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Today’s Learning Objectives

 Estimate future parking demand for your airport

 |dentify key considerations for evaluating new
parking technologies and payment systems
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American Association of Airport Executives (AAAE)

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

Report your CEUs:
www.aaae.org/ceu
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http://www.aaae.org/ceu
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Adam Cohen

University of California, Berkeley

=~ Mobility futures researcher,
Transportation Sustainability Research
Center, UC Berkeley

=~ Research focuses on innovative mobility
strategies, including advanced air
mobility, vehicle automation,
transportation network companies,
smart cities, smartphone apps, and
other emerging technologies

»- Multidisciplinary background with
unique insight into automation,
electrification, landside and airside
aviation issues, and the potential
impacts of innovative and disruptive
technologies.
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ACRP is an Industry-Driven Program

= Managed by TRB and sponsored by the
Federal Aviation Administration (FAA).

= Seeks out the latest issues facing the S
airport industry. - 20 3~~umm"?
. ) e BROGRESs -
= Conducts research to find solutions.

= Publishes and disseminates research
results through free publications and
webinars.
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Today’s Speakers

Jenna Buckner
jbuckner@ricondo.com
Ricondo and Associates

Gavin Duncan
Gavin.Duncan@InterVISTAS.com
InterVISTAS

John Dorsett

JDorsett@walkerconsultants.com
Walker Consultants
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Rethinking Airport Parking to Preserve and Enhance
Non-Aeronautical Revenues

Gavin Duncan
John Dorsett, AICP, CPP, MBA
Jenna Buckner, CM, MBA
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Research Team

=~ Gavin Duncan - Inter V/STAS, Senior Vice President

- John Dorsett - Walker Consultants, Managing Director and Senior Vice
President

=~ Jenna Buckner - Ricondo and Associates, Director
= JLL
= DWU Consultants

The National Academies of

SCIENCES - ENGINEERING + MEDICINE

TRANSPORTATION RESEARCH BOARD




Research Problem

Parking demand at airports is declining due to TNCs (e.g., Lyft and Uber) and
(eventually) automated vehicles, therefore airports could use guidance on:
- Forecasting parking needs in environment of uncertainty

- Evaluating potential for conversion of existing parking facilities that may not be
needed

- Strategies to offset ongoing and future revenue reductions
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Research Approach

- Airport interviews

- Case studies

- Forecasting techniques

- Parking management best practices
- Research into repurposing

- Prepare Guidebook
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Risks to Parking and Ground Transportation Revenues

In 2018, parking + rental car + ground transportation generated 60% of non-
aeronautical revenues

- Since 2015, rental car revenue per passenger has declined

- Since 2014, parking revenue per passenger has not kept pace with inflation

2018 Total Operating Revenues $23,328
2018 Total Non-Aeronautical Revenues $10,690

*Services, Hotel,
505,5% 9240,2%
Food and Beverage,
$865, 8%

Retail and Duty Free,
$838,8%

Aeronaus tical q
5 Non-Aeronautical N Parkingand Ground
SN, Revenue, $10,681, 46% s Ia"sn‘;"'w Transportation,
$12,647,54% T 7 U E ol% $4,501,42%

Other, $1,047,10%

Source: FAA, AAS-400, CATS Report 127. * Includes revenues for services such as telecommunications, internet

access, advertising, barbershops, shoeshine stands, sp:
from other non-aeronautical terminal uses not otherwise listed.
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Risks to Parking and Ground Transportation Revenues

Current and future risks include
- TNCs
- Subscription-based car rentals (e.g., ZipCar)
- Park for free / rent your car
- Peer-to-peer car rentals (e.g., Turo and Avail)
- Off-airport parking

=~ Automated vehicles

2018 Total Operating Revenues $23,328

Aeronau tical
Revenue,
$12,647 ,54%

Non-Aeronautical
Revenue, $10,681 ,46%

2018 Total Non-Aeronautical Revenues $10,690

*Services, Hotel,
$505,5% $240,2%
Food and Beverage,
$865, 8%

Retail and Duty Free,
$838,8%

Parkingand Ground
Land and Non- )
Terminal, $779,7% Qransnossnen
b plud $4,501, 42%

Other, $1,047,10%

Source: FAA, AAS-400, CATS Report 127.
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spas, and revenues

access, advertising, barbershops, shoeshine stands, sp:
from other non-aeronautical terminal uses not otherwise listed.
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Forecasting Future Parking Needs
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Estimating Future Parking Needs in Environment of

Uncertainty

Historical relationships (e.g., required spaces per annual passenger) are no longer
reliable for forecasting parking needs

- Strategies for
selecting design day

,—— Peak day (Tuesday, March 6): 6,425

Average Wednesday, peak parking month (March): 6,005 30th busiest day & average day, peak
95th percentile: 5,685 __passen ger mon th (March): 5,430

¥ 90th percentile: 5,405

Airport Parking Maximum Accumulation, All Facilities

1 51 101 151 201 251 301 351

< - Highest accumulation - - - - - Days during the year ----- Lowest accumulation - >
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Estimating Future Parking Needs in Environment of

Uncertainty

Historical relationships (e.g., required spaces per annual passenger) are no longer
reliable for forecasting parking needs

