2SG.

the science of insight®

WILLIAM P. HOBBY (HOU) 2023
GROUND ACCESS

TRANSPORTATION SURVEY

April 2024 Prepared for Houston-Galveston Area Council



2 SG.

the science of @

Report Title:
William P. Hobby (HOU) 2023 Ground Access Transportation Survey

Report Prepared by:
RSG

Report Prepared for:

Houston-Galveston Area Council (H-GAC)

For additional information regarding this report, or for questions about
permissions or use of findings contained therein, please contact:

RSG (Headquarters)

55 Railroad Row

White River Junction, VT 05001
(802) 295-4999
www.rsginc.com

© 2024 RSG



William P. Hobby (HOU) 2023 Ground Access Transportation Survey

1.0 INTRODUCTION .....ooiiiiiiiinnnnrnne s sssssss s ssssss s s ss s ssnnnnes 3
2.0 QUESTIONNAIRE.........cccotmiiiininnnnrrss s sssssssss s sssss s ssnas 4
21 DATARETRIEVAL. ... 4
TABLET INTERCEPT SURVEY .. ..ot 4
CONTROLLED ACCESS SELF-ADMINISTERED SURVEY ................. 4

2.2 SURVEY SECTIONS ... 5

3.0 SURVEY SAMPLING AND ADMINISTRATION.........ccccemmrrriiiniinnnns 9
HOU PASSENGER SURVEY SAMPLE PLAN ........ccoooiiiiiiice 9
SURVEY ADMINISTRATION. ... ..oiiiiiiiii i 1"

4.0 DATA ANALYSIS..... oot ssssse s 14
4.1 DATA CHECKS AND OUTLIERS ... 14
FIELD OVERSIGHT ... 14
PASSENGER DATA CLEANING ..o 14

4.2 DATAWEIGHTING ... 15

4.3 SURVEY ANALYSIS ... 17

4.4 GROUND ACCESS DEPARTURE/ARRIVAL QUESTIONS ................. 18

4.5 PARKING QUESTIONS ... 27

4.6 DEMOGRAPHIC QUESTIONS ... ..o 30
CONCLUSION. .......ooiiinmerrre s s ssss s nnnn s s 33

LIST OF FIGURES

FIGURE 1: SAS LANDING PAGE .........cccocvinmninisnnnssssnsssssnans
FIGURE 2: EXAMPLE OF QUALIFYING QUESTIONS.............
FIGURE 3: HOME ADDRESS FOR RESIDENTS..........ccccvunuue.
FIGURE 4: ZIP CODE IF RESPONDENT RESIDES OUTSIDE THE GREATER H
FIGURE 5: RESIDENT HOME LOCATION AND H-GAC REGION
FIGURE 6: LOCAL ORIGIN/DESTINATION PLACE TYPE........cccecevuiunne
FIGURE 7: NON-HOME-BASED ORIGIN/DESTINATION LOCATIONS
FIGURE 8: NUMBER OF STOPS BETWEEN LOCAL ADDRESS AND AIRPORT..
FIGURE 9: DISTRIBUTION OF AIRPORT TRAVEL PARTIES BY PURPOSE ........
FIGURE 10: AIRPORT ARRIVAL/DEPARTURE MODE .........ccccoiiiimnmnnnnsnsnssssnssssssssnns
FIGURE 11: TRAVEL TIME FROM ORIGIN/LAST ACCESS OR DESTINATION/FIRST EGRESS. ........ccccovininiiniinnciiisisnenssnnn
FIGURE 12: DISTRIBUTION OF AIRPORT GROUND ACCESS ARRIVAL TIME BY MARKET SEGMENT ...
FIGURE 13: DISTRIBUTION OF AIRPORT TRAVEL PARTY SIZE BY MARKET SEGMENT.........c..cceceeuiunnee
FIGURE 14: NUMBER OF NIGHTS AWAY FROM HOME BY MARKET SEGMENT........ccccoiiiiimmmnnnsssnsssessssnssssessesns
FIGURE 15: PARKING TYPE BY PARKING TIME.........cccoceiiimmninniinnnnnnsnssssnsnsssssnns
FIGURE 16: PER DAY PARKING COST ......cccoceiiimnmninniinnnsnnsssssnssesssnsns
FIGURE 17: THREE KEY FACTORS CONSIDERED MOST IMPORTANT WHEN CHOOSING A PARKING

