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Module Overview

Understand how MOVES works at the project
level

Discuss how highways, intersections, and off-
network areas can be characterized as MOVES
links

Discuss how MOVES can incorporate activity
Information for each link



Module Overview

Determine the number of MOVES runs needed
for an analysis

Review the PM Hot-spot Guidance for each
MOVES panel and input option

Set up, execute, and review a MOVES “mini-run”

Complete a MOVES run for our example
analysis
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Key References

PM Hot-spot Guidance, Section 4

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

MOVES2010b User Guide and supporting documentation

EPA MOVES website:
www.epa.gov/otag/models/moves/index.htm#generalinfo

Receive MOVES updates through listserver:
www.epa.gov/OMS/models/mobilelist.htm



http://www.epa.gov/otaq/models/moves/index.htm
http://www.epa.gov/OMS/models/mobilelist.htm
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What iIs MOVES?

MOtor Vehicle Emission Simulator
» MOVES2010b was released in April 2012

Significant expansion of capabilities compared to
MOBILE

State-of-the-art modeling framework
Based on review of millions of in-use vehicle tests

Includes a “project-level” scale of analysis
» Allows detailed link-level analyses



How Does MOVES Work at the
Project Level?



What Does MOVES Calculate?

Emissions for...

» All relevant PM processes (e.g., running,
starting, crankcase, extended idling)

» All defined vehicle types

» All links defined for one specific hour per
MOVES run

— E.g., emissions are calculated for one hour of one
month of one analysis year

— Multiple time periods require multiple runs
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How Does MOVES Calculate Emissions?

MOVES uses a different emissions rate for each
combination of...

Source Age Group Operating Mode

\ A \
! | | \

Gas-LDV-MY2001 8-9years “low speed coast” (20 mph; VSP 0-3 kW/ton)
Gas-LDT-MY2005 4-5years  “cruise/accel” (25-50 mph; VSP 12-15 kWwi/ton)

MOVES can calculate an emission inventory internally, or
users can do this outside of MOVES by multiplying
emission rates from MOVES by the appropriate activity
factors



Emissions by Source Type
(MOVES Source Types vs. HPMS Vehicle Types)

MOVES uses a different emissions rate for each
goTTSQation of ...

Highway Performance

Monitoring System (HPMS) MOVES Source Type
Vehicle Type

Source Age Group Operating Mode

— | |

Motorcyde Motorcyde Gas-LDV-MY2001 JJ 8-9years “low speed coast” (20 mph; VSP 0-3 kWiton)
as-LDT-MY2005) 4 -5years  “cruise/accel” (25-50 mph; VSP 12-15 kWiton)
Passenger Car Passenger car
Other 4-tire, 2 axle Passenger Truck
Light Commercial Truck
Bus Intercity Bus
Transit Bus
School Bus
Single Unit Truck Refuse Trucks

Short-haul Single Unit
Long-haul Single Unit
Motorhomes

Combination Truck Short-haul Combination
Long-haul Combination

Guidance Reference:

1
I

, i 10
Section 4.4.5 '



Emissions by Age

EmISSIOn rateS Can Vary by age aS MOVES uses a different emissions rate for each
well as model year; activity also compination
VarieS by age Source Age Group Operating Mode

{_A_‘ \
[
Gas-LDV-MY20

8 -9years “Ppw speed coast” (20 mph; VSP 0-3 kWiton)
Gas-LDT-MY200 4 -5years  ‘Jruisel/accel” (25-50 mph; VSP 12-15 kWiton)

Vehicles 0-29 & 30+ years old are
modeled

Age groups used by MOVES to account for deterioration:

» 0to 3 years old
» 4 or5 years old
» 6 or 7 years old
» 8 or9 years old
» 10 to 14 years old
» 151to 19 years old

» 20 or more years old E Guidance Reference: ! 1
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Emissions by Operating Mode

Speed Class (mph)

VSP Class (kW/tonne)

30 +
27-30
24-27
21-24
18-21
15-18
12-15
9-12
6-9
3-6
0-3
<0

1-25

16

15
14
13
12
11

25-50

30

29
28

27
25
24
23
22
21

50 +

40

39
38

37

35

33

MOVES uses a different emissions rate for each
combination of...

Source Age Group

—— |

Gas-LDV-MY2001 8 -9years \'low speed coast” (20 mph; VSP 0-3 kWiton)
Gas-LDT-MY2005 4-5years ‘"Nguise/accel”(25-50 mph; VSP 12-15 kWiton

Operating Mode

A

Vehicle Specific Power
(VSP)
A measure of the energy
the moving venhicle is
using at a moment in time

12



MOVES Operating Mode Bins

Running activity bins
» Division of total activity into categories that
differentiate emissions

» Defined by speed and VSP for running emissions
(from previous slide)

Start and extended idle activity bins

» Used to define soak-time distribution and/or extended
idling for “off-network” emissions

— Off-network refers to an area of activity not occurring on a
roadway (e.g., involves starts or extended idling)

13
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HC Emission Rates By Bin
Source Bin: LDV Gasoline / 1996 MY
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Defining Vehicle Activity in MOVES

All Running Links have Example of How OpMode Distribution
an OpMode distribution Can Differ Between Road Type
(i.e., fraction of time 30%
. : < 25 mph 25-50 mph >50 mph
spent in each operating m
mode) £ 20% - )
» This can be explicitly =
defined by the user S 096 -
or... *
» MOVES can calculate o I I I 111, i

an OpMode distribution
based on either an
average speed or
VGhiCle trajectory ORural Highway B Urban Non-Highway

Q(\Q LQ :5,69'\(1/\(1/ /,Q :bg)g’\qzr\%(bb‘rbgrbg L"O r\q/'\‘bq/b‘erer
?}&“\&\ AR R AR A Y CACACIA N

VSP/Speed Bin

provided by the user

» More later on specific
options

Guidance Reference:

1
I

, i 15
Section 4.5.7 '



Running MOVES at the Project Scale

Determine the

Define project
links =3  number of

MOVES runs
select : Input project Run MOVES
parameters in . .
Run > data into Project and generate
e s Data Manager emission
Specification (PDM) £ ctors
(“RunSpec”)

i 16



Running MOVES at the Project Scale

i : Determine the
Define project

links number of
MOVES runs
select : Input project Run MOVES
parameters in . .
Run > data into Project and generate
e s Data Manager emission
Specification (PDM) £ ctors
(“RunSpec”)

i 17



What Is a MOVES Link?

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

Types of links include:

» Running Links

— Free-flow highway and ramps

— Intersection (cruise, deceleration, idle, and acceleration)
» Off-Network Links

— Start and extended idling

Remainder of module refers to a MOVES link as a
“MOVES Ilink” or a “link” | Guidance Reerence:

18
Sectlon 4.2 !
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More on MOVES Links

From link-specific activity and other inputs, MOVES
calculates emissions from every link of a project for a
specific hour

No limit to number of links that can be defined in MOVES

Output from MOVES for each link will be used to
characterize sources in air guality model (which are
geographically oriented using a coordinate system)

1 20



Types of Projects and MOVES Inputs

Highway and intersection projects

» Running links (includes idling at traffic signals)
— Defined through “Links” Importer (at PDM step -- more later)

— Running exhaust, crankcase, brake/tire wear emissions are
the focus

Transit or other terminal projects

» Off-network links
— Defined through “Off-network” Importer (also at PDM step)
— Used to calculate start and extended idle emissions

Some projects involve multiple B — :
types of links  Section 4.2 =



General Guidance for All Projects

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

Should include segments with similar
traffic/activity conditions and characteristics

In general, the definition of a link will depend on
how much the vehicle activity (accel, decel,
cruise, or idle) changes over the length of
roadway, data availability, and the modeling

ap p ro aC h u Se d i Guid'ance Reference



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)(1))

\ 23
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Modeling Highways and
Intersections in MOVES

24



SEPA @ General 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:

» Less links for free-flow highways

» More links expected for intersections

i 25



Highway Links

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

» In such cases, detailed activity data will have a smaller impact on
results

Free-flow highway links are assumed at steady-state flow
» Relatively constant speed and minimal acceleration or deceleration

» Expect free-flow speed if volumes are below 1500 vehicles per
hour per lane

For highway ramps, multiple links may be needed to
describe variation in vehicle activity |
» More details later | 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 link

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

27



Examples

New links could 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)

» Faclility purpose changes (e.dg., a turn lane vs. a
through lane of an intersection)

Detalls provided later on some of these
examples 28



SEPA @ Defining Highway/Intersection
Vehicle Activity iIn MOVES

For each link, the user can choose one of the following options:*

1. Define alink average speed through the “Links” table
» MOVES has default OpMode distributions based on typical driving cycles
»  Different road types have different default OpMode distributions

2. Enteralink specific drive cycle
» MOVES calculates OpMode distribution from second-by-second
speed/grade profile
3. Directly enter a link specific OpMode distribution (not covered in
this course)
» Describes fraction of time spent in each OpMode bin on a link
» Not a direct output from current traffic models — but may be derived

Choice of approach used for defining activity will affect the way
links are defined.

* E.g., a drive cycle may be developed for a ramp link, while average ' i 29
speeds are used for all other links .



SEPA @ Activity Option 1:
Using Average Speed Input

Defining a lower average speed will most likely result in
higher emissions in MOVES. However...

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

Note that “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)



Activity Option 1: Using Average Speed Input

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

°* Link 1 — Cruise

* Link 2 —“Queue” - |
Deceleration, Idle, and .
Acceleration (red light) < S
also Cruise (green light)

. — Acceleration
(red light) also Cruise
(green light)

Link 1 Link 2 Link 4
(A Approach Link
Departure Link

°Link 4 - Cruise

31
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Defining Project Links (Using Average Speed Approach)
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SEPA @ 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 tlmlng VW

———————— Decelerat
Resultscanbe | | Id?:e erate
modeled as individual msmnmmn  Accelerate
(overlapping) links in air = — — Cruise

quality models

Note: Modeling activity using over-lapping drive
schedules requires some additional considerations not ~ __________________.

covered in this course 1 Guidance Reference: 37



SEPA @ Activity Option 2:
Using Link Drive Schedules

In an under-capacity 50

situation, vehicles 25
passing through .
Intersections will use Green Light
. 35 A ————————————— - - = o= - - - - e = = = - -
one of the following
paths: "—é; 0
E 25 Red Light
1. Green light cruise 2 5.
Cruise Decelerate Idle Accelerate Cruise
2. Red light cruise — P
decelerate — idle — 10 1
accelerate — cruise 5 4
0 Y Y
-100 -80 -60 -40 -20 0 20 40 60 80 100

Distance (m)

. 38



SEPA @ 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 OpMode bin for a
given vehicle and type of activity is difficult
» Requires additional VSP calculation

» Not a direct output from current traffic models — but
can be derived

» This method Is not covered In this course



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
» QOperational details (cruise, queue, deceleration, acceleration)

Tips for applying traffic data covered later

i N th | S MO d u I e E Guidance Reference:
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Modeling
Terminals and Parking Lots

41



SEPA @ Defining Links for

Terminals and Parking Lots

Example projects include a bus terminal, intermodal
freight terminal, or a parking lot

User should divide such a project into separate links to
appropriately characterize variability in emission density

» Each link describes an area with a certain number of vehicle
starts per hour, or a certain number of vehicles idling each hour

» Running links also possible (see next slide)

May exclude sources that are determined to be
Insignificant to project emissions (e.g., separate service
drive, small employee parking lot)

542



SEPA © Defining Links for
Terminals and Parking Lots

Most terminal and parking lot activity will be
captured on an “off-network” link
» Only one off-network link allowed per MOVES run

However, 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

» Follow guidance for running links, as appropriate

543

Guidance
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Handling Start and Idle Emissions

MOVES can estimate start emissions for all
sources types

MOVES defines two types of idling emissions:

» “Extended Idling”
— Applies only to long-haul combination trucks

— Gives emission rates based on long-duration idling while trucks
are hoteling

— Treated in MOVES as an off-network input

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

— Not included as an off-network input ~ +----------omeee- .
' 44




SEPA @ Off-Network Data
for Terminals and Parking Lots

Emission Type Applies to... Off-Network Data Required

* Vehicle population
Starts All source types « Start fraction
» Soak time distribution

Long-haul combination
Extended Idling  trucks in hoteling operation

only

* Vehicle population
» Extended idling fraction

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

All other Idling All source types

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

545



Typical Terminal Data

What data might be available for a project?
» Fleet mix

» Hourly estimates for starts and number of vehicles
— Regular idling (e.g., bus idle) — idle dwell time
— Extended idling (long-haul combination trucks only)

» Running emissions in some cases

What additional data might be needed?

» Soak-time distribution (when vehicles are parked before
starting)

» Operational details for running links (cruise, gueue,

deceleration, acceleration) = e :
i 46



Running MOVES at the Project Scale

Determine the
number of
MOVES runs

Define project
links

select : Input project Run MOVES
parameters in . .
Run > data into Project and generate
e s Data Manager emission
Specification (PDM) £ ctors
(“RunSpec”)

47



Guidance on Number of Runs

Applicable NAAQS Build Scenario No-build Scenario
Annual PM, : NAAQS only 16 16
24-hour PM, : 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 quarters = 16 runs per scenario

“Certain cases” where only four runs may be necessary include
analyses in areas where the PM violations only occur in one quarter

The decision to model less than 16 runs should be decided upon
through the interagency consultation process

548
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Why Number of Runs Matters

Recommendations on the number of runs reflect the
need to capture emissions variability across the day and
year

Emissions based on:
» Temperature

» Vehicle Volumes

» Vehicle Speeds

» Fleet Mix

Air quality also affected by the timing of emissions across
the day and year

549



Guidance for Highway/Intersection Projects

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)(1))



Guidance for Highway/Intersection Projects

16 runs will capture emissions for:
» Four quarters (January, April, July, and October)
» Four weekday time periods:

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

— Midday (MD) - Overnight (ON)

AM and PM peak periods should be run with peak-hour
traffic activity

MD and ON periods should be run with average-hour (or
off-peak) activity

Results for each of the 4 hourscanbe ... |

extrapolated to cover entire day | 51



Traffic Volumes

1,600

1,400

1,200

1,000

800

600

400

200

Hourly Volumes: Total Vehicles and By Time Period

mmmmm Overnight AM Peak == Midday — © PM Peak Freeway

52




Determining Representative Time Periods

A suggested approach for an analysis employing the
average-hour/peak-hour traffic scenario:

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

. 53



Determining Representative Time Periods

MOVES Run Scenario | Representative Period
January January, February, March
April April, May, June
July July, August, September
October October, November, December

554



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
decided on through interagency consultation and will
depend on available data and whether using additional
data would significantly impact emissions modeling
results

i 55



Running MOVES at the Project Scale

Determine the

Define project
links =3  number of

MOVES runs

Select

T Inp.ut projeFt Run MOVES
RUN data into Project and g.en.erate

Specification Data Manager emission

(“RunSpec” (PDM) factors

56



MOVES RunSpec Panels

Description

Scale

Time Spans

Geographic Bounds
Vehicles/Equipment
Road Type

Pollutants and Processes
Manage Input Data Sets
Strategies

Output

Advanced Performance Features

57



Mini-MOVES Run

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

Project consists of a two-lane highway in
Washtenaw County, Michigan

Analysis period is July 2011
» Example scenario covers one hour (12 a.m.- 1 a.m.)