12,000 0.024

> Assess recent trends e /M

____________________ 19.7% reduction

8,000 Desi 0.016

6,000 0.012

4,000 0.008

Design Day Parking Spaces
Design Day Parking Spaces per Monthly
Originating Enplanement

2,000 0.004

2014 2015 2016 2017 2018
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Estimating Future Parking Needs in Environment of

Uncertainty

Historical relationships (e.g., required spaces per annual passenger) are no longer
reliable for forecasting parking needs
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Estimating Future Parking Needs in Environment of

Uncertainty

Historical relationships (e.g., required spaces per annual passenger) are no longer
reliable for forecasting parking needs
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- Estimate future
propensity to park

TNC Trips per Monthly
Originating Enplanement
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Estimating Future Parking Needs in Environment of

Uncertainty

Historical relationships (e.g., required spaces per annual passenger) are no longer
reliable for forecasting parking needs

- Estimate future
propensity to park

,,,,,,,,,,,,,

= Passenger surveys +
professional judgement
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Estimating Future Parking Needs in Environment of

Uncertainty

Historical relationships (e.g., required spaces per annual passenger) are no longer
reliable for forecasting parking needs

TNC Trips per Passenger
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Repurposing Parking Facilities
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Repurposing Parking Facilities

Early findings caused Research Team to redirect its efforts

ORIGINAL GOAL: “Evaluating potential for conversion of existing parking surface and
multi-story parking, rental car, and commercial ground transportation facilities to non-
vehicle uses”

All interviewed airports indicated that conversion of garages

to non-vehicle use would never happen
) If they had excess capacity, they would close remote surface lots first
- If a garage was not needed, it would be removed
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Repurposing Parking Facilities

Early findings caused Research Team to redirect its efforts

Garages are difficult to turn into something else
- People weigh more than cars
- More acceptable settling and lateral drift
- Sloped floors
- Elevator & stair locations
- Limited ceiling clearances
- Facades
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Redirection

Early findings caused Research Team to redirect its efforts

Research identified very few examples

Converting a surface lot is no different
than any other land development

Focus shifted to evaluating strategies for
using garages for pickup/drop-off operations,
such as for INCs (Uber / Lyft)

The National Academies of

SCIENCES - ENGINEERING + MEDICINE AC R P COORERATIVE
mRa e

TRANSPORTATION RESEARCH BOARD




Adapting Parking Facilities for Other Vehicular Uses

As demand shifts away from parking toward pickup/drop-off sewvices, existing parking
facilities can be used for such services. Key considerations:

- Pedestrian and motorist safety
- Customer experience

> Flexibility

- Driver familiarity

- Costs

- Efficiency
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Adapting Parking Facilities for Other Vehicular Uses Evaluated 5

potential configurations

260 feet

B Passenger waiting area
PEEEN

L . L - Linear, single-sided
Fnﬂl;n_,;d_,;n;rin;j _________________________________________
260 feet >
T -
24 fi ‘ehicle flow 3 H 1
(@ s B e 8 Linear, dual-sided
7777777777777t 222800 L AVANE AT 88 7777777777777 ... _
olumn grid centerline
260 feet |
- assenger walting area —=—
= 26.5 feet
2 S vehideflow 3 .
— [ Sawtooth, dual-sided

assenger waiting area

Column grid centerline

260 feet
A 77777 Passengerwaitingarea 727777777} — __—
=== Vehicle flow
/e A
4 ngled, pull through
10.4 feet
Column grid centerline _A
260 feet
>

Pull in, back out

199409

I
T T W77/ Passenger waiting atea 0 }

Column grid centerline _A
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Adapting Parking Facilities for Other Vehicular Uses Evaluated 5

potential configurations

Linear, single-sided

< 260 feet N
o i
W Passenger waiting area W

| l«—>| \
24 feet = Vehicle flow

1934 09

Column grid centerline _A

= 243 vehicles per hour
= Minimal pedestrian-vehicle interactions

= During busy periods, vehicles can double-
park

= Conventional configuration at an airport
= [nexpensive

Remote TNC loading area,
Los Angeles International Airport
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Adapting Parking Facilities for Other Vehicular Uses Evaluated 5

potential configurations

Linear, dual-sided

260 feet N

\

1934 09

= T B
%%/////////////////////////// Passengerwaltlngarea _____ _

olumn grid centerline

= 450 vehicles per hour
= Increased pedestrian-vehicle interactions

= When busy, double-parked vehicles risk
blocking roadway

= Left-side loading less common

= Inexpensive to build, may need staff for
crosswalk control

TNC loading area,
Nashville International Airport
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Adapting Parking Facilities for Other Vehicular Uses Evaluated 5

potential configurations

Sawtooth, dual-sided

< 260 feet >

Passenger waiting area TT —

26.5 feet

Cropswalk

Y assenger waiting area ——
Column grid centerline

= 464 vehicles per hour
= Increased pedestrian-vehicle interactions
= All vehicle travel is forward

