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Today's Learning Objectives

(1) Estimate airport roadway requirements
and analyze airport terminal area roadways

(2) Evaluate airport curbside operations

(3) Improve airport curbside and terminal
area roadway operations with innovative
strategies
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American Association of Airport Executives (AAAE)

1.0 Continuing Education Units (CEUSs)
are available to Accredited Airport
Executives (A.A.E.)

Report your CEUs:
WwWw.aaae.org/ceu
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http://www.aaae.org/ceu

American Institute of Certified Planners (AICP)

1.5 Certification Maintenance Credits

You must attend the entire webinar to be
eligible for credits

Log into the American Planning Association
website to claim your credits
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Questions and Answers

Please type your questions into Questions
your webinar control panel

We will read your questions out
loud, and answer as many as | Noquestionsyet

#TRBwebinar

Your question will be sent to staff
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Abubaker Azam

Moderator; San Francisco International Airport

- Director of Operations, Airport
Services, San Francisco International
Airport

» Has over thirty-three years of
Aviation Management experience

» Board of Directors of the Airport
Ground Transportation Association

» Chairman of the California Airports
Council - Landside Committee and
Ambassador Transportation
Research Board, Airport Cooperative
Research Program (ACRP)
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L Lo EVARY LELGES

Peter Mandle
peter.mandle@InterVISTAS.com
InterVISTAS

Gavin Duncan

gavin.duncan@intervistas.com
InterVISTAS
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ACRP Report 266

Improving Curbside and Roadway
Operations

Peter Mandle and Gavin Duncan
InterVISTAS

————
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Peter Mandle

Principal Investigator

= Executive Vice President
InterVISTAS Consulting

» Planned and improved
curbsides and roads at
over 60 major airports

= Served as P.I. for 12 ACRP
projects

= Past Chair of TRB
Aviation Group and
Landside Committee
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Gavin Duncan

Deputy Principal Investigator

= Senior Vice President
InterVISTAS Consulting

» Planned and improved
curbsides and roads at
over 40 major airports

- P.I. or Deputy P.l. for 5
ACRP projects

= Panel chair for ACRP 04-
26 (Terminal Evacuations)

= Past member of TRB
Landside Committee
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ACRP Report 266 Oversight Panel

Craig Leiner, Ricondo & Associates, Panel Chairman
Abubaker Azam, San Francisco International Airport
Kimberly Fabend, C&S Companies

Quinn Hatoff, Uber Technologies

Christopher R. Pheasant, Safety & Security Instruction
Dawoud Omar Stevenson, Savannah International Airport
William Reinhardt, FAA Liaison

Christopher ). Oswald, ACI-NA Liaison

Matthew Griffin, ACRP Senior Program Officer
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ACRP Report 266 Research Team

InterVISTAS Consulting
-Peter Mandle, Principal Investigator
«Gavin Duncan, Deputy Principal Investigator
*Ernest Choi

Kittelson & Associates
Lee Rodegerdts, Deputy Principal Investigator
«Kush Bhagat

Jacobsen Daniels

*Jacob Sotsky
*Kirkland Ellens

ABM Aviation
«Jeff Cushman
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Background

« ACRP Report 40: Airport - Airports focusing on customer
Curbside and Terminal Area experience (CX) while seeking
Roadway Operations (2010) to accommodate increased

. Focused on data gathering &  traffic
analysis, less emphasis on - Many airports experiencing
modifying & operating significant roadway and
roadways curbside congestion

 New providers have created - Challenging to expand
opportunities and challenges  capacity while providing
acceptable CX
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Research Objectives

« Publish an updated text based on the original guidebook
- Review/update associated analysis tools, including QATAR

* Present information on recently implemented ground
transportation (GT) services

- Discuss how airports can anticipate & accommodate future
services

- ldentify scalable strategies for traffic demand and congestion
management
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Contents of ACRP Report 266

1.
2.
3.
4.
5.
6.

