MOVES PDM

Desktop [@) SimpleMOVESrun.mrs 2/9/2015 7:18 PM Hj
E. . E -
= |
Messages: Libraries
fi
A
Computer
“w
L 1| 1] 3
Metwork
File name: fuels xds - .
Export Default Data ‘ Save as type: Al Files =) "] [ Cancel ]
Fuel
Done

wEPA
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Fuels Input: Fuel Supply

A B C D E F G H «
1 |fuelRegionlD lfuelYearl[] monthGrol fuelFormulationlD marketShare marketShareCV
2 270000000 2016 7 3349 0.971662 0.5
3 270000000 2016 7 3351 00283177 0.5
4 270000000 2016 7 25005 1 0.5
) 270000000 2016 7 27002 1 0.5
6
T -
b FuelSupply | FuelFormulation Fu ... @ P »

« Fuel Supply is entered according to county, year, month, fuel type
« marketShare (column E) must sum to 1 within these fields
« marketShare CV (column F) is inactive; ignore any values

 |f defaults are exported, they will contain all fuel types selected in
the MOVES RunSpec
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Fuels Input: Fuel Formulation

« Use only existing fuelFormulationlD’s with the appropriate
fuelSubTypelD for the fuel properties being entered

« Properties can be changed for existing formulations using the
Fuels Wizard
« Gasoline fuelformulationlD’s are 500-9419
« Diesel: 20011-20491
« CNG: 30

H ©- s fuelsxls [Compatibility Mode] - Excel T H - O X
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER M

Al M - Je fuelFormulationID v
A B C D E F G H | J K L M M 9] P Q=

1 |ﬁ.|eIFDrmuI_|ﬁ.|eISubtyp RVP sulfurLevel ETOHVolu MTBEVolu ETBEVolu TAMEWolu aromaticCi olefinConte benzeneCr e200 e300 BioDieselE Cetanelnd: PAHConte T50

2 10 10 6.9 30 0 0 0 0 261 56 1 41.09 83.09 0 0 0

3 20 20 0 1 0 0 0 0 0 0 0 0 0 0 0 0

4 &0 81 [ 11 85 0 0 0 0 0 0 49.9 89.5 0 0 0

5 96 10 8.7 338 0 0 0 0 264 11.9 1.64 50 83 0 0 0 199

6 a7 10 6.6 150 0 11.7581 0 0 24 1 0.8 52 a4 0 0 0 185

7 98 10 6.9 30 0 0 0 0 261 5.6 1 41.09 83.09 0 0 0

8 99 10 6.9 90 0 0 0 0 261 56 1 41.09 83.09 0 0 0

9 2700 10 [ 30 0 0 0 0 26.96 5.54 0.63 4562 80.93 0 0 0 2/
3 FuelSupply FuelFormulation FuelUsageFraction avft County E o {{-} L »

5| M o -——F——+ 100%
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Fuels Input: Fuel Usage Fraction

« Fuelusagefraction is a new required input that specifies the
fraction of E-85 capable (flex-fuel) vehicles that use E-85
(sourceBinFuelTypelD 5) vs. conventional gasoline

« The table below shows that 97.4% of E-85 capable vehicles use

conventional gasoline and 2.6% use E-85

« UsageFraction of 1 is required for sourceBinFuelTypelD 1, 2, and 3

(gas, diesel, and CNG fuel types)

A B C D E

1 |countylD _|fueIYear|D modelYearGrouplL sourceBinFuelTypelD fuelsupplyFuelTypelD usageFraction
2 26161 2016 0 1

3 26161 2016 0 2

4 26161 2016 0 5

5 26161 2016 0 5

6

;

8

0

4« » ... FuelUsageFraction | avft | County O 4

wEPA

1 0.973756
5 0.026244
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Fuels Input: AVFT

« The Alternate Vehicle and Fuel Technology (AVFT) input allows
users to define the split between diesel, gasoline, CNG, and
electricity, for each vehicle source type and model year.

« Combinations of sourceTypelD and modelyearlD must sum to 1

| A B C D E F -
1 'sourceTypelD modelYearlD fuelTypelD engTechlD fuelEngFraction
2 21 1960 1 1 0.993123
3 21 1960 2 1 0.006877
4 21 1960 5 1 0
9 21 1960 9 30 0
6 21 1961 1 1 0.993123
7 21 1961 2 1 0.006877
8 21 1961 5 1 0
9 21 1961 9 30 0
10 21 1962 1 1 0.993123
11 21 1962 2 1 0.006877
12 21 1962 5 1 0
13 21 1962 9 30 0
14 21 1963 1 1 0.993123 =
F4 S FuelagageFraction “[avft [ Cou .. .: 4 T b
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Fuels Wizard

« Once fuel formulation is imported, the Fuels Wizard can be used
to adjust unknown fuel formulation properties based on known

fuel properties, such as RVP

- For gasoline and gasoline-ethanol blends
« Not used for E-85, diesel, or CNG fuels

« Fuels Wizard calculates the appropriate values consistent with

EPA’s refinery modeling

&) Fuels Wizard

Select fuels to modify

=1

Select Region Fuel ..|Mo..| Fu...| RVP | Sul..|Eth..] T&0 Ta0 |Aroma..| Olefi.|Benz.| E200 | E300 |Bio.|Cet.]| PAH| MTBE| ETBE| TAME
L] 1470019000 2015 7 1171 (30 |10 19320 |32670 (1713 |7.85 |0FY¥ |B0.98 |8524 |0 ] 0 0.00 |0.00 |0.00
L] 1470019000 2015 7 171 (30 |15 18077 32433 1579 |6.67 |0FY |5¥.11 |85¥6 |0 ] 0 0.00 |0.00 |0.00
L] 1470019000 2015 7 200 (15 |0 0.00 0.00 0.00 0.00 |0.00 |0.00 0.00 5 ] 0 0.00 |0.00 |0.00
L] 1470019000 2015 7 7T |8 74 |200.00 |300.00 (0.00 000 (000 (4990 8950 |0 ] 0 0.00 |0.00 |0.00
L] 1470019000 2015 7 300 (8 0 0.00 0.00 0.00 0.00 |0.00 |0.00 0.00 0 ] 0 0.00 |0.00 |0.00

Change - | to |
Done Calculate =

wEPA
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Example: Change RVP of Gasoline to 7.5

(For example only; not part of our mini-run)

#

& Fuels Wizard

55

Select fuels to modify
|Se|ec1_ Region Fuel ...| Mo..| Fu...| RVP|Sul.|Eth..] T&0 T90 |Aroma..| Olefi..|Benz..| E200 | E300 |Bio.|Cet.] PAH| MTBE| ETBE| TAME
[s] 1000| 2015 7 171 (30 |10 |183.20 |32670 (1713 |7.85 |077 |50.88 |85.24 |0 ] 0 0.00 |0.00 |0.00
| 1 1000| 2015 7 171 (30 |15 18077 |32433 (1579 |667 |077 (5711 |8576 |0 ] 0 0.00 |0.00 |0.00
L] ewew 10000 2015 7 200 (15 |0 0.00 0.00 0.00 000 |0.00 (000 0.00 5 1] 0 0.00 |0.00 |0.00
L] 1470011000 2015 7 577 |8 74 20000 (300.00 |0.00 000 |0.00 (4990 |89.50 |0 1] 0 0.00 |0.00 |0.00
L] 1470011000 2015 7 g AT R 0 0.00 0.00 0.00 0.00 |0.00 (000 AR ] ] 0 0.00 |0.00 |0.00
2 Change RVP |E|to 7.4 psi|v| 3
Done Calculate = 4

Both Gasoline fuels (Fuel type id 1) are selected

&) Fuels Wizard

el

Changes
| select| Reaion | Fuel Mo |Fu.|RvPlsuletn.] 750 | Too |aroma.lolefi|Benz.| E200 | E300 |Bio.|cet | PaH| mTBE| ETBE TAME
Old 1470011000, 2015| 7| 474 |30 |10 [19320 [32670 [17.43 [7.85 |077 |5098 [@524 |0 |0 [0 [0.00 [0.00 [0.00
New | 1470011000 2015| 7| 475 |30 |10 |19207 |32570 |17.43 |7.85 |077 |5380 |@382 |0 |0 |0 |0.00 |0.00 |0.00
0ld 1470011000 2015| 7| 474 |30 |15 |18077 |32433 |1579 |667 |077 |5711 |a576 |0 |0 |0 |0.00 [0.00 |0.00
New | 1470011000 2015| 7| 475 |30 |15 |17964 [32333 |1579 |667 |077 |59.89 |2434 [0 |0 |0 [0.00 [0.00 |0.00
|
Messages

Calculations complete.

< Reject

Accept =

wEPA
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/M Program Input

Guidance:
« MOVES does not provide a PM emission benefit from any |/M
program

 Ifthe userincludes an I/M program in the run specification, the
selection will have no impact on PM emissions

o . .
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Retrofit Data Input

« The Retrofit Data tab allows users to define emission
reductions/increases that are provided by retrofit programs

In MOVES, retrofits are only applied to heavy-duty diesel vehicles (buses,
trucks)

EPA’s Retrofit and Replacement Guidance and PM Hot-Spot Guidance
should be consulted to determine the appropriate inputs

« Retrofit programs should be defined only for the year being
modeled
Modeling Year = Final Calendar Year

- Fraction/Year should be calculated in terms of the fraction of
vehicles to which the retrofit was applied as of the year being
modeled

o . .
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Links Input

« Should reflect link information from traffic data

No defaults available; use template

« There are 9 data inputs for each link:

LinkID: Each link in Project must be entered

CountylD: Five digit code

ZonelD: county ID with zero at the end

RoadTypelD: each link is associated with a MOVES roadtype
Link Length: in miles

Link Volume: total traffic volume in one hour

Link Average Speed: in mph

Link Description: optional text field

Link Grade: in percent grade (100% = 45 degree slope)

o 1
- Guidance Reference: Section 4.5.6
\’EPA fe i
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Completing the Links Input

[ H -

m

11

1
2
3
4
5
6
7

A

linkiD

s link templatexls [Compatibility Mode] - Excel

HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER

I
B C D E F G

countylD zonelD roadTypelD linkLength linkVolume linkAvgSpeed linkDescription IinkAngradel _|

26161 261610 4

link | County | RoadType | Zone ()

H | J K -

[ H -

m

11

1
2
3
4
5
6
7

A
linkiD

HOME

1
2

: inktempitexts comeatiiiy vecel | NfOrMation from our mini-run

INSERT ~ PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW  DEVELOP 0 0
description added to template
Je v
B C D E F G H | J K -
countylD zonelD roadTypelD linkLength linkVolume linkAvgSpeed linkDescription  linkAvgGrade | _|

26161 261610 4 125 765 62.5 NB Highway 0

26161 261610 4 1.25 G690 61 SB Highway 0
link | County | RoadType | Zone () 3

wEPA
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Link Source Type Input

Used to define the type of vehicles on each link. Table has 3 columns:
« LinkID
« Must include all LinkIDs defined in Links Input
« SourceTlypelD
« Must include all source types selected in On Road Vehicle/Equipment panel
« SourcelypeHourFraction

« Specify vehicle mix (fraction of Vehicle Hours Traveled (VHT)) on each link
« Fractions should sum to “1” for each linkID

H ©- s linksourcexls [Compatibility Mode] - Excel ?T BH - O X
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER

D1 | I v
A B C D E F G H J K -

1 |linklD sourceTypelD sourceTypeHourFraction | _|

2 21

3 62

4

5

6

7 -

linkSourceTypeHour | SourceUseType ) ] 3

o . .
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Link Source Type Input

« Enter the fraction of the link traffic volume that is represented by
each vehicle type (source type)
No defaults available

« Thisis not necessary for off-network links

« See the “For Reference” section at the end of this module for
sources of information for the Links and Link Source Type inputs

o . .
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Guidance on Link Source Type Input
- Option 1: Collect project-specific data

- Example: projects such as bus or freight terminals or maintenance facilities
« This could be based on analysis of similar existing projects

- Option 2: Use regional fleet information

« Use the same source type distribution used in the latest regional emissions
analysis for each road type in the project

- Data often available from state DOT, state air agency, or local MPO
- May be adjusted if data are available for light-duty vs. heavy-duty mix

o 1
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Completing the Link Source Template

H - s linksourcexls [Compatibility Mode] - Excel ? H - 0O X
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER

D1 R I W
A B IE: D E F G H | K -

1 |linklD sourceTypelD sourceTypeHourFraction | _|

2 21

3 62

4

5

6

7

linkSourceTypeHour | SourceUseType ) ] Create template, Complete,

then import linksource.xls file
through MOVES PDM

H - s linksourcexls [Compatibility Mode] - Excel ? H - 0O X
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER

D1 R I W
A B IE: D E F G H | K -

1 |linklD sourceTypelD sourceTypeHourFraction !