= When busy, double-parked vehicles risk
blocking roadway

= Left-side loading is less common

= Inexpensive to build, may need staff for
crosswalk control

Sawtooth TNC spaces, Las Vegas
McCarran International Airport
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Adapting Parking Facilities for Other Vehicular Uses Evaluated 5

potential configurations

Angled pull-through
260 feet >
Passenger waitingarea 7727777777772

9 feet vehicle flow

N /7/%///////////////’

Column grid centerline _A

_____________ V77777,

199} 09

= 500 vehicles per hour
= Increased pedestrian-vehicle interactions
= All vehicle travel is forward

= Minimal ability to accommodate demand
surges

= Drivers may not see downstream open
spaces

= May require space guidance and/or staff
to direct drivers Pull-through TNC spaces,

Detroit Metropolitan Airport
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Adapting Parking Facilities for Other Vehicular Uses Evaluated 5

potential configurations

Pull in, back out

< 260 feet 3
| L

"7 Passenger waiting area

= Ofeet 10.4feet \_ Vehicle flow

199 09

Column grid centerline _A

= 330 vehicles per hour

= Minimal pedestrian-vehicle interactions
= Requires reversing into traffic

= Minimal ability to accommodate demand

surges

= Drivers may not see downstream open
spaces

= May require space guidance and/or staff Pull in, back out TNC spaces,
to direct drivers Seattle-Tacoma Int’l. Airport
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Adapting Parking Facilities for Other Vehicular Uses Evaluated 5

potential configurations

O stalls
243 vph

18 stalls
450 vph

16 stalls
464 vph

20 stalls

500 vph

" W77/ Fassenger waiting area_ 77/, 7 22 Sta I Is

< == 9feet 10.4feet Vehicle flow 3 330 vp h

Column grid centerline _A
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Conventional, inexpensive, requires no pedestrian
control, least capacity

Less conventional, requires pedestrian control, high
capacity

Less conventional, requires pedestrian control, high
capacity

Uncommon, frequent pedestrian-vehicle interactions,
highest capacity

Less conventional, requires no pedestrian control, low
capacity
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Repurposing Parking Facilities to Non-Vehicle Uses

= Opportunities are severely limited to convert parking structures

= Examples generally limited conversions at grade level (loads are not an issue) or roof
level (clearances are not an issue)

= No examples identified where an airport has taken a parking structure and converted to
a non-vehicle use

= Limited examples of where non-aviation uses have repurposed parking
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Future-Proofing New Parking Structures

= Guidebook summarizes numerous strategies for potential future-proofing

= Lower-cost (~ 10% premium): shorter planning horizon; provide for limited vertical
expansion; higher clearances; plan for additional mechanical/electrical
infrastructure; strategic locations for ramps, elevators, and stairs

= Medium-cost (10% - 25% premium): plan for firewalls/setbacks; provide for more
vertical expansion; build one level underground (future conversion to
mechanical/electrical space)

= Higher-cost (over 25% premium): design for higher live load; short-span
construction; helical or speed ramps (many airports may use these anyway)

= Since additional cost is incurred on opening day and future needs and payback are
uncertain, future-proofing can complicate project financing
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Strategies and Technologies to Preserve / Enhance Revenues
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Airport Parking Management Models

= Presents four models
- Management - pay operator expenses plus a fixed fee
- Lease / concession - pay operator a share of revenues

) ©

) Fixed price

- Private development investment
= Compares key aspects of each

- Revenue collection

-~ Reimbursable expenses

- Incentives

> Flexibility

> Risk management m Self Operate m Use Contractor
® Mgmt Agreement Concession

- Strengths and weaknesses = Other
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Chart2



Column1	Self Operate	Use Contractor	Mgmt Agreement	Concession	Other	0.2	0	0.54400000000000004	0.11200000000000002	0.14399999999999999	





Sheet1

		 		Column1

		Self Operate		20%

		Use Contractor		0%

		Mgmt Agreement		54%

		Concession		11%

		Other		14%



Column1	Self Operate	Use Contractor	Mgmt Agreement	Concession	Other	0.2	0	0.54400000000000004	0.11200000000000002	0.14399999999999999	






Innovative Payment Systems and Technologies

*  Revenue Management and Pre-booking

* New Payment Methods (Mobile Pay and Mobile Wallet)
* Nested Parking Areas

*  Automated Valet

*  Airport Access Fees
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Revenue Management & Pre-Booking

Where we are Opportunities

Database

Push
Messaging

Revenue
Mgmt

Pre-
Booking

EXTRAS —

Reservations systems for o
* Contactless payment
 Virtual products / discounts

* Promotional fulfilment Integrated airport-wide shopping cart with

* Occupancy management loyalty component & customized messaging
e Database build
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Revenue Management & Pre-Booking

Parking at SEA Airport

BOOk Entry Date Entry Time Exit Date Exit Time Promo Code

>
]
ﬁ Parkin 03/30/2022 2:00PM = 04/06/2022 GOOPM ¥ Book Now
arking

o Creste Account  Mamage Booking  Login

Book Your Sea-Tac Airport Parking in 4 Easy Steps

Parking Promotions and Coupons

Latest parking promo codes, deals and
o ° coupons

The official site for Pre-Booked Parking at
attle-Tacoma International Airport.
Now you can book online and save!