Purpose and Organization of the Guide

Framework of Analysis of Airport Roadways and Curbsides
Estimating Airport Roadway Requirements

Analyzing Airport Terminal Area Roadways

Evaluating Curbside Operations

Improving Airport Curbside and Terminal Area Roadway
Operations

Innovative Strategies
8. Appendices—glossary, bibliography, QATAR user’s manual

N
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Today's Topics

1. Purpose and Organization of the Guide

2. Framework of Analysis of Airport Roadways and Curbsides
(3. Estimating Airport Roadway Requirements

4. Analyzing Airport Terminal Area Roadways
L 3.

6.

Evaluating Curbside Operations )

Improving Airport Curbside and Terminal Area Roadway
Operations

( 7. Innovative Strategies )
8. Appendices—glossary, bibliography, QATAR user’s manual
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Airport Roadway Users

Airport roadways accommodate a wide range
of users

 Private vehicles
« Rental cars
« Taxicabs (prearranged and on-demand)

« Transportation Network Companies (TNCs, such
as Lyft and Uber)

» Limousines (prearranged and on-demand)
« Scheduled vans and buses

« Courtesy vehicles

« Charter buses

 Public transit services

 Service and delivery vehicles

Other
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Types of Airport Roadways

Airport access

Circulation and recirculation

Curbsides

Facility-specific access

Service roads

Non-terminal facilities can
generate significant traffic volumes

roun
______- B
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What Makes Airport Roadway Operations

Avianca Air Canada

Caribbean Airlines _
Air Berlin
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High proportion of unfamiliar users

Many complex directional signs

Stressful conditions

High proportion of large vehicles

Mix of experienced and inexperienced drivers

Recirculating traffic
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Analysis of Uninterrupted and

Interrupted Flows

- Updated Highway Capacity Manual
(HCM) methods appropriate for

analysis of airport roadways having:

» Uninterrupted traffic flows of 35 mph and higher
> Traffic flows controlled by signals and stop signs

« HCM methods were extrapolated to
include 30 mph and 25 mph roadways
with uninterrupted flow

- Updated method for low-speed
weaving
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S8 | on the left.

| Type C weave
| from the lower left must make two
lane changes to
| Vehicles entering from the lower
right require no lane changes to exit

. Vehicles entering

exit on the right.
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Evaluating Curbside Operations
Quality of Service replaces Level of Service (LOS)
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Quick Analysis Tool for Airport

Roadways (QATAR)

 Quick estimation tool to Quick Analysis Tool for Airport Roadways

. . QATAR v2.0 developed by Kittelson & Associates, Inc. in association with Inter'VISTAS Consulting, Inc.
assess curbside operations
STEP 1: Describe the curbside and key global assumptions

and sufficiency - Exoort o il
- Excel based, simpler to use General
than microsimulation tools Vser name (optonal) WGRD
o o Date (optional) 21872023
- Analyzes interaction F— —
bEtwee n th ro ugh a n d Roadway location (optional) Outer Roadway
Stop pi ng traffic Scenario (optional) PAL 3.1
® U pdated to reflect user Select level / type of roadway Mixed
feedback on ACRP 40 version ——~=" e
Unit System US Customary System

and additional data
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Quick Analysis Tool for Airport
Roadways (QATAR)

- Allows analysis of:
> 3, 4, or 5-lane curbsides

= Alternative curbside allocations
and curb lengths

» Crosswalk volumes, operations,
and locations

» Double parking allowed?

» Passenger and driver-side
loading/unloading

Results: tables and graphic
depicting sufficiency of through
and stopping lanes in each zone

Also includes separate module for
analysis of roadway weaving
operations
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How to use QATAR

8:1&0‘5 Ana!ysis Tool for Airport Roadways Ve h | C | e I N p u tS

by Kittelson & A ,Inc. in 1 with interVISTAS Consulting, Inc.