2 1 21 0.95 .

3 1 - oo [ Sumsto-one foreach link

4 2 21 0.95

5 2 62 0.05

6

? -

linkSourceTypeHour | SourceUseType ® 1 3

READY 4
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Including Project Activity Data
« For this example, we will complete two simple MOVES runs using
different options for activity:
1. Using average speed in the links table
2. Using a link-drive schedule (vehicle trajectory)

3. Using an operating mode distribution is also an option, but
will not be illustrated

wEPA 137



Defining Activity with
Option 1: Average Speed

wEPA



Defining the Average Speed Function Through the

Links Table

« |f no Op-Mode distribution or Link Drive Schedule is defined,
MOVES uses average speed combined with road type and road
grade to calculate Op-Mode distribution

Based on default drive cycles
« Asdefined in the Links Input

« Provides least resolution when analyzing project emissions

« Note:We have already imported the Links table (with link average
speeds) and no further action is needed

o 1 ) .
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Allowable Average Speed Ranges

Allowable Average Speed Input Range for Project Scale Input by Source Type

Sourcetypeid Sourcetypename Min Speed (mph) Max Speed (mph)
11 Motorcycle 2.5 76.0
21 Passenger Car 2.5 76.0
31 Passenger Truck 2.5 76.0
32 Light Commercial Truck 2.5 76.0
41 Intercity Bus 1.8 77.8
42 Transit Bus 1.8 77.8
43 School Bus 1.8 77.8
51 Refuse Truck 1.8 76.6
52 Single Unit Short-haul Truck 1.8 77.8
53 Single Unit Long-haul Truck 1.8 77.8
54 Motor Home 1.8 77.8
61 Combination Short-haul Truck 1.8 76.6
62 Combination Long-haul Truck 1.8 76.6

Note: Average speeds outside the allowable range will be assigned the closest available drive cycle. Also, speeds of “0”

are allowed for all source types, indicating idle operation.

wEPA

Adapted from “Population and Activity of On-road Vehicles in MOVES2014” Table 10.1 — 10.6
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Completed Input Database

0 MOVES Project Data Manager @
(2 Hotelling r@ I'M Programs |/ (@ Retrofit Data r@ Generic |/Tcu:rls |
B Operating Mode Distribution |/ (2 Age Distribution |/ 2 Fuel |/ 2 Meteorology Data
RunSpec Summary |/ Database |/ @ Links |T =) Link Source Types r (@ Link Drive Schedules |/ @ Off-Network

Description of Imported Data: |

Green checks for all tabs (except
Operating Mode Distribution)

link SourceTypeHour Data Source;

File: (please select a file) Note: This run will not use the Off-
Network, Hotelling, Operating
Mode Distribution, I/M Programes,
Link Drive Schedule, or Generic
database tables

Messages:

Export Most Recent Execution Data Export Imported Data

Link Source Types

Done
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Running MOVES at the Project Scale

Determine
Define the number
project links of MOVES
runs

Select Input project
parameters data into

in Run Project Data
Specification Manager
(“RunSpec”) (PDM)

Run MOVES
and generate
emission
factors

\‘v;EPA Adapted from Guidance Exhibit 4-1 142




Save RunSpec and Execute the MOVES run

&) MOVES - HATCD\SMTPC\Conformity Team\PM Hot-spot\Training'2016 course\Course Files\Simple MOVES Run\SimpleMOVE Note.' /t m ay be necessary tO
File Edit PreProcessing  Action | PostProcessing Tools Settings Help
refresh the screen to get a green

P Execute

L check for the Geographic Bounds
[ e Panel. To do this, simply click on

§” MOVES Run Error Log... .
another panel (e.g., Time Spans),
e |- sates _cmie gnd then click back to the
O state Kass Geographic Bounds Panel
™ County LOUISIANA E
MAINE
i3 Zone & Link MARYLAND . “« ”
O custom Domain |MASSACHUSETTS To run MOVES, click “Execute
MICHIGAN | || | |
MINNESOTA -

[somam || |
Domain Input Database

The Project domain scale requires a database of detailed data.

Server: localhost Refresh
Database: |sim plerun_in | - ‘ EnteriEdit Data

Geographic Bounds Requirements

|Adjust MOVES configuration settings...
L

SEPA B




Viewing MOVES Output in MySQL

& MySQL Workbench [EENEEN

#  Localinstance MySQLST x
File Edit \iew Query Database Server Tools Scripting Help

56 O5855E & ® D0

rateperdistance rateperdistance scenl_moves_rates_raw scenl_moves_rates_final_adj__ movesoutput

MNavigatar

BEIY @& 0& 0 @ bntm -5 BeSIRE]

1 ® SELECT * FROM simplerun_out.movesoutput;

SCHEMAS B
Q Filter objects

> movesdb20151028 -
2 movesexecution N
> moveswaorker | o |
» projecttool
b | rates_speed_out | Result Grid | TH 4% Fiter Rows: | Export: ) | wrap ell Content: TR |
> sakila _ linkID  pollutantID  processID  sourceTypelD fuelSubTypeID modelYearID roadTypelD  engTechID emissionQuant  emissionQue *
> scenl27ulls 1T 1 15 &2 0 5 259056
» simplerun_in '
TE_ 5i|'|'||J|EI'LII'I_DLIt i 118 15 21 mOluj_m?z
v [ Tables i 118 i 62 B 43767
: Ed"“tﬂfttwet . ) 115 . - I 4 40089
aserateoutp "
i £ rin
» = baserateunits 2 117 10 62 0.160543
» = bundletracking 5 117 10 21 [T 237653
maovesactivity output '
: moveserrorw ™ 1 117 10 527 O 5 177995
maoveseventloa i 117 10 21 mO.gzs?ls
R 5 116 g 52 LI § g753184
» mavesrun :
» E movestablesused 2 116 3 21 I 335012
> movesworkersused 1 116 q 52 B pa25052
: DTID-gdr.ETS-p”-hE’”' 1 118 5 2 0D § 406861
rateperdistance :
[ rateperhour 1 [ m
» rateperprofile ovesoutput 1 x
| 2 rateperstart
Output

» ratepervehicle
» startspervehide
. ..

|:—|T| Action Output
# Action
] 1 17:52:31 SELECT * FROM simplerun_out movesoutput

4 | T Tirne Message Duration ,/ Fetch

64 row(s) retumed 0.000 sec / 0.000 sec

CENEREIUENI Schemas

Information
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Available Post-Processing Scripts for Calculating
Emission Factors (EF)

Script Name: Produces:

"PM10 Grams Per Hour" An EF for each link as grams/hour (AERMOD)

"PM10 Grams Per Mile" An EF for each link as grams/veh-mile (CAL3QHCR)

"PM2.5 Grams Per Hour" | An EF for each link as grams/hour (AERMOD)

"PM2.5 Grams Per Mile" | An EF for each link as grams/veh-mile (CAL3QHCR)

Note: MOVES scripts are also available for CO project-scale analyses.
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Run Post-Processing Script on Output

spotiTraining|2016 course\Course files\Simple MOVES RunsimpleMoVESinm - (Clicking “OK” will open a Post-

[Bost Processing| Tools Settings Help : -
Run MySQL Script on Output Database processing SCI’Ipt

Run MySQL Script on Nonroad Output Database 1 1
o o Documentation dialog box
Produce StatelCounty Map explaining the function of the
selected script. Read the

dialog box then click “OK”.

VES

Emission Simulator

') MOVES - HATCOVSMTPC\Confarmity Team\PM Hot

File Edit Pre Processing Action

Select output processing script

| ok ||Cﬂncel‘

Run My SQL Script on Nonroad Output Database

SEPA



New Summary Emission Factors Table

B MySQL Workbench To view the output of the script,

T e e saizs N, fird and right click “Select Rows”

File Edit Miew Query Database Server Tools Scriping Help

Va5 === alm e on the table named

- Query ves “« ”
Novigator (R <o IR “pm10_grams_per_hour”.
SCHEMAS <o o 00|57 80| (E | < Q (1=
Q, Filter ohjects 1 ® SELECT * FROM siwplarun_out.pml®_grams_per_hour;
¥ & simplerun_out o 5

v B Tables Note: You may need to refresh

[ activitytype 4 1]

b ] basersteoutpt the Schemas to see the new
> baserateunits Result Set Fitter: £t Y |Expnn: =) |Wrap Cell Cor

> bundletracking movesRunld yearld manthld hourld linkld pollutar ta ble.

[ movesactivity output

moveserrar p (1 20Mm 7 1 1 Total Ploie = w1 r ety
moveseventlog 1 2m 7 1 2 Total FM10  13.41280195582658
movesoutput
maovesrun

m

movestablesused
movesworkersused
» = pm10_grams_per_hour

YYYYVYY
(1 0 e e

IUEVELE =i Schemas

Information @

Table: pm10_grams_per_hour

Columns:

movesRunld smallint{5) UN
yearld smallint{5) UN
manthId smallint{5) UN
hourld smallint{5) UN
linkId int{10) UN
pollutant varchar{10)
gramsPerHour double

Object Infa i pm10_grams_per_hour 1 3 Read Only @
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Defining Activity with
Option 2: Link Drive
Schedule
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Defining a Link Drive Schedule

« Forany link, user can provide a “link drive schedule,” a second-by-

second speed/grade profile (vehicle trajectory)

Not necessary to define all seconds for a link... emissions from defined link
drive schedule will be applied to entire link (for specified distance in Links

table)

« MOVES uses internal algorithm to calculate an Op-Mode
distribution from Link Drive Schedule and the subsequent

emissions

« The vehicle trajectory represents all vehicles driving an identical

path on the links
“Overlapping links”: Individual links may be defined to represent single (or
multiple) vehicle trajectories

o . .
\"EPA Guidance Reference: Section 4.5.7 149




Example: Vehicle Trajectory Data

(For example only; not part of our mini-run)
50

45

40

Speed (mph)

15 —=\/ehicle 1
10 —=\/ehicle 2

0 10 20 30 40 50 60 70
Time (seconds)
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Second-by-Second Link

« Possible sources of link drive
schedule data:

« Microsimulation model

- Calculated from highway
geometry

« HCM
« Other methods

« Chase-Car Study

wEPA

Drive Schedule Table

B H

FILE

E27

A,
linkiD

= linkdrivexls [Com...

