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Presenter Notes
Presentation Notes
In January, we published NCHRP Report 924—the first national guidebook on the impacts that new technologies will have on land use and transportation as we know it. We categorized the many technologies we studied into three groups: Those that…
Replace the need for personal travel
Web conferencing, web entertainment, telecommuting, e-shopping, 3D printing
Enable better use of system resources
Shared Use Services, Ride Hailing Services, and Pre-Trip Planning Apps
Enable better management of systems
how fleet managers and agencies can use IoT resources to better manage their vehicle fleets and operations




What are agencies asking?

What are transformational How fast are they

technologies? coming?
What do | need to do
2 it?
today? What can wait* How do |
monitor the
Who do | involve? Who impacts?

do | partner with?

What do we know
about their likely
impacts?

How best to get
information out to
agencies?

Why should we
plan for them?

KITTELSON & ASSOCIATES

11/25/2025



071. Planning for Capacity Impacts
02. Regional Readiness

03. Infrastructure Readiness


Presenter Notes
Presentation Notes
Agenda


... at 70 mph iravel speed
o G 2400 pc/h/In

- 1.5 seconds =2 154 feet

m‘ m,‘ 3,600 pc/h/In

e e > 1.0 seconds = 103 feet
——

an an 7,200 pc/h/In

e e > 0.5 seconds > 51 feet
G—

If we reduce perception-reaction fime, we can
reduce following headway
and increase capacity
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THE PROBLEM WITH MOST AV STUDIES
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HCM CAYV Capacity Adjustment
Factors — Pooled Fund Study

» Develop capacity adjustments for connected and
automated vehicles (CAVs) at different levels of
volume and market penetration

* Vehicle and driver behavior fully customizable for
simulation scenarios




Highway Capacity Manual (HCM)
Context

« Highway Capacity Manual (HCM) traditionally used for
long-range planning applications

« Agencies looking to answer questions about the
Impacts of connected and automated vehicles (CAVs)
on future capacities

 Results from this study became official part of the
HCM 7% Edition
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HCM CAV Capacity Adjustment Factors:

Key Findings

« CAVs will likely increase capacities, but
... Not as soon as you may think

... not as much as media may suggest

 Actual capacity is a function of many factors
and assumptions

« Planning-level estimates can inform decision-
making, but agencies should understand
modeling assumptions

CAV Capacity Adjustment
Factor tables are in
HCM 7th Ed

Segment Types:

* Basic Freeway Segments

» Freeway Merge Bottlenecks
* Freeway Weaving Segments
* Freeway Managed Lanes

» Signalized Intersections

* Roundabouts

* TWSC Intersections

» Urban Street Segments

» Two-Lane Highways
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Presenter Notes
Presentation Notes
We want to leave you with a few take-aways.
 
First, we are finding that CAVs are likely to increase capacities of freeways and arterials, but…
Their wide-spread deployment may not happen as soon as we thought
And their capacity impacts may not be as great as they've been hyped.
 
Remember, actual capacity is a function of many factors. We talked about only a few of those today.
 
Our Capacity Adjustment Factors will help to guide planning-level estimates of future capacity needs. 
But agencies must understand the modeling assumptions to correctly apply the adjustment factors.
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North Central Texas Council of Governments

AV2.1 Planning Study

How will transformational
technologies affect regional
decision making?

How can agencies predict and
monitor the impacts of
transformational technologies?

What are the potential future

scenarios for automation in
the region?

What are best-practices
and funding opportunities
for AV deployments?
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Future Scenario Modeling

Evaluated AV Impact on: What are the

- Roadway Network Capacity potential future
. automation

* Intersection Performance e eE T T

» Population & Employment Distributions region?

Tool Selected.:

« TAFT: NCTCOG's regional travel demand model|

« AV-TAFT: upgraded by UT Austin to enable AV traffic modeling
« CMAV-TAFT: further upgraded by team for scenario evaluation
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Future Scenario Modeling

Key Assumption:

- Vehicles are both connected and automated.
Modeling Summary: They follow closely at high speeds. They move
« 29 different scenarios through intersections more effectively.
« 0, 25,50, and 100% fleet

penetration rates Key Findings:
Vehicle Miles Traveled (VMT) generally increases
- Vehicle Hours Traveled (VHT) generally decreases
- « Average Daily Speed generally increases

v application of new CAV - Daily Delay generally decreases

Capacity Adjustment Factors . CAVs alone will not solve the region’s future
1 in Highway Capacity Manual

7th Edtion congestion problems.
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P NCTCOG AV Hosting Handbook

Key Guidance:

SELECTING
PERFORMANCE
MEASURES

Net all of thesa maasures listed in this saction
nead or should ba incluced in an evaluation. Soma
sures may not relate to a project's goals and
objectives, data may not be available to measure
othars, and staff tima and rasources will constrain
how many maasuras can raalistically b includadl,
One possible approach to identifying performanca
measures is as follows:
Identify potential performance measures that
can help evaluate each project objective, using
the performance measure lists and references
in this saction as starting points.