STEP 2: Enter vehicle classification, curbside parking lengths, and dwell times Previous Next Export to File

Input Legend

Enter adjs factor

Regional Adjustment Factor 95% User Input

« Policy regarding use of 1st

parks
E:r::m of 2nd lane full when next vehicle double | Calculated Value

S and 2" |anes

Specify roadway traffic volumes by entering:

The total volumes of vehicles using the roadway. in

vehicles per hour, and the percentage of total ®
volume in each vehicle class. . .
[The volume of vehicles, in vehicles per hour, for ° I IO u r | y t raff I C b y Ve h I C | e

each vehicle class.

Enter the total volume of traffic using the roadway
[Total roadway trafic volume in vehicles per hour ‘ 1200 | | . I
Class. volume or

(vph)

This table provides an input for the vehicle class information required for the analysis. Users can enter vehicle class names,

specify the valumes as direct values or percentages of total roadway voumes, and input parking lengths and dwell times.
'VEHICLE VOLUMES VEHICLE LENGTHS AND DWELL TIMES
e percentage of tota

PERCENTAGE OF TOTAL VOLUME BY CLASS
ARRIVALS ROADWAY ARRIVAL S ROADWAY
Percent of Optional Optional

Vehicles ol Default User Default Ueor
Vehicle | Override | Average . .
perhour | roadway © " ¢ Override
Parking Vehicle dwell time " .
(vph) traffic ‘ ° dwell time
volume | Length (feeq| - Parking | {minutes) | (0 T
Length (Feet)

— | time (actual field data or
defaults)
Regional adjustment factor

Limousines - Preqesened : 0%
TNCs — On demand B0 B0 0%
TNCs ~PIN System :

Door-to-door vans

Courtesy vehicles

Courtesy, bus

Charter vans

Charter minibus

Charter bus

Scheduied bus

Senice and delivery vehicies
‘Airport operated vehicles.
shuttle vehicie
passenger vehicle

2
i et i D
[}

1.200 100.0%

Total
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How to use QATAR

Quick Analysis Tool for Airport Roadways

R S Configuration Inputs

STEP 3: Enter zone attributes and mix of vehicles stopping in each zone Previous Next Export to File

zones
Hurnber of curbside zones (including crosswalks,
no stopping zones_source zones. and sink zones|

— e * Length and use of each zone

liame (optianai) Zons 3 Zon
Tipe

Curb langth, (]

[Number of drver's side parking lanes
Humber of through lanes

iimbar of passengers sida parking ianes,
Doube parking aliowed

Crosswalk thry lane capacity

 Passenger vs. driver side curb

Crosswalk ty;
Crosswalk adystrent facior
Cycle length (5]
Walk time (5]
Pedestrian clearance fime (5]
Viehicular lost time (5)
[+ for entry. - for exit)

e Location and use of X-walks

<<lnsent <<lnsert <<lnsert <<lnsert <<lnsert Add o
Delete Datete Dalate Delste Delste
The percetage of vehicies stopping ot cunbside | C.

e e * Mid-curb entries and exits

Enter the volume of vehicles stopping at passenger's side curbside
Volume using passengers side curb {vph) Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 .. Ry total
. 660

Piivate vehicies g . - : i
Taxis - On demand 5 § T — i}
THCS - On demand z g -t i |

Total

ata e
For each curbside zone and vehicle class enter

Enter the volume of vehicles stopping at driver's side curbside
Volume using difve’ side curb (iph) Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Cubtotal  Rowytotal
B E ! 50

Private vehicles B i 660 |
5 o o 300
Combined total volume of vehicles stopping curbside

Twas - On demand
TNCs — On demand

Combemed wolumes using curb vph) Zone 1 Zome 2
Private vehicles - -

Total
Tanis - On demand -
TNCs - On demand
Total

L Zone 3 Zone 4 om0 5
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Example of QATAR Products

Outputs

Quick Analysis Tool for Airport Roadways

QATAR v2.0 by Kittelson & Inc. in with InterVISTAS Consulting, Inc.