-

B C
secondlD speed

—%
0 00 =] O M e L) RO D WD 00 ] O e LD RO

[ T % T e T T T TR TR TR s TR e W W A U W N U A U W

—%

driveSchedul

625
B2.5
62.5
62.5
B2.5
B2.5
62.5
B2.5
625
B2.5
61
G61
61
61
61
61
61
61
61
G61

I

D
grade

P
|\+.‘_|

[ I - T e e T e O - e e Y - - e Y Y e O - e e - - e Y

? B -

HO INSE PAG FOR DAT REVI VIE DEV

4

Guidance Reference: Section 4.5.7

g X

F

4

M -——3—+ 100%

il

v

F S
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Using Output from Microsimulation Models

« Option 1: Model a representative vehicle trajectory, or;

« Option 2: Model multiple vehicle trajectories using multiple links:
Each vehicle would be assigned a unique LinkID with a volume of “1”

Emissions would then be aggregated in post-processing to calculate link
total emission factors

Note: Run times increase as more links are defined

« Option 3: Model an op-mode distribution (developed outside of
MOVES) based on vehicle trajectories (not covered in this course)

o
\"EPA Guidance Reference: Sec. 4.2.1, 4.6 & App D 152




Importing a Link Drive Schedule

MOVES - 1D 5 =
Ele Edit Pre Processing MAction PostProcessing JTools Settings Help

[ o | o e

)} Hation IOWA = MICHIGAN - Washtenaw County
= = KANSAS
AL KENTUCKY s
@ County LOUISIANA -
MAINE |
() Zono & Link MARYLAND
) Custom Domain |MASSACHUSETTS
MICHIGAN
MINHE SOTA - |
| selectan || g | oelete
m— : Domain Input Database
] The Project domain scale requires a database of detailed data.
Server: | Refresh
Database: | ||| EnteraitData |
Geographic Bounds Requirements

Please select a domain database. ‘

SEPA




Creating a Link Drive Schedule Template

<}

&) MOVES Project Data Manager

(2 Hotelling r@ I'M Programs |/ (@ Retrofit Data r@ Generic |/Tcu:rls |

=

5] Operating Mode Distribution

(2 Age Distribution

|/ (& Fuel |/

(7] Meteorology Data

RunSpec Summary |/ Database |/ @ Links |/ @ Link Source Types

Description o

B

| Link Drive Schedules

r (& Off-Network

-

| £ Create driveScheduleSecondLink Template @
Savein: || Simple MOVES Run - @7 &
= Marme . Date modified
driveSchedu e B agedist.xls 2/9/2015 7:58 PM
_ Recent Places g ¢ el s 2/9/2015 8:05 PM
File: (please T B im.xds 2/10/2015 10:04 A S
B links.ds 2/9/2015 7:09 PM Create Template...
Desktop B linksource.xls 2/9/2015 8:17 PM [
— B met.xds 2/9/2015 7:45 PM
g:TgJ |7 SimpleMOVESrun.mrs 2/10/201510:34 A
Libraries —
Messages: L,_LH
Computer
@
h 1 | 1] b
Metwork o
File name: linkedrive xds -
Save as type: [AII Files (=) '] [ Cancel ]
EXPOIT MOSI REcent EXecUmon Data [ EXpOTTImported Data |

Link Drive Schedules

Done

-

154



Completmg the Link Drive Schedule Template

H 7 linkdrivexls [Com.. 7 ©&

FILE HO IMSE PAG FOR DAT REVI WIE DEV
Al | fe || linkiD

A B C D E

1 |IinI-cID _|secn:nnd|l] speed grade
2

3
4

5

B

g Create template, complete,

9 save, then import linkdrive.xls
10 .
11 file through MOVES PDM
12
13
1: For the mini-run, the link drive
16 schedule is a constant speed
i for each link
19
20
21
22

driveSchedul ) 1

B

x

il

BEH S

FILE

El

A
linkiD

HO

[ T L T T Y TR T TR e T ¥ T s A A T W W N U A N A

INSE PAG FOR DAT REVI VIE

B C
secondlD) speed

— —
Lo I R R Iy T (R O S Y L S O s I T s TR (N TR TR S P R Y QS

driveSchedul

B2.5
625
625
B2.5
62.5
62.5
B2.5
B2.5
62.5
B2.5
61
61
61
61
G61
61
61
61
61
61

= linkdrivexls [Com...

I

D
grade

®

?

DEV

E

L1

L I e RO - I e Y e Y - Y - - Y I e O - e e R TR e - R e I e O e e

L.

4

- 08 X

FH M ——F—+ 100%
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Executing the MOVES run

0 MOVES - HATCDASMTPC\Conformity Team'\PM Hot-spot\Training' 2016 course\Course Files\Simple MOVES Run\SimpleMOVESrun.mrs - ID 5667576138333011954 ‘ l =N 23 J
File Edit Pre Processing - Post Processing Tools Settings Help
P Execute
[E Stop

Il Pause

I Resume
%2 MOVES Run Error Log...

Geographic Bounds Region: States: Counties: Selections:

£ Nation IOWA
KANSAS
KENTUCKY

® County LOUISIANA

MAINE

MARYLAND

1 Custom Domain |MASSACHUSETTS
MICHIGAN
MINHESOTA

| »

MICHIGAN - Washtenaw County
i) State

i) Zone & Link

4]

semam ][
Domain Input Database

The Project domain scale requires a database of detailed data.

Server: localhost Refresh

Database: |5'lnpleru n_in | -

Enter/Edit Data

Geographic Bounds Requirements

SEPA
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Run Post- Processmg Scr|pt on Output

Produce Summary Report
Produce State/County Map

File Edit Pre Processing Action _ Tools Settings Help
Run My SGQL Script on Qutput Database
Run MySQL Script on Nonroad Qutput Database

Select output processing script

| ok ||Cﬂncel‘

Again run the

PM10 Grams_per_Hour.sqgl
post processing script on the
output database.

VES

Emission Simulator

|Rll|l MySQL Script on MOVES Qutput Database

wEPA
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New Summary Emission Factors Table

B MySQL Workbench

#&  Local instance MySQLST x
File Edit View Query Database

Server  Tools

S e &58888 8 &

Scripting  Help

Navigator rateperdistance scen]_moves_rates_raw scen]_moves_rates_final_adj__. movesoutput pm10_grams_per_hour

pmi0 jrams_-ﬁ [

SCHEMAS
Q Filter objects

OHIZFEO & QO

1@

F@ | Dont Limit
tSELECT * FROM simplerun_out.pml®_grams_per_hour;

-5 BeSIRE]

»

movesdb20151028

movesexecution

moveswaorker

projecttool
rates_speed_out

| Export: ) | wrap ell Content: TR

sakila movesRunld

yearld

monthId

hourld

linkId

pollutant

gramsPerHour

scenl_27jul1s
simplerun_in
féj simplerun_out
‘l’@ Tables
» B activitytype
» baserateoutput
» baserateunits
» bundletracking
> movesactivity output
> moveserrar
» moveseventlog
> movesoutput
> movesrun
» movestablesused
» moveswaorkersused
Iv- pm10_grams_per_houi
» rateperdistance
» rateperhour
» rateperprofile
| 2 rateperstart
» ratepervehicle

>
>
>
>
>
>
>
v

1

2
i
2

Total PM10
Total PM10
Total PM10
Total PM10

|:—|T| Action Output
T &

» startspervehide
. ..

Time Action

14.143580242991447
12,75695804735937
9.876064969226718

Form

9.089002974331379 Editor

Note: You may need to hit “F5” to
refresh the schema to see new
table.

Query
Stats

v
Run 2 emissions < Run 1 emissions

Why?

Meszage Duration / Fetch

Management

schemas

0.000 sec / 0.000 sec

Information

Object Info

1 17:52:31 SELECT * FROM simplerun_out movesoutput
2 18:42:12 SELECT * FROM simplerun_out pm10_grams_per_hour
3 18:45:11 SELECT * FROM simplerun_out pm10_grams_per_hour

64 row(s) retumed
2 row(s) retumed
4 row(s) retumed

0.000 zec / 0.000 sec
0.000 zec £ 0.000 sec
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Defining Activity with
Option 3: Operating Mode
Distribution
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Defining Highway/Intersection Vehicle Activity
in MOVES

« User has the option to directly enter a link-specific
OpMode distribution

« This would describe the distribution of activity on a link
(fraction of time spent in each OpMode bin)

« Not a typical output from current traffic models, but can be
derived

« We will not cover this input for highway links in this
course

o 1 ) .
\"EPA Guidance Reference: Section 4.5.7 160




Importing Data for Off-Network
Links in the Project Data Manager

wEPA



Defining Starts and Hotelling Activity

If the project includes an off-network link, off-network activity is
entered in two import tabs:

1. The Off-Network Input defines:

- What vehicles are present?
- How many are starting?
- How many are hotelling?

2. The OpMode Distribution Input defines:
« The soak-time distribution: OpMode IDs 101 - 108

- Soak time = How long since the last vehicle start

 If there is start activity, for each pollutantprocess ID related to starts, soak-time
op-mode fractions must sum to 1 for each vehicle type

- Any hotelling activity: OpMode IDs 200-204

- Ifthereis any hotelling activity op-mode fractions across the 4 op-modes must
sum to “1”

o 1 ) .
\"EPA Guidance Reference: Section 4.5.9 162




Off-Network Input

Source Type

Vehicle Population: Total number of vehicles parked, starting, or
idling on the off-network area over the hour covered by the
MOVES run

Start Fraction: Fraction of the total vehicle population that starts
during the hour (may be greater than 1.0 if the average vehicle is
started more than once per hour)

Extended Idle Fraction

Used only for hoteling long-haul diesel trucks (0 — 1.0 range)

Fraction of time that vehicle population spends hotelling in the hour (e.g., if vehicle
population is 20 and 10 vehicles are idling for entire hour, Idle Fraction would be
0.5)

Parked Vehicle Fraction: Not required as an input — can be left
blank

o 1 ) .
\"EPA Guidance Reference: Section 4.5.9 163




Off-Network Input

- Note:the Off-Network Input is only required if project includes off-
network activity

« No defaults available

H ©- s offnetwarkxls [Compatibility Mode] - Excel 7 x
HOME  INSERT  PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW  DEVELOPER ¢

E2 | 5 w
A B C D E F G H -

1 zonelD sourceTypelD vehiclePopulation startFraction extendedldleFraction parkedVehicleFraction

2 | 261610 21 I

3 261610 62

4

5

§]

7 -

offNetworkLink | SourceUseType Zone () ] 3

o . .
\‘-’EPA Guidance Reference: Section 4.5.9 164




OpMode Distribution Input

- Used to define start and hotelling activity

- Table includes columns for sourceTypelD, hourDaylD, linkID,
polProcessID, opModelD, and opModeFraction

« OpModelD defines the “soak-time distribution” —how long
vehicles have been parked
Soak times range in duration from < 6 minutes to >720 minutes
OpModes 101-108 apply (see following slide)

« OpModelD also defines hotelling activity

Only long-haul heavy-duty trucks (source type 62); should not be used for
any other source type (e.g., transit buses and cars do not “extended idle” in

MOVES)

Hotelling Opmodes
200 — Extended Idling 203 — Battery Power
201 — Auxiliary Power Units (APUs) 204 — Engine Off
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OpModelDs for Start and Extended Idle Activity

H - opmode_templatexls [Compatibility Mode] - Excel

Soak Time OpModes: 101-108

File Home Insert Page Layout Farmulas Data Review View ACROBAT 2 Tell me:
Hotelling OpModes: 200-204
A21 - fe | 35 v
A B % D E F G H | =
21| 35_|CruisefAcceleratiDn; 6<=VSP<12; 50<=Speed G 12 a0 0 0 0
22 36 Cruise/Acceleration; 12 <= V5P; 50<=5peed 12 0 50 0 0 0
23 | 37 Cruise/Acceleration; 12<=V5P<18; 50<=5peed 12 18 a0 0 0 0
24 | 38 Cruise/Acceleration; 18<=VV5P<24; 50<=5peed 18 24 50 0 0 0
25 | 39 Cruise/Acceleration; 24<=V5P<30; 50<=5peed 24 30 50 0 0 0
26 | 40 Cruise/Acceleration; 30<=VS5SP; 50<=5peed 30 0 a0 0 0 0
27 100 Starting (Used for all starts) 0 0 0 0 0 0
28 | 101 Soak Time < 6 minutes 0 0 0 0 0 0
29 | 102 6 minutes <= Soak Time < 30 minutes 0 0 0 0 0 0
30 | 103 30 minutes <= Soak Time < 60 minutes 0 0 0 0 0 0
3 | 104 60 minutes <= Soak Time < 90 minutes 0 0 0 0 0 0
32 | 105 90 minutes <= Soak Time < 120 minutes 0 0 0 0 0 0
33 | 106 120 minutes <= Soak Time < 360 minutes 0 0 0 0 0 0 1
34 107 360 minutes <= Soak Time < 720 minutes 0 0 0 0 0 0 ]
35 | 108 720 minutes <= Soak Time 0 0 0 0 0 0 1
36 150 Hot Soaking 0 0 0 0 0 0
37 151 Cold Soaking 0 0 0 0 0 0
38 200 Extended Idling 0 0 0 0 0 0
39 | 201 Hotelling Diesel Aux 0 0 0 0 0 0
40 | 203 Hotelling Battery AC 0 0 0 0 0 0
41 204 Hotelling APU Off 0 0 0 0 0 0
42 | 300 All Running 0 0 0 0 0 0
43 400 tirewear;idle 0 0 0 0 0 0
44 401 tirewear;speed < 2.5mph 0 0 0 2.5 0 0
45 402 tirewear:2 5mph <= speed < 7.5mph 0 0 25 75 0 0 -
» | opModeDistribution | HourDay OperatingMode PollutantProcessAssoc ... () 1 »
Ready Fd m - i + 130%
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Off-Network Activity Examples