Consiclr the data collaction naeds for sach

- What is the current state of AV technology?

 What do cities need to know about AVs?

« How can cities prepare for AVs?

+ If data are not available, the measure will
need to be dropped.

If data will nead to be obtained from the
AV operator, the measure is a candidats,
but also identify whether alternative
measures are available as backups if the
data cannot be obtained

If data are readily available, the measure is

acandidate,

Salact one or more measures for sach
objective, balancing data availability and
collaction naeds with how wall the measure
‘addras ses the objactiva.

For measures that require data from AV
operators, build these data requests intothe
agency’s AV regulations (where permitted
by state law) or make them pricrities when
negotiating with AV operators.

Parformance maasures are useless when the data
requirad by them are not readily available or are
too difficult to collact. Too much data can also b
an issue iFit takes too much tima to collect and
analyze the data. It may b batter to start smaller
and expand the numbsr of maasures as th

agency gains experience with AV pilots.”

EVALUATING
AV PILOT
PERFORMANCE

This subsection provides potential
performance meastres to addrass an AV pilot's
performance from bath the traveler or shipment
receiver point of view (“quality of service”

and the owner/operator peint of view, These
measures are derived primarily from FTAs Mobility °

mance Metrics for ntegrated Mobilty and

Beyona supplemented with aditional measures

from TCRP Report 88 A Guicebook for Developing .
o Transit Performance-Measurement System_ and

measures identified through agency and expert

interviews conclucted during the development of

this handbook: -

Traveler-Focused
Measures

Parformance measurss ara available to help.

and immadiataly after a trip. Measures marked

ked with ** can ba obtained from .

=
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PRE-TRIP
MEASURES
« Reservation convenience
for trips requiring an advanced
reservation

Lead time (minimum advance notice
required to reserve a trip)
Offset time* Cdifference betwesn
preferred and available departure/arrival
time)
Excoss walt time" (lateness) (difference
betwaan when the vahicle is schadulad to
arriva and whan It actually arrives)

Trip planning and booking experience*

Resarvation convenience for on-clemand trips

Wait time* (time betwesn when a trip
is requested and when the vehicle is
schedluled to arrive) (g, by trip, time, or
geoaraphy)

Excess walt tima*

Trip planning and booking experience*

EVALUATING AV
EFFECTS ON THE
COMMUNITY AND
REGION

This subsection provides potential performance

measures for use

in a longer-tarm monitoring

Program to evaluate how AVs may be affecting
the community and region. For thess maasuras
to be useful in decision-making, they need to
be regularly measured and manitored (ideally
annually), which may bs a more fraquent
data-collection and -analysis schedule than

an agency may be used to for transportation

planning.

The measures are derived primarily from
INCHRP Report 924: Forasaeing the Impact of
Transformational Technofogies on Land Use and
Transportation® and FTA's Mobility Ferformance
Metrics for intagrated Mobility and Bayond
upplemented with aclditional measuras
identified throuah agency and expert interviews
conducted during the development of this
handb ook, These referances also describe
Potential data sources for these measures.

A challenge with applying these measures is
identifying how much of the change i a given
measure is attributable to AVs and how much is

Without AV sarvicss can halp in this regard.

+ Jobaccess

Number of jobs and/or other
destinations accassible in X"/ "Y"/ “Z
minutes of sp ecified geographies (2.0
censustract, TAZ)

Sarvice coverage area

Median travel time (generally, for
Persons with disabilities, by geography)
Monthly cost of transportation as a
Share of cansus tract madian monthly

Growth

Populatio
Jobs (tott

Employec
geograph

Tax receif
oceupanc.

Licenses ¢

Land use

Parmits p

Early indlicato

Complain
Coda enfc
Cendtion
Zoning ve

Compreh:

Parking

Curb/iot/
utilization

. Averagec

by travel
Safoty

.+ Crashra
moda.