Results: Summary by Zone - -

+ Quality of service for each
Airport GRR

Roadway location Inner Road

ST zone presented in table
and graphic

Number of curbside zones 9

E————— = = 7 7 =
i % . =
to TextFile (csv) P P /
Zone ID one one Zone 3 | zone one one Zone 7 | zone s | Zone o | -
Name/description Zonel  Zone2 Zone 3 Zone 4 Zone 5 Zone 6 Zone 7 Zone 8 Zone 9 [ ) I S O I at e S C h al | e n eS W I t h
Curb length (!eel) 70 36 180 36 175 36 165 36 170
Zone type actie  xwalk active xwalk active xwalk active xwalk active
S wo w0 o0 o0 w0 o oo 0 w0 |0 ad in / un | 0 ad in |an es
Roadway capacity (yoh) 1,905 1,202 2,344 1,202 822 1,202 1,117 1,202 1117
Roadway vn\ume-mcapacny ratio 0.441 0.650 0.358 0.650 1.022 0.650 0.752 0.650 0.752
Near Near Near Near
Under capati capa capati capact versus t rave | I anes

Roadway Sufficiency Capacity  y Under Capacity y Over Capacity y Near Capacity y Near Capacity
Curb demand (# in sys 95% of time) 3.0 N/A 5.0 NA 13.0 N/A 10.0 N/A 10.0
Curb capacity per lane (vehicles) 3.0 N/A 7.0 NA 7.0 N/A 7.0 N/A 7.0
Curb utilization ratio 1.000 N/A 0.714 N/A 1.857 N/A 1.429 N/A 1.429

Under
U wn emcwmey A mcwes  we wescwsy A escomcy . Graphms easi |y expo rted

Sufficiency key:

Under Capacity [ -> - Denotes through/approach lane

N Gty  Denates o sop ane  Alternatives can be tested

Over Capacity

quickly and efficiently

Sciences
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Innovative Strategies

Primary strategies
1. Enforcement
2. Traffic demand management

3. Congestion management AnCs & AV
Complimentary strategies TR

4. Customer experience
i m p rovem ents Trafic Demand Congestion

5. Sustainability Hamagumant Management
6. Accommodating TNCs

7. Accommodating autonomous
vehicles

8. Supporting technologies

Sciences
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Innovative Strategies

For each strategy, the Guidebook presents:

- Description and sub-categories

- Applicability
- Examples where strategy has been used
- Estimated costs

Trafic Demand Congestion

- Implementation considerations Management Management

Customer
Service

« Complimentary strategies

About 100 pages devoted to strategies
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Enforcement - LEOs vs. TCOs

Use of sworn and civilian
enforcement officers - costs,
availability, back-up, appearance

Number of officers required

Active and consistent enforcement

Balancing customer experience and

strict enforcement

Supporting technologies

N AT I O N A L ;;ige;::;;mg AIRPORT
ACADEMIES hedicine ACRP Coomtuue

(== TRANSPORTATION RESEARCH BOARD




Enforcement - continued

Control of crosswalks -
Uncontrolled, STOP
signs, signals, officers,
others
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« Regulatory sign
messages and
placement

NO PARKING
NO WAITING

« Warning messages,
ticketing, and towing

@

City of Phoenix
AVIATION DEPARTMENT

Special Needs
Permit

Date:
Starting Time:

Amount of Time
Granted:

Plate:
Employee ID:
Location:

This permitis for one time useonly.

www.phxskyharbor.com
TTV: 1-800-781-1010

[T
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Traffic Demand Strategies

Provide site away from terminal for:
» Commercial vehicle boarding
» Private vehicle pickup and drop-off
» Employee parking
- Encourage motorists dropping off:
and picking up to use
> Cell phone lots

|
|
JAVOID TRAFFIC CONGESTION Jlif=7 %

» Hourly parking

» Long-term parking
» Transit or HOVs

« Use of less busy curbside levels
- Dynamic signs

Source: Sacramento International Airport
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Congestion Management Strategies

e Crosswalks:

= Consolidate, coordinate, or remove crosswalks
» Change crosswalk controls

7 Use raised crosswalks/speed platforms
- Revise/reallocate curb space and layout
- Modify/lengthen roadway weaving area
- Provide virtual taxi queue/automated dispatching