Let’s look at how we might define off-network activity for three
simple examples:

« Atransit bus facility (starts)

« A park-and-ride lot (starts)

« Atruckrest area (hotelling)

We will show the OpMode Distribution table (only) for each

\l';EPA 167



Start Activity Example: Transit Facility

e 6a.m.—7a.m. model run

« No hotelling (buses do not
“extended idle”; only
combination long-haul trucks
can)

« Bus schedule indicates 100%
of buses have been parked for
5 hours (300 minutes) prior to
starting
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OpMode Distribution Input
Defining Soak-Time Distribution for Starts

H ©- s opmodexls [Compatibility Mode] - Excel ?T BH - O X
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER )

H1 M : Je v
A B C D E F G H J K L M M 9] P [«

1 |sourceTypelD hourDaylD linkiD polProcesslD opModelD opModeFraction | _|

2 42 75 1 11002 106 1

3 42 75 1 11016 106 1

4 42 75 1 11102 106 1

5 42 75 1 11116 106 1

6 42 [ 1 11202 106 1

7 42 75 1 11216 106 1

8 42 75 1 11502 106 1

9 42 75 1 11516 106 1 -
3 opModeDistribution HourDay OperatingMode PollutantProcessassoc .. {{-} L »

READY 25

- Note: All relevant sourcetypelDs, hourDaylDs, and polProcessIDs
must also be included

« SourcetypelD 42: Transit Bus
« HourDayID 75: Hour 7 = 6:00-6:59, Day 5= Weekday
« OpMode 106: 300 minute soak
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Start Activity Example: Park-and-Ride Lot

« 5p.m.—6p.m. model run

« No hotelling (cars do not
“extended idle” — only long-
haul combination trucks do)

« Survey data show most cars
(95%) are parked for 9 hours
prior to starting

« 5% are parked for less than 5
minutes
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OpMode Distribution Input Defining Soak-Time

Distribution for Starts

H ©- 5 opmodexls [Com... Eal O X
FILE HO IMSE PAG FOR DAT REVI VIE DEV i
- Note: All relevant sourcetypelDs, | >
hourDaylDs, and polProcessIDs A 0 -
1 |sourceTypell hourDayID linkiD pelProcessiD opModell opModeFractio
! 2 21 175 1 11002 101 0.05
must also be included 2 I —T
. =) 21 175 1 11016 101 0.05
- OpModelD 101: < 5 minutes soak 2 2, 175 ! 111161 106 0.95
[+ 21 175 1 11102 101 0.05
T 21 175 1 11102 108 0.95
« OpModelD 108: > 9 hour soak 3 > 75 i el 1| 005
) 21 175 1 11118 108 0.95
10 21 175 1 11202 101 0.05
11 21 175 1 11202 108 0.95
12 21 175 1 11218 101 0.05
13 21 175 1 11218 108 0.95
14 21 175 1 11502 101 0.05
15 21 175 1 11502 108 0.95
16 21 175 1 11516 101 0.05
17 21 175 1 11516 108 0.95
18
19
20
21
22
23
24
25
26 -
> opModeDist ... () 1 [« 3
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Hotelling Activity Example: Truck Rest Area

« 12a.m.—1a.m. model run

 All vehicles are combination
long-haul trucks (SourceType
62)

« All trucks are in hotelling
OpMode 200 (“extended
idling”) for the entire hour

« Other hotelling OpModes are:
201 Auxilliary Power Unit Use
203 Battery Power
204 Engine Off
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OpMode Distribution Input
Defining Extended Idle Activity
e Extended Idle = OpMode 200

o Note:All relevant hourDaylDs, and polProcess|Ds must also be

included

wEPA

i3] opmode_tempxls [Compatibility
A B C
1 |sourceTypelD hourDaylD linklD
P 62 15
3 62 15
4 62 15
5 62 15
b 62 15
[ 62 15
B 62 15
9 62 15
10
11

12
4 4 » M| opModeDistribution

F

opModelD opMaodeFraction

1

— |k k| k| =k k| —h

r Mode]
D E
polProcessiD
1 11017 200
1 11090 200
1 11117 200
1 11190 200
1 11217 200
1 11290 200
1 11617 200
1 11590 200
HourDay - Operating| [l
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Considering Bus and Truck Idle Emissions

« Some terminals may have significant bus or truck idling emissions
that is not “hotelling”

- This type of idling is defined in the Links input, as a link with an average
speed of “0” and a length of “0”

« Not in the Off-network input

« MOVES assumes the vehicles on such a link idle for the entire hour

- The output for this link must be adjusted for “dwell time” — percentage of
the hour spentidling

- Example: at a bus terminal, once an hour buses arrive and idle for 10 minutes
Adjusted Link Emissions = MOVES output for link x (10/60)

-  Will be demonstrated in example analysis, Module 4
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Considering Running Emissions in Parking Lots

« Some parking lots may have
significant running emissions from
vehicles entering and exiting the lot
or garage

« The decision to include these
emissions should be based on:

- Average distance from parking spot to
lot exit

- Fleet composition (e.g., passenger cars
or diesel trucks)

- Parking lot volume

« Running links may be defined in Links Importer to account for this
activity
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Summary: Which activity importers (inputs)
are necessary for MOVES to run?

Link Drive OpMode

itk Schedule  Distribution

Off-Network Hotelling

Running Links
) & When data When data
(highways, Yes . " . N No No
) ) available available
intersections, etc.)

Off-Network Links
(parking lots, transit Yes No Yes Yes Yes
facilities, etc.)

Note: Although not needed by MOVES to run, users are encouraged to use Link
Drive Schedules and/or Op-Mode Distributions for defining activity on running links

n
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PM Hot-Spot Training:
Example Analysis
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Project Details

« The projectis 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

« Modeling choices for example analysis:
MQOVES2014a to generate emission rates
AERMOD to generate air quality concentrations
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Project Details

Location: Washtenaw County, Ml

Area is in nonattainment for the annual PM, c and 2006 24-hour
PM, c NAAQS

The project is expected to be completed in 2019
Year of expected peak emissions (analysis year): 2020
Four-hour AM/PM peak periods

Determined through interagency consultation to be a project of
local air quality concern

The area surrounding the project is primarily residential and
commercial, with no nearby sources that need to be included in
modeling

wEPA
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Available Traffic Data

. Traffic estimates for all links
« Peak hour volume and average speed
« Off-peak hour volume and average speed
*Average speed approach will be used to define activity

« Expected bus volumes for peak and off-peak periods
« Also average dwell time in bus bays (3 minutes)

- Expected start activity on parking lots for peak and off-peak
periods

« Also soak time distribution

* This is one of several options that could be used to define links and characterize activity
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Available Fleet Data

« Age distribution provided by MPO

Light-duty (LD) from state data
Heavy-duty (HD - long-haul trucks) from MOVES national defaults

« Fleet mix provided by MPO

« Arterial mix, Highway mix
« Detailed bus roster (bus type and age distribution) provided by

transit agency

« All diesel buses

« Truck hoteling activity is 100% APU use for all model years
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Steps before running MOVES

1. Divide project into links
. Based on geometry and volumes

. Activity information (average speed) based on V/C, signal timing, and free-
flow speeds

2.  Determine number of MOVES runs
. Based on available data (peak/off peak): 16 for build analysis

For the example analysis, we will only be setting up one MOVES run

Results will be provided for all 16 runs
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Traffic Data: Link Volumes/Speeds/Lengths

traffic_data.dsx

Insert Page Layout Farmulas Data Review View ACROBAT Q@ Tell me what you want to do 2_ Share
K67 = B || =167%3
A | B | ¢ | b E F | G H I J K
average
Link Link speed -  average
Volume Volume off-peak speed-

(off-peak  (peak  hour{mp peak link length numberof  link wid
1| linkid Link Description Link Type hour) hour) h}) hour(mph) (meters) link length (miles) lanes (meter
2 | 1 intersection (A) NW bound entrance ramp accel 186 404 20.0 20.0 258.5 0.160658754 2
3 | 2 intersection (A) NW bound entrance ramp cruise 236 514 40.0 40.0 64.0 0.039776259 2
4 | 3 intersection (A) WB RT lane cruise 51 110 40.0 40.0 49.0 0.030453698 1
5 | 4 intersection (A) SW bound approach cruise 214 465 40.0 40.0 233.1 0.144872592 3
6 | 5 intersection (A} SW bound gueue queue 163 355 5.9 5.9 221 0.013735239 3
7 | 6 intersection {A) SW bound departure accel 276 600 25.8 25.8 90.5 0.056246116 3
8 | 7 intersection (A) SW bound connect cruise 276 600 40.0 40.0 63.9 0.042821628 3
9 | 8 intersection (A} NE bound approach cruise 333 724 40.0 40.0 68.6 0.042635177 3
10 | 9 intersection (A} NE bound queue queue 235 511 12.7 6.2 274 0.017029211 2
11 10 intersection (A) NB LT queue queue 98 213 2.9 2.9 39.6 0.02461136 1
12 | 11 intersection (A) WB LT queue queue 113 245 5.9 5.9 21.3 0.013238036 2
13 | 12 intersection (A) NB queue queue 83 191 5.9 5.9 17.5 0.010876321 2
14 | 13 intersection (A) WE LT approach cruise 113 245 40.0 40.0 127.9 0.079490367 2
15 | 14 intersection (A) NB approach cruise 143 311 40.0 40.0 142.7 0.083688020 2
16 | 15 intersection (A) SB to E Transit Center cruise 55 120 30.0 30.0 294.1 0.182784338 2
17| 16 intersection (A) SB to E Transit Center cruise 315 684 30.0 30.0 B86.5 0.053760099 2
18 17 intersection (A) NB from E Transit Center  cruise 29 62 30.0 30.0 257.6 0.160095441 1
19 | 18 intersection (A) NB from E Transit Center  cruise 64 139 15.0 15.0 116.4 0.07234307 2
20 | 19 intersection (A) NE bound cruise 264 573 40.0 40.0 215.4 0.13387197 2
21 20 intersection (A) NE bound departure accel 235 511 20.0 20.0 85.1 0.052889954 2
22 | 21 intersection (B) SW bound queue gqueue 165 359 5.9 5.9 17.5 0.010876321 2
23 | 22 intersection (B) SE LT queue fqueue 111 241 2.9 2.9 43 0.0298321%4 1

» Traffic Data Fleet Mix Bus Roster Bus Age Distribution Soak Distr ... (-EI [] 3
Ready Average: 4 Count: &  Sum: 24 ﬁ EI = ] + 100%

wEPA
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Traffic Data: Fleet Mix

traffic_data.xlsx
Insert Page Layout Farmulas Data Review View ACROBAT Q@ Tell me what you want to do _Q'_ Share