L0 € 7 3 ] R 30
FIGURE 18: EMPLOYMENT STATUS.....
FIGURE 19: ANNUAL HOUSEHOLD INCOME

LIST OF TABLES

TABLE 1: SUMMARY OF DEPARTING SEATS ON ALL FLIGHTS BY TIME OF DAY AND DAY OF WEEK .........ccccoouiiimnnnniininnns 9
TABLE 2: SURVEY TARGETS BY WEEKDAY VS WEEKEND FLIGHT
TABLE 3: SURVEY TARGETS BY TIME OF DAY ......ccccoviiiimnmniiniinnessninians
TABLE 4: SURVEY TARGETS BY DAY OF WEEK AND TIME OF DAY ..o ssssssssssssasas 10

2SG. 1



William P. Hobby (HOU) 2023 Ground Access Transportation Survey

TABLE 5: OTHER SURVEY GOALS .......ccccnmiiiinnssssnsssssnnns
TABLE 6: NUMBER OF PASSENGER RESPONSES, BY DATE .......cccociiimnmnnnnsnssnsnssssssssns
TABLE 7: WEIGHT FACTORS FOR HOU AIRPORT FOR WEEKDAYS........cccooiiiminnnnssssssssssssssssssssssssssassssssssssasas
TABLE 8: WEIGHT FACTORS FOR HOU AIRPORT FOR WEEKENDS...........ccoiininssssssssssss s sssssssssssssens
TABLE 9: RESIDENT STATUS ..o .-
TABLE 10: NUMBER OF TRAVEL PARTY BY ARRIVALS/DEPARTURES...........cooniiininnsssnssssennans
TABLE 11: INTERMEDIATE STOPS ..o
TABLE 12: TRIP DISTANCE AND TRAVEL TIME STATISTICS BY MODE GROUP....
TABLE 13: USED PAID LOT/GARAGE (WEIGHTED) ......cccoiimnmnniininnnnnnsssscsssnnns .
TABLE 14: RACE/ETHNICITY (SELECT ALL THAT APPLY)..cccoiiiiiiinnnsssnsnssssssssessessanns

2SG. 2



William P. Hobby (HOU) 2023 Ground Access Transportation Survey

The Houston-Galveston Area Council (H-GAC), in collaboration with the ETC Institute and RSG,
undertook an airport ground access survey to quantitatively assess the transportation choices
and behaviors of departing and arriving passengers at William P. Hobby Airport (HOU). The
survey of HOU ground access behaviors serves as a critical input for travel demand model
forecasts, which require these data to accurately portray airport passenger and employee travel
segments.

This report presents the methodology and results of ETC’s survey, administered to airport
employees and airline travelers in November 2023. Data collection for airline travelers occurred
through an intercept effort at HOU, where trained surveyors distributed the survey via tablet
computers to passengers in secured and non-secured spaces, including departure gates,
concession areas, baggage claims, and taxi pick-up locations. Data collection was guided by a
sampling plan designed to collect data from a representative sample of HOU travelers. The
sample plan targeted 2,800 completed surveys and 2,543 completed surveys were collected.
Following data cleaning and outlier analysis, the final database of travelers included 2,249
records. Prior to analysis the survey data were weighted to match non-connecting flight
departure patterns by day of week and time of day.

The survey gathered details of a respondent’s most recent ground access trip to arrive at HOU
or a ground access trip to depart HOU. Respondents were asked to describe the details of their
ground access trip, including the primary purpose of flying in or out of HOU, travel mode, ground
access departure/arrival times, use of parking facilities, as well as basic sociodemographic
details.

The effort also included interviewing HOU employees about their travel to/from the airport. This
report documents the design and results of the air passenger survey. The appendix includes a
complete record of survey screenshots, tabulations of all survey questions, a detailed memo
that describes the steps for weighting and expansion, as well as the results of the employee
version of the survey.
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ETC collaborated with the project team to develop a questionnaire aligned with the study
objectives. These objectives aimed to identify access and egress behaviors while establishing
the travel patterns of departing passengers and employees at William P. Hobby Airport (HOU).
The questionnaire was tailored to gather essential information for accurately depicting
arrival/departure mode behaviors and ground access distributions for HOU customers. This
section describes the design of the survey instrument used to collect ground access behavioral
data.