58
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Mini-MOVES Run

Two links:

» Northbound
— 1.25 miles in length
— 765 vehicles in analysis hour
— 62.5 mph average speed

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

» Southbound
— 1.25 miles in length
— 690 vehicles in analysis hour
— 61.0 mph average speed

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

60
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Opening MOVES

Double-click on “MOVES Master” Icon
GUI will open

File Edit Pre Processing Action PostProcessing Tools Settings Help

eeeeeeeeeeeeee

61
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SParesoF

Description Panel

MOVES - Z:\TRPDVITPPACONFORM\PM Quantitative Hot-Spot Guidance\Training\Class Exercise Files\MOVES Files\Simple MOVES runsimplerun.mrs... [= |[8](X]

File Edit Pre gssing  Action Post Processing Tools Settings Help
e

Description

Description:

Sirnple run with two links

1 Il [ » 62

ISM active RunSpec as a different name I




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, Ibs, or tons per link)

» “Emission Rates” will produce link specific emission
factors:

— grams/vehicle-mile

— grams/vehicle-hour

— grams/vehicle-start

i 63



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-level 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-specific grams/vehicle-mile emission factors
needed by CAL3QHCR

564
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SParesoF

Scale and Calculation Type

MOVES - Z:\TRPDMITPP\CONFORM\PM Quantitative Hot-Spot Guidance\Training\Class Exercise Files\OVES Files\Simple MOVES runsimplerun.mrs... [= |[B][X]
File Edit Pre Processing Action PostProcessing Tools Settings Help

Domain/Scale
' 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.

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

i@ Project Use ploject domain inputs.

Oie: Use this scale setting for project-level analysis for conformity,
MEPA, 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.

) Imventory
_) Emission Rates Mass and/or Energy per unit of activity.
MOVESScenariolD:

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

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

: 65
q i DE

ISM active RunSpec as a different name I
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Time Spans Panel

MOVES - Z:\TRPDMTPP\CONFORMIPM Quantitative Hot-Spot Guidance\Training)Class Exercise Files\MOVES Files\Simple MOVES runlsimplerun.mrs... [= |[B][X]

File Edit PreProcessing Action PostProcessing Tools Settings Help

Time
Aggregation
Level is set to

: Time Aggregation Level
ke H O u r” by PSSR (O Year O Month ) Day @ Hour
d efau It Years Months
Select Year: 2011 | v | | aw [ January July
Years: [ |February [ | August
O n Iy O n e 2011 [ march [] September
[ April []October
calendar yearr, My [INovember
[ June [ I December
rhnoour:'tz’ag aby e’ an d | Selectal || Clearan |
Days Hours

I
Se eCted [ ] weekend Start Hour: =

Weekdays End Hour: 00:00 - 00:59 | v |

Select Al || Clear Al | | Select All || Clear All |

q Il OE
ISM active RunSpec as a different name I

Guidance Reference:

Section 4.4.3



Geographic Bounds Panel

Once you have selected the Project scale, you may only
choose a single county from the list (or custom domain)

Choosing a single county selects the available default
data stored for that county

“Custom Domain” can be selected to represent a project
spanning multiple counties: no defaults are available

You must create/select an input database to store the
project data (after filling out RunSpec)

. 67



“EPA @ Guidance on Selecting County
or Custom Domain

Users should select the specific county where the project
IS located

If a project spans multiple counties, users have three
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 which is in
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 | Guidance Reference: |
! | 68



= a a g 0 N0 da g a 0 a g g g () = nle () nle L]
File Edit Pre Processing Action PostProcessing Tools Settings Help
i| Region: States: Counties: Selections:
oo Bound {Z) Nation MICHIGAN | IMICHIGAN - Shiawassee County |~ [MICHIGAN - Washtenaw County
- / D State MINNESOTA MICHIGAN - St. Clair County
T MISSISSIPPL MICHIGAN - St. Joseph County
% County MISSOURI || [MICHIGAN - Tuscola County
) Zone & Link MONTANA | = | [MICHIGAN - Van Buren County
NEBRASKA MICHIGAN - Washtenaw County
i_) Custom Domain |ypvADA MICHIGAN - Wayne County =]
NEW HAMPSHIRE | MICHIGAN - Wexford County hd
MEA IERSEY il |" | I | [ #]

[sowcnn |||
+ Domain Input Database

The Project domain scale requires a database of detailed data.

Server: | |

Database: | |v| ‘ Enter/Edit Data ‘ | Refresh

Geographic Bounds Requirements
Please select a domain database.

q Il DE 69
Save active RunSpec as a different name I
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Guidance on Selecting Vehicle Types

For most analyses, select all vehicle and fuel types:
» Diesel

» Compressed Natural Gas (CNG)

» Gasoline

Note that some projects may only have one or more
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

570
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On Road Vehicle and Equipment Panel

Users should
select all on-road
vehicles present
on project

Invalid
combinations:

» Diesel
motorcycle

» Gasoline long-
haul
combination
truck

» Gasoline
intercity bus

MOYES - ID 1603667186631400452

File Edit Pre Processing Action PostProcessing

Tools Settings Help

[(=]E3

|Fuels:

Source Use Types:

Selections:

Compressed Natural Gas (CNG)
| Diesel Fuel

:| Etectricity

;|| Gasoline

Placeholder Fuel Type

On Road Vehiclelf

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

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

Select All

Select All

‘ |ndd FuelType Cnmhinations| ‘

ICreate new RunSpec

Guidance Reference:

I
, 71
Section 4.4.5 '



Road Types in MOVES

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

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

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

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

Off-Network — Any location where the predominant activity is vehicle
starts and extended-idling, i.e., parking lots, truck stops,

rest areas, freight or bus terminals (road type ID = 1)

L T2



HPMS Road Type Mapping

HPMS ROAD TYPE

MOVES ROAD TYPE

HPMS ROAD TYPE CODE HPMS AREA TYPE DESCRIBTION MOWVES ROAD TYPE ID DESCRIETION
11 Rural Interstate 2 Rural restricted access
13 Rural Other Principal Arterial 3 Ruralunrestricted access
15 Rural Minor Arterial 3 Ruralunrestricted access
17 Rural Major Collector 3 Ruralunrestricted access
19 Rural Minor Collector 3 Ruralunrestricted access
21 Rural Local 3 Rural unrestricted access
23 Urban Interstate 4 Urban restricted access
Other F d
25 Urban Er FTeeways an 4 Urban restricted access
Expressways
Urban unrestricted
27 Urban Other Principal Arterial 5
access
Urh tricted
29 Urban Minor Arterial 5 roan Unrestricte
access
Urban unrestricted
31 Urban Collector 5
aCCess
Urh tricted
33 Urban Local 5 roan Unrestricte
access
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Guidance on Selecting Road Types

Select all road types present in project
» Do not select road types that do not exist in project
» Road type can be determined by HPMS classification

Off-network road type should only be selected if an Off-
Network link exists (starts and extended idle)
» Used for parking lots, intermodal facilities, bus terminals, etc.

Some pollutant-process selections automatically select

certain road types

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

» WIll discuss next

574
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SParesoF

Road Type Panel

£ (] RPD PP (R 2 (Qua 3 g 0 N0 da 3 O a () ¥ () D L]
File Edit Pre Processing Action Post Processing Tools Settings Help
: Available Road Types: Selected Road Types:
— Off-Network Urhan Restricted Access

Rural Restricted Access
Rural Unrestricted Access
Urban Restricted Access
sad Tune : Urban Unrestricted Access

+
+ Select All
‘ I ]
Save active RunSpec as a different name I




SEPA @
Guidance on Selecting Pollutants

Primary Exhaust PM — Total (PM,, or PM, <)
» Organic Carbon (OC)

» Elemental Carbon (EC)

» Sulfate Particulate

Brake Wear Particulate (running links only)

Tire Wear Particulate (running links only)



SEPA @
Guidance on Selecting Processes

For highway and intersection links:
» Running Exhaust

» Crankcase Running Exhaust

» Brake Wear

» Tire Wear

For off-network links:

» Start Exhaust

» Extended ldle Exhaust

» Crankcase Start Exhaust

» Crankcase Extended Idle Exhaust  roomo-------- :
v 77
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SParesoF

Pollutants and Processes Panel

MOVYES - C:\Documents and)Settings\cdresser\Desktoplsimple MOYES runlsimplerun.mrs - ID 15594487 6651440075 =13
File Edit PreProcessing Action PostProcessing Tools Settings Help

Funning Exhaust| Start Exhaust| Brakewear| Tirewear | Evap Fermeation | Evap Fuel Yapor Venting | Evap F
Total Gaseous Hydrocarbons [] L] [] [] -
MHon-Methane Hydrocarbons
MHon-Methane Organic Gases
Total Organic Gases

Yalatile Qrganic Compounds
Carbon Monoxide (0%

Oxides of Nitrogen (MO
Ammonia (MH3)

Mitrogen Cxide (MO

Mitragen Dioxide (NOZ)

Sulfur Dioxide {302

Primmary Exhaust PM10 - Tatal
Pritmary PM10 - Oraganic Carbon
Prirmary PM10 - Elemental Carbon
Prirmary PM10 - Sulfate Particulate
Prirmary PM10 - Brakewear Particulate
Primary P10 - Tirewear Particulate
Pollutants And Proces Primary Exhaust PM2.5 - Total
Frirmary P2 5 - Organic Carban
Frimary P2 5 - Elermental Carhon
Frimary P2 .5 - Sulfate Particulate
Frirmary P2 5 - Brakewear Particulate
Frimary P2 5 - Tirewear Particulate
Total Energy Consumption

Fetroleum Energy Consumption

Fossil Fuel Energy Consumption

Erake Specific Fuel Consumption (ESFC)
Methane (CH4)

Mitrous Cxide (W2 00 |
Atmospheric CO2 |

EEIEECEE N E N e

[CIEEIEE®

1 Il [»

ISM active RunSpec as a different name I
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SParesoF

Pollutants and Processes Panel

Eq MO Do ents and Setting

File Edit Pre Processing Action PostProcessing Tools Settings Help

porWenting

Evap Fuel Leaks

Crankcase Running Exhaust

Crankcase Start Exhaust

Crankcase Extended

Total Gaseous Hydrocarbons

Mon-tethane Hydrocarbons

Maon-hethane Organic Gases

Total Organic Gases

Yolatile Organic Cormpounds

Carbon Monoxide (C0)

Crides of Mitrogen (MO

Ammonia (NH3)

Mitrogen Oxide (MO

Mitrogen Dioxide (MO

Sulfur Dioxide (302

Primary Exhaust W10 - Total

Primary FM10 - Qrganic Carbaon

FPrimary P10 - Elemental Carbon

Frimary FM10 - Sulfate Pardiculate

EEEEC O O e e

Frimary FM10 - Brakewear Pariculate

Frimary PM10 - Tirewear Fadiculate

Frimary Exhaust PM2 .48 - Total

Frimary FM2.5 - Organic Carbon

Frimary FM2.5 - Elemental Carhon

FPrimary PM2.4 - Sulfate Fariculate

Primary FM2.5 - Brakewear Particulate

Primary PM2.4 - Tirewear Particulate

Total Energy Consumption

Petroleum Energy Consumption

Fossil Fuel Energy Consumption

Erake Specific Fuel Consumption (BSFC)

Methane (CH4)

Mitrous Oxide (M20)

Atmospheric CO2

[4]

[ Il DE

Save active RunSpec as a different name
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Guidance on Manage Input Data Sets Panel

Most PM hot-spot analyses will not use this panel

Instead, the PDM will be used to input project-
specific data



SEPA @

Manage Input Data Sets Panel

MOVES - ID 4574 748199528094994
File Edit Pre Processing Action PostProcessing Tools Settings Help

Server;

| | Selections:
Database: | | - |
Description: | |
: | Add | Refresh |
| Create Database... |
Manage Input Data Sets b
3 ‘ Move Up ‘ | Mowve Down

Note: Only need to click on panel in left column to get green check

ICreate new RunSpec I
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Strategies Panels

MOVES - C:\Documents and Settingsicdresseri\Desktopisimple MOVES run\simplerun.mrs - ID 155944876651440075 (=13
File Edit Pre Processing Action PostProcessing Tools Settings Help

Description...