North Central Texas
Council of Governments
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AUTOMATED VEHICLE
HOSTING HANDBOOK

FOR NORTH CENTRAL TEXAS COMMUNITIES

What
for AV deployments?

are best-practlces

A
MEEyCYREGULAToRYPo

to
three feyers, * "*9Uate Avs ang 4\,

WERs

V15 divided amopg

felated technojog,

Federa)
J = @ s
tate
Powers
— Local

Powers
"

* Propap
3 Proaciiye

Suida iy for ave
nco. bypr.
s y prov

o SoMsistoncy e D803 araag
Cossary, gy CCTOSS stato b an

CPashworthiners 28 Nerstate comnts S o0rame, ey 0 Practcs, g Vg
COmmnicae ONsing th o' ehicty ot aseapeyent Offring ot orEO"t0 pilog
N o™ 21 o dasign oy Used for b0 adoptag 0.1 Particy < oS8 While
Markingsa 0" Of taffic signg Nationwige " PProact
h respect ” * Drotecting g, "

Transpernect © AVs, the s o, ok 3 the abiity o,
Shaping fenio" 195 dovelope g o 2rtment of 0l oMY Cholcos, oqert® t© hevo ang
folra) X rincipig roy " O e g 72 oo

omatec)

Policys
* Prioritigi,

kgt 10 ol rong gy

Tor now sadd 3 a0 Whie 9 States o

safety risks, 9 the potentiyy Yohice cogg, ot F9URtS drive

surn beensing

Formai, e o
ot sy nayy o 2 et g 180y s
Nl k5 that promo 2, 0Pling ot e el G0y e 2 SPoed iy
Mobilty, e %% Means for gt TeQulatony Lo dictions in gy o " 2150 pre.
"1 economic. gog ‘"’*’”num@m “’Yfenmmcyam, 1o areas, £ promogg
Modomiz g - 0 Toxas, thg gz, 55 the statg o
unnec, To9ulations as ' State ragy)qy
- Sl Impagy :v:"”"a’ Pects of avs,  cOUates the following
orting volur fovelopme, .
technica) Intary, cons, nt; ‘Senato gy,
Standar, ONSUs-bag o 2205
i Presd ) o
123520, non.prgee 1ot 419 5eeking pegor 1210 Texas with oy oIt AVS to
regulati iPtive ap, mance- Operator, O withe
o0 gy BEroachos won ot PRYSICl b o
Shcouraging Wit appi® SPeratos iy o iEk,
OPerati Onsistont ro, Wit le traffic (g, Phiance
"
ot e g ol g, T
L i et iving sy o 99V, ha oy 2o
Miessly nat ! can System co, > 195 an au
¥ Nationwig, Star DL With focery e

s Standards j; ,,
125 Vhiclo liabijyy
i o

September 2022
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9  Automated Vehiele Hosting Best Practices Handbook

demographics, origins and/or destinations, and
trip purposesto allow mor dstailad analyses of
survey results®
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https://av21-kentico-admin.nctcog.org/SharedMedia/av21/AV2.1-Media-Library/NCTCOG-AV-Hosting-Handbook_Final_Sep2022.pdf

Public Meetings & K-12 Lesson Plan

How do we excite the next

Preparing for Emerging
Transportation Technologies

A Panel Discussion on Education Connecting
and Workforce Development

Communities with Emerging
Transportation Technologies

Meet the Panel

LaKesha Raynor

Director, Workforce Development
and Apprenticeships Relationship
Management

Dallas College, Cedar Valley Campus

Ernest Huffman
Aviation Planning and )
Education Program Manager ' 1
North Central Texas Council
of Governments

4

Janille Smith-Colin, Ph.D.
o) Assistant Professor
Southern Methodist University

Kentrel Phillips, Ed.D.
Chief Academic Officer
Everman ISD

Abby Morgan, Ph.D., P.E.
Associate Transportation/
Planning Engineer
Kittelson & Associates, Inc.

Denise Smith, Ph.D.
f Director of Community Engagement
Hummingbird Firm

Public Meetings

Hurnmingbird {‘ -
-

AV2.1 EMERGING
TRANSPORTATION
TECHNOLOGIES

Preparing for Emerging Transportation Technologies

English - Same Message, Different Audience

Social Studies - A Review of Transportation Policy

Math - Avoid the Crash!

Science - Pavement Markings and the Science of Retroreflectivity
First Lego League (WeDo 2.0 Software) - Blind Spot Monitoring

Other Transportation-Related Lesson Plans

February 2022

Lesson Plans

generation about
transportation?
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https://www.connectntxfutures.org/Get-Involved#:%7E:text=Recap%20of%20Virtual%20Public%20Meeting%20%232
https://av21-kentico-admin.nctcog.org/SharedMedia/av21/AV2.1-Media-Library/K-12-Lesson-Plans.pdf
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Guidance for Sustainable Integration of
Automated Transportation Technologies

AV Pooled Fund Study

Audience: State and local infrastructure Uses:

owner-operators = Developing Goals

» Readiness Assessments

Focus: Applications of AVs on public roads = Deployment Planning

= Passenger cars = |Long-Range Planning

= Commercial Trucks = Policy & Process Development

. \‘Oe

= Transit vehicles
= Engagement

= Personal delivery devices (PDDs)
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Thank you!

AbpPy Morgan, PE, PAD
PrinCIPAIFENgInEES!
dmorgan@xkifielson.com
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Scan for NCTCOG
Project Website
ConnectNTxFutures.org
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