For clarity in this report, and unless noted, the terms ' departing passengers' or 'departures'
denote individual respondents or travel parties arriving at the airport using ground
transportation, typically to catch a flight. Conversely, 'arriving passengers' or ‘arrivals' signify
individual respondents or travel parties departing the airport using ground transportation,
typically after arriving on a flight. The term ‘ground access’ is used to refer to the land portion of
travel used to access or egress the airport.

DATA RETRIEVAL
Tablet Intercept Survey

Tablet intercept surveys served as the primary method for conducting the passenger survey.
Trained interviewers equipped with tablets preloaded with the survey were stationed within
designated areas of the airport, as determined by the sampling plan. Interviewers randomly
approached individuals to invite them to participate in the survey. Sampled individuals who
agreed to participate were provided with a brief explanation about the study, after which the
interviewer guided the respondent through the survey. This method accounted for approximately
90% of completed surveys.

Controlled Access Self-Administered Survey

ETC offered two additional methods for passengers to access the questionnaire, allowing
respondents to complete the survey independently, without the assistance of an interviewer.
Firstly, all individuals who logged onto the HOU public Wi-Fi network encountered a pop-up
allowing them to access the survey. Alternatively, travelers who preferred to complete the
survey on their own device instead of using the tablet could scan a QR code provided on each
interviewer's lanyard. Approximately 10% of completed surveys were collected using the
controlled access self-administered survey method.
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These exclusive access methods were designed to restrict survey participation to airport
passengers only, ensuring the integrity of the collected data. Upon scanning the QR code,
passengers were directed to a dedicated landing page for survey completion, shown in Figure 1.

FIGURE 1: SAS LANDING PAGE

Houston-Golveston
"Area Coundl

Dear Customer,
Thank you for your interest in the 2023 H-GAC Airport Ground Access Survey. The results of the survey will be used to improve aiprort
transportation services in the area. Your input on the following survey is extremely important

|
We appreciate your time. The survey takes a few minutes to complete and your will remain ¢ and |
temporary staff from ETC Institute will be in and around George Bush Intercontinental Airport (IAH) and William P. Hobby Airport
(HOU) to administer the surveys and collect the data

Please take this opportunity to make your voice heard! Thank you for your time and investment in the future of Houston.

Survey Sections

The survey instrument comprised four primary sections: qualifying questions and background
information, ground access departure/arrival travel details, parking questions (where
applicable), and demographic information. A complete set of screenshots for both versions of
the survey are provided in the report’s appendix.

Qualification Questions and Background Questions

Figure 2 illustrates examples of qualifying questions used in the survey. Several qualification
criteria were implemented to ascertain eligibility for participation:

o Participants must be airport passengers utilizing ground transportation within the
Houston area on the survey day.

e Exclusion criteria applied to passengers on layovers or connecting flights, as they do not
utilize ground transportation in Houston.
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e Exclusions also applied to Houston Airport System (HAS) employees and vendors
unless they are present at the airport for personal travel.

o Participants must have been at least sixteen years old to participate in the survey.

FIGURE 2: EXAMPLE OF QUALIFYING QUESTIONS

Do you work at the airport?

Yes

+ No

Does your travel to or from this airport today involve local ground transportation, or are you just flying through?

+" Yes - Travel involves ground transportation to or from the airport today

No - Just flying through airport on connecting flights

Upon confirmation of eligibility, participants were required to answer a series of background
questions. Those residing in the Greater Houston Area were directed to input their home

address or the nearest intersection streets, as illustrated in Figure 3. The survey tool featured a

mapping visualization function enabling participants to verify the accuracy of their provided
information as depicted in Figure 4. Participants outside the Greater Houston Area were

prompted to provide their home ZIP code. These responses shaped the text formulation of the

subsequent set of questions.

2SG.
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FIGURE 3: HOME ADDRESS FOR RESIDENTS

Do you live in the Greater Houston Area?