On-Roai Retrofit

Save active RunSpec as a different name

Note: Do not use “Rate of Progress” strategy — not relevant for project level 87



On-Road Retrofit Panel

The On-Road Retrofit panel allows users to define emission
reductions/increases that are provided by retrofit programs
» In MOVES, retrofits are only applied to heavy-duty diesel vehicles

» EPA’s Retrofit 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 |
. 83



General Output Panel

MOVES - Z:\TRPDTPP\CONFORM\PM Quantitative Hot-Spot Guidance\Training\Class Exercise FilesWOVES Files\Simple MOVES rum\simplerun.mrs... [ |[0[[%]
File Edit Pre Processing Action PostProcessing Tools Settings Help

Output Database

Server: Database: ‘simplerun_uut | - | | Refresh

| Create Database... |

[| Source Hours Parked
| Population
[ | starts
General Output >
‘ I Ok 84

ISM active RunSpec as a different name I



Database Naming Recommendations

Name all the files you use for a specific run using
the same name, but with different extensions

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

» ldentifies each part of the run file
» Helps organize information

85
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General Output Panel

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 Ildling” may also be
helpful

| 86



General Output Panel

Distance Units:

[|Source Hours Idling
[ | Source Hours Operating
[ | Source Hours Parked

[ | starts

£ MO RPDAITPPYCONFORMYPM Qua ative Ho po fdance d o\l 13 (] ple MO L]
File Edit PreProcessing Action PostProcessing Tools Settings Help

Output Database

Server: Database: |simplerun_uut ‘ - ‘ | Refresh

| Create Database... |

Units Activity

Mass Units: = Distance Traveled

Energy Units: = [ | Source Hours

q Il DE

87

Save active RunSpec as a different name I




o oV -
“EFA @ Guidance on

Output Emission Detall 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 detalil

» Differentiation by Emission Process and Source Type is likely
most useful

However, output by Source Type, Model Year, or Fuel
Type should not be selected if “Rates” was selected
In the Scale panel

\ 88
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SEPA @

SParesoF

Output Emission Detail Panel

&) () RPD PP () (R 2 Qua a g 0 N0 i A D A () D () D
File Edit Pre Processing Action PostProcessing Tools Settings Help
Always On Road/Off Road
3 Time I:D On Road/Off Road
Location I:D On Road
- Pollutant (| Road Type
for All Vehicle/Equipment Categories el L= 1
[]scc
[ ] Model Year
Off Road
[ ] Fuel Type
[]sector
Jscc
: C]HP Class
: [] Estimate Uncertainty
+ :
— Number of iterations:
§§ [] Keep pseudo-randomly sampled input
[[] Keep output from each iteration
uty : >
‘ I Ok

Sawve active RunSpec as a different name




SEPA @ Guidance on Advanced
Performance Features Panel

Not relevant for MOVES project-level analyses for
most cases

» See Appendix F of PM Hot-spot Guidance for transit
project example where used

1 90



SEPA @

SParesoF

Advanced Performance Features Panel

Advanced Performance Features

Save active RunSpec as a different name

MOVES - C:\Documents and Settings\cdresser\Desktopisimple MOVES runisimplerun.mrs - I 155944876651440075
File Edit PreProcessing Action PostProcessing Tools Settings Help

EEX

Masterloopable Components

Component

Total Activity Generator (TAG)

Daon't Execute | Save Data

Cperating Mode Distribution Generator {running OMDG)

Start Operating Made Distribution Generatar

Evaporative Operating Mode Distribution Generataor

Tirewvear Operating Maode Distribution Generatar

Source Bin Distribution Generator (SEDG)

meteorology Generator

Tank Termperature Generator

Tank Fuel Generator

Fuel Effects Generator

Lookup Operating Mode Distribution Generator

Emission Calculators

On-Foad Retrofit

Froject-Domain Total Activity Generator

Froject-Domain Operating Mode Distribution Generator (running exhaust)

Fate Of Progress Strategy

Destination User Dataset

[] Copy Saved Generator Data

_—
Database: | | | | Create Database |

Aggregation and Data Handling

[] o Mot Perform Final Aggregation

[ Clear MOVESOutput after rate calculations

[ Clear MOVESActivityOutput after rate calculations

Custom Input Database
Server: Refresh
Database: | |v || Create Database |

91



Running MOVES at the Project Scale

Determine the

Sl Pl —3  number of
s MOVES runs

select : Input project Run MOVES
parameters in . .
Run data into Project and generate
e s Data Manager emission
Specification (PDM) £ ctors
(“RunSpec”)

92



Geographic Bounds

Region:

i) Nation

) State

i@ County

() Zone & Link

i) Custom Domain

Counties: Selections:

NEBRASKA
NEVADA
NEW HAMPSHIRE

1]

MICHIGAN - Washtenaw County

Domain Input Database

| Select All H Add

The Project domain scale requires a database of detailed

Server: |

Database: |

‘7|| Enter/Edit Data H}Refresh |

Geographic Bounds Requirements

N~ “~

Please select a domain database.

QR

ICreate new RunSpec




SEPA @
Accessing the Project Data Manager

MOYES Project Data Managen
& Fuel @ Meteorology Data rT@ I'M Programs |/ (2 Generic r Tools |

i@ operating Mode Distribution i (@ Age Distribution i (@ Fueltype and Technologies
RunSpec Summary | Database @ Links @ Link Source Types | (@ Link Drive Schedules | () Off-Network

Select or create a database to hold the imported data.

Server: |||:u:alh|:|st | Refresh
Database: - Create Database
Log: Clear All Imported Data

Database

94
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Creating an Input Database

MOVYES Project Data Manager

2 Fuel [T@ Meteorology Data rTﬁ /M Programs rTﬁ Generic r Tools |
) operating Mode Distribution r [ Age Distribution & Fueltype and Technologies

RunSpec Summary | Database & Links & Link Source Types & Link Drive Schedules & Off-Network
Select or create a database to hold the imported data.

Server: ‘Incalhnst |

Database: ‘simplerun_in

Log:

Message

® Database successfully created.

Database
Done 95
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Project-Level Inputs

Links

Meteorology Data

Age Distribution

~uel

nspection/Maintenance (I/M)
_ink Source Types

~ueltype and Technologies
_ink Drive Schedules
Operating Mode Distribution
Off-Network

96



<EPA

% F

Links Table Input

Should reflect link information from traffic data

»

No defaults available

MOVES requires following data for each link:

»

»

»

»

»

»

»

LinkID (LinkIDs are used for defining MOVES links as well as
basis for defining sources in air quality model)

ZonelD (usually the countyID + 0O, unless multiple zones are
being modeled in a custom domain)

Road Type (e.g., 5 for “off-network” road type)

Length (Miles)

Traffic Volume (VPH)

Average Speed (mph)

Grade (%o grade) |
97
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SEPA @

s oF

S

Creating the “Links” Template

MOVES Project Data Manager

@ Fuel [T@ Meteorology Data | (& IM Programs | (@ Generic | Tools |
(& Operating Mode Distribution r ([ Age Distribution r i@ Fueltype and Technologies
RunSpec Summary | Database & Links @ Link Source Types | (& Link Drive Schedules | (&) Off-Network

Description of Imported Data:

Create link Template

Save in: |E}Simple MOVES run V| & _?' 2 [
m simplerun, mrs
Browse...

by Recent n
Documents Da‘l(| Create Template... ‘ >

— \/'
Dezktop

‘ Impaort |

Messal

ty Documents

@

ky Computer

_ g
File name: |Iinks.>cld q\[ Save J >
—

My Metwork, | Save as type: |.-i‘-.II Files [%) V| [ Cancel ] ra

L

|

Links
Done 98
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Completing the Links Template

5] links.xls [Compatibility Mode] - =X
A B C D E F G H [ J
1 |IinkID _|n::|:|unt'_.,rID zonelD  roadTypelD linkLength linkYolume linkAvgSpeed linkDescription link&AvgGrade
2 26161 261610 4
3
4
5
B
7
M4 > ¥ | link County . RoadType Zone ¥l [ i
i3 links.xls [Compatibility Mode] - = X
A B C D E F G H I J K L

linkID countylD zonelD  roadTypelD linkLength linkVolume linkAvgSpeed linkDescription  linkAvgGrade
1 26161 261610 4 1.25 765 62.5 MNB Highway 0
2 26161 261610 4 1.25 630 61 5B Highway 0

1
2
3
2 I
5
B
i

M 4 » M| link . County . RoadType . Zone .~ ¥l [ il

99
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Importing the Completed Links Table

MOVES Project Data Manager

& Fuel [T@ Meteorology Data | & IMPrograms | (@ Generic | Tools |
[ operating Mode Distribution r @ Age Distribution r 2 Fueltype and Technologies
RunSpec Summary |/ Database B Links & Link Source Types r (2 Link Drive Schedules |/ ) Off-Network

Description of Imported Data:

Open link Data

1
|
= =
2 < Browse... J
Iy Recent

Docurents Data | Create Template... |

Lok in:

&/

@

Desktop

| Import |

Messa|

My Documents

@

ty Computer 3
File name: |Iink3.H|s uﬂ pen J

MyMetwork  Files of type: | AllFiles [*.) v [ Cancel ]F’

&

|

Links
Done 100




SEPA @
Importing the Completed Links Table

MOVYES Project Data Manager
@ Fuel [T@ Meteorology Data r (& 1M Programs r @ Generic rTqus |

(@ operating Mode Distribution |/ E Age Distribution r @ Fueltype and Technologies
RunSpec Summary r Database B Links @ Link Source Types r IZ Link Drive Schedules |/ 2 Off-Network

Description of Imported Data:

ink Data Source:

ile: (please select afile) ‘ Browse... |

4 Clear Imported Data | Create Template... ‘

| Import |
Message
‘ Export Most Recent Execution Data Export Imported Data
Links
Done

101
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SPamEs

Importing the Completed Links Table

MOVYES Project Data Manager
i@ Fuel [TE Meteorology Data | () IM Programs | () Generic | Tools |

] Operating Mode Distribution r & Age Distribution r [/] Fueltype and Technologies
RunSpec Summary | Database | (3 Links @ Link Source Types | (@ Link Drive Schedules | (2 Off-Network
Description of Imported Data:

ink Data Source:

ile: links.xls | Browse... ‘
XLS, link Clear Imported Data | Create Template... ‘
A 6

T~

Import ?

Messages:

Link imported.
Import complete.

| Export Most Recent Execution Data Export Imported Data

Links
I 102

Done




SEPA @ Developing Inputs:
Meteorology (ZoneMonthHour)

E3 Microsoft Excel - meteorology default.xls

: File Edit \Miew Insert  Formak  Tools Data  Window  Help

A, B C [ E F
mnnthID!aneID hourlDr temperature relHumidity
{1 1e0ss0 1 STRC a1.7

2
M4 4 » M ZoneMonthHour / HourOfaryDay 4 MonthOfanyvear 4¢3 |

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

ZonelD is simply the countylD + zero
Temperatures are in degrees Fahrenheit

Relative humidity (% humidity) must be between 0 and 100 105
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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



Guidance on Meteorology

Use a minimum of four hours per quarter (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 quarter, 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



SEPA @

Completing the Meteorology Template

5 metxls [Compatibility Mode] - = X
A B c D E F

1 |monthlD  zonelD  hourlD temperature relHumidity

2 7 261610 1

3

4

h

4 4 » | zoneMonthHour  HourOfAnyDay MR m

Create template, complete, then import
met.xls file through MOVES PDM

-

2] metxls [Compatibility Mode]

A B C
monthlD  zonelD hourlD
7T 261610

1
2
3
4
g
7

4 4 ¢ M

zoneMonthHour

1

HourOfAnyDay

D E
temperature relHumidity
78 65

ML 106




wEPA @ Developing Inputs:

Age Distribution (SourceTypeAgeDistribution)

Sl ffamEaeds 2T Age Distribution is entered according
; suurceTg;ayearlE;UH agelD . a?eFractin.n "l to MOVES SOUI’Ce typeS (Veh|C|e
om w2 types) and calendar year

5 21 2011 3

‘ 22011 : » AgeFraction must sum to 1 within
; a2 8 these fields

10 21 2011 8 A

11 21 2011 g =

12 21 2011 10

o5 Age Distribution covers new (0) to
T R N 1 - 30+ year old vehicles

17 21 2011 15

18 21 2011 16

19 21 2011 17

20 21 2011 18

2l x| oo 19 ] MOVES does not vary age

z o oA distribution by month

25 21 2011 23

26 21 2011 24

27 21 2011 25

28 21 2011 26

T L - See decoder tab or handout for

3 21 2011 29 source type |D

32 Al 2011 30

e it " » 21 = passenger cars

35 62 2011 2 . .

% e w3 i » 62 = combination long-haul truck 107
4 4 b k| sourceTypeAgeDistribution .~ AL w | B




Guidance on Age Distribution

There are 3 options for using age distribution data:

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

»  Often avalilable 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



SEPA @

Guidance on Age Distribution

Option 2: If the
that operates on
project-specific f

oroject is designed to serve a fleet
y locally, the user should provide

eet age distribution data

» Example: a drayage yard or bus terminal

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



SEPA @
Guidance on Age Distribution

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 MOBILEG.2 defaults
In its SIP or regional conformity analysis for the
remaining vehicle classes

» MOVES default distributions available on the EPA’s
website: www.epa.gov/otag/models/moves/tools.htm



http://www.epa.gov/otaq/models/moves/tools.htm instead of MOBILE6.2
http://www.epa.gov/otaq/models/moves/tools.htm instead of MOBILE6.2

<EPA @

SPamEs

Completing the Age Distribution Template

i3 agedistxls [Compatibility Mode]
A B C D

1 sourceTyp yearlD agelD ageFraction
2 21 201 []I _|
3 21 201 1

4 21 201 2

5 21 201 3

B 2 201 4

I 2 201 4

8 2 201 6

9 2 201 7

10 21 201 3

11 21 201 9

12 21 201 10

13 21 201 11

14 21 201 12

15 21 20Mm 13

16 21 20Mm 14

17 21 201 145

18 21 201 16

19 21 201 17
20 21 201 18

21 21 201 19

22 2 201 20

23 2 201 21

24 2 201 22

25 2 201 23

26 2 201 24
27 21 201 25

28 21 201 26

29 21 201 27

30 21 201 28

K 21 201 29

32 21 20Mm 30

33 62 201 0

34 62 201 1

35 62 201 2

36 62 201 3

4 4 » M| sourceTypeAgeDistribution

—>

Create
template,
complete,
then import
agedist.xls
file through
MOVES PDM

@

i3 agedistxls [Compatibility Mode]

1
2
3
4
5
G
T
8
g9
10
11

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
3
32
33
34
35
36

M4 rH s_t;urceTv_p_éﬂ;ge[}istribu'tion

A B
sourceTyp yearlD
21 201
2 201
2 201
2 201
2 201
by 201
by 2m
by 2Mm
by 2Mm
2 20Mm
2 20Mm
21 20Mm
21 20Mm
21 20Mm
21 201
21 201
21 201
21 201
2 201
2 201
2 201
2 201
2 201
by 201
by 2Mm
by 2Mm
by 2Mm
2 20Mm
2 20Mm
21 20Mm
21 20Mm
62 201
62 201
62 201
62 201