Select Time Exit Date Select Time

Airport Traveler Updates =

See all the impacts that could affect your Tn rn ntn Pea rsn n %

trip

07/2020 11:00 AM

" Pre-Booked Parking is Now Available Makin g your journey effortless

A COVID-19 and travel at SEA Airport More Information ©

A Parking Alert: The SEA parking garage is expected to be extra busy through mif
Spring Break. Please allow extra time to find a parking spot or consider alternate
See Transportation Alternatives Here [>]

e A
-

-]

=

Cell phone waiting Car care Premium lounge Airport meet and greet
Ll Leave your carin our care. prallr Premium personalized airport
Wait in a Pearson Airport Cell Professional car cleaning and Book your visit to one of our assistance to support you or
Phone Waiting Area at no detailing right in Terminal 1 premium travel lounges at a your loved one at every step of
charge for up to 45 minutes preferred rate when you reserve your journey

your parking in advance

The National Academies of
. AIRPORT

SCIENCES - ENGINEERING - MEDICINE COOPERATIVE

RESEARCH

PROGRAM

TRANSPORTATION RESEARCH BOARD




Modern Payment Methods

What Are They?

* Digital wallet: e.g. PayPal, Cash App

* Mobile wallets: e.g. ApplePay, GooglePay
» Pay Later feature: e.g. at NCP UK

Limited Deployment
Airports:

SEA  GooglePay in process, Paypal rejected (funds
hold time)
LAX  GooglePay scheduled for year end deploymeni C47ent, mabile payments are available imost
commonly through existing parking apps, e.g.

UK ABZ, GLA, SOU - Paypal, ApplePay and ParkMobile, Passport

GoogIePay on pre-booking site as OptiOI'IS
' [‘Pa@ [a‘ Pa\,J
PayPal
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Nested Parking Areas

Bluetooth

Automation via app-based account

Virtual

Moving beyond red and green

Objective: Enable variable pricing
without fixed capacity limits
» Based on license plate recognition

Objective: Provide fast, flexible set up
and ease of use at lower cost

 Based on BLE / mobile app

The National Academies of
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Automated Valet and Beyond

Automated Valet

* “Ray” (Serva Transport Systems) - Dusseldorf
Airport (2014)

« “Stan” (Stanley Robotics) - Lyon and London
Gatwick (2019)

Automated Parking
e Park Assist2.0
 Tesla “Enhanced Summon”

Automated Shuttles
* First mile/last mile
* Heathrow “pods”

e Tests worldwide, including AUS, DFW, GSP, BRU,
BMH, ADP, CHC, SDJ, others
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Airport Access Fees

Three Approaches:
*  Access to entire airport

Dallas Fort Worth International Airport

e  Access to curbside 2
| Entry/Exit Plaza }._

—

e  Alternative drop off / pick s ‘ H E%ﬁ

up zones

# Entry/Exit Plaza I
e E—

o’

£ 20 e s

DFW controls access to the entire airport through
two control plazas
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Airport Access Fees

Monetizing the Curb
* Increasingly, airports are charging the public to access the terminal curb for pick
up and drop off

e Mainlyin UK / Europe
* Under consideration in U.S.
* Existing systems need improvement

e

Charles De Gaulle International Airport
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Airport Access Fees

Proximity Fees

e Alternative Pick Up / Drop
Off Zones

* Some charged differentially
based on proximity to
terminal

* In Europe and Australia

ﬁ%\j Domestic pick up options

Priority Pick-up zone Rates from $4.35

Just g four minute walk rom Domestic terminals, our most convenient pick up option
Express Pick-up zone

Eight minute walkyrom the Domestic terminals
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FOR ADDITIONAL INFORMATION

Gavin Duncan

gavin.duncan@intervistas.com
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Rethinking Airport Parking to Preserve and Enhance
Non-Aeronautical Revenues

Gavin Duncan
John Dorsett, AICP, CPP, MBA
Jenna Buckner, CM, MBA
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Research Team

=~ Gavin Duncan - Inter V/STAS, Senior Vice President

- John Dorsett - Walker Consultants, Managing Director and Senior Vice
President

=~ Jenna Buckner - Ricondo and Associates, Director
= JLL
= DWU Consultants
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Research Problem

Parking demand at airports is declining due to TNCs (e.g., Lyft and Uber) and
(eventually) automated vehicles, therefore airports could use guidance on:
- Forecasting parking needs in environment of uncertainty

- Evaluating potential for conversion of existing parking facilities that may not be
needed

- Strategies to offset ongoing and future revenue reductions
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Research Approach

- Airport interviews

- Case studies

- Forecasting techniques

- Parking management best practices
- Research into repurposing

- Prepare Guidebook
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Risks to Parking and Ground Transportation

Revenues

In 2018, parking + rental car + ground transportation generated 60% of non-
aeronautical revenues

- Since 2015, rental car revenue per passenger has declined

- Since 2014, parking revenue per passenger has not kept pace with inflation

2018 Total Operating Revenues $23,328
2018 Total Non-Aeronautical Revenues $10,690
Hotel,

The National Academies of
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Risks to Parking and Ground Transportation

Revenues

Current and future risks include
- TNCs
- Subscription-based car rentals (e.g., ZipCar)
- Park for free / rent your car
- Peer-to-peer car rentals (e.g., Turo and Avail)
- Off-airport parking

=~ Automated vehicles

2018 Total Operating Revenues $23,328

Aeronau tical
Revenue,
$12,647 ,54%

Non-Aeronautical
Revenue, $10,681 ,46%

2018 Total Non-Aeronautical Revenues $10,690

*Services, Hotel,
505,5% 9240,2%
Food and Beverage,
$865, 8%

Retail and Duty Free,
$838,8%

Parkingand Ground
Land and Non- )
Terminal, $779,7% Qransnossnen
b plud $4,501, 42%

Other, $1,047,10%

Source: FAA, AAS-400, CATS Report 127.

