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Status Report on Travel Model Upgrade

#\Why we use a Travel Model
#Review the Model and...

# Discuss the 4-Step Modeling Process
#Update on Validation Project
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What is a ‘Model’

#\We hear about computer models in
weather forecasts

#Talk about travel and air quality models

#Model, or Model Set, is a mathematical
approximation of expected behavior

#Data Input, Analysis, Results
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Why Model?

#(Clean Air Act Amendments of 1991

= More emphasis on mobile-sources
= Berks County designated as non-

attainment for ground-level ozone (O,)

m Designation required Berks to implement
modeling to determine air quality impacts
of future transportation projects against air
quality plans (Conformity)




Berks County Travel Demand Model
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#Built 1994 — 1995
# Cost roughly $500,000 to develop

# Costs included software and hardware,
network development, three surveys
(household, cordon, outlet), population/
employment projections, other data
collection & integration, staff training




Berks County Travel Demand Model

N

L

#First used for conformity determination
in 1996 (FFY 1997 — 2000 TIP)

# By using the model, projects must be
shown to not have an adverse impact
on air quality, specifically O, precursors
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Ozone (05)?

#"Good up high; bad nearby”
# Respiratory irritant

#Not directly emitted but created; a
photochemical reaction that occurs in
presence of sunlight, stagnant air, and
precursors:

= Oxides of Nitrogen (NOx)
= Volatile Organic Compounds (VOC's)
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Four-step Modeling Process
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# Traditionally accepted method used in
travel modeling

# Four major 'steps’

= Ninety (90) individual processes

m Post processing for air quality is added-on
at the end of the travel modeling
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STEP 1: Trip Generation

# Defines the relationship between trip
making and land use & households

#He
& T

ps explain why trips are made

D ‘ends’ are:

= Defined by either origin or destination

s Estimated based on the characteristics of
the activity
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STEP 2: Trip Distribution

#Trip ends from one area are connected
with trip ends from another area

# Determines where trips from each zone

go to, and where trips to each zone
come from

= Origin/Destination
» Production/Attraction
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STEP 3: Mode Choice & Time of Day

# Determines how and when we get there
s SOV
s HOV

= [ransit

= Bike / Walk

= Combination(s) of the above
m Peak / off-peak periods
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STER-4:

Trip Assignment

# Determines the route (“gravity model”)
# Process takes three (3) iterations

#Final output includes ‘loaded’ network

m Ve
m Ve

#Fina

nicles by Facility Type and Area Type
nicles on links for each time period

loaded network data used for Air

Qua

ity Conformity Determination
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Why Validate?

#To ensure the model is producing valid,
sound data for future years

#Based on replicating data from an

existing ‘base’ year with known data
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Model Validation Project

#®FHWA Guidance calls for validation
every ten (10) years

#Last completed 2015
# Starting September 2024
# ~Sjx (6) month project

s Completed February 2025
#$75,000 - $85,000
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Model Validation Project

THANK YOU, PENNDOT!

#Through an additional Work Order as
part of their existing Air Quality
contract, PennDOT’s AQ consultant will

perform this work for us at no charge to
Berks County or RATS
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Model Validation Project

# Review outputs against ‘base’ year data
#Modify TAZ System

# Assemble data

#Update various submodels and routines

#Review revised outputs and adjust
inputs accordingly

#Install, Test, Train, Document




N

Model Validation Project

#Need to ensure reliable data being
produced by the Travel Model

#Final loaded network data are fed into

USEPA’'s MOVES4 Air Quality Model...

= ...whose output is then used to make a
final Air Quality Conformity Determination




Model Validation Project
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Result

N
ExXHIBIT 10: OzONE EMISSION ANALYSIS RESULTS AND CONFORMITY TEST
(Summer Weekday)

2018
pollutant e 2025 2035 2045
ollutan
tons/da tons/da tons/da
ttons/day) | (O15/daY) | (tons/day) | (tons/day)
VVOC 7.5 2.8 2.0 1.7
NOy 14.9 6.4 4.1 4.5
Conformity
Pass Pass Pass
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Model Validation Project

#Newly-validated Travel Demand Model
will be used to perform Air Quality
Conformity determination

= 2050 LRTP
s FFY 2027-2030 TIP (May 2026)
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Model Validation Project

QUESTIONS?

Michael D. Golembiewski,

Transportation Modeler
mgolembiewski@berkspa.gov
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