[Tl RN 3 R o R S PSR LN A |

[ T T R R N R N T N R % T N A R W R R U g oY
LD 00 =] O M e LD R S D 00 =] O e L R =

30

D
ageFraction
0.5
0.5




SEPA @ Developing Inputs:
Fuel Supply (FuelSupply)

Microsoft Excel - fuel supply_default.xls
E‘_I)l File Edit ‘jew Insert Format Tools Data  Window Help - & X

A, B i ] E F (5
I:Duntﬁ,fID_fueI‘r'earID maonthG fuelF ormi marketShare marketShareCW

18039 2010 F 20011 1 0.5

18039 2010 7 3160 1 0.5

M 4 » W] FuelSupply / County / FuelFormulation £ Fuelsupply [€ 3 ]

Fuel Supply is entered according to county, year, month,
fuel type

» MarketShare should sum to 1 within these fields for each fuel type

If defaults are exported, they will contain only gasoline and
diesel formulations

» If CNG is selected in RunSpec, add an entry for CNG
(fuelFormulationID = 30) 112
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“EPA @ Developing Inputs: Fuel

Formulation (FuelFormulation)

Microsoft Excel - fuel form_default.xls

Eﬂ File Edit Wiew Insert Formak  Tools Data  Window  Help Type aquestionforhelp = o B X
A |l B [c|[D] E | F [ H[ I [J] K J[LIM|N[O[P [a
1 |fuelFormifuelSubt BYP sulfurl ETOHY WMTBEY ETBEY TAMEY aromaticC olefinC benzeneC e200 2300 BioD Cet: PAHL
2667 3160 12 730 10 a a 0 194429 7262 063333 508 53.9 g 0 0
2BE8 3161 120 14 30 10 I I 0 215156 11.12 0693 &3.8 902 g 0 0
2BE5 3162 120 11 | 10 a a 0 214509 1112 0737 667 8.5 a o 0
2670 3163 12082 30 10 a a 0 214024 1112 077 552 872 g 0 0
2671 3164 12 11 a0 10 I I 0 214509 1112 0737 &b.7 885 g 0 0
4 4 » ]\ FuelFormulation § FuelSubtype / | < »

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

Properties can be changed for existing formulations
» Gasoline fuelformulationID’s are 500-9419
» Diesel: 20011-20491

» CNG: 30
113



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))

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

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



SEPA @

Exporting Default Fuels

MOVES Project Data Manager

@ Fuel [T@ Meteorology Data |/ (& 1M Programs r 2 Generic r Tools |
@ operating Mode Distribution r @ Age Distribution |/ (& Fuelype and Technologies \
RunSpec Summary | Database | (@ Links @ Link Source Types | (@ Link Drive Schedules | (3 Off-Network

Save in: |@ simple MOVES un ‘V| Q2 EF B

B agedist s

I B links. xls
FuelSupply Data Sof 4 Rocent | [E]met.xs
Documents |£] simplerun.mrs

|
After exporting
default fuels
(fuels.xls), browse
| and import default
mowse.. |l fuel supply and fuel
|
|

File: (please selecty Browse... ‘

feate Template... ‘

FuelFormulation ['):]

File: (please sele

. [}
\\/ A (ol
a

by DI [reate Template... ‘ fo rmu I ation

Qj Import | through MOVES
Messages: MylE::mputer P D M

Q File: narme: | » | I_ Save J

MyMetwork  Saveastype: | AllFiles () v/ [ cancel |
I
‘T Export Default Data ) Export Imported Data |
Fuel
Done
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SEPA @
Guidance on I/M Programs

MOVES does not provide a PM emission benefit
from any I/M program

If the user includes an I/M program in the run
specification, the selection will have no impact
on PM emissions
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Link Source Type Input

5 linksourcexls [Compatibility Mode] - B X
A B C O E

1 |linklD sourceTypelD sourceTypeHourFraction

2 21

3 b2

4

5

b

=

4 4 » M| JinkSourceTypeHour . Sourcel/ [N m

LinkID

» Must include all LinkIDs defined in Links Input
SourceTypelD

» Must include all source types selected in On Road Vehicle/Equipment panel
SourceTypeHourFraction

» Specify vehicle mix (fraction of Vehicle Hours Traveled (VHT)) on each link

» Fractions should sum to “1” for each linkID | Guidance Reference: !



Link Source Type Input

Enter the fraction of the link traffic volume that is
represented by each vehicle type (source type)

» No defaults available

This Is not necessary for off-network links



SEPA @
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



<EPA

Cc&;ﬂmpleting the Link Source Template

B3] linksourcexls [Compatibility Mode]

A B -
linklD _|5|:|ur|:eT3.rpeID sourcelypeHourFra
21
62

1
2
3
4
b
6
=
L

4 4 » M| JinkSourceTypeHour - Sourcelse Typ

ction

i | j 11

¥
¢ Create template, complete, then import

linksource.xls file through MOVES PDM

B3 linksource.xls [Compatibility Mode] - B X
A B C D E F G H

1 linklD sourceTypelD sourceTypeHourFragtion

2 " 21 0.9 Sums to one for each link

3 1 62 0.05

4 2 21 0.95

5 2 62 0.05

B

7

4 b linkSourceTypeHour . SourcellseType ¥ [ | m
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Fueltype and Technologies Input

Optional input used to change fuel/technology mix among vehicles
and model years

» Defaults should be used in most cases, when more detailed fuel mix
data are not available

» Most often used to change diesel fractions

Common example: When modeling a captive fleet of entirely diesel
transit buses, the Fueltype and Technologies input would be used to
specify that the fleet is 100% diesel

» Why? Based on national data, MOVES assumes that transit buses use a
mix of gasoline, diesel, and CNG — even if only the diesel fuel type was
specified in the On Road Vehicle and Equipment Type Panel

» Some vehicles will not be captured if fractions are not changed to reflect
100% diesel
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Importing Project Activity Data

For this example, we will complete two simple
MOVES runs:
» The first using the average speed activity approach

» A second using a link-drive schedule (vehicle
trajectory) activity approach
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Options for Defining Activity:
Option 1 — Average Speed
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SEPA @  Defining the Average Speed
Function Through the Links Table

If 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

» As defined 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
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Allowable Average Speed Ranges

Allowable Average Speed Input Range for Project Level Input
By Source Tvpe
Minimum Speed Maximum Speed
sourcetypeid sourcefypename {(mph) {(mph)
11 Motorcvcele 2.5 738
21 Passenger Car 2.5 738
il Passenger Truck 2.5 738
32 Light Commercial Truck 2.5 738
41 Intercity Bus 46 728
42 Transit Bus 15.0 72.8
43 School Bus 15.0 728
51 Refuse Truck 22 71.7
52 Single Unit Short-haul Truck 4. 728
53 Single Unit Long-haul Truck 4.6 728
54 Motor Home 4.6 728
61 Combination Short-haul Truck 58 71.7
62 Combination Long-haul Truck 5.8 71.7

Table 2.3.3.4.12 Allowable Average Speed

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.
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Completed Input Database

B MOVES Project Data Manager
& Fuel [@ Meteorology Data | &) IM Programs | (& Generic | Tools |

@ operating Mode Distribution 2 Age Distribution r 2 Fueltype and Technologies
RunSpec Summary r Database r @ Links |’ 2 Link Source Types r @ Link Drive Schedules r 2 Off-Network
Description of Imported Data:
inkSourceTypeHour Data Source:
ile: linksource.xls | Browse... |
XLS, linkSourceTypeHour Clear Imported Data | Create Template... |

| Import ‘
Messages:
LinkSourceTypeHour imported.
Import complete.
Export Most Recent Execution Data | | Export Imported Data |
Link Sourc

e Types_

Green checks for all
tabs (except
OpMode
Distribution)

Note — This run will
not use any inputs
into the Off-
Network, Operating
Mode Distribution,
|/M Programs, Link
Drive Schedule or
Generic database
tables
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Running MOVES at the Project Scale

Determine the

Sl Pl —3  number of
s MOVES runs

select : Input project Run MOVES
parameters in . .
Run > data into Project and generate
e s Data Manager emission
Specification (PDM) £ ctors
(“RunSpec”)
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Save RunSpec and Execute the MOVES run

MOVES - Z:\TRPD\ITPPACONFORM\PM Quantitative Hoi-Spot Guidance\Training\Class Exercise Files\MOVES Files\Simple MOVES runisimplerun.mrs... [= |[B][X]
File Edit Pre Professing | Action | Post Prodessing Tools Settings Help

Pause
Resume
% MOVES Run Error Log...
o) RegomT
1 O wati
Geographic Bounds [ = on MICHIGAN
i state MINNESOTA

MISSISSIPPI
® County MISSOURI

i Zone & Link MONTANA
NEBRASKA

_J Custom Domain |NEyADA
NEW HAMPSHIRE |
NEA IFRSEY i

States: Counties: Selections:
MICHIGAN - Washtenaw County

T T T

| Select Al || Add

The Project domain scale requires a database of detailed data.

Server: localhost

Database: |simplerun_in ‘vH Enter/Edit Data H Refresh

Domain Input Database

Geographic Bounds Requirements

q Il OE

|E:ecute active RunSpec I

Note: It may be necessary to refresh the screen to get a green check for the Geographic Bounds 128
Panel. To do this, simply click on another panel (e.g., Time Spans), and then click back to the
Geographic Bounds Panel.



SEPA @

o

SPamEs

Viewing MOVES Output in MySQL

; MySQOL Query Browser - Connection: @localhost: 3306

File Edit Wiew Query Scripk

O«
(@ Resutset 1|

Tools  window  Help

Tranzaction I@

I,« | Explain l.q';l Cormpare

CLL28888%8 &2

Schemata

=

R

. 1 SELECT * FROH

“simplerun_out’ . " movesoutput”;

zanelD  linkID pallutantD

261610 2 102
261610 1 102
261610 1 102
261610 1 102
261610 1 102
21610 2 101
21610 2 101
21610 2 101
21610 2 101
21610 1 101
261610 1 101
261610 1 101
261610 1 101
261610 2 100
261610 2 100
261610 2 100
21610 2 100
21610 1 100
21610 1 100
21610 1 100

4

processll sourceTwpelD

1
15
15

1

1
15
15

1

1
15
15

1

1
15
15

1

1
15
15

1

21
B2
21
B2
21
£2
21
£2
21
£2
21
B2
21
B2
21
£2
21
£2
21
£2

HLLL

HLILL

HLLL

HLILL

LLL

HLLL

HLLL

HLLL

HLLL

HLUILL

HLLL

HLILL

HLLL

HLILL

HLLL

LILL

HLLL

HLLL

HLLL

HLLL

fuelTypelD

H HE EEEEEEEEEE EEEE H A B
FE-E-E-E-E-E-E-E-E-E-E-E-E-E-E-E-E-E- -

modelv'earl D

roadTepelll  SCC

=5 B B B H E HEEBEEBEHBEHBEHBEE H H H H
=5 B BB H B EEEEEEBE B 5 B BB

HULL

HULL

HULL

HULL

HULL

HULL

HUILL

HULL

HULL

HULL

E 8 B B H E B B B B
E = B B H B EBEBEE

emizsionuant
0.26802 A
0.00545219 EIET
0.00242059 EXED
0.685274 [
0.302574 MEED
0.0517501 EXED
0.00953439 EIED
£.47252 MNED
1.2293 GO
0.0531302 EXED
0.0111023 EEE
7.27377 N
1.38775 R
0.0597725 EIED
0.0121964 EIET
7.48363 MED
152659 HEED
0.0671914 EEEI—
0.013765 GRED
§.41252 GOED

B

L4

b
[
4

- signalizedinterzectionlinkdrivesch ~
= simplerun_in

| simplerun_out

2 : activittype

| bundletracking

4 : rotEsackivitpoutput

k|| moveseror

moveseventliog

movesoutput

b movestablesused

b movesworkersused
b | | rateperdistance

b rateperprofile
k|| ratepervehicle

= simulation_in

|£

=1 simolation ane ok

| ™

£2 rowws Fetched in 0,0046s (0.00065)

| M Last | P search

Syntax

rooorooo

Data Definition Statements

Daka Manipulation Skatements
TS0l Lkiliey Skakements

MySCOL Transactional and Locking ...
Database Administration Skatements
Replication Statements

SCL Syntax For Prepared Stakements

1 1
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SEPA @  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-level analyses.
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Run Post-Processing Script on Output

MOVES - ID 9153873559269192018 M=
File Edit Pre Processing Action Post Processing Tools Settings Help

Select Script

Select output processing script

CO_CAL3QHC_EmissionFactors.sql
CO_Grams_Per_Hour.sql
CO_Grams_Per_Veh_Mile.sql
DecodeMOVESOwutput.sql
ssionRates.sql

pm25_Grams_Per_Hour.sql

131

IRun MySQL Script on MOVES Output Database “
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SEPA @

SPamEs

New Summary Emission Factors Table

;’ MyS0OL Query Browser - Connection: @localhost: 3306
File  Edit

SR
| Resultzet 1

View  Query  Scripk

Tools

Wiindow  Help

Transaction @

W Explain l,“';l Campare

@ SELECT) FROH WHERE GROUF|  [HAVIHG] QRDER SET

GREATE!