The National Academies of

SCIENCES - ENGINEERING - MEDICINE

* Includes revenues for services such as telecommunications, internet
spas, and revenues

access, advertising, barbershops, shoeshine stands, sp:
from other non-aeronautical terminal uses not otherwise listed.
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Forecasting Future Parking Needs
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Estimating Future Parking Needs in Environment of

Uncertainty

Historical relationships (e.g., required spaces per annual passenger) are no longer
reliable for forecasting parking needs

- Strategies for
selecting design day

,—— Peak day (Tuesday, March 6): 6,425

Average Wednesday, peak parking month (March): 6,005 30th busiest day & average day, peak
95th percentile: 5,685 __passen ger mon th (March): 5,430

¥ 90th percentile: 5,405

Airport Parking Maximum Accumulation, All Facilities

1 51 101 151 201 251 301 351

< - Highest accumulation - - - - - Days during the year ----- Lowest accumulation - >
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Estimating Future Parking Needs in Environment of

Uncertainty

Historical relationships (e.g., required spaces per annual passenger) are no longer
reliable for forecasting parking needs

12,000 0.024

> Assess recent trends e /M

____________________ 19.7% reduction

8,000 Desi 0.016

6,000 0.012

4,000 0.008

Design Day Parking Spaces
Design Day Parking Spaces per Monthly
Originating Enplanement

2,000 0.004

2014 2015 2016 2017 2018
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Estimating Future Parking Needs in Environment of

Uncertainty

Historical relationships (e.g., required spaces per annual passenger) are no longer
reliable for forecasting parking needs

- Estimate future YR k R
_—-_N 0.018

propensity to park o ~ [ BRI 5

per Monthly

= T et =
i = % 0.28 j@\a_“e_m-" 0.014 %

- W
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) - o o
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g ®o12 S 0006 3. &
= £ © =
© 008 A o000 2 ©
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Estimating Future Parking Needs in Environment of

Uncertainty

Historical relationships (e.g., required spaces per annual passenger) are no longer
reliable for forecasting parking needs

o
&
wv
=
=
a
=
-}
-}
=
@

o ‘
w

(=]
o ©
N 1%

- Estimate future
propensity to park

TNC Trips per Monthly
Originating Enplanement
o
[
w

g
o o
ol [

0
Oct 2014 Oct 2016 Oct 2018 Oct 2020 Oct 2022 Oct 2024 Oct 2026 Oct 2028 Oct 2030 Oct 2032 Oct 2034 Oct 2036 Oct 2038

0.02 Parking Spaces per Passenger
0.018 Historical Forecast -------- >
= _ 0016
= Extrapolate from § £ oo \
5 0012
§ u% 0.01
recent trends
wv
%D = 0.006
&% oom
0.002

Oct 2014 Oct 2016 Oct 2018 Oct 2020 Oct 2022 Oct 2024 Oct 2026 Oct 2028 Oct 2030 Oct 2032 Oct 2034 Oct 2036 Oct 2038
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Estimating Future Parking Needs in Environment of

Uncertainty

Historical relationships (e.g., required spaces per annual passenger) are no longer
reliable for forecasting parking needs

- Estimate future
propensity to park

= Passenger surveys +
professional judgement
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Estimating Future Parking Needs in Environment of

Uncertainty

Historical relationships (e.g., required spaces per annual passenger) are no longer
reliable for forecasting parking needs

TNC Trips per Passenger
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Repurposing Parking Facilities
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Repurposing Parking Facilities

Early findings caused Research Team to redirect its efforts

ORIGINAL GOAL: “Evaluating potential for conversion of existing parking surface and
multi-story parking, rental car, and commercial ground transportation facilities to non-
vehicle uses”

All interviewed airports indicated that conversion of garages

to non-vehicle use would never happen
) If they had excess capacity, they would close remote surface lots first
- If a garage was not needed, it would be removed

The National Academies of
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Repurposing Parking Facilities

Early findings caused Research Team to redirect its efforts

Garages are difficult to turn into something else
- People weigh more than cars
- More acceptable settling and lateral drift
- Sloped floors
- Elevator & stair locations
- Limited ceiling clearances
- Facades

‘(\

3
= 100
[
S
i I I
2 <~ ) &
o " é{\‘ Qa e? '&
. z‘;\ q,"
~c~

"
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‘%rf
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Redirection

Early findings caused Research Team to redirect its efforts

Research identified very few examples

Converting a surface lot is no different
than any other land development

Focus shifted to evaluating strategies for
using garages for pickup/drop-off operations,
such as for INCs (Uber / Lyft)
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Adapting Parking Facilities for Other Vehicular Uses

As demand shifts away from parking toward pickup/drop-off sewvices, existing parking
facilities can be used for such services. Key considerations:

- Pedestrian and motorist safety
- Customer experience

> Flexibility

- Driver familiarity

- Costs

- Efficiency
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Adapting Parking Facilities for Other Vehicular Uses

Evaluated 5 potential configurations

260 feet

B Passenger waiting area
PEEEN

193409

Column orid centerline _A

260 feet
.