W Yes

* Please provide the city, state, and ZIP code of your personal residence (even if you do not live in Houston Area) below.

e .
Enter a location here sty Viisne AOOl 1 oustent
Banea
) S Od River '
g n
oo gards
12 Katy o - > > > Anstus
| Beaz
Cowr Rand! i Bay! 8
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ocars shonss  Map Sara 83033 Cooge NS Temaofise Meodta mag e

FIGURE 4: ZIP CODE IF RESPONDENT RESIDES OUTSIDE THE GREATER HOUSTON AREA

Do you live In the Greater Houston Area?

v No

* What is your HOME ZIP code?

Ground Access Arrival/Departure Questions

The subsequent questions pertained to the method and specifics of transportation utilized by
departing passengers to reach HOU or by arriving passengers to depart from the airport. These
questions included:

e Trip purpose, origin location, departure time, and stops made along the way
o Travel time

e Ground access mode

2SG. 7
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Trip duration
Size of travel party

Travel mode and vehicle occupants

Parking Questions

If a respondent arrived or would depart in a personal vehicle (as a driver or passenger) or
through an arranged carpool, they were queried about whether they parked in a paid lot or
garage. If affirmative, this was succeeded by several subsequent questions outlined below:

Parking lot location
Parking cost and duration
Parking recommendation

Parking choice factors

Demographic Questions

To ensure the sample was representative of H-GAC region air passengers, the final section of
the survey asked about the participant’s demographic details and if they would participate in the
incentive raffle. These questions included:

2SG.

Employment status
Household vehicles
Age

Planned trips at HOU.
Race/ethnicity
Household income
Incentive raffle

Contact info for incentive raffle.
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3.0 SURVEY SAMPLING AND ADMINISTRATION

This chapter delineates the sampling methodology and administration strategy employed for the
passenger survey conducted at HOU. The sample plan was crafted to capture a representative
sample of departing passengers at HOU by day of the week and time of day. Flight departure
data, utilized in designing the sample plan, covered September 2023 and was sourced from
OAG Aviation, a third-party provider of airport and flight data analytics. Leveraging information
about departing flights, ETC developed the sample plan to inform decisions regarding the
deployment of survey administration staff, ensuring proper coverage and the collection of a valid
sample of travelers.

It should be noted that while the survey administration encompassed data collection from both
departing and arriving passengers, the sample plan itself was constructed using target data
solely from flights departing HOU. The choice to interview both arriving and departing
passengers aimed to maximize the number of completed surveys. Additionally, since the
distribution of ground egress travel characteristics likely mirrors ground access travel
characteristics, the effects of this decision do not compromise the overall validity of the sample.

HOU Passenger Survey Sample Plan

ETC developed the sampling plan by using seat capacity on departing flights as the basis for
estimating the distribution of departing passengers by time of day and day of the week. Table 1
shows the percentage of seats for all flights by day of week (weekday vs weekend) and time of
day, respectively.

TABLE 1: SUMMARY OF DEPARTING SEATS ON ALL FLIGHTS BY TIME OF DAY AND DAY OF
WEEK

DAY OF WEEK WEEKDAYS WEEKEND
TIME OF % of % of
DAY Thurs Fri Weekend Jotat Avg Seats Seats Per Avg Seats Seats Per
Seats Per Hour per Hour
Hour Hour

Before
9:00AM 3,840 3,775 3,840 3,840 3,775 5,489 24,559 3,814 24.3% 2,745 24.6%
?fgéAM 1,998 1,998 2,063 2,205 1,952 4,385 14,601 2,043 13.0% 2,193 19.6%
12:00-
02:59PM 2,641 2,641 2,641 3,038 2,541 4,194 17,696 2,700 17.2% 2,097 18.8%
03:00-
5:59PM 3,077 2,763 2,971 3,360 3,107 1,722 17,000 3,056 19.5% 861 7.7%
6:00-
8:59PM 1,964 2,150 2,150 2,588 1,851 5,508 16,211 2,141 13.6% 2,754 24.7%
After
9:00PM 1,876 1,876 2,062 2,053 1,876 1,042 10,785 1,949 12.4% 521 4.7%

Total 15,396 15,203 15,727 17,084 15,102 22,340 100,852 15,703 100% 11,170 100%

Source: OAG Aviation
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Table 2 displays the survey sampling targets for both weekdays and weekends, with a total
sample target of 2,800. Utilizing the seat percentages outlined Table 2, sample goals were
established for 2,200 completed surveys on weekdays and 600 on the weekend. The table
shows the minimum number of completed surveys required to achieve statistical precision of +/-
4% at a 95% confidence interval.