E36 = I

A [ B | C | E | F | G | H | I | 1 | K | L | o} [
1 |AllBus
2 | 11 Motorcycle 0
3 | 21 Passenger Car 0
4 | 31 Passenger Truck 0
3 | 32 Light Commercial Ti 0
6 | 41 Intercity Bus 0
7 42 Transit Bus 1
8 | 43 School Bus 0
9 | 51 Refuse Truck 0
10 | 52 Single Unit Short-h: ]
11 53 Single Unit Long-ha 0
12| 54 Motor Home 1]
13 | 61 Combination Short- 0
14 | 62 Combination Long-1 0
15 Highway
16 | 11 Motorcycle 0.0058
17| 21 Passenger Car 0.5170
18 | 31 Passenger Truck 0.3350
19 32 Light Commercial Ti 0.0204
20| 41 Intercity Bus 0.0030
21 | 42 Transit Bus 0.0002
22 | 43 School Bus 0.0020
23 | 51 Refuse Truck 0.0002
24 | 52 Single Unit Short-h: 0.0115
25 | 53 Single Unit Long-ha 0.0100
26 | 54 Motor Home 0.0028
27 | 61 Combination Short- 0.0100

» | Traffic Data Fleet Mix | Bus Roster Bus Age Distribution Soak Distr ... (¥) 14 3
Ready H i +  100%

wEPA
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Age Distribution Based on Bus Roster

H - traffic_data.xls - Excel
File Home Insert Page Layout Farmulas Data Review View ACROBAT 2 Tell me what you want to do

M21 e Je v
A | B | € | D E F G | H I ) KL | €[~

1 |BusID Type Age Fuel age count fraction of total

2 | 11 BUS 2 Diesel 2 6 0.061224

3 | 12 BUS 2 Diesel 3 22 0.22449

4 | 13 BUS 2 Diesel 4 3 0.020612

3 | 14 BUS 2 Diesel 3 1 0.010204

6 | 86 BUS 2 Diesel 6 2 0.020408

7 | 87 BUS 2 Diesel 7 25 0.255102

8 | 43 BUS 3 Diesel 8 11 0.112245

9 | &3 BUS 3 Diesel 9 9 0.091837

10 | 89 BUS 3 Diesel 10 4 0.040816

11 90 BUS 3 Diesel 12 12 0.122449

12| 91 BUS 3 Diesel 13 1 0.010204

13 | 92 BUS 3 Diesel 14 1 0.010204

14 93 BUS 3 Diesel 15 1 0.010204

13| 94 BUS 3 Diesel

16 | 95 BUS 3 Diesel

17| 96 BUS 3 Diesel

18 | 97 BUS 3 Diesel

19| 98 BUS 3 Diesel

20 93 BUS 3 Diesel

21 100 BUS 3 Diesel

22 | 101 BUS 3 Diesel

23 | 102 BUS 3 Diesel

24 | 103 BUS 3 Diesel

23 | 104 BUS 3 Diesel

26 | 105 BUS 3 Diesel

27 | 106 BUS 3 Diesel =
» | Traffic Data Fleet Mix Bus Roster Bus Age Distribution Soak Distr ... (-EI [] 3

Ready H i +  100%
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Running MOVES

wEPA



Run Description

&) MOVES - ID 7973961412614587° __

File Edit Pre Processing Action

Description

Post Pi

rocessing Tools Settings Help

Description:

January 12am off-peak run

Create new RunSpec

SEPA
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Scale and Calculation Type

G woves mmummere

File Edit Pre Processing Action PostProcessing Tools Settings Help

Model
@ Onroad

' Nonroad

DomainiScale
) National Use the default national database with default state and local allocation factors.

Caution: Do not use this scale setting for SIP or conformity
analyses. The allocation factors and other defaults applied at

& the state or county level have not been verified against specific
state or county data and do not meet regulatory requirements for
SIPs and conformity determinations.

) County  Select or define a single county that is the entire domain.

Note: Use this scale setting for SIP and regional conformity analysis.
Use of this scale setting requires user-supplied local data for most

activity and fleet inputs.

® Project Use project domain inputs.

Note: Use this scale setting for project-level analysis for conformity,
NEPA, or any other regulatory purpose. Use of this scale setting requires
user-supplied data at the link level for activity and fleet inputs that
describe a particular transportation project.

Calculation Type
® Inventory

Mass and/or Energy within a region and time span.

' Emission Rates Mass andl/or Energy per unit of activity.

MOVES ScenariolD:

Caution: Changing these selections changes the contents of other
input panels. These changes may include losing previous data contents.
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Time Spans

0 MOVES - ID 2023961412614587509 = | = 23

File Edit Pre Processing Action PostProcessing Tools Settings Help

Time Aggregation Level

Years

soucvear 20| sy (10

[]February [ ]August

{r Year  Month O Day (% Hour

Maonths

Years:
2020 [] march [] september
[] April [] October
] may [] November
[] June [] December
| selectal || clearau |
Days Hours
] Weekend Start Hour: 00:00 - 00:59 =
Weekdays End Hour: |:|:|
Select All H Clear All | | Select All H Clear All ‘

Create new RunSpec

SEPA
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Geographic Bounds

i Gﬁ»ﬂm - 1D 292396141261458750
File Edit Pre Processing Action PostProcessing Tools Settings Help

Geographic Bounds Region: States: Counties: Selections:

2 Nation MAINE
MARYLAND
MASSACHUSETTS
@ County MICHIGAN

MICHIGAN - Shiawassee County |~ [MICHIGAN - Washtenaw County
MICHIGAN - St. Clair County
MICHIGAN - §t. Joseph County
MICHIGAN - Tuscola County
MINNE SOTA MICHIGAN - Van Buren County
MISSISSIPPI MICHIGAN - Washtenaw County
) Custom Domain |MISSOURI MICHIGAN - Wayne County

MONTANA | |IMICHIGAN - Wexford County
HEBRASKA 4] Il [ 1»]

oo |[_has |
Domain Input Database

The Project domain scale requires a database of detailed data.

Server: Refresh

Datahame:‘

i) State

i) Zone & Link

Enter/Edit Data

Geographic Bounds Reguirements
Please select a domain database.

Create new RunSpec

SEPA T,




Fuel/Source Use Types

Gﬁ»ﬂm - ID 292396141261458750 X

File Edit Pre Processing Action PostProcessing Tools Settings Help

| Fuels: Source Use Types: Selections:

Compressed Natural Gas (CNG) Combination Long-haul Truck Diesel Fuel - Combination Long-haul Truck
Diesel Fuel Combination Short-haul Truck Diesel Fuel - Combination Short-haul Truck
Electricity Intercity Bus Diesel Fuel - Intercity Bus

Ethanol (E-85) Light Commercial Truck Diesel Fuel - Light Commercial Truck
Gasoline Motor Home Diesel Fuel - Motor Home

Motorcycle Diesel Fuel - Passenger Car

Passenger Car Diesel Fuel - Passenger Truck

Diesel Fuel - Refuse Truck

Diesel Fuel - School Bus

Diesel Fuel - Single Unit Long-haul Truck
Diesel Fuel - Single Unit Short-haul Truck
Diesel Fuel - Transit Bus

Ethanol (E-85) - Light Commercial Truck
Ethanol (E-85) - Passenger Car

Ethanol (E-85) - Passenger Truck
Gasoline - Combination Short-haul Truck
Gasoline - Light Commercial Truck
Gasoline - Motor Home

Gasoline - Motorcycle

Gasoline - Passenger Car

Gasoline - Passenger Truck

Gasoline - Refuse Truck

Gasoline - School Bus

Gasoline - Single Unit Long-haul Truck
Gasoline - Single Unit Short-haul Truck
Gasoline - Transit Bus

On Road Vehicle Equipment

| |Md FuellTrpelelJinaﬁunsl |

Create new RunSpec

SEPA




oad Type

6 ﬁm -1D 20239614126 i

File Edit Pre Processing Action

Create new RunSpec

Post Processing Tools Settings Help

Available Road Types:

Selected Road Types:

Off-Network

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

Off-Network
Urban Restricted Access
Urban Unrestricted Access

[] Provide separate ramp output

SEPA
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Pollutants and Processes

File Edit Pre Processing Action

Pollutants And Processes

Post Processing Tools Settings Help

Brakewear

Tirewear

Total Gaseous Hydrocarbons

Running Exhaust

Start Exhaust

Evap Permeation

Evap Fuel Vapor

rFs

Mon-Methane Hydrocarbons

|| Mon-Methane Organic Gases

Total Organic Gases

Volatile Organic Compounds

Methane (CH4)

Carbon Monoxide (CO)

|| Oxides of Nitrogen (NOx)

Nitrogen Oxide (NO)

Nitrogen Dioxide (NO2)

Nitrous Acid (HONO)

Ammonia (NH3)

Nitrous Oxide (M20)

Primary Exhaust PM2.5 - Total

[+] Primary Exhaust PM2.5 - Species

) 8

S

Primary PM2.5 - Brakewear Particulate

Primary PM2.5 - Tirewear Particulate

8 s

Primary Exhaust PM10 - Total

]

O

Primary PM10 - Brakewear Particulate

Primary PM10 - Tirewear Particulate

LI Sulfur Dioxide (302)

Total Energy Consumption

|| Petroleum Energy Consumption

Fossil Fuel Energy Consumption

Atmospheric CO2

C0O2 Equivalent

Benzene

|| Ethanol

Select Prerequisites

Clear All

Create new RunSpec

SEPA
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MOVES - ID 202396141261458750

File Edit Pre Processing Action PostProcessing Tools Settings Help

I

Database: ‘tran sit_exercise_out

Mass Units: @ QOutput Database successfully created.

[ ] Source Hours Operating

[] Source Hours Parked
[ Population

=

General Output

[] starts

Create new RunSpec

sEPA




Selecting Output Activity

MOVES - ID 20239614126145!

File Edit Pre Processing Action PostProcessing Tools Settings Help

Output Database

e —

Database: ‘trans'rt_exer{:ise_out |'H Create Database... ‘

Units Activity
Mass Units: Distance Traveled
Energy Units: ['] Source Hours
Distance Units: [] Hotelling Hours

[ ] Source Hours Operating
[] Source Hours Parked
Population

=

General Output

Create new RunSpec

&EPA



Output Emissions Detail

G ﬁﬂm - 1D 292396141261458750
File Edit Pre Processing Action

Post Processing Tools Settings Help

Always On Road/Off Road

Time I:D On Road/Off Road

o I:D On and Off Road

Pollutant L] Road Type

for All Vehicle/Equipment Categories

[]scc
LI Model Year [ ] Regulatory Class
Fuel T Fuel Sub
[ | Fuel Type [] Fuel Subtype off Road

[] sector

[v] Emission Process

[] Engine Tech.
[] Estimate Uncertainty [JHP Class

Number of iterations:
[] Keep pseudo-randomly sampled input

[] Keep output from each iteration




Importing Project Data: PDM

[ 6 ﬁm - 1D 292396141261458750

File Edit Pre Processing Action PostProcessing Tools Settings Help

Geographic Bounds Region: States: il Selections:

) Nation MAINE MICHIGAN - Washtenaw County
MARYLAND
) State

MASSACHUSETTS

i County MICHIGAN

MINNE SOTA

MISSISSIPPI

) Custom Domain |MISSOURI
MONTANA
NEBRASKA

i) Zone & Link

=T

Domain Input Database
The Project domain scale requires a database of detailed data.

Server: Refresh

Database: ‘ EnteriEdit Data

Geographic Bounds Requirements
Please select a domain database.

Create new RunSpec

sEPA




Creating Input Database

wEPA

.
© rovtsrotma g L L ==
] Hotelling rTe IiM Programs rT@ Retrofit Data rT@ Generic |/Tools |
ID Operating Mode Distribution 1@ Age Distribution @ Fuel | |D Meteorology Data

RunSpec Summary | Database | @ Links | @ Link Source Types @ Link Drive Schedules | @ Off-Network

Select or create a database to hold the imported data.

Server: localhost ‘ Refresh |

Create Database

Database: ‘trainingjan1zam_in| |vH

Log: ‘ Clear All imported Data |

I =

® Database successfully created.