V7777777777, Passerget wating area 777777777777
24 feet = Vehicle flow

N

TN
g‘ 777777 FPassenserwaitingarea 777777771 _ _. _
olumn grid centerline

260 feet

- assenger waiting area

o 26.5 feet
=== Vehicle flow

1994 09

assenger waiting area

Column grid centerline

[« 260 feet
_____________ |77 7777, Passenger waiting area

f— Vehicle flow

10.4 feet

Column grid centerline _A

260 feet
>

/e

Passenger waiting area

T

199409

== Ofeet 10.4feet L Vehicle flow

Column grid centerline _A
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193409

193409

Linear, single-sided

Linear, dual-sided

Sawtooth, dual-sided

Angled, pull through

Pull in, back out
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Adapting Parking Facilities for Other Vehicular Uses

Evaluated 5 potential configurations

Linear, single-sided

260 feet

e L
W Passenger waiting area W
| l«—>| \
24 feet = Vehicle flow

1934 09

Column grid centerline _A

= 243 vehicles per hour
= Minimal pedestrian-vehicle interactions

= During busy periods, vehicles can double-
park

= Conventional configuration at an airport
= [nexpensive

Remote TNC loading area,
Los Angeles International Airport
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Adapting Parking Facilities for Other Vehicular Uses

Evaluated 5 potential configurations

Linear, dual-sided

260 feet N

\

1934 09

= T B
%%/////////////////////////// Passengerwaltlngarea _____ _

olumn grid centerline

= 450 vehicles per hour
= Increased pedestrian-vehicle interactions

= When busy, double-parked vehicles risk
blocking roadway

= Left-side loading less common

= Inexpensive to build, may need staff for
crosswalk control

TNC loading area,
Nashville International Airport
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Adapting Parking Facilities for Other Vehicular Uses

Evaluated 5 potential configurations

Sawtooth, dual-sided

< 260 feet >

Passenger waiting area TT —

26.5 feet

Cropswalk

Y assenger waiting area ——
Column grid centerline

= 464 vehicles per hour
= Increased pedestrian-vehicle interactions
= All vehicle travel is forward

= When busy, double-parked vehicles risk
blocking roadway

= Left-side loading is less common

= Inexpensive to build, may need staff for
crosswalk control

Sawtooth TNC spaces, Las Vegas
McCarran International Airport
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Adapting Parking Facilities for Other Vehicular Uses

Evaluated 5 potential configurations

Angled pull-through

260 feet
Passenger waiting area 727272 7727272}

9 feet vehicle flow

N /7/44/@///////////////’

Column grid centerline _A

_____________ V77777,

199} 09

= 500 vehicles per hour
= Increased pedestrian-vehicle interactions
= All vehicle travel is forward

= Minimal ability to accommodate demand
surges

= Drivers may not see downstream open
spaces

= May require space guidance and/or staff
to direct drivers Pull-through TNC spaces,

Detroit Metropolitan Airport
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Adapting Parking Facilities for Other Vehicular Uses

Evaluated 5 potential configurations

Pull in, back out

260 feet

<
€

|
Wz

Passenger waiting area

199 09

10.4 feet

e 9 feet

Column grid centerline _A

= 330 vehicles per hour
= Minimal pedestrian-vehicle interactions
= Requires reversing into traffic

= Minimal ability to accommodate demand
surges

= Drivers may not see downstream open
spaces

= May require space guidance and/or staff
to direct drivers
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Pull in, back out TNC spaces,
Seattle-Tacoma Int’l. Airport
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Adapting Parking Facilities for Other Vehicular Uses

Evaluated 5 potential configurations

O stalls
243 vph

18 stalls
450 vph

16 stalls
464 vph

20 stalls

500 vph

" W77/ Fassenger waiting area_ 77/, 7 22 Sta I Is

< Q== 9feet 10.4feet Vehicle flow e 33 0 vp h

Column grid centerline _A
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Conventional, inexpensive, requires no pedestrian
control, least capacity

Less conventional, requires pedestrian control, high
capacity

Less conventional, requires pedestrian control, high
capacity

Uncommon, frequent pedestrian-vehicle interactions,
highest capacity

Less conventional, requires no pedestrian control, low
capacity
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Repurposing Parking Facilities to Non-Vehicle Uses

= Opportunities are severely limited to convert parking structures

= Examples generally limited conversions at grade level (loads are not an issue) or roof
level (clearances are not an issue)

= No examples identified where an airport has taken a parking structure and converted to
a non-vehicle use

= Limited examples of where non-aviation uses have repurposed parking
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Future-Proofing New Parking Structures