TABLE 2: SURVEY TARGETS BY WEEKDAY VS WEEKEND FLIGHT

WEEKDAY VS MINIMUM NEEDED FOR STATISTICAL GOAL AFTER ALL SAMPLING
WEEKEND FERCENISEAS VALIDITY TARGETS WERE SET
Weekday 77.8% 600 2,200
Weekend 22.2% 600 600

Total 100.0% 1,200 2,800

A comparable methodology was utilized to determine the survey targets by time of day, as
demonstrated in Table 3. Targets by time of day were developed by taking the weighted
average of weekday and weekend departing seats by time of day, as shown in Table 1. The
table shows the minimum number of completed surveys required to achieve statistical precision
of +/- 5% at a 95% confidence interval.

TABLE 3: SURVEY TARGETS BY TIME OF DAY

SURVEY BY TIME WEIGHTED PERCENT MINIMUM NEEDED FOR STATISTICAL GOAL AFTER ALL SAMPLING
OF DAY SEATS VALIDITY TARGETS WERE SET
Before 9:00AM 24.4% 400 669
9:00-11:59AM 14.5% 400 399
12:00-2:59PM 17.5% 400 491
3:00-5:59PM 16.9% 400 508
6:00-8:59PM 16.1% 400 418

After 9:00PM 10.7% 250 315

Total 100% 2,250 2,800

After considering both the day of the week and the time of day, Tuesday, Wednesday, and
Thursday were designated as survey administration days, representing the weekday sampling.
Saturday was selected to represent the weekend sampling. The sampling goals for each day
are shown in Table 4.

TABLE 4: SURVEY TARGETS BY DAY OF WEEK AND TIME OF DAY

TIME PERIOD
Day of Week : g:;:; 2 19 50: A;M 0;2532;4 3-5:59pm  6-8:59pm  After 9pm Total
Tuesday 173 91 121 126 98 86 696
Wednesday 176 95 121 136 99 95 721
Thursday 176 101 139 154 119 94 783
Saturday 147 118 113 46 148 28 600
Total 672 405 494 462 464 303 2,800

2SG. 10
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In addition to factoring in the day of the week and time of day, the sampling plan also took into
consideration other trip specific elements, such as trip purpose and mode used to arrive at the
airport. Table 5 provides an overview of the minimum sampling goals based on trip purpose and
various airport arrival modes. The table shows the minimum number of completed surveys
required to achieve statistical precision of +/- 5% at a 95% confidence interval.

TABLE 5: OTHER SURVEY GOALS
MINIMUM NEEDED TO ENSURE DATA

SANEEING CAIECORY FOR COHORT IS STATISTICALLY VALID
Vacation/Pleasure/Visting 400
Trip Business or Business Related 400
Purpose

Subtotal Goals by Trip Purpose 800
Driver of Personal Vehicle/Parked (including Parking shuttle) 400
Airport  Passenger - Dropoff personal car (including Parking shuttle) 400
(::::l:;: Rental Vehicle (including passengers dropped off by Rental Shuttle) 400
Arrival  Rideshare Service (Uber, Lyft, etc.) 400
Mode Transit/Hotel Shuttle (excluding Rental and Parking Shuttle) 160

Subtotal Goals by Mode of Arrival 1,760

Minimum Total Goals 2,560

Survey Administration

The survey was primarily administered between Monday, November 13" through Saturday,
November 18", ETC Institute led the initiative to collect 2,800 passenger surveys at HOU
Airport. Additionally, surveys were conducted among airport and vendor employees to aid traffic
modeling efforts.

Interviewing Staff and Training

Interviewing staff comprised employees from ETC, Vesta Rea & Associates, and ANIK
International. Up to 30 interviewers participated in the survey intercepts, with the majority
possessing prior experience surveying passengers in airports. Training on November 13"
encompassed survey familiarization, team identification, and action planning. Interview teams
were divided into secured and non-secured area teams, each consisting of two to six
individuals.

Secured area teams included at least one member who had undergone HOU'’s badging
process, serving as an escort to several un-badged interviewers. Each team member wore a
high-visibility blue vest over business casual attire and carried a letter of authorization signed by
all relevant parties, explaining their purpose and the survey’s approval of their tablet devices.
Every interviewer and supervisor consistently wore a Houston Airport Survey badge.