- Establish new or increased fees:
» Demand management fees
> Higher fees for curbside use by commercial vehicles

» Private motorist access fees
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Customer Service Strategies

* Enclosed waiting IPECD K Vi

areas w el |
« Bus and shuttle | \! f@:%‘ =" 0=
arrival time info ‘ o N =
+ Schedule, fare, and _A
route info
« PSAs at curbsides 7z . Uhal |
|
« Enhanced safety
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Sustainability Strategies

Encourage use of:
 HOVs and transit

« Long-duration parking
* Electric vehicles

]
Closest Parking to STL. The boxes below show current
A SUPER g _
P‘ ﬂ’{ availability at each location. Click for rates and details.

L
I
You're In.You're Out. You're Gone.

32% 1% 30% 42% 41% 23% 4%
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Accommodating TNCs

- Improve waiting vehicle
boarding areas/zoning

- Establish remote passenger
boarding areas

- Establish geofence

« Review hold lot size and
location

 Promote improved TNC
company dispatching
procedures
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Accommodating Autonomous Vehicles

 No examples when Guidebook prepared, but now at PHX

« Both “robotaxis” and shuttle vans

Proposed strategies
- Separate AVs and non-AVs
- Update rules and regs (and fees)

- Prepare infrastructure
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FOR ADDITIONAL INFORMATION

Peter Mandle

Peter.Mandle@intervistas.com

Gavin Duncan

Gavin.Duncan@intervistas.com

InterVISTAS

/’——
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Peter Mandle
peter.mandle@InterVISTAS.com
InterVISTAS

Gavin Duncan

gavin.duncan@intervistas.com
InterVISTAS
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Other Events for You:

July 2025

Incorporating Shock Events into Aviation Demand Forecasting and
Airport Planning

August 2025
Integrating Crisis Management and Business Continuity at Airports

https://www.nationalacademies.org/trb/events
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https://www.nationalacademies.org/trb/events
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TRB Weekl

Subscribe to the newsletter for the most recent
TRB news & research:

https://bit.ly/ResubscribeTRBWeekly
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https://bit.ly/ResubscribeTRBWeekly

Get involved with TRB

Receive emails about upcoming webinars:
https://mailchi.mp/nas.edu/trbwebinars

Find upcoming conferences:
https://www.nationalacademies.org/trb/events

Y @NASEMTRB
IF] @NASEMTRB

m Transportation Research Board
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https://mailchi.mp/nas.edu/trbwebinars
https://www.nationalacademies.org/trb/events
https://www.linkedin.com/company/transportation-research-board-of-the-national-academies/
https://www.linkedin.com/company/transportation-research-board-of-the-national-academies/
https://twitter.com/nasemtrb
https://twitter.com/nasemtrb
https://www.facebook.com/NASEMTRB/
https://www.facebook.com/NASEMTRB/

Get Involved with TRB

Be a Friend of a committee bit.ly/TRBcommittees
= Networking opportunities

= May provide a path to Standing Technical Committee
membership

Join a Standing Committee bit.ly/TRBstandingcommittee

Work with CRP https://bit.ly/TRB-crp

Update your information www.mytrb.org

Getting involved is free!
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Get involved with ACRP

1. Join the ACRP
IdeaHub
community

2. Volunteer for
a project panel

3. Prepare 3 Visit us online:
CoopERATIV research
ACRP ProcH proposal www.trb.org/ACRP

4. Answer an
ACRP survey

5. Apply the
research
results
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http://www.trb.org/ACRP

ACRP Recorded Webinars

D‘)
ACRP

WEBINAR

Have you missed a past ACRP webinar that you wish you
could have attended?

No worries! All ACRP webinars are recorded and posted to
TRB's website for viewing at any time.

There are over 100 webinar recordings on a variety of
aviation topics available to you at:

https://www.nationalacademies.org/events
Select “Past Events” tab and search for “TRB Webinars”.
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https://www.nationalacademies.org/events
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