= Guidebook summarizes numerous strategies for potential future-proofing

= Lower-cost (~ 10% premium): shorter planning horizon; provide for limited vertical
expansion; higher clearances; plan for additional mechanical/electrical
infrastructure; strategic locations for ramps, elevators, and stairs

= Medium-cost (10% - 25% premium): plan for firewalls/setbacks; provide for more
vertical expansion; build one level underground (future conversion to
mechanical/electrical space)

= Higher-cost (over 25% premium): design for higher live load; short-span
construction; helical or speed ramps (many airports may use these anyway)

= Since additional cost is incurred on opening day and future needs and payback are
uncertain, future-proofing can complicate project financing
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Strategies and Technologies to Preserve / Enhance
Revenues
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Airport Parking Management Models

= Presents four models
- Management - pay operator expenses plus a fixed fee
- Lease / concession - pay operator a share of revenues

) ©

) Fixed price

- Private development investment
= Compares key aspects of each

- Revenue collection

-~ Reimbursable expenses

- Incentives

> Flexibility

> Risk management m Self Operate m Use Contractor
® Mgmt Agreement Concession

- Strengths and weaknesses = Other
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Chart2
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Innovative Payment Systems and Technologies

*  Revenue Management and Pre-booking

* New Payment Methods (Mobile Pay and Mobile Wallet)
* Nested Parking Areas

*  Automated Valet

*  Airport Access Fees
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Revenue Management & Pre-Booking

Where we are Opportunities

Database

Push
Messaging

Revenue
Mgmt

Pre-
Booking

EXTRAS —

Reservations systems for o
* Contactless payment
 Virtual products / discounts

* Promotional fulfilment Integrated airport-wide shopping cart with

* Occupancy management loyalty component & customized messaging
e Database build

The National Academies of
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Revenue Management & Pre-Booking

Parking at SEA Airport

BOOk Entry Date Entry Time Exit Date Exit Time Promo Code

>
]
ﬁ Parkin 03/30/2022 2:00PM = 04/06/2022 GOOPM ¥ Book Now
arking

o Creste Account  Mamage Booking  Login

Book Your Sea-Tac Airport Parking in 4 Easy Steps

Parking Promotions and Coupons

Latest parking promo codes, deals and
o ° coupons

The official site for Pre-Booked Parking at
attle-Tacoma International Airport.
Now you can book online and save!

Select Time Exit Date Select Time

Airport Traveler Updates =

See all the impacts that could affect your Tn rn ntn Pea rsn n %

trip

07/2020 11:00 AM

" Pre-Booked Parking is Now Available Makin g your journey effortless

A COVID-19 and travel at SEA Airport More Information ©

A Parking Alert: The SEA parking garage is expected to be extra busy through mif
Spring Break. Please allow extra time to find a parking spot or consider alternate
See Transportation Alternatives Here [>]

e A
-

-]

=

Cell phone waiting Car care Premium lounge Airport meet and greet
Ll Leave your carin our care. prallr Premium personalized airport
Wait in a Pearson Airport Cell Professional car cleaning and Book your visit to one of our assistance to support you or
Phone Waiting Area at no detailing right in Terminal 1 premium travel lounges at a your loved one at every step of
charge for up to 45 minutes preferred rate when you reserve your journey

your parking in advance

The National Academies of
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Modern Payment Methods

What Are They?

* Digital wallet: e.g. PayPal, Cash App

* Mobile wallets: e.g. ApplePay, GooglePay
» Pay Later feature: e.g. at NCP UK

Limited Deployment
Airports:

SEA  GooglePay in process, Paypal rejected (funds
hold time)
LAX  GooglePay scheduled for year end deploymeni C47ent, mabile payments are available imost
commonly through existing parking apps, e.g.

UK ABZ, GLA, SOU - Paypal, ApplePay and ParkMobile, Passport

GoogIePay on pre-booking site as OptiOI'IS
' [‘Pa@ [a‘ Pa\,J
PayPal
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Nested Parking Areas

Bluetooth

Automation via app-based account

Virtual

Moving beyond red and green

Objective: Enable variable pricing
without fixed capacity limits
» Based on license plate recognition

Objective: Provide fast, flexible set up
and ease of use at lower cost

 Based on BLE / mobile app

The National Academies of
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Automated Valet and Beyond

Automated Valet

* “Ray” (Serva Transport Systems) - Dusseldorf
Airport (2014)

« “Stan” (Stanley Robotics) - Lyon and London
Gatwick (2019)

Automated Parking
e Park Assist2.0
 Tesla “Enhanced Summon”

Automated Shuttles
* First mile/last mile
* Heathrow “pods”

e Tests worldwide, including AUS, DFW, GSP, BRU,
BMH, ADP, CHC, SDJ, others
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Airport Access Fees

Three Approaches:
*  Access to entire airport

Dallas Fort Worth International Airport

*  Access to curbside lﬁ—
e  Alternative drop off / pick s "

up zones

# Entry/Exit Plaza I
e E—

o’

£ 20 e s

DFW controls access to the entire airport through
two control plazas
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Airport Access Fees

Monetizing the Curb
* Increasingly, airports are charging the public to access the terminal curb for pick
up and drop off

e Mainlyin UK / Europe
* Under consideration in U.S.
* Existing systems need improvement

e

Charles De Gaulle International Airport
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Airport Access Fees

Proximity Fees

e Alternative Pick Up / Drop
Off Zones

* Some charged differentially
based on proximity to
terminal

* In Europe and Australia

\f‘é; Domestic pick up options

Priority Pick-up zone Rates from $4.35

Just g four minute walk rom Domestic terminals, our most convenient pick up option
Express Pick-up zone

Eight minute walkyrom the Domestic terminals
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FOR ADDITIONAL INFORMATION

Gavin Duncan

gavin.duncan@intervistas.com
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Adam Cohen
apcohen@berkeley.edu

i SIC

John Dorsett
JDorsett@walkerconsultants.com

A Jenna Buckner
| jbuckner@ricondo.com

UNIVERSITY OF CALIFORNIA BeTkelC}’
Transportation Sustainability
RESEARCH CENTER

Gavin Duncan
Gavin.Duncan@InterVISTAS.com

InterVISTAS

//4____———

a/company of Royal HaskoningDHV

WALKER

CONSULTANTS

The National Academies of

SCIENCES - ENGINEERING + MEDICINE AC R P COORERATIVE
mRa e

TRANSPORTATION RESEARCH BOARD



mailto:jbuckner@ricondo.com
mailto:Gavin.Duncan@InterVISTAS.com
mailto:JDorsett@walkerconsultants.com
mailto:apcohen@berkeley.edu

Other Events for You:

Stay Tuned for New ACRP Webinars
to be Announced for 2022

September 19-21, 2022

Conference on Scenario Planning in Transportation

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

9 @NASEMTRB
K] @enASEMTRB

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 Committee membership

Join a Standing Committee bit.ly/TRBstandingcommittee

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

Update your information www.mytrb.org

Getfting involved is free!
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http://bit.ly/TRBcommittees
http://bit.ly/TRBstandingcommittee
https://bit.ly/TRB-crp
http://www.mytrb.org/

TRB’s Podcast!

Have you heard TRB’s Transportation

Explorers? \
Listen on our website or subscribe TIRES'S J
wherever you listen to podcasts! Transportation

Explorers
#TRBExplorers
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https://www.nap.edu/trb/podcasts/

Get involved with ACRP

. Join the ACRP

IdeaHub
community

. Volunteer for

a project panel

AIRPORT
COOPERATIVE
RESEARCH
PROGRAM

. Prepare a

research
proposal

. Answer an

ACRP survey

The National Academies of

SCIENCES * ENGINEERING + MEDICINE

. Apply the

research
results

Visit us online:
www.trb.org/ACRP

AIRPORT
COOPERATIVE
RESEARCH
PROGRAM

TRANSPORTATION RESEARCH BOARD


http://www.trb.org/ACRP

Other Ways to Participate

Become an Ambassador. Ambassadors represent ACRP at

dCRP events and conferences across the country!

AMBASSADOR

Sponsor or become an ACRP Champion. The champion
= program is designed to help early- to mid-career, young

dCR P professionals grow and excel within the airport industry.

CHAMPION

@ Visit ACRP’s Impacts on Practice webpage to submit leads

«CR on how ACRP’s research is being applied at any airport.

Visit us online:
www.trb.org/ACRP

IMPACTS ON PRACTICE
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http://www.trb.org/ACRP/ACRP.aspx

Other ACRP Research on Today’s Topic

Research Report 24: Guidebook for Evaluating Airport Parking Strategies and Supporting Technologies
Research Report 40: Airport Curbside and Terminal Area Roadway Operations

Research Report 47: Guidebook for Developing and Leasing Aitport Property

Research Report 121: /nnovative Revenue Strategies—An Airport Guide

Research Report 146: Commercial Ground Transportation at Airports: Best Practices

Research Report 176 Generating Revenue from Commercial Development on or Adjacent to Airports

Research Report 215: Transportation Network Companies (TNCs).: Impact to Airport Revenue and
Operations—Reference Guide

Synthesis 19: Airport Revenue Diversification
Synthesis 84: Transportation Network Companies: Challenges and Opportunities for Airport Operators
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https://nap.nationalacademies.org/catalog/14342/guidebook-for-evaluating-airport-parking-strategies-and-supporting-technologies
https://nap.nationalacademies.org/catalog/14451/airport-curbside-and-terminal-area-roadway-operations
https://nap.nationalacademies.org/catalog/14468/guidebook-for-developing-and-leasing-airport-property
https://nap.nationalacademies.org/catalog/22132/innovative-revenue-strategies-an-airport-guide
https://nap.nationalacademies.org/catalog/21905/commercial-ground-transportation-at-airports-best-practices
https://nap.nationalacademies.org/catalog/24863/generating-revenue-from-commercial-development-on-or-adjacent-to-airports
https://nap.nationalacademies.org/catalog/25759/transportation-network-companies-tncs-impacts-to-airport-revenues-and-operations-reference-guide
https://nap.nationalacademies.org/catalog/14386/airport-revenue-diversification
https://nap.nationalacademies.org/catalog/24867/transportation-network-companies-challenges-and-opportunities-for-airport-operators

ACRP Recorded Webinars

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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