2SG. 11
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Intercept Locations

Secured interview locations encompassed gates, food courts, and concession areas. The non-
secured interview locations included baggage claim, carpool drop-off/pickup zones, rideshare
drop-off/pickup zones, transit/shuttle drop-off pickup zones, and airline check-in areas.

These zones were designated by comparing the flight level sampling plan to the active list of
inbound and outbound flights. Larger survey teams were assigned to zones that had the highest
number of upcoming outbound flights. Supervisors consistently monitored the list of outbound
flights to determine when and where survey teams should move or rotate.

Given the limited space within HOU’s secured area, most of the staff were allocated to the non-
secured side of the airport.

Random Sampling Methods

To ensure statistically valid data, interviewers utilized random sampling methods to mitigate
unintentional biases in the data. Upon entering a surveying zone, each interviewer positioned
themselves within a section of the passenger group and then approached the third nearest
passenger, inquiring if they had used or would use ground transportation and if they were willing
to participate in the survey. After completing a survey or encountering a refusal, the interviewer
proceeded to the third passenger from that individual. If a non-randomly selected passenger
expressed a desire to participate, the interviewer would explain the random sampling method
and include them once the random sampling in that area was complete. Throughout this
process, all team members maintained line-of-sight contact with one another. The team leader
oversaw the relocation of their team from one location to another after consulting with a project
supervisor.

For potentially sensitive questions, such as household income, interviewers were instructed to
provide the participant with answer options to select, ensuring privacy.

Supervisors closely monitored flight boards throughout the day to continuously adjust schedules
for interviewers in secured and non-secured areas. As gates populated, teams were scheduled
to zones for optimal sampling time periods for each flight within the area. During peak periods,
when interviewing at gates, survey teams were dispatched to each terminal to cover their
designated survey zone 30 minutes before the earliest scheduled boarding within that zone.
Most secured area zones contained 3-8 gates for coverage. Once enough randomly selected
passengers participated at the gates within one zone for each flight, the survey team moved on
to the next zone scheduled by their supervisor.

HOU had several designated areas for different types of drop-offs and shuttles. Interviewers
were stationed in small teams at these zones during peak traffic periods to ensure adequate
distribution of surveys by mode of ground access arrival/departure. During periods of low airport
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traffic, approximately one-third of the survey teams roved throughout food courts and
concession areas to intercept both employees and passengers.

Table 6 displays the number of completed surveys collected by date. The table presents only
cleaned records, with outlier responses removed. Although the sampling design did not
specifically direct for data collection on Monday or Tuesday, a small number of surveys were
collected on these days to help meet the overall sample goals.

TABLE 6: NUMBER OF PASSENGER RESPONSES, BY DATE

DATE COMPLETE SURVEYS (POST

CLEANING)

Monday, November 13, 2023 25

Tuesday, November 14, 2023 635
Wednesday, November 15, 2023 526
Thursday, November 16, 2023 530
Friday, November 17, 2023 38

Saturday, November 18, 2023 495
Total 2,249

13
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DATA CHECKS AND OUTLIERS
Field Oversight

ETC employed a real-time dashboard tool to monitor survey progress towards each level goal,
as well as individual surveyor production and quality. Supervisors conducted several oversight
steps regularly for each interviewer using the dashboard. These steps included checks on
demographic percentages, average survey duration, number of surveys conducted per hour of
work, number of surveys conducted by mode of ground access arrival/departure, number of
surveys conducted per flight, and percentage of primary trip purposes.

Furthermore, supervisors acted as roving interviewers to regularly monitor different survey
teams throughout a terminal or section. This ensured the utilization of random sampling and
allowed for observation of other interviewer performances.