Database

Done

220



Importing Data

- Follow the regular process of browsing and importing data into
the tabs. Use the list below to supply data to the Project Data

Manager for this exercise.

wEPA

Links: Links_offpeak.xls

Link Source Types: linksource.xls

Link Drive Schedule: not used

Fuel: fuels_jan.xls

Age Distribution: agedist.xls

Operating Mode Distribution: opmode.xls
Off-Network: offnetwork.xls
Meteorology Data: met_jan12am.xls
Hotelling: hoteling.xls

|/M Programs: not used

Generic: not used
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Deriving Links Table from Traffic Data

' = traffic_data.xlsx - Excel T H - O %
HOME  INSERT  PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW  DEVELOPER
Al | : F || linkid v
A B C D E F G H 1 J K|~
average
Link Link speed-  average
Volume  Volume off-peak speed-
(off-peak  (peak  hour{mp peak link length numberof  link wid
1 linkid Link Description Link Type hour) hour) h) hour{mph) (meters) link length {miles) lanes (meter
2 1 intersection (A) NW bound entrance ramp  accel 186 404 20.0 20.0 258.5 0.160658794 2
3 2 intersection (A) NW bound entrance ramp  cruise 236 514 a0.0 40.0 64.0 0.039776259 2
4 3 intersection (A) WB RT lane cruise 51 110 40.0 40.0 49.0 0.030453698 1
5 4 intersection (A) SW bound approach cruise 214 465 40.0 40.0 2331 0.144872592 3
6 5 intersection (A) SW bound gqueue queue 163 355 5.9 5.9 22,1 0.013735239 3
7 6 intersection (A) SW bound departure accel 276 600 25.8 25.8 90.5 0.056246116 3
8 7 intersection (A) SW bound connect cruise 276 600 40.0 40.0 68.9 0.042821628 3
9 8 intersection (A) NE bound approach cruise 333 724 40.0 40.0 68.6 0.042635177 3
10 9 intersection (A) NE bound gueue queue 235 511 12.7 6.2 274 0.017029211 2
11 10 intersection (A) NB LT queue queue 98 213 5.9 5.9 39.6 0.02461156 1
12 11 intersection (A) WB LT queue queue 113 245 3.9 3.9 21.3 0.013238036 2
13 12 intersection (A) NB queue queue 88 191 5.9 5.9 17.5 0.010876321 2
14 13 intersection (A) WE LT approach cruise 113 245 40.0 40.0 127.9 0.079490367 2
15 14 intersection (A) NB approach cruise 143 311 40.0 40.0 142.7 0.088688626 2
16 15 intersection (A) SB to E Transit Center cruise 55 120 30.0 30.0 294.1 0.182784338 2
17 16 intersection (A) SB to E Transit Center cruise 315 684 30.0 30.0 86.5 0.053760099 2
18 17 intersection (A) NB from E Transit Center  cruise 29 62 30.0 30.0 257.6 0.160099441 1
19 18 intersection (A) NB from E Transit Center  cruise 64 139 15.0 15.0 116.4 0.07234307 2
20 19 intersection (A) NE bound cruise 264 573 40.0 40.0 215.4 0.13387197 2
21 20 intersection (A) NE bound departure accel 235 511 20.0 20.0 85.1 0.052889994 2
22 21 intersection (B) SW bound queue queue 165 359 5.9 5.9 17.5 0.010876321 2
23 22 intersection (B) SE LT queue fqueue 111 241 5.9 5.9 48 0.029832194 1
24 23 intersection (B} SW bound departure accel 165 359 20.0 20.0 731 0.045431945 2 -
[ Traffic Data Fleet Mix Bus Roster Bus Age Distribution Soak Distr ... (&) i [4 »

H M -——F—+ 100%
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Links Input (links offpeak.xls

HOME

H
HB68
A

1 linklD

2 1
3 2
4 3
5 4
6 5
[ 6
g [
9 8
10 9
1 10
12 "
13 12
14 13
15 14
16 15
17 16
18 17
19 18
20 19
by 20
22 21
23 22
24 23
25 24
26 25
27 26
28 27
29 28
30 29
3 30
32 N
33 32

READY

b=

>

INSERT

B %
countylD  zonelD

26161 261610
26161 261610
26161 261610
26161 261610
26161 261610
26161 261610
26161 261610
26161 261610
26161 261610
26161 261610
26161 261610
26161 261610
26161 261610
26161 261610
26161 261610
26161 261610
26161 261610
26161 261610
26161 261610
26161 261610
26161 261610
26161 261610
26161 261610
26161 261610
26161 261610
26161 261610
26161 261610
26161 261610
26161 261610
26161 261610
26161 261610
26161 261610
link County

PAGE LAYOUT

FORMULAS

links_offpeakxls [Compatibility Mode] - Excel

DATA

REVIEW VIEW DEVELOPER

ke East Bus terminal passenger pick up

H

roadTypelD linkLength linkWVolume linkAvgSpeed  linkDescription

D E F
5 0.160659 186
5 0.039776 236
5 0.030454 51
5 0144873 214
5 0.013735 163
5 0056246 276
5 0.042522 276
5 0042635 333
5 0.017029 235
5 0.024612 98
5 0013238 113
5 0.010876 88
5 007949 113
5 0.088689 143
5 0.182784 55
5 0.05376 315
5 0.160099 29
5 0072343 64
5 0133872 264
5 0.05289 235
5 0.010876 165
5 0.029532 111
5 0045432 165
5 0.018956 149
5 0.018956 148
5 0056619 112
5 0115227 302
5 0036793 118
5 0.075886 37T
5 0.063456 259
5 0.018956 184
5 0.046799 333
RoadType | Zone ®

20.00 intersection (A) NVW bound entrance ramp
40.00 intersection (A) NVW bound entrance ramp
40.00 intersection (A) WB RT lane
40.00 intersection (A) SW bound approach
5.90 intersection (A) SW bound gueue
2576 intersection (A) SW bound departure
40.00 intersection (A) SW bound connect
40.00 intersection (A) ME bound approach
12.69 intersection {(A) ME bound queue
5.90 intersection (A) NB LT gueue
590 intersection (A) WB LT gueue
5.90 intersection (A) NB queue
40.00 intersection (A) WB LT approach
40.00 intersection (A) NB approach
30.00 intersection (A) SB to E Transit Center
30.00 intersection (A) SB to E Transit Center
30.00 intersection (A) NB from E Transit Center
15.00 intersection (A) NB from E Transit Center
40.00 intersection (A) NE bound
20.00 intersection (A) NE bound departure
5.90 intersection (B) SW bound queue
5.90 intersection (B) SE LT queue
20.00 intersection (B) SW bound departure
5.90 intersection (B) NE bound LT queue
5.90 intersection (B) SE bound gueue
30.00 intersection (B) SB entrance
40.00 intersection (B) NE bound approach
30.00 intersection (B) SE bound connect
40.00 intersection (B) bus lane approach
20.00 intersection (B) SE bound departure
5.90 intersection (B) ME bound queue
20.00 intersection (B) NE bound departure

4

?H - 8 X%

b

I J K L s
linkAvgGrade
0

EH

[ R o o R R [ e - R [ - R R e (N R R - R R - R R e e R e e e R e )

Pl -——+ 100%
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Link Source Type Input (linksource.xls)

from MPO county-scale
analysis

« Bus-only links are entirely
sourcetype 42

wEPA

3 H ©-

» Arterial and Highway Fleet Mix E

DL

A
linklD

(SRR SR RN FURNSURE LR G RN U RN L T L R R U LR U G L T N T N T T O U U U

7 linksourcexls [Compatibility Mode] - Excel ?T H - O X
HOME INSERT PAGEL FORM DATA REVIE VIEW DEVEL
| Fe A
B C D E F -
sourceTypelD sourceTypeHnurFrau:tian _|

11 0.0082

21 0.5919

K 0.3336

32 0.0290

41 0.0004

42 0.0002

43 0.0028

51 0.0003

52 0.0178

53 0.0020

54 0.0040

61 0.0046

62 0.0052

11 0.0082

21 0.5919

H 0.3336

32 0.0230

4 0.0004

42 0.0002

43 0.0028

1 0.0003

52 0.0178

3 0.0020

54 0.0040

61 0.0046

62 0.0052

11 0.0082

21 0.5919

i 0.3336

32 0.0290

41 0.0004
42 0.0002 -

linkSourceTypeHour w B[4 »




Fuels Input (fuel jan.xls

« MOVES Default Fuel Supply and Fuel Formulation Used
=] s fuels_janxls [Compatibility Mode] - Excel
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER

Al M - Je fuelRegionID

A B C D E F G H J K L
1 |ﬁ.|eIRe_qiDnID_|fueIYearID monthGrouplD fuelFormulationlD marketShz marketShareCV
2 | 270000000 2020 1 3858 0.902651 05
3 | 270000000 2020 1 3860 0.09735 05
4 | 270000000 2020 1 25005 1 0.5
5 | 270000000 2020 1 27001 1 05
6 | 270000000 2020 1 28001 1 0.5
7
8
9

3 FuelSupply FuelFormulation FuelUsageFraction avft County E o {{-} L

H s fuels_janxls [Compatibility Mode] - Excel ? - 0 X
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER

Al M 5 fuelFormulationID A4
A B c D E F G H | J K L M M 0 P adl«

1 |fueIFnrmuI_|fueISubtyp RVP sulfurLevel ETOHVolu MTBEVolu ETBEVolu TAMEWolu aromaticCi alefinConte benzeneCi e200 e300 BioDieselt Cetanelnd: PAHConte T50

2 10 10 6.9 30 0 0 0 0 261 56 1 41.09 83.09 0 0 0

3 20 20 0 1 0 0 0 0 0 0 0 0 0 0 0 0

4 30 30 0 7.6 0 0 0 0 0 0 0 0 0 0 0 0

5 a0 51 [ 11 85 0 0 0 0 0 0 499 89.5 0 0 0

6 96 10 8.7 338 0 0 0 0 264 11.9 1.64 50 83 0 0 0 199

7 97 10 6.6 150 0 11.7581 0 0 24 1 0.8 h2 84 0 0 0 195

8 98 10 6.9 30 0 0 0 0 261 5.6 1 41.09 83.09 0 0 0

9 99 10 6.9 90 0 0 0 0 261 56 1 41.09 83.09 0 0 0 -
» FuelSupply FuelFormulation FuelUsageFraction avft County Bl .. B & [ »

READY 4




Fuels Input (fuel jan.xIs) AVFT Tab

- Forall model years transit buses ==
(Sourcetype 42)_ a fract|on Of 1 IS File Home|Insert‘PageL|Formu|Data‘Rwiem|‘u’iew|ACRDE Q@ Tell me _Q'_.Share

. . 01343 = Aol 1 v
entered for diesel fuel (fuel type 2 in
A | B | ¢ | b | E | F | & | HL=
Column C) and a” Other fuel types are 1 |sourceTyp modelYear fuelTypelD engTechlD fuelEngFraction
1326 42 1976 3 1 0
. . 1327 42 1977 1 1 0
assigned a fraction of O. 128 42 tamr 2 : 1
1329 42 1977 3 1 0
& AVFT.xls [Compatibility Mode] - = x 1330 42 1978 1 1 0
A B C D E F G | 1331 42 1978 2 1 1
741 42 1986 2 1 1 1332 42 1978 3 1 0
742 42 1987 2 1 1 1333 42 1979 1 1 0
743 42 1988 2 1 1 1334 42 1979 2 1 1
744 42 1989 2 1 1 1335 42 1979 3 1 0
745 42 1390 2 1 0.993 13351 42 1980 9 1 0
746 42 1990 3 1 0.007 -133?_ 42 1980 2 1 1
747 42 1991 2 1 0.982 1338 42 1980 3 1 0
748 42 1991 3 1 0.018 1339 42 1981 1 1 0
749 42 1992 1 1 0.01 —
1340 42 1981 2 1 1
750 42 1992 2 1 0.544 .
751 42 1992 3 1 0.046 = 42| 1981 3 | 0
752 42 1993 1 1 0.01 1342 42 1982 1 1 0
753 42 1993 2 1 0914 1343 42 1982 2 1 1
754 42 1993 3 1 0.076 1344/ 42 1982 3 1 0
755 42 1994 1 1 0.01 1345 42 1983 1 1 ]
756 42 1994 2 1 0.905 '1345_ 42 1983 2 1 1
7657 42 1994 3 1 0.085 1347 42 1983 3 1 0
758 42 1995 1 1 0.0 1348| 42 1984 1 1 0
759 42 1995 2 1 0.837 1349 42 1984 2 1 1
760 42 1995 3 1 0.153 1350 42 1984 3 q 0
761 42 1996 1 1 0.0 1351 42 1985 1 1 0
762 42 1996 2 1 0892 1382 42 193t 5 1 1
763 42 1996 3 1 0.098 1353 42 1985 3 1 0
764 42 1997 1 1 0.01 1
1354 42 1986 1 1 0
765 42 1997 2 1 0.816 —
766 42 1997 3 1 0.174 1355 42 1386 2 1 1
: 1356 42 1986 3 1 0
767 42 1998 1 1 0.01 +399) o M I ? ! ! -
768 42 1998 2 1 0.841 =
— 12 1998 3 b 0 149 » FuelSupply FuelForm ... (+) [ 3
4 4 » M| AVFT  SourceUseType - FuelType .~ B m Ready iz m - I = i
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Age Distribution Input (agedist.xls

<}

Provided by MPO

Local Data for Transit Buses
(sourcetype 42) Obtained from
Bus Roster

=] = agedistxls [Compatibility Mode] - Excel ?
HOME INSERT PAGEL FORM DATA REVIE VIEW DEVEL
ca - A |2
A B C D E F

1 |sourceTyp yearlD agelD ageFraction

2 il 2020 0 0.071362

3 1 2020 1 0.071075

4 1 2020 21 0.071147

5 il 2020 3 0.070357

6 1 2020 4 0.068521

7 il 2020 5 0.065452

8 1 2020 6 0064117

9 1 2020 7 0.061838

10 il 2020 8 0.058894

11 1 2020 9 0.054936

12 il 2020 10 0.047725

13 1 2020 11 0.042259

14 il 2020 12 0.037962

15 il 2020 13 0.0336671

16 1 2020 14 0.030885

17 il 2020 15 0.028874

18 1 2020 16 0.024954

19 il 2020 17 0.021669

20 1 2020 18 0.015195

21 1 2020 19 0.0115895

22 il 2020 20 0.009375

23 1 2020 21 0.00763

24 il 2020 22 0006016

25 1 2020 23 0004323

26 1 2020 24 0.003227

27 il 2020 25 0.002695

28 1 2020 26 0.002217

29 il 2020 27 0.002197

30 1 2020 286 0002242

3 1 2020 29 0.001777

32 il 2020 30 0.005492

33 21 2020 0 0.060182

» sourceTypeAgeDistributi ... (¥ 1




Modeling Off-Network Activity

« MOVES can only model one off-network link per run

- Our project has two distinct parking areas with an identical fleet, but
varying number of starts

« A work-around option is to input a place-holder number of starts

« Ensure that fleet mix (i.e., ratio of source types) and soak-time distribution
is identical for all parking areas

« Results will be used to derive a grams/start value

- Can be applied to any number of starts
« Discussed following tomorrow’s AERMOD module
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Off-network Input (offnetwork.xls)

Expected use of park-and-ride facility (ratio of source types 21 vs.
31 correct, but numbers are only a placeholder... actual
grams/start emission rates will be calculated in a post-processing
step)
(?' z offnetwarkxls [Compatibility Mode] - Excel ? B - O X
H11 V| ¢ 5 w
A B & D E F G H J K L M M ([=
1 |zonelD sourceTypelD vehiclePopulation startFraction extendedldleFraction parkedVehicleFraction
2 | 261610 11 0 0 0
3 261610 21 421 1 0
4 1261610 31 216 1 0
5 | 261610 32 0 0 0
6 | 261610 41 0 0 0
7 261610 42 0 0 0
8 | 261610 43 0 0 0
9 261610 51 0 0 0
10 | 261610 52 0 0 0
11| 261610 53 0 0 0 | _l
12 1 261610 54 0 0 0
13 | 261610 61 0 0 0
14 | 261610 62 0 0 0
15 -
N offNetworkLink SourcelseType Zone {-}} L 3

-——+ 100%
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Deriving OpMode Distribution from Traffic
Data

- Expected use of park-and-ride facility

H ©- s traffic_data.xlsx - Excel T EH - O X
HOME  INSERT  PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW  DEVELOPER ©

D13 i Je v
A B T D E F G H 1 J -

1 |opmode bin  description fraction PM peak hour fraction all other hours

2 101 Soak Time < 6 minutes 0.05 0.05

3 102 6 minutes <=Soak Time < 30 minutes 1] 0

4 103 30 minutes <=5oak Time < 60 minutes 1] 0

5 104 60 minutes <= Soak Time < 90 minutes 0 0

6 105 90 minutes <= Soak Time < 120 minutes ] 0

7 106 120 minutes <= Soak Time < 360 minutes 1] 0.05

8 107 360 minutes <=Soak Time < 720 minutes 0.95 0.8

9 108 720 minutes <=Soak Time 0 0.1

10

11

12

13| | | -

1 ... | Fleet Mix Bus Roster Bus Age Distribution Soak Distribution &) P »
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OpMode Distribution Input (opmode.xls

« Single file contains all four
hourly scenarios (12 a.m., 6
a.m., 12 p.m., 6p.m.)

wEPA

opmodexls [Compatibility Mode] - Excel

HOME IMSERT PAGEL FORM DATA REVIE

C

H ©- 5
B366 h
A B
1 |sourceTyp hourDaylD linkiD
2 11 15
3 11 15
4 11 15
5 11 15
6 21 15
7 21 15
8 21 15
9 21 15
10 k) 15
11 H 15
12 H 15
13 3 15
14 32 15
15 32 15
16 32 15
17 32 15
18 41 15
19 41 15
20 41 15
21 41 15
22 42 15
23 42 15
24 42 15
25 42 15
26 43 15
27 43 15
28 43 15
29 43 15
30 a1 15
3 51 15
32 51 15
33 51 15
3

7
7
7
75
7
7
7
7
7
7
7
7
7
7
7
75
7
7h
7
7
75
7
7
7
7
75
7
7
7
7
75
7

?

VIEW DEVEL

i3

G

Jx
D E F
polProces: opModelD opModeFraction

11002 101 0.05
11002 106 0.05
11002 107 0.8
11002 108 0.1
11002 101 0.05
11002 106 0.05
11002 107 0.8
11002 108 0.1
11002 101 0.05
11002 106 0.05
11002 107 0.8
11002 108 0.1
11002 101 0.05
11002 106 0.05
11002 107 0.8
11002 108 0.1
11002 101 0.05
11002 106 0.05
11002 107 0.8
11002 108 0.1
11002 101 0.05
11002 106 0.05
11002 107 0.8
11002 108 0.1
11002 101 0.05
11002 106 0.05
11002 107 0.8
11002 106 0.1
11002 101 0.05
11002 106 0.05
11002 107 0.8
11002 108 0.1

opModeDistribution




Meteorology Input (met_janl12am.xls)

« Temperature and humidity data taken from nearby met station
(same dataset used for air quality analysis)

H - s met_janlZamxls [Compatibility Mode] - Excel ? H - 0O X
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER )
61 v k& v
A B c D E F G H J K L M N 0 B -
1 |monthlD  zonelD hourlD temperature relHumidity | _|
2 1 261610 1 20 78.1
3
4
5
6
7
8
9 -
zoneMonthHour HourOfanyDay MonthOfanyYear Zane ) P »
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All Files Imported

&) MOVES Project Data Manager
(2 Hotelling r@ I'M Programs |/ (@ Retrofit Data r@ Generic |/Tools |

(7] Operating Mode Distribution |/ (7] Age Distribution

|/ 2 Fuel |/ 2 Meteorology Data

RunSpec Summary |T Database r @ Links |/ @ Link Source Types

| @ Link Drive Schedules |’

(@ Off-Network

Select or create a database to hold the imported data.

Server: localhost

Refresh

Database: [training_jan12am_in

- Create Database

Log:

Clear All Imported Data

2015-02-11 15:50:28.0 Meteoralogy Data Filled ZoneManthHaour table
2015-02-11 15:40:03.0 Fuel Filled avit table

2015-02-1115:40:02.0 Fuel Filled Fuel3upply table

2015-02-11 15:40:02.0 Fuel Filled FuelFormulation table
2015-02-1115:40:02.0 Fuel Filled FuelUsageFraction table
2015-02-1115:18:30.0 Operating Mode Distribution Filled OpModeDistribution table
2015-02-1115:04:49.0 I!M Programs Flag Mo data needed
2015-02-1115:04:39.0 Age Distribution Filled SourceTypeAgeDistribution table
2015-02-1115:02:27.0 Link Source Types Filled LinkSourceTypeHaour table
2015-02-11 15:00:38.0 Off-Melwork Filled OffletworkLink table

2015-02-11 14:35:09.0 Links Filled Link table

Database

Done

wEPA
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xecute Jan 12 a.m. RunSpec

MOVES - ID 202396141261458750

File Edit Pre Processing Action PostProcessing Tools Settings Help

[ Execute
[ stop
Il Pause

[ Resume
¢ MOVES Run Error Log...

Geographic Bounds Region: States: i Selections:

i) Nation MAINE MICHIGAN - Washtenaw County
MARYLAND
i) State

MASSACHUSETTS

@ County MICHIGAN

MINNE SOTA

MISSISSIPPI

{1 Custom Domain |MISSOURI
MONTANA
NEBRASKA

i) Zone & Link

|
Domain Input Database

The Project domain scale requires a database of detailed data.
Server: localhost Refresh

Database: ‘tminingjnMZam_in EnteriEdit Data

Geographic Bounds Requirements

Execute active RunSpec
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Completing the MOVES Analysis

« All 16 runs are created through the same steps:
1. RunSpec created (use same RunSpec saved under new name)

Only month and hour will vary
Should have same output database (Transit_Exercise_Out)

2. Input files imported
« Meteorology and Link (off-peak vs. peak) will vary by hour
« Fuels will vary by season

3.  MOVES executed

\l';EPA 235



Optional: Use a Batch File to Automate Runs

Once all RunSpecs are created and input databases populated, a
user can create batch text file listing location of each RunSpec

Example batch file, “training_batch.txt” provided in Course Files,
Example Analysis folder

See notes next slides
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Optional: Use a Batch File to Automate Runs

" | training_batch.txt - Notepad File begins with “call setenv”
File Edit Format View Help
call setenv -

if exist sharedwork\*.* erase /Q /5 /F sharedwork’*.*
if exist workerFolder\*.* erase /Q /S /F WorkerFolder\*.*
1f exist MOVESTemporary\*.* erase /Q /S /F MOVESTemporary\*.=

java -Xmx300m gov.epa.otag.moves.master.commandline.MOVESCommandLine -r
C:\Users\LBerry'\Desktop\RunSpecs_for_MOVES_to_AERMOD
ZExercise_Jan_l2am.mrs

if exist sharedwork’\*.* erase /Q /S /F sharedwork\=.=

if exist wWorkerFolder\*.* erase /Q /S /F WorkerFolder\*.=

it exist MOVESTemporary\*.* erase /Q /S /F MOVESTemporary\*.=

1t exist moveslog.txt rename moveslog.txt

moves log_Exercise_Jan_12am. txt

m

java -Xmx300m gov.epa.otaq.moves.master.commandline.MOVESCommandLine -r
C:‘\Users\LBerry\Desktop‘\RunSpecs_for_MOVES_to_AERMOD
“Exercise_Jan_bam.mrs

1f exist sharedwork\*.* erase /Q /S /F sharedwork\*.=

1if exist workerFolder\*.* erase /0 /S /F WorkerFolder\*.=*

1t exist MOVESTemporary\*.* erase /Q /S /F MOVESTemporary\*.®

1t exist moveslog.txt rename moveslog.txt moveslog_Exercise_Jan_6am. txt

java -Xmx300m gov.epa.otaq.moves.master.commandline.MOVESCommandLine -r
C:\Users\LBerrv\Desktop\RunSpecs_for_MOVES_to_AERMOD
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Optional: Use a Batch File to Automate Runs

File Edit Format View Help to clear previous work; repeated
call setenv between each run

if exist sharedwork\*.* erase /Q /5 /F sharedwork’*.*
if exist workerFolder\*.* erase /Q /S /F WorkerFolder\*.*
1f exist MOVESTemporary\*.* erase /Q /S /F MOVESTemporary\*.=

java -Xmx300m gov.epa.otag.moves.master.commandline.MOVESCommandLine -r
C:\Users\LBerry'\Desktop\RunSpecs_for_MOVES_to_AERMOD
“Exercise_Jan_l2am.mrs

1t exist sharedwork\*.* erase /Q /5 /F sharedwork\=.=*

if exist wWorkerFolder\*.* erase /Q /S /F WorkerFolder\*.=

if exist MOVESTemporary\*.* erase /Q /5 /F MOVESTemporary\*.*

1T exist moves log.txt rename moves log. txt

moves log_Exercise_Jan_12am. txt

m

java -Xmx300m gov.epa.otaq.moves.master.commandline.MOVESCommandLine -r
C:‘\Users\LBerry\Desktop‘\RunSpecs_for_MOVES_to_AERMOD
\Exercise_Jan_6am.mrs

1T exist sharedwork’\*.* erase /Q /5 /F sharedwork\*.=*

1if exist workerFolder\*.* erase /0 /S /F WorkerFolder\*.=*

if exist MOVESTemporary\*.* erase /Q /S /F MOVESTemporaryh*.*

1t exist moves log.txt rename moves log.txt moves log_Exercise_Jan_bam. txt

java -Xmx300m gov.epa.otaq.moves.master.commandline.MOVESCommandLine -r
C:\Users\LBerrv\Desktop\RunSpecs_for_MOVES_to_AERMOD
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Optional: Use a Batch File to Automate Runs

" | training_batch.txt - Notepad Lines beginning with “java”
file Edit Format View Help instruct MOVES to run a
call setenv specific RunSpec

1if exist sharedwork\*.* erase /Q /S /F sharedwork\*.#
if exist WorkerFolder\*.* erase /Q /S /F WorkerFolder\*.*
if exist MOVESTemporary\*.* erase /Q /5 /F MOVESTemporary'\*.=

java -Xmx300m gov.epa.otag.moves.master.commandline.MOVESCommandLine -r
C:\Users‘\LBerry\Desktop'\Runspecs_for_MOVES_to_AERMOD
\Exercise_Jan_12am.mrs S S

1T eX15T snareawork\-.~ erase /U /> /F snareawork,-.-

if exist workerFolder\*.* erase /Q /S /F wWorkerFolder\*.=

1t exist MOVESTemporary\*.* erase /Q /S /F MOVESTemporary\*.®

if exist moveslog.txt rename moveslog.txt

moves log_Exercise_Jan_12am. txt

m

java -Xmx300m gov.epa.otaq.moves.master.commandline.MOVESCommandLine -r
C:\Users\LBerry\Desktop‘\RunSpecs_for_MOVES_to_AERMOD
\Exercise_Jan_bam.mrs S S

1T eX15T snareawork\-.~ erase /U /> /F snareawork,-.-

1if exist workerFolder\*.* erase /0 /S /F WorkerFolder\*.=*

1t exist MOVESTemporary\*.* erase /Q /S /F MOVESTemporary\*.*

if exist moveslog. txt rename moveslog.txt moveslog_Exercise_Jan_6am. txt

java -Xmx300m gov.epa.otag.moves.master.commandline.MOVESCommandLine -r
C:\Users\LBerry\Desktop\RunSpecs_for_MOVES_to_AERMOD

\lv;EPA 239




Optional: Use a Batch File to Automate Runs

" | training_batch.txt - Notepad A line to preserve the
File Edit Format View Help “moveslog” for each
call setenv RunSpec is included

if exist sharedwork\*.* erase /Q /5 /F sharedwork’*.*
if exist workerFolder\*.* erase /Q /S /F WorkerFolder\*.*
1f exist MOVESTemporary\*.* erase /Q /S /F MOVESTemporary\*.=

java -Xmx300m gov.epa.otag.moves.master.commandline.MOVESCommandLine -r
C:\Users\LBerry'\Desktop\RunSpecs_for_MOVES_to_AERMOD
ZExercise_Jan_l2am.mrs

if exist sharedwork’\*.* erase /Q /S /F sharedwork\=.=

if exist wWorkerFolder\*.* erase /Q /S /F WorkerFolder\*.=

if exist MOVFSTemnorarvi®_ * erase /0O /S /F MOVFSTemnorarwvh* =

1t exist moveslog.txt rename moveslog.txt

moves log_Exercise_Jan_12am. txt

m

java -Xmx300m gov.epa.otaq.moves.master.commandline.MOVESCommandLine -r
C:‘\Users\LBerry\Desktop‘\RunSpecs_for_MOVES_to_AERMOD
“Exercise_Jan_bam.mrs

1f exist sharedwork\*.* erase /Q /S /F sharedwork\*.=

1if exist workerFolder\*.* erase /0 /S /F WorkerFolder\*.=*

1f exist MOVESTemporarvi*.* erase /O /S /F MOVESTemporarv\*.=

1T exist moveslog.txt rename moves log.txt moves log_Exercise_Jan_bam. txt

java -Xmx300m gov.epa.otaq.moves.master.commandline.MOVESCommandLine -r
C:\Users\LBerrv\Desktop\RunSpecs_for_MOVES_to_AERMOD
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Optional: Use a Batch File to Automate Runs

Directions:

« Within the text file, replace file path
C:\Users\Lberry\Desktop\RunSpecs_for MOVES_to AERMOD\ with the correct
folder where you saved your RunSpecs, for all 16 RunSpecs in the text file

" | training_batch.txt - Notepad | B
File Edit Format View Help
call setenv -

if exist sharedwork\*.* erase /Q /5 /F sharedwork’*.*
if exist workerFolder\*.* erase /Q /S /F WorkerFolder\*.*
if exist MOVESTemporary\*.* erase /Q /S /F MOVESTemporary\*.=

java -¥mx3ilm nnv ena ntan mowves macster commandline MOVESCommandLine -r

C:\Users'\LBerry\Desktop‘\RunSpecs_for_MOVES_to_AERMOD
\EXErcise_Jan_Lzam.mrs

if exist sharedwork’\*.* erase /Q /S /F sharedwork\=.=

if exist wWorkerFolder\*.* erase /Q /S /F WorkerFolder\*.=

it exist MOVESTemporary\*.* erase /Q /S /F MOVESTemporary\*.=
1f exist moveslog. txt rename moveslog.txt

moves log_Exercise_Jan_12am. txt

111

Tawa ¥mvIim anv ana ntan mowvac mactar eommandlina MHHESCUmmandL'inE

C:\Users\LBerrv\Desktop\RunSpecs_for_ MOVES_to_AERMOD
\EXercise_Jan_bam.mrs
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Optional: Use a Batch File to Automate Runs

Directions, continued:

« Save “training_batch.txt” to your MOVES folder, e.g.:
C:\Users\Public\EPA\MOVES\MOVES2014a

- Change computer settings as necessary so that the computer does not switch off
during the batch run (~13 hours on our computers)

« Rename “training_batch.txt” to “training_batch.bat”
« Double click on “training_batch.bat” to run it

MOVES will execute all 16 RunSpecs and place the results in the output database
“Transit_Exercise_Out”
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Reference:

How Do | Develop Traffic Data for
MOVES?
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General Tips for Developing Traffic Data

« Develop traffic data by using appropriate methods based on best
practices

- Some resources are available through FHWA's Travel Model Improvement
Program (TMIP)

- Methodologies for computing intersection control delay provided in the
Highway Capacity Manual (HCM) 6% Edition.

« Coordinate early with traffic analysts to use and/or adjust existing data for
PM hot-spot analyses

« Project sponsor should document traffic data sets, their sources,
key assumptions, and methods used to develop build/no-build
scenario inputs

Note: The following slides include approaches for dividing up links based on best
practices, but there may be other best practice approaches

o . .
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Tips for Highway Links
1. Use Network Schematic
« Shows volumes and number of lanes

May be consolidated with arterial network

« Volumes at each interchange should be balanced

Consider other changes, such as vehicle mix (e.g., major freight terminal at
interchange)
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Tips for Highway Links
2. Define Distinct Links

« Use points with changes in volume

« Forexample, at ramps, have three (or more) links
« Freeway before
- Freeway after

« Ramp

- Segments with different characteristics

- E.g., high occupancy vehicle (HOV) or bus lane
- Changesin road grade

- Segments with different operations

- Ramp may have portion with speed changes and portion with steady speed,
or lane additions, or drops, or curvature
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Example: Highway Links

1000
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Tips for Highway Links
3. Define Cruise Links

 Such links would occur on the freeway
« Speeds will vary with changes in volumes

« When average speed option is used:
- Average speed equal to cruise speed
« Simplifying assumptions in this approach:

No restrictions on cruise (e.g., capacity)
Limited vehicle interference by vehicle type
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Tips for Highway Links

4. Define Ramp Links

« Use vehicle activity options discussed later for
acceleration and deceleration links

- Estimate distance and average speed

- Distance of link will typically be based on geometry of ramp (Might not
begin or end at stopped condition)

« Operations might vary along length of ramp (e.g. deceleration, then
cruise, then acceleration)

« Might use link drive schedule for typical ramp operations
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Highway Links from Example Analysis
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Developing Traffic Data for MOVES Intersection Links




Tips for Intersection Links

1. Turn Movement Schematic

 Intersection approach volumes

« How many vehicles for each movement?

. Intersection departure volumes

« How many vehicles from each approach?

- Need for all intersections, all time periods analyzed
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Example: Intersection Links
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Tips for Intersection Links

2. Traffic Analysis (Operational Details)

« Define the network in segments for:
« Queue (includes deceleration, cruise, and idle)
« Cruise
. Acceleration

« For each link, determine:
« Link Length
« Average Speed
- Road Grade

Note: This approach for dividing up links is only one possible option when using the
average speed activity option in MOVES. Using other approaches with the average
speed option, or using other activity options (such as link drive schedule) may
require a different definition of links.
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Tips for Intersection Links

3. Define Queue Links

« Assume the queue begins at stop bar

« Builds backward from there

« Average speed = distance / total time;

« Speed should account for both red light (idle, acceleration, and
deceleration) and green light (cruise).

- For side-by-side queues:
« If similar length, create one approach
. |f different, create two approaches
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Example: Intersection Links

< J5feet —
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Tips for Intersection Links

4. Define Acceleration Links
« Assume the acceleration begins at stop bar

Builds forward from there

« Calculate the length of the link from:
d=v,*t+05*a*t2

t=(v,-v,) / a

Where: d = distance v, = initial speed v, = final speed

t=time a = acceleration

« Average speed = distance / total time;

Speed should account for cruise (green-light) and acceleration from a stop
(red-light)
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Example: Intersection Links

Note: Add related turning movement volumes to through movement for departure volume

\%EPA 258



Tips for Intersection Links

5. Define Cruise Links

- Length from end of acceleration link to the back end of
the next queue link

- Average speed is equal to cruise speed

« Simplifying assumptions in this approach:
No restrictions on cruise (e.g., capacity)
Uniform acceleration
Limited vehicle interference by vehicle type
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Example: Intersection Links

Dominant Vehicle Activity
I Queuing

[ 1 Acceleration
] Cruising
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Tips for Intersection Links

6. Define Special Links

« Some roadway segments may differ from these
generalized link categories

« For example, channelized right turn may have
deceleration into turn, and acceleration out of it

« Simplifying assumption: treat as cruise link but use a lower
speed

- Need to evaluate what is reasonable approach
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Example: Intersection Links
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Questions?
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