Schemata

schemata to see new
table

miovesRunld

[ 3 1
1

pearld
2011
2011

monthld
7
7

hourld
1
1

linkld  pollutant
1 Total P10
2 Total P10

gramzPerHour
91084408434,
8.5155121936. .

| — 2
U 1 SELECT # FROH ~simplerun_ouil . pml0_grams_per_hour”; » | san_diego_in -
k ) b [ zcript_out 1
B [ script_test_out
Note: You may need to | ||* s
¥ - signalizedintersectionlink drivesch
sy ” . .
hit “F5” to refresh the b ] simplerun_in
w* || simplerun_out

b || achiviytype

3 : bundletracking

3 : movesackivitpoutplt
3 : MovEsenor

3 : moveseventlog

[ P P

[
|
€

2 rowes Fetched in 0.0018s (0.00045)

” | M Lazt | B Search

Syntax

Data Definition Statements

Data Manipulation Skakements
Mw3OL Lkiliky Stakements

My3SOL Transactional and Locking ...
Database Administration Statements
Replication Statements

S0L Synkax For Prepared Statements

rroeoreoow

132
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Options for Defining Activity:
Option 2 — Link Drive Schedule

133



Defining a Link Drive Schedule

For any 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



Vehicle Trajectory Data

Speed / Time Trace for Example Links

45 o —-

40\1‘“ r\/\ﬁ_
SRt BhvaadTiihae

‘é 30 \ \‘
- — Link 1
- 25 .
g link 2
a 20
)
15
10 \
5 \_\
0 .
0 10 20 30 40 50 60 70
135

Time (seconds)



o ) : '
YEPA @ Second-by-Second Link Drive

Schedule Table

5§ linkdrive.xls TEX

~ s c o e fr o n | Possible Data Sources:
1 |linklD secondlD  speed grade
2 . - . Microsimulation model
4 1 3 42 6 1]
5 1 4 40 0
5] 1 5 41 1] .
7 1 5] 39 1]
! ! ° > 0 Calculated from highway
=) 1 a 9.5 1]
10 1 g 8.7 1] geometry
11 1 10 40 1]
12 1 1 96 0 » HCM
13 1 12 a1 1]
14 1 13 29 0 » Other methods
15 1 14 38 1]
16 1 15 395 1]
17 1 16 8.7 1]
18 1 17 40 1] -
15 ! ] M 0 Chase-Car Study
20 1 19 30 1]
21 1 20 44 0
22 1 21 437 1]
23 1 22 426 0
24 1 23 40 1]
25 1 24 41 1]
25 1 25 a9 1]
27 1 2B a8 1]
28 1 27 385 1]
29 1 26 @7 o] I N N N 1
1
g? 1 ;g 3;?3 g E Guidance Reference: i 136
37 1 1 a1 N v ! :
4 4 » »]\driveScheduleSecondLink £ i :_S_e_CEI?C' fl'_5_'z_________:




S Q) :
“EPA @ Using Output from
Microsimulation Models

It is possible to model representative vehicle trajectories

or

Individual vehicle

» 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

Users should note that run times increase as more links
are defined

I Guidance Reference:

1
| Sec.4.2.1,4.6 & App D !
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SParesoF

Importing a Link Drive Schedule

MOVES - Z:\TRPD\ITPP\CONFORMIPM Quantitative Hot-Spot Guidance\Training\Class Exercise FilesWOVES Files\Simple MOVES runisimplerun.mrs... [= |[B][X]
File Edit Pre Processing Action PostProcessing Tools Settings Help

Region: States: Counties: Selections:

Coooranic Bourd ) Nation MICHIGAN -l MICHIGAN - Washtenaw Cour|
Ll i o state MINNESOTA
MISSISSIPPI
| @ County MISSOURI —
i| r Zone & Link MONTANA =
: NEBRASKA
;| 2 Custom Domain [NEVADA
: NEW HAMPSHIRE |
MR IERSEY

| Select All H Add E

The Project domain scale requires a database of detailed data.

Server: lacalhost

Database: ‘simplerun_in 6 H Enter /Edit Data | Refresh

Domain Input Database

Geographic Bounds Requirements

|E:tecule active RunSpec |
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Creating a Link Drive Schedule Template

= MO Project Data Manage
@ Fuel | @ MeteorologyData | @ 1M Programs | & Generic | Tools |
@ operating Mode Distribution |/ IZ) Age Distribution [Z) Fueltype and Technologies
RunSpec Summary Database @ Links (@ Link Source Types (&) Link Drive Schedules (2 Off-Network

bl Create driveScheduleSecondLink Template

Save in: |E} zimple MOWVES run V| (€] [_f 5
@agedist.xls
— ] @ @Fuel.xls
riveSchedl i, Recert | [Hlinks.xls
i k i
ile: (please ocuments B inksource. s ( Browse... "y
== @met.xls

Desklop

Import

ky Documents

Messages:

&

My Computer
g File narne: |Iinkdrive.:4ls A ‘ L Save ]
My MNetwork | Save sstype: | Al Files (%) v | cancel |
| Export Most Recent Execution Data Export Imported Data

Done 139




SEPA @
Completing the Link Drive Schedule Template

2] linkdrivexls [Compatibility Mode] - = X i3] linkdrivexls [Compatibility Mode] - 3 X
A B C D E'i A B C D E'i
1 {linkiD !secnndID speed grade 1 linklD secondlD speed grade
2 P 1 1 625 0
3 3 1 2 625 0
4 4 1 3 625 0
g 5 1 4 625 0
g B 1 b 625 0
7 7 1 B 625 0
8 8 1 7 625 0
3 é 9 1 8 625 0
10 10 1 9 62 5 0
11 1 1 10 625 0
12 Create 12 2 1 61 0
13 P P 61 0 2
E =| template, 5 5 5 . 2 =
15 Comp|ete’ 15 2 4 61 0
16 . 16 2 5 61 0
17 then import 17 2 6 61 0
. linkdrive.xls 2 . . 2 0
20 file through 20 2 9 61 0
21 21 2 10 61 0
23 23
24 24
25 25
26 26
27 27 I
28 28 /

driveScheduleSeco

M 4 » M| driveScheduleSeco o M4 b M
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EPA @

SParesoF

Executing the MOVES run

MOVES - Z:\TRPDATPP\CONFORM\PM Quantitative Hot-Spot Guidance\Training\Class Exercise FilesVMOVES Files\Simple MOVES runisimplerun.mrs... [ |[5](X]

File Edit Pre Processing liillll essing Tools Settings Help
I

Pause
Resume
€2 MOVES Run Error Log...

T REGIOTE ates: Counties: Selections:

Geographic Bounds i) Nation MICHIGAN - MICHIGAN - Washtenaw County
i) State MINNESOTA
MISSISSIPPI
‘@ County MISSOURI -
i) Zone & Link MONTANA -
NEBERASKA
i) Custom Domain |[NEVADA
NEW HAMPSHIRE |
NEW IERSEY

| selectanl || nad
Domain Input Database

The Project domain scale requires a database of detailed data.

Server: |IDcthust |

Database: |simplerun_in |vH Enter/Edit Data H Refresh

Geographic Bounds Requirements

‘ I > 141

IElecute active RunSpec I




SEPA @
Run Post-Processing Script on Output

MOVES - ID 9153873559269192018 M=
File Edit Pre Processing Action Post Processing Tools Settings Help

Select Script

Select output processing script

CO_CAL3QHC_EmissionFactors.sql
CO_Grams_Per_Hour.sql
CO_Grams_Per_Veh_Mile.sql
DecodeMOVESOwutput.sql
ssionRates.sql

pm25_Grams_Per_Hour.sql

142
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SEPA @

SPamEs

New Summary Emission Factors Table

;" MySQL Query Browser - Connection: @localhost: 3306
File Edit W“ew Query Scriptk Tools  MWindow Help

O @ =@ @ Een () o Q)
| Resultset 1 Schemata

| ~
* 1|SELECT *# FROH ~simplerun_out’ . pmlo_grams_per_hour” ; |. 7 san_diego_in =
B [ script_out 0
B | script_test_out
Note: You may need to b stz ot
. k[ signalizedintersectionlinkdrivesch
hit “F5” to refresh the b (- simplerun_in

w || simplerun_out

schemata to see new ™ activitype

=
2 bundletracking
e
ta ble b [ movesactivit
| dud) poutput =
4 : MY ESErrar
- b : moveseventlog
rnvesHunld veaild rmanthld hioirld linkld | pallutamnt grarnsPerH our P b
» 2011 7 1 1 Total PM10 9.1084408434... 3 ! »
1 2011 7 1 2  Total PM10 8.5155121996...
2011 7 1 1 Taotal PM10 B.9325177663... | Syntax
2011 7 1 2 Total PMI0 £. 3830091860, ) Data Definition Statements
| Data Manipulation Statements
[ MySQL Utility Statements
[ My30QL Transactional and Locking ...
[ Database Administration Statements
[ Replication Statements
[ 3L Synkax for Prepared Statements
4 rows Fetched in 0,0029% (0.00035) || | || | # Lzt | P Search 143
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Options for Defining Activity:
Option 3 — Operating Mode
Distribution

144



SEPA @ 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



Importing Data for Off-Network
Links In the Project Data
Manager
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Defining Start and Extended Idle Activity

Off-network activity is entered in two importers

The Off-Network table defines:
» What vehicles?
» How many are starting?
» How many are extended idling?

The OpMode Distribution table defines:

» The soak-time distribution
— Soak time = How long since the last vehicle start
— OpModelDs 101 through 108

» Any extended ldling

— If there is any extended idling, a fraction of “1” -
should be defined for OpModelD 200 | Oudance Reference: 147



SEPA @
Off-Network Inputs

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 venhicle 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 in extended idle operation in

the hour (e.qg., if vehicle population is 20 and 10 vehicles are idling for entire
hour, Idle Fraction would be 0.5)

Parked Vehicle Fracton oo -
» Not required as an input — can be left blank



SEPA @
Off-Network Input Table

E:I offnetwork. xls

C D E
source Typ vehicleFopulation  startFraction  extendedldleFraction parkedehicleFraction
21
52

Reminder — only required if project includes off-network activity

No defaults available

Guidance Reference:

Section 4.5.9



SEPA @ opMode Distribution Input

for Start and Extended ldle Activity

Defining the “soak-time distribution”

» Soak times range in duration from less than 6 minutes to more
than 720 minutes

» OpModes 101-108 apply (see following slide)

Defining “extended idle”

» Only relevant for long-haul heavy-duty trucks (source type 62)
that are hoteling

» Should not be used for any other source type (e.g., transit buses
and cars do not “extended idle” in MOVEYS)

» OpMode 200 applies — this is the only extended idle OpMode
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<EPA @

OpModelDs for Start and Extended ldle Activity

Soak Time
and
Extended
Idle
OpModes
(101-108
and 200)

= opmode. xls

A B

G

H

CER

00|~ |30 | 0| = | LD | B | =

—
o

1

15

4 4 »

ophdodelD opModefame

0 Braking
1 Idling

11|Low Speed Coasting, WSP<0; 1<=Speed<25
12|CruisefAcceleration; D==%5P< 3; 1<= Speed=<25
13 CruisefAcceleration; 3<="5P< 6, 1<=Speed<25
14|Cruise/Acceleration; B<=%5F< 3, 1<=Speed<25
15 CruisefAcceleration; 9<=5P<12; 1<=5peed<25
16| CruisefAcceleration; 12=="3SP, 1<=Speed<25

21 Moderate Speed Coasting; V'SP < 0, 25<=5peed<a0
22 CruisefAcceleration; 0<="5P< 3; 25<=5peed<50
23 CruisefAcceleration; 3==V5F< B, 25<=Speed=«50
24 CruisefAcceleration; B<="3F< 9, 25<=5peed<50
25 CruisefAcceleration; 9<=5P<12; 25<=5peead=<50
26 CruigedAcceleration; 122=V5P, 25<=5peed=«50

27 CruisefAcceleration; 12<="5SP<18; 25<=Speed<50
28 CruisedAcceleration; 18<=SP<24, 25<=Speed=50
29 CruisedAcceleration; 24=<="5SP<30, 25=<=Speed=50
30 CruisefAcceleration; 30<="5P; 25<=5peed<50

33 CruisedAcceleration; V'SP< B, S0<=5Speed

35 CruisefAcceleration; B<=SP<12; A0<=5peed

36 CruisefAcceleration; 12 <= w5SP; S0<=5Speed

37 CruigelAcceleration; 122=V5P 15, S0<=5Speed

38 CruisefAcceleration; 18<="5P<24; s0<=Speed

39 CruigelAcceleration; 24<=V5P <30, S0<=5peed

40| CruigedAcceleration; 30<=%5P, 50<=5peed
100| Startin

ime < & minutes
& minutes <= Soak Time < 30 minute
103 30 minutes == Soak Time < B0 minutes
104 BO minutes <= Soak Time < 90 minutes
10590 minutes == Soak Time < 120 minutes

106 120 minutes <= Soak Time < 360 minutes
107 360 minutes <= Soak Time < 720 minutes
103|720 minutes <= Soak Time
150 Hot Soaking

v ophodelis

WSPLower % SPUpper speedlows speedUppe brakeRate brakeRatel minSoakTimaxSoakTime

C D E F
a 1] a 1]
1] 0 -1 1
a 1] 1 25
a 3 1 25
3 B 1 25
B 9 1 25
g 12 1 25
12 1] 1 25
a 1] 25 &0
1] 3 25 a0
3 B 25 &0
] 9 25 &0
g 12 25 a0
12 1] 25 &0
12 18 25 a0
18 24 25 &0
24 30 25 &0
30 0 25 a0
a B a0 1]
B 12 al 0
12 0 al 0
12 18 a0 1]
13 24 al 0
24 30 a0 1]
30 1] a0 1]
1] 0 1] 0
a 1] a 1]
1] 0 1] 0
1] 1] 1] 1]
a 1] a 1]
1] 0 1] 0
a 1] a 1]
a 0 a 0
1] 0 1] 0
a 1] a 1]
1] 0 1] 0
a 1] a 1]

@y s 0peratingMode / PolutantProcessassoc £ Source | €

2
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SEPA @
Off-Network Activity Examples

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

» A transit bus facility (starts)

» A park-and-ride lot (starts)

» A truck rest area (extended idle)

We will show the OpMode Distribution table
(only) for each
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SEPA @ Start Activity Example:

Transit Facility

6am.—7am. model run

No extended idling (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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SEPA @ opMode Distribution Input
Defining Soak-Time Distribution for Starts

] cpmodexls [Compatibility Mode] - B X
A B C D E F G

1 |sourceTyp hourDaylD linkID polProcessiD  opModelD opModeFraction

2 42 75 1 11002 106 1

3 42 7a 1 11016 106 1

4 42 75 1 11102 106 1

] 42 75 1 11116 106 1

b 42 75 1 11202 106 1

[ 42 75 1 11216 106 1

8 42 75 1 11502 106 1

9 42 75 1 11516 106 1

10

11

12

13

14

M4 4 » M| gpModeDistribution .- HourDay . Operd|4 | m

300 minute soak = OpMode 106

Note — All relevant sourcetypelDs, hourDayIDs, and

: 154
polProcessIDs must also be included



SEPA @ Start Activity Example:

Park-and-Ride Lot

5p.m. -6 p.m. model run

No extended idling (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 155



SEPA @ opMode Distribution Input
Defining Soak-Time Distribution for Starts

>0 hour Soak — 3] opmode_tempxls [Compatibility Mode] - = X
A B C D E F G
OpMOde 108 1 |sourceTypelD hourDaylD linkiD polProcessiD opModelD opModeFraction
2 21 175 1 11002 101 0.05
3 21 175 1 11002 108 0.95
: 4 21 175 1 11016 101 0.05
< 5 minutes soak 5 21 175 1 11016 108 0.95
= OpMode 101 B 21 175 1 11102 101 0.05
7 21 175 1 11102 108 0.95
5 21 175 1 11116 101 0.05
9 21 175 1 11116 108 0.95
Note — All relevant 1o 21 175 1 11202 101 0.05
11 21 175 1 11202 108 0.95
sourcetypelDs, 12 21 175 1 11216 101 0.05
13 21 175 1 11216 108 0.95
hourDaylIDs, and 14 21 175 1 11502 101 0.05
polProcessIDs 15 21 175 1 11502 108 0.95
16 21 175 1 11516 101 0.05
must also be 17 21 175 1 11516 108 0.95
Included ]3
20
21
4 4 » M| opModeDistribution . HourDay - Opera{[Fl m I
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SEPA @ Extended Idle Activity Example:
Truck Rest Area

12 a.m. -1 a.m. model run

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

All trucks are In “extended
Idle” mode for the entire
hour

157



SEPA @ OpMode Distribution Input

Defining Extended Idle Activity

Extended Idle = i3] opmode_tempxls [Compatibility Mode] - =
A B C D E F G
OpMOde 200 1 sourceTypelD hourDaylD linkID polProcessiD opModelD opModeFraction
2 62 15 1 11017 200 1
3 62 15 1 11080 200 1
. 4 62 15 1 11117 200 1
NOte A” 5 62 15 1 11130 200 1
relevant 6 62 15 1 11217 200 1
7 62 15 1 11230 200 1
hourDayIDs, and 3 62 15 1 11517 200 1
9 62 15 1 11590 200 1
polProcessIDs =
must also be 11
. 12
Included 4 4 » ¥ | ppModeDistribution . HourDay . Operating| [ m
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Considering Bus and Truck Idle Emissions

Some terminals may have significant bus or truck idling
emissions (not “extended idling”)

It IS necessary to estimate the “dwell time” for buses or
trucks accessing the facility (e.g., 3 minutes per drop-
off/pick-up)

These emissions cannot be defined in off-network input

By defining a link (through links input) with an average
speed of “0”, MOVES will report idle emissions

» This assumes idling for the entire hour — must be adjusted for
dwell time (demonstrated in example analysis) 159






o Q) - - :
EFA @ 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




o ) : ..
SEPA @ \Which Activity Importers are

Necessary for MOVES to Run?

Link Drive OpMode
Schedule Distribution

Links Off-Network

Run_nlng Links When data When data
(highways, Yes : N : N No
. . available available
intersections, etc.)

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

*Although not needed by MOVES to run, users are
encouraged to use Link Drive Schedules and/or Op- S ,
Mode Distributions for defining activity on running links , Guidance Reference: 162



PM Hot-Spot Training:
Example Analysis



Project Details

 The project is a lane expansion of the existing
highway and the addition of an interchange (on/off

ramps) to access two park-and-ride lots and bus
terminals

e MOVES2010b will be run to generate emission rates

 The air quality analysis for the project will be done
with AERMOD
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Project Details

Location: Washtenaw County, Ml

Area is in nonattainment for the annual PM, c and 2006 24-
hour PM, . 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
167



Available Traffic Data

e 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

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

e 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
168



Available Fleet Data

e Age distribution provided by MPO
— Light-duty (LD) from state data

— Heavy-duty (HD - long-haul trucks) from MOVES national
defaults

e Fleet mix provided by MPO

— Arterial mix, Highway mix

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

— All diesel buses
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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

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

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

2 traffic_dataxls [Compatibility Maode]

A

1 | linkid
2
3
4
5
i}
T
8
9

10
11
12
13
14
15
16
17
18
13
20
21
22
23
24

25
4 4 B M

B

Link Description
1 intersection (A) NW bound entrance ramp
2 intersection (A) NW bound entrance ramp
3 intersection (A) WB RT lane
4 intersection (A) $W bound approach
5 intersection (A) SW bound gueue
B intersection (A) SW bound departure
7 intersection (4A) SW bound connect
8 intersection {A) NE bound approach
9 intersection (A) NE bound queue
10 intersection (A) NB LT queue
11 intersection (A} WE LT queue
12 intersection (A) NB queue
13 intersection (A) WB LT approach
14 intersection (&) NB approach
15 intersection (A) SB to E Transit Center
16 intersection (A) SB to E Transit Center
17 intersection (A) NB from E Transit Center
18 intersection (A) MBE from E Transit Center
19 intersection (A) ME bound
20 intersection (A) NE bound departure
21 intersection (B} SW bound queue
22 intersection (B} SE LT queue
23 intersection (B} SW bound departure
24 intersection (B} ME bound LT queue
Traffic Data AERMOD input info Fleet Mix

Link Type
accel
cruise
cruise
cruise
gqueue
accel
cruise
cruise
queus
gqueue
gueue
gueue
cruise
cruise
cruise
cruise
cruise
cruise
Cruise
accel
gqueue
queus
accel
queus
Bus Roster

Link
Volume
(off-peak
hour)

186
236

51
214
163
276
276
333
235

98
113

88
113
143

35
315

29

64
264
235
165
111
165
149

Bus Age Distril [

Link
Volume
{peak
hour)

404
514
110
465
355
600
600
724
511
213
245
191
245
311
120
684

62
133
573
511
359
241
359
324

F
average
speed -
off-peak
hour{mp

h)

20.0
40.0
40.0
40.0

5.9
25.8
40.0
40.0
12.7

5.9

5.9

5.9
40.0
40.0
30.0
30.0
30.0
15.0
40.0
20.0

5.9

5.9
20.0

5.9

average
speed -

peak

hour(mph)

20,0
40.0
40.0
40.0
5.9
23.8
40.0
40.0
6.2
5.9
2.9
5.9
40.0
40.0
30.0
30.0
30.0
15.0
40.0
20,0
2.9
3.9
20,0
3.9

link length
(meters)

258.5
64.0
49.0
2331
22,1
90.5
68.9
68.6
274
39.6
21.3
17.5
127.9
142.7
2941
86.5
257.6
116.4
215.4
85.1
17.5

48
73.1
30.5

m X

link length (r
0.1606|
0.0397
0.0304
0.1448/
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Traffic Data: Fleet Mix

|Il_il;]tr..=n"'fic_cl.:‘ut..=|.>cls [Compatibility Mode]

A B
1 AllBus
2 11 Motorcycle
3 21 Passenger Car
4 31 Passenger Truck
5 32 Light Commercial Ti
i} 41 Intercity Bus
7 42 Transit Bus
8 43 School Bus
9 51 Refuse Truck
10 52 Single Unit Short-h:
11 53 Single Unit Long-ha
12 54 Motor Home
13 61 Combination Short-
14 62 Combination Long-|
15 |Highway
16 11 Motorcycle
17 21 Passenger Car
18 31 Passenger Truck
19 32 Light Commercial Ti
20 41 Intercity Bus
21 42 Transit Bus
22 43 School Bus
23 51 Refuse Truck
24 52 Single Unit Short-h:
25 53 Single Unit Long-ha
26 54 Motor Home
27 61 Combination Short-
28 62 Combination Long-|
29 Arterial
30 11 Motorcycle
31 21 Passenger Car
32 31 Passenger Truck
33 32 Light Commercial Ti
M4+ M| AERMOD links Traffic Data

o o o o o o o= o0 oo oo

0.0058
0.5170
0.3350
0.0204
0.0030
0.0002
0.0020
0.0002
0.0115
0.0100
0.0028
0.0100
0.0821

0.0082
0.5919
0.3336
0.0290
AERMOD input info Fleet Mix - Bus Rﬂ- I 191




Age Distribution Based on Bus Roster

]

|Il?"i’ltrafﬁc_clata.::zls [Compatibility Mode] - = X
A B C D E F G H I ) K |'i

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 a4 3 0.030612

5 14 BUS 2 Diesel 5 0.010204

5] 86 BUS 2 Diesel o] 2 0.020408 =
) 87 BUS 2 Diesel 7 25 0.255102

8 48 BUS 3 Diesel g 11 0.112245

9 88 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 Diesel 13 1 0.010204

=
=

0.010204
0.010204

13 92 BUS Diesel
14 93 BUS
15 94 BUS
16 95 BUS
17 96 BUS

18 97 BUS

3

3

3

3

3

3

3
19 93 BUS 3 Diesel
TI- Age and fuel

3

3

3

3

3

3

3

3

&G

Diesel
Diesel
Diesel
Diesel
Diesel

21 100 BUS Diesel

22 101 BUS Diesel typ e Of e aC h
23 102 BUS Diesel

24 103 BUS Diesel . . .

5 1oasus individual bus
26 105 BUS Diesel

27 106 BUS Diesel

28 107 BUS Diesel

29 108 BUS 3 Diesel

30 9 BUS 4 Diesel

31 10 BUS 4 Diesel

32 47 BUS 4 Diesel

33 8 BUS 5 Diesel

H 4 b M Traffic Data AERMOD input info Fleet Mix | Bus Roster [l m 192




Running MOVES



Run Description

MOVES - C:\Documents and Settings\cdresser\Desktop\Exercise_Jan_12am.mrs - ID 5040493232312614289 M=
ion Post Processing Tools Settings Help

Description

Description:

Jdanuary 12am nff—peakrun|

‘ i ]

ISM active RunSpec as a different name I
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Scale and Calculation Type

MOVES - C:\Documents and Settings\cdresser\Desktop\Exercise_Jan_12am.mrs - ID 5040493232312614289 M=
File Edit Pre Processing Action PostProcessing Tools Settings Help

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 requirements for
SIPs and conformity determinations.

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

Mote: 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.

Ol Use project domain inputs.

Mote: 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

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

i Emission Rates Mass andior Energy per unit of activity.
MOVESScenariolD:

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

1 I DE

ISave active RunSpec as a different name I




Time Spans

MOVES - C:\Documents and Settings\cdresser\Desktop\Exercise_Jan_12am.mrs - ID 5040493232312614289 M=

File Edit PreProcessing Action PostProcessing Tools Settings Help
Time Aggregation Level
Time Spans
) Year ) Month ' Day ® Hour
Years Months
Years: [ |February  [_] August
2020 [ mMarch [ ] September
[ april [ ] October
[ may [| November
[ |June [ | December
| Select All H Clear All ‘
Days Hours
[ ] Weekend StartHour:  |00:00 - 00:59 | v
End Hour: 00:00 - 00:59 | v |
| selectAl || clearan | | Selectall || Clearan |
1 T DE

ISave active RunSpec as a different name I



Geographic Bounds

MOVYES - C:\Documents and Settingslcdresser\DeskiopiExercise_Jan_12am.mrs - [0 5040493232312614289
File Edit PreProcessing Action PostProcessing Tools Settings Help

B=1E

Region States: Counties: Selections:
(") Nation KENTUCKY *| IMICHIGAN - Shiawassee County |~ MICHIGAN - Washtenaw Courty
Geographic Bounds ) b state LOUISIANA MICHIGAN - St. Clair County
z MAINE || MICHIGAN - St. Joseph County
-| ® County MARYLAND =| [MICHIGAN - Tuscola County
: ; MASSACHUSETTS || [MICHIGAN - Van Buren County
3 Zone & Link
o MICHIGAN MICHIGAN - Washtenaw County
:| © Custom Domain [MINNESOTA MICHIGAN - Wayne County =]
: MISSISSIPPI | IMICHIGAN - Wexford County hd
MISSOURI x| [4] Il [ ]
| selectan || | Deld
Domain Input Database
The Project domain scale requires a database of detailed data.
Server: | |
Database: | “' ‘ | Enter/Edit Data | | Refresh

Geographic Bounds Requirements

Please select a domain database.

DEK

Save active RunSpec as a different name




Fuel/Source Use Types

MOYES - ID 5192865567101771866 |:”E”X|
File Edit PreProcessing Action PostProcessing Tools Settings Help

¢| Fuels: Source Use Types: Selections:

Compressed Natural Gas (CNG) ombination 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

Gasoline Light Commercial Truck Diesel Fuel - Light Commercial Truck
Liquefied Petroleum Gas (LPG) Motor Home Diesel Fuel - Motor Home

Placeholder Fuel Type Motorcycle Diesel Fuel - Passenger Car

Passenger Car Diesel Fuel - Passenger Truck

Passenger Truck Diesel Fuel - Refuse Truck

Refuse Truck Diesel Fuel - School Bus

School Bus Diesel Fuel - Single Unit Long-haul Truck
On Road Vehicle S?ngle Un?t Long-haul Truck Diesel Fuel - Single_ Unit Short-haul Truck

Single Unit Short-haul Truck Diesel Fuel - Transit Bus

Transit Bus 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

| selectin | E=TH oot _

| Add FuelType Combinations ‘
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File Edit Pre Processing Action PostProcessing Tools Settings Help

Road Type

MOVES - C:\Documents and Settingsicdresser\DesktopMExercise_Jan, 12am.mrs - ID 5040493232312614289

Available Road Types:

Rural Unrestricted Access
Lirban Restricted Access

: Urban Unrestricted Access
Road Type gg

Selected Road Types:
Off-Network Off-Network
Rural Restricted Access Urban Restricted Access

Urban Unrestricted Access

1 I DE

ISave active RunSpec as a different name I



Pollutants and Processes

MOVES - C:\Documents and Settings\cdresser\Desktop\Exercise_Jan_12am.mrs - ID 5040493232312614289 M=
File Edit Pre Processing Action PostProcessing Tools Settings Help

Running Exhaust | Start Exhaust | Brakewear | Tirewear | Evap Permeation | Evap F

Total Gaseous Hydrocarbons
MHaon-tMethane Hydrocarbons
Hon-methane Organic Gases
Total Organic Gases

Walatile Organic Compounds
Carbon Monoxide (0

Dxides of Mitrogen (MO
Ammania (MH3)

Mitrogen Cxide (MO

Mitrogen Dioxide (MO2)

Sulfur Dioxide {502

Frirmary Exhaust PM10 - Total
Frirmary P10 - Organic Carhon
Fritnary P10 - Elemental Carbon
Frirmary P10 - Sulfate Particulate
Frirmary PM10 - Brakewear Particulate ]
Fritnary P10 - Tirewear Particulate [
Frirmary Exhaust PM2.5 - Total
Frirmary PM2.5 - Organic Carbon
Fritnary P 2.5 - Elemental Cartbian
Fritnary P 2.5 - Sulfate Particulate
Frirmary PM2.5 - Brakewear Particulate
Pritnary PM2.5 - Tirewear Particulate
Total Energy Consumptian

Fetroleum Energy Consumption

Fossil Fuel Energy Consumption

Brake Specific Fuel Cansumption (BSFC)
Methane (CH4)

Pollutants And Proce s

E®[EIE]
EEEIE

=]

3 e e o R

10 O Y

I
1]

. T | [¥] |

1 Il DE
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Creating Output Database

MOVES - C:\Documents and Settings\cdresser\Desktop\Exercise_Jan_12am.mrs - ID 5040493232312614289

=3

File Edit Pre Processing Action PostProcessing Tools Settings Help

I

Output Database

Server: | | Database: |transil_e:ercise_um |"' || Refresh
—

& Data is already in this databas “ Create Database... ’

Units

Message

[ ] Source Hours Parked
[ | Population

[] starts

General Output

I DOk

1

Save active RunSpec as a different name




Selecting Output Activity

MOYES - C:\Documents and Settings\cdresser\Desktop\Exercise_Jan_12am.mrs - ID 5040493232312614289 M=
File Edit Pre Processing Action PostProcessing Tools Settings Help

[ ¥

Output Datahase

Server: | | Database: |tran5it_e:er::ise_nm |"Ir || Refresh

A Data is already in this database. Create Database...

Units

Mass Units: =

Energy Units: = [ | Source Hours

Distance Units: [ ] Source Hours Idling
[ ] Source Hours Operating
[ ] Source Hours Parked
Population
Starts

General Output

q i [ ¥

ISM active RunSpec as a different name I




File Edit PreProcessing Action PostProcessing Tools Settings Help

[ P

Output Emissions Detail

MOYES - C:\Documents and Settingsicdresser\Desktop\Exercise_Jan_12am.mrs - ID 504049323231 2614289

Always

Location l:l:l

Pollutant
for All Vehicle/Equipment Categories
[ Model Year

[ Fuel Type

] Estimate Uncertainty

Number of iterations:

[] Keep pseudo-randomly sampled input

[] Keep output from each iteration

Output Emissions De"

[4

q Il [*]

On Road/Off Road

On Road/Off Road
On Road

[_| Road Type
Source Use Type
[]scc

Off Road

] Sector

[]scc

[ ]HP Class

ISM active RunSpec as a different name I
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Importing Project Data: PDM

Geographic Bounds

Open an existing RunSpec

MOVES - Z:\TRPDMTPP\CONFORMIPM Quantitative Hot-Spot Guidance\Training\2012 Hotspot Training\course files\MOVES Files\Class Project\Run Specsh.... [= |[B)fX]
File Edit PreProcessing Action PostProcessing Tools Settings Help

| Zone & LinkyassacHusETTS
) Custom Domain |[MICHIGAN

|Region: States: Counties:

MINNESOTA
MISSISSIPPI

4]

Selections:
{1 Nation KANSAS | MICHIGAN - Washtenaw County
KENTUCKY
|©@unr LOUISIANA
| ® county MAINE =
: MARYLAND ]

| Select All || Add

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

Server: lacalhost

Rttt

Database: |

hd ‘ Enter/Edit Data

Geographic Bounds Requirements

Please select a domain database.

4

IC
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Creating Input Database

MOVES Project Data Manager

& Fuel [T@ Meteorology Data rTe I'M Programs rTe Generic |/ Tools |

i@ operating Mode Distribution

i@ Age Distribution

5] Fueltype and Technologies

RunSpec Summary |/ Database B Links E) Link Source Types

i@ 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
Message |5|

® Database successfully created.

oK

Database

Done
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Importing Data

Links: Links_offpeak.xls

MOVES Project Data Manager

LI nk Source TypeS: @ Fuel | & Meteorology Data | (2 M Programs

I i N kso urce.x I S @ operating Mode Distribution r @ Age Distribution r (2 Fueltype and Technologies
RunSpec Summary r Database @ Links @ Link Source Types r [2) Link Drive Schedules &) Off-Network

Description of Imported Data:

Link Drive Schedule: not used

Fuel: fuels_jan.xls
ink Data Source:

- - - . ile: (please select afile) Browse...
Age Distribution: agedist.xls ' p— F’—‘cm S——
Operating Mode /

Distribution: opmode.xls . / mport____|

Off-Network: offnetwork.xls

Meteorology Data: Browse and import data from spreadsheets
met_jan12am.xls | Export Most Recent Execrtion Data T Expertimported nata_|
I/M Programs: not used I‘_inks
Fueltype and Technology:
AVFT _revised.xls
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Deriving Links Table from Traffic Data

2 traffic_dataxls [Compatibility Made]

A

H 4 » M

B

Link Description
1 intersection (A) NW bound entrance ramp
2 intersection (A) NW bound entrance ramp
3 intersection (A} WE RT lane
4 intersection (A) SW bound approach
5 intersection (A} SW bound queue
6 intersection (&) SW bound departure
7 intersection (A) SW bound connect
8 intersection (A) ME bound approach
9 intersection {A) NE bound gueue
10 intersection (A) NB LT queue
11 intersection (A) WEB LT queue
12 intersection (A) NB gueue
13 intersection (A) WB LT approach
14 intersection (A) NB approach
15 intersection (A) SB to E Transit Center
16 intersection (A) 5B to E Transit Center
17 intersection (A) MB from E Transit Center
18 intersection (A) NB from E Transit Center
19 intersection (A) NE bound
20 intersection (A) NE bound departure
21 intersection (B) SW bound queue
22 intersection (B) SELT queue
23 intersection (B) SW bound departure
24 intersection (B) NE bound LT queue
Traffic Data AERMOD input info Fleet Mix

Link Type
accel
cruise
cruise
cruise
gueue
accel
cruise
cruise
gueue
queue
queue
queue
cruise
cruise
cruise
cruise
cruise
cruise
cruise
accel
queue
gueue
accel
queue
Bus Roster

Link
Volume
(off-peak
hour)

186
236

51
214
163
276
276
333
235

98
113

88
113
143

35
315

29

64
264
235
165
111
165
149

Bus Age Distril B[

Link
Volume
(peak
hour)

404
514
110
465
335
600
600
724
511
213
245
191
245
31
120
B6E4

62
135
573
511
358
241
359
324

F
average
speed -
off-peak
hour{mp

h)

20.0
40.0
40.0
40.0

3.9
25.8
40.0
40.0
12.7

5.9

5.9

5.9
40.0
40.0
30.0
30.0
30.0
15.0
40.0
20.0

5.9

5.9
20.0

5.9

average
speed -

peak

hour(mph)

20.0
40.0
40.0
40.0
3.9
25.8
40.0
40.0
6.2
3.9
5.9
5.9
40.0
40.0
30.0
30.0
30.0
15.0
40.0
20.0
5.9
5.9
20,0
5.9

link length
(meters)

258.5
64.0
49.0
2331
22,1
90.5
63.9
68.6
27.4
39.6
21.3
17.5
127.9
142.7
294.1
86.5
257.6
116.4
215.4
85.1
17.5

48
73.1
30.5

link length (r
0.1606
0.0397
0.0204
0.1448
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Links Input (links offpeak.xls)

3 links_offpeakxs [Compatibility Mode]

A B & D E F G H
1 linklD countylD zonelD  roadTypelD linkLength linkVolume linkAvwgSpeed  linkDescription
2 1 26161 261610 £ 0160659 186 20.00 intersection (&) MW bound entrance ramp
3 2 26161 261610 5 0.039776 236 40.00 intersection (&) MW bound entrance ramp
4 3 26161 261610 5 0.030454 a1 40.00 intersection (A) WE RT lane
5 4 26161 261610 5 0144873 214 40.00 intersection {A) SW bound approach
6 5 26161 261610 5 0.013735 163 5.90 intersection (A) SVW bound queue
7 6 26161 261610 5 0.056246 276 25.76 intersection (A) SW bound departure
8 I 26161 261610 5 0042822 276 40.00 intersection (A} SV bound connect
9 8 26161 261610 5 0.042635 333 40.00 intersection (A) ME bound approach
10 9 26161 261610 5 0.017029 235 12.69 intersection (A) NE bound queue
11 10 26161 261610 5 0.024612 93 5.90 intersection (A) NB LT queue
12 1 26161 261610 5 0.013238 113 5£.90 intersection (A) WB LT queue
13 12 26161 261610 5 0.010876 ga 5.90 intersection (A) NB queue
14 13 26161 261610 5 0.07948 113 40.00 intersection (A) WE LT approach
15 14 26161 261610 5 0.058689 143 40.00 intersection (A) NB approach
16 15 26161 261610 5 0182784 55 30.00 intersection (A) SB to E Transit Center
17 16 26161 261610 5 0.05376 314 30.00 intersection (A) SB to E Transit Center
18 17 26161 261610 5 0160099 29 30.00 intersection (A) MB from E Transit Center
19 18 26161 261610 5 0.072343 64 15.00 intersection (A) NB from E Transit Center
20 19 26161 261610 5 0133872 264 40.00 intersection {A) NE bound
21 20 26161 261610 5 0.05289 235 20.00 intersection (A) NE bound departure
22 21 26161 261610 5 0.010876 165 5.90 intersection (B) SVW bound queue
23 22 26161 261610 5 0.029832 1M 5.90 intersection (B) SE LT queue
24 23 26161 261610 £ 0.045432 165 20.00 intersection (B) SW bound departure
25 24 26161 261610 5 0.018956 149 5.90 intersection (B) ME bound LT queue
26 25 26161 261610 5 0.018956 148 5.90 intersection (B) SE bound queue
27 26 26161 261610 5 0.056619 112 30.00 intersection (B) SB entrance
28 27 26161 261610 5 0115227 302 40.00 intersection (B) ME bound approach
29 28 26161 261610 5 0.036733 118 30.00 intersection (B) SE bound connect
30 29 26161 261610 5 0.075886 37T 40.00 intersection (B) bus lane approach
31 30 26161 261610 5 0.063456 259 20.00 intersection (B) SE bound departure
32 | 26161 261610 5 0.018956 164 5.90 intersection (B) NE bound queue
33 32 26161 261610 5 0.046799 333 20.00 intersection (B) ME bound departure
34 33 26161 261610 5 0130951 409 40.00 intersection (B) highway exit ramp
35 34 26161 261610 5 0.344438 69 20.00 intersection (B) SB mall
36 3h 2R1R1 2R1AR10 A 34794/ f9 20 00 intrrsection (B MA mall

I d
linkAvgGrade

[ e R I e R e R e I e R e R R O e e R e [ e TR e O e Y e O - [ o R e Y e R o O e O s e TR e [ e e Y e R e [ e |

i 4 » »| link - County .~ RoadType . Zone %1 0 | I

l:::::c::::
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Link Source Type Input (linksource.xls)

i linksourcexls [Compatibility Mode] - B X
A B C D E Fi
. . 1 linkID sourceTyp sourceTypeHourFraction
Arterial and Highway z T 0,006 -
3 1 21 0.5919
Fleet Mix from MPO : 3 0.3336
5 1 32 0.0290
. 6 1 41 00004
county-level analysis : T 00002
8 1 43 0.0028
9 1 51 0.0003
v link el 10 1 52 0.0178
- 11 1 53 0.0020
Bus-only links are entirely |1 (N 0.0020
13 1 61 0.0046
Sourcetype 42 14 1 62 0.0052
15 2 11 0.0082
16 2 21 0.5919
17 2 31 0.3336
18 2 32 0.0290
19 2 41 0.0004
20 2 42 0.0002
21 2 43 0.0028
22 2 51 0.0003
23 2 52 0.0178
24 2 53 0.0020
25 2 54 0.0040
26 2 61 0.0046
27 2 62 0.0052
24 3 11 0.0082
29 3 21 05919
30 3 a1 0.3336
5} 3 32 0.0290
32 3 41 n.0nn4 E
4 4 » ¥ | linkSourceTypeHour .~ SourceUse 0L w | Wil | 209




Fuels Input (fuel jan.xls)

3 5

3] fuels_janxls [Compatibility Mode] - B X
A B C D E F G H
1 cuuntEID lfuelyearlD monthGro fuelFormul marketShs marketShareCV
MOVES Default Fuel | ; =55 20 1 20011 1 05
3 26161 2012 1 3807 1 0.5
Supply and Fuel s
5
Formulation Used :
a
g
10
11
oAb FuelSupply .~ FuelFormulation - County . Fud [l m

B0 fuels_jan.xls [Compatibility Mode] - A/

A B C D E F G H I J K
6294 3403 12 123857 24 366 10 0 0 0 17.7868 10.7979 06035929
8295 3804 12 97 224787 10 0 0 0 212535 10.615 0.6325
6296 3805 12 134813 24 2808 10 0 0 0 198815 13.5396 0.54
8297 3806 12 106987 23.1129 10 0 0 0 198829 116476 0.54
8293 3ao7 12 151 224434 10 0 0 0 222746 101043 0.4705
8299 3aoa 12 122714 22 8256 10 0 0 0 21711 9.37389 0609071
8300 3809 12 8.5 233286 10 0 0 0 209595 8.4 0.6R0A
8301 3810 12 12.5 28 10 0 0 0 26.391 13.51 0.6445
8302 3411 12 97 26.5003 10 0 0 0 262407 13.51 0 6545
8303 3812 12 157 28 10 0 0 0 288432 0.92 0.6445
8304 3813 12 136 26.5003 10 0 0 0 31.7448 1.28 0.6545
8305 3814 12 114308 9.79818 10 0 0 0 213128 57 0.62
8306 3814 12 877297 1B.GAB89 10 0 0 0 212643 57 0.62
4 4 » M| FuelSupply | FuelFormulation .~ County . FuelSubtype Fuel{ [ i




Age Distribution Input (agedist.xls)

Provided by MPO

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

i3] agedist.xls [Compatibility Mode]

A B

1 'sourceTyp yearlD

2 11 2020
3 11 2020
4 11 2020
5 11 2020
B 11 2020
7 11 2020
B 11 2020
9 11 2020
10 11 2020
11 11 2020
12 11 2020
13 11 2020
14 11 2020
15 11 2020
16 11 2020
17 11 2020
18 11 2020
19 11 2020
20 11 2020
21 11 2020
22 11 2020
23 11 2020
24 11 2020
25 11 2020
26 11 2020
27 11 2020
28 11 2020
29 11 2020
30 11 2020
3 11 2020
32 11 20210
M4 b b

sourceTypeAgeDistribution Agecmmgnmil

c

agelD

W00 = O Mo L) R =

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
an

D E
ageFraction
0.071362
0.071075
0.071147
0.070357
0.068521
0.065452
0.064117
0.061838
0.0558594
0.054936
0.047725
0.042259
0.037962
0.033661
0.030885
0.028874
0.024984
0.021669
0.015195
0.011895
0.009375
0.00763
0.006016
0.004323
0.003227
0.002695
0.002217
0.002197
0.002242
0.001777
0 N05s492
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Modeling Off-Network Activity

e 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

e Results will be used to derive a grams/start value
— Can be applied to any number of starts

— Discussed following tomorrow’s AERMOD module o1



Off-network Input (offnetwork.xls)

i3] offnetwork.xls [Compatibility Mode] - B X
A B C D E B G

1 |sourceTyp vehiclePopulation startFraction extendedldleFraction parkedVehicleFraction il

2 11 0 0 0

3 21 421 1 0

4 k) 216 1 0

5 32 0 0 0

b 41 0 0 0

7 42 0 0 0

8 43 0 0 0

9 21 0 0 0 =

10 h2 0 0 0

11 53 0 0 0

12 54 0 0 0

13 61 0 0 0

14 62 0 0 0

15

16

17 1 1

18

19 E

M 4 » » | offNetworkLink -~ SourceUseType %1 [ | T [ .

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)
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Deriving OpMode Distribution from

Traffic Data

Expected use of park-and-ride facility

@

i3] traffic_data.xlsx

fraction all other hours

D E F

0.05
0

0

0

0
0.05
0.8
0.1

A B C

1 opmode bin  description fraction PM peak hour

2 101 Soak Time < 6 minutes 0.05
3 102 6 minutes <=5Sopak Time < 30 minutes 0
4 103 30 minutes <= Soak Time < 80 minutes 0
5 104 60 minutes <= Soak Time < 90 minutes 0
i 105 90 minutes <= Soak Time < 120 minutes 0
T 106 120 minutes <= Soak Time < 360 minutes 0
3 107 3680 minutes <= Soak Time < 720 minutes 0.95
9 108 720 minutes <= Soak Time 0
10

11

12

13

14

4 4 » M| Traffic Data Fleet Mix . Bus Roster Bus Age Distribution Soak [4]

1l ’ |_||.:E

214




OpMode Distribution Input (opmode X|s)

i3 opmodexls [Compatibility Mode] -
A B C D E F G

1 sourceTypelD hourDaylD linklD polProcesslD opModelD opModeFraction
2 11 15 75 9102 101 0.05
3 11 15 75 9102 106 0.05
4 11 15 75 9102 107 0.8
5 11 15 75 9102 108 0.1
B 11 15 75 11002 101 0.05
7 11 15 75 11002 106 0.05
B 11 16 75 11002 107 0.8
9 11 15 75 11002 108 0.1
10 11 15 74 11016 101 0.05
1 11 15 75 11016 106 0.05
12 11 15 75 11016 107 0.8
13 11 15 75 11016 108 0.1
14 11 15 75 11102 101 0.05
15 11 15 75 11102 106 0.05
16 11 16 T4 11102 107 0.8
17 11 15 75 11102 108 0.1
18 11 15 75 11116 101 0.05
19 11 15 75 11116 106 0.05
20 11 15 75 11116 107 0.8
21 11 15 75 11116 108 0.1
22 11 15 7h 11202 101 0.05
23 11 15 75 11202 106 0.05
24 11 15 75 11202 107 0.8
25 11 15 74 11202 108 0.1
26 11 15 75 11216 101 0.05
27 11 15 75 11216 106 0.05
28 11 15 75 11216 107 0.8
29 11 15 75 11216 108 0.1
30 11 15 75 11502 101 0.05
M 4 r M| ppModeDistribution < HourDay Operati[ [N m

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



Meteorology Input (met_janl2am.xls)

5] met_jan12am.xls [Compatibility Mode] - o X
A B C D E F &

1 |monthlD  zonelD  hourlD temperatur relHumidity

2 1 261610 1 20 7581

3

4

5

b

7

4 4 » M| ZoneMonthHour  HourOfAnyDay [N i R

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

2] AVFTxIs [Compatibility Mode]

A B C D
741 42 1986 2 1
742 42 1987 2 1
743 42 1988 2 1
744 42 1389 2 1
745 42 1390 2 1
746 42 1990 3 1
747 42 1991 2 1
743 42 1991 3 1
749 42 1992 1 1
750 42 1992 2 1
751 42 1992 3 1
752 42 1993 1 1
753 42 1993 2 1
754 42 1993 3 1
755 42 1994 1 1
756 42 1994 2 1
757 42 1994 3 1
758 42 1995 1 1
758 42 1995 2 1
760 42 1995 3 1
761 42 1996 1 1
762 42 1996 2 1
763 42 1996 3 1
764 42 1997 1 1
765 42 1997 2 1
766 42 1997 3 1
767 42 1998 1 1
768 42 1998 2 1
7R 47 1998 3 1

M 4 » M| AVFT - SourceUseType - FuelType

] AVFT_revisedxds [Compatibility Mode] - o X
A B C D
739 42 1984 2 1
740 42 1985 2 1
741 42 1986 2 1
742 42 1987 2 1
743 42 1988 2 1
744 42 1989 2 1
745 42 1990 2 1
746 42 1991 2 1
747 42 1992 2 1
748 42 1993 2 1
749 42 1994 2 1
750 42 1995 2 1
751 42 1996 2 1
752 42 1997 2 1
753 42 1998 2 1
754 42 1999 2 1
755 42 2000 2 1
756 42 2001 2 1
757 42 2002 2 1
758 42 2003 2 1
759 42 2004 2 1
760 42 2005 2 1
761 42 2006 2 1
762 42 2007 2 1
763 42 2008 2 1
764 42 2009 2 1
765 42 2010 2 1
766 42 2011 2 1
767 42 2012 2 1
TED AT o T i e 2 |

M 4 » M| AVFT - SourcelUseType . FuelType

For transit buses (sourcetype 42), all model years — a fraction of 1 is
entered for diesel fuel (fuel type 2 in column C) and all other fuel types are

deleted
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All Files Imported

MOVES Project Data Manager,
2 Fuel |/ (2 Meteorology Data |/ (@ 1M Programs |/ 2 Generic |/ Tools |

() Operating Mode Distribution |/ (@ Age Distribution

|/ (& Fueltype and Technologies

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

|~ @ Link Drive Schedules | (@ Off-Network

Select or create a database to hold the imported data.

Server: |I|:u:alh|:|5ﬂ |

Refresh

Database: [training_jan12am_in

Create Database

Log:

Clear All Imported Data

2011-12-1314:01:06.0 Metearology Data Filled ZoneionthHour table
2011-12-1214:00:532.0 Fuel Filled FuelFormulation table

2011-12-1314:00:49.0 Fuel Filled FuelSupply table

2011-12-1314:00:01.0 Qperating Mode Distribution Filled CphodeDistribution table
2011-12-1313:89:55.0 Age Distribution Filled SourceTypeAgeDistribution tahle
2011-12-1313:89:459.0 Fueltype and Technologies Filled avft table
2011-12-12313:89:41.0 Off-Metwork Filled OfftdetworkLink table
2011-12-1313:89:35.0 Link Source Types Filled LinkSourceTypeHour table
2011-12-12313:89:27 .0 Links Filled Link tahle

Database

Done
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Execute Jan 12 a.m. RunSpec

MOVES - C:\Documents and Settir=-"Z ",

File Edit Pre Processi e

Ik Resume
e Aggregation Level

. & MOVES Run Error Log...
Time Spans =
i > Year ' Month ' Day & Hour
Years Months
Years: [ ] February [ ] August
2020 [ ImMarch [ | September
[ ] mpril [ ] October
[ Mmay [ November
[]June [| December
| selectal || clearan |
Days Hours
[ ] Weekend Start Hour: 00:00 - 00:59 n
Weekdays End Hour: 00:00 - 00:59 | v |
Select All ‘ ‘ Clear All | ‘ Select All ‘ ‘ Clear All ‘
[*]

Execute active RunSpec l:
%ﬂw



Completing the MOVES Analysis

e All 16 Runs are created through the same steps:

1. RunSpec created (use same RunSpec saved under
new name)
e  Only month and hour will vary
e  Should have same output database (Transit_Exercise Out)

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

3. MOVES executed
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Optional: Using a Batch File to

Automate the Runs — Step 1

Once all RunSpecs are created and Input Databases are

populated... user can create batch text file listing

location of each RunSpec

1

L

Z % TRPOY ITPPYCONFORMY PM
2% TRPOY ITPPYCONFORMY PM
Z 1% TRPOY ITPPYCOMFORMY PM
Z % TRPOY ITPPYCOMFORMY PM
Z % TRPOY ITPPYCONFORMY PM
2% TRPOY ITPPYCONFORMY PM
Z 1% TRPOY ITPPYCOMFORMY PM
Z % TRPOY ITPPYCOMFORMY PM
28 TRPOYITPRYCONFORMY FM
Z 1% TRPOY ITPPYCOMFORMY PM
Z % TRPOY ITPPYCOMFORMY PM
Z % TRPOY ITPPYCONFORMY PM
2% TRPOY ITPPYCONFORMY PM
Z 1% TRPOY ITPPYCOMFORMY PM
Z % TRPOY ITPPYCOMFORMY PM
Z % TRPOY ITPPYCONFORMY PM

Quantitatiwe
Quantitatiwe
Quantitatiwe
quantitatiwe
Quantitatiwe
Quantitatiwe
Quantitatiwe
quantitatiwe
Quantitatiwve
Quantitatiwe
quantitatiwe
Quantitatiwe
Quantitatiwe
Quantitatiwe
quantitatiwe
Quantitatiwe

Hot-spot
Hot-sSpot
Hot-spot
Hot-spot
Hot-spot
Hot-sSpot
Hot-spot
Hot-spot
Hot-sSpot
Hot-spot
Hot-spot
Hot-spot
Hot-sSpot
Hot-spot
Hot-spot
Hot-spot

GuidancesTrainingsTransit
GuidancesTrainingsyTransit
GuidancesTraininghyTransitc
GuidancesTrainingsTransit
GuidancesTrainingsTransit
GuidancesTrainingsyTransit
GuidancesTraininghyTransitc
GuidancesTrainingsTransit
GguidancesTrainingsTransit
GuidancesTraininghyTransitc
GuidancesTrainingsTransit
GuidancesTrainingsTransit
GuidancesTrainingsyTransit
GuidancesTraininghyTransitc
GuidancesTrainingsTransit
GuidancesTrainingsTransit

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Files“Exercise_Jlan_1zam.mrs
FilessExercise_Jan_&am.mrs
Files“Exercise_Jlan_1zpm.mrs
Files“Exercise_Jan_gpm.mrs
Files“Exercise_apr_12am.mrs
FilessExercise_apr_&am.mrs
FilessExercise_apr_12pm.mrs
Files“Exercise_apr_&pm.mrs
Files“Exercise_july_1Z2am.mrs
FilessExercise_july_gam.mrs
Files“Exercise_july_12Zpm.mrs
Files“Exercise_july_&pm.mrs
FilessExercise_oct_lzam.mrs
FilessExercise_oCt_g&am.mrs
Files“Exercise_oct_lzpm.mrs
Files“Exercise_oct_&pm.mrs

AEE]
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Optional: Using a Batch File to
Automate the Runs — Step 2

* Navigate to MOVES folder in Command Prompt, such as
C:\EPA\MOVES\MOVESGHGSOURCE\

e Type
setenv.bat

e Hitreturn

e Then type

java -Xmx300m gov.epa.otag.moves.master.commandline.MOVESCommandLine -rl
"C:\Documents and Settings\cdresser\Desktop\training.batch.txt”

Note: replace file name above “C:\Documents and
Settings\cdresser\Desktop\training.batch.txt” with the location of your
batch text file

MOVES will execute all 16 RunSpecs and place the results in the output
database “Transit_Exercise_Out”
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How Do | Develop Traffic Data
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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) 2010

» 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
iInputs

Note: The following slides include approaches for dividing up links based on



SEPA @  Developing Traffic Data for
MOVES Highway Links
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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.qg.,
major freight terminal at interchange)
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SEPA @
Tips for Highway Links

2. Define Distinct Links

Use points with changes in volume

» For example, 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

Segments with different operations

» Ramp may have portion with speed changes and portion with

steady speed, or lane additions, or drops 297



SEPA @
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

229



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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SEPA @  Developing Traffic Data for
MOVES Intersection Links




SEPA @
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 Detalils)

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 233

different definition of links.



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 idling (red-light) and
cruise (green-light)

For side-by-side queues:
» If similar length, create one approach
» If different, create two approaches
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Example: Intersection Links

< 75feet —
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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 * t

t=(vi-v,) / a

Average speed = distance / total time;

» Speed should account for cruise (green-light) and acceleration
from a stop (red-light)

Note: Add related turning movement volumes to through movement for

departure volume
238
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Example: Intersection Links
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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
240
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Example: Intersection Links

—

Queue
Link
—>
Accel
Link
‘_
Cruise
Link
24

1



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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End of Module 2

Questions?
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