Passenger Data Cleaning

Before analyzing the data, ETC conducted data cleaning procedures, which involved removing
incomplete and potentially inaccurate responses. The data collection phase of the project
garnered 2,543 complete survey responses. These additional validations are vital in ensuring
the reliability of the dataset for analysis. The following conditions were applied to determine
which respondents to exclude from survey analysis or modeling. It's important to note that these
categories are not mutually exclusive, meaning a respondent’s data could have been flagged for
more than one of these reasons:

o Response Time Analysis: Respondents who completed the survey in two and half
minutes or less, leading to the exclusion of 74 responses. This criterion assumed that a
minimum amount of time is necessary to thoughtfully answer the survey questions, and
faster responses might indicate insufficient attention.

o Travel Time and Distance Analysis: Responses were scrutinized for travel times and
distances that deviate significantly from expected norms, flagging any physically
improbable travel scenarios. This step aids in detecting inaccuracies or erroneous
entries, leading to the exclusion of 220 responses.

o Flight details Screening: Another set of 16 respondents reported incomplete flight
details, such as missing valid flight numbers or departure times. Although this raised
concerns about the completeness of their data, these entries were reviewed further.
Upon closer examination, it was decided that these records, despite the missing
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information, were still valid for the purposes of the survey and thus were retained for the
final analysis.

The total number of usable responses was reduced to 2,249 for weighting, analysis, and
modeling.

DATA WEIGHTING

This section documents the five main steps used to expand the air passenger ground access to
reflect average number of weekday and weekend day non-connecting passengers at HOU. A
more-detailed discussion of statistical precision and level of confidence can be found in the Data
Weighting and Expansion Memorandum prepared by ETC Institute and included in the
Appendix.

Step 1: Determine the Number of Non-Connecting Passengers Departing HOU
During November 2023.

ETC Institute used passenger data from the Houston Airport Statistics (HAS) dashboard as the
source of data for the population to which the survey sample was expanded." According to the
HAS dashboard the total number of passengers, excluding connections, that departed from
HOU between November 1-30, 2023 was 406,644 passengers.

Step 2: Determine the Seating Capacity on All Flights Departing HOU on an
Average Weekday and Weekend Day.

Since the actual number of passengers on flights can vary significantly on any given day, ETC
Institute used available seating capacity on departing flights as the basis for estimating the
distribution of departing passengers by time of day and day of the week.

The total number of seats on all flights departing HOU during an average week during the
month of September 2023 was 100,852 seats. The average number of seats per weekday was
15,703. The average number of seats per weekend day was 11,170. Overall, 77.8% of the
seats available were on weekdays and 22.2% were on weekends. Details are provided in Table
2.

" Dashboard available at:
https://app.powerbigov.us/view?r=eyJrljoiMWMxMDKxNWMtZWI2NyOONmNmLThhZDktMjc5ZjdiYjM1N2
E5liwidCI6ljU3YTg1YTEWLTI1OGItNDVINC1hNTESLWMSNmMM3NzIxMDKOYyJ9
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Step 3: Developing Weigh Factors for Expanding the Survey Sample to the
Average Number of Non-Connecting Departing Passengers on a Typical Weekday
and Weekend Day

Using the data from Steps 1 and 2, ETC Institute developed weight factors for expanding the
survey sample to the average number of weekday and weekend day non-connecting departures
at each of the two airports.

Using the total number of non-connecting departing passengers in November 2023 of 406,644
from Step 1 and the estimated percentage of passengers departing on weekdays of 77.8% from
Step 2, ETC Institute estimated that there were 316,567 non-connecting departing passengers
on weekdays between November 1-30, 2023. Since there were 22 weekdays in November
2023, ETC Institute determined that the average number of non-connecting departing
passengers per weekday was 14,3809.

Table 7 shows how the weight factors for the weekday sample for HOU were developed. The
estimated percentage of seat capacity by time of day from Step 2 was then applied to the
estimated number of non-connecting departing passengers per weekday of 14,389 to estimate
the number of non-connecting departing passengers for each of the six time periods. The weight
factor for each time period was then determined by dividing the estimated number of departing
passengers during each time period by the number of surveys that were completed for
passengers on flights that departed during the same time period.

TABLE 7: WEIGHT FACTORS FOR HOU AIRPORT FOR WEEKDAYS

TIME OF DAY % SEATS ESTIMATED AVG WEEKDAY ggm::_s:.rg; WEIGHT

DEPARTING  PASSENGER DEPARTURES SURVEYS FACTORS
Before 9:00AM 24.3% 3,495 175 19.97
9:00-11:59AM 13.0% 1,872 197 9.50
12:00-2:59PM 17.2% 2,475 393 6.29
3:00-5:59PM 19.5% 2,800 396 7.07
6:00-8:59PM 13.6% 1,962 425 4.61
After 9:00PM 12.4% 1,786 168 10.62
Total 100.0% 14,389 1,754 N/A

Using the total number of non-connecting departing passengers in November 2023 of 406,644
from Step 1 and the estimated percentage of passengers departing on weekend days of 22.2%
from Step 2, ETC Institute estimated that there were 90,077 non-connecting departing
passengers on weekends between November 1-30, 2023. Since there were 8 weekend days in
November 2023 ETC Institute determined that the average number of non-connecting departing
passengers per weekend day was 11,260.

Table 8 shows the development of weight factors for the weekend sample at HOU.
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TABLE 8: WEIGHT FACTORS FOR HOU AIRPORT FOR WEEKENDS

TIME OF DAY % SEATS ESTIMATED AVG WEEKEND gg:::f;?; WEIGHT
DEPARTING  PASSENGER DEPARTURES SURVEYS FACTORS
Before 9:00AM 24.6% 2767 65 42.56
9:00-11:59AM 19.6% 2210 115 19.21
12:00-2:59PM 18.8% 2114 137 15.42
3:00-5:59PM 7.7% 868 100 8.67
6:00-8:59PM 24.7% 2776 56 49.57
After 9:00PM 4.7% 525 22 23.87
Total 100% 11,260 495 N/A

4.3 SURVEY ANALYSIS

This section provides summaries and statistics for selected survey questions, drawing from
responses collected from 2,249 HOU air passengers, with a weighted total of 25,649, reflecting
average weekday and weekend day non-connecting passengers. For a detailed breakdown of
survey tabulations for each question, please consult Appendix B, and for the outcomes of the
employee survey, refer to Appendix A.

Table 9 presents the weighted and unweighted count and percentage categorized by resident
status. Residents are defined as respondents who indicated they reside in the eight county H-
GAC region (see Figure 5 for the regional boundary). Approximately 59% of respondents are
residents of the H-GAC region, as indicated by the weighted data.

TABLE 9: RESIDENT STATUS

RESIDENT
STATUS COUNT PERCENT  WEIGHTED COUNT  WEIGHTED %
Yes 1,189 52.9% 15,141 59.0%
No 1,060 47.1% 10,508 41.0%
Total 2,249 100.0% 25,649 100.0%

Of the 1,153 respondents who indicated they live in the H-GAC region, they were asked to
provide their home location. Figure 5 illustrates that the home locations of these respondents
are primarily concentrated within the south and west quadrants of the central business district,
with smaller distributions extending to the south and east.
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FIGURE 5: RESIDENT HOME LOCATION AND H-GAC REGION
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ETC designed the administration effort to collect data from both departing and arriving
passengers; however, deplaned respondents might have been less inclined to participate in
surveys upon landing due to various factors such as time constraints and the urgency to reach
their destinations. Table 10 presents data on completed surveys that were arrivals and
departures at HOU airport, showing that there were 335 arrivals and 1,914 departures, totaling
2,249 instances. When weighted, arrivals account for 11% of the total, while departures account

for 89%.
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TABLE 10: NUMBER OF TRAVEL PARTY BY ARRIVALS/DEPARTURES

WEIGHTED WEIGHTED
ARRIVALS/DEPARTURES COUNT PERCENT COUNT PERCENT

Arrivals 335 14.9% 2,783 10.9%
Departures 1,914 85.1% 22,866 89.1%
Total 2,249 100.0% 25,649 100.0%

To render a complete characterization of all types of HOU trips, departing respondents (n =
1,567) were asked to about the origin of their trip to the airport, while arriving respondents (n =
335) were queried regarding the destination of their trip from the airport. As shown in Figure 6,
approximately 60% of respondents indicated that their trip either originated from or ended at
home.

FIGURE 6: LOCAL ORIGIN/DESTINATION PLACE TYPE
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For the 40% of respondents who did not start or end their trip at home, specific details about
their trip's origin or destination were requested. Figure 7 shows the non-home-based trips that
arrived at or departed from HOU. These locations are predominantly concentrated within the
central business district (CBD), with smaller numbers occurring south of Houston in suburbs like
League City and Pasadena.
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FIGURE 7: NON-HOME-BASED ORIGIN/DESTINATION LOCATIONS
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To ascertain whether respondents made intermediate stops while traveling to or from HOU,
departing respondents were asked if they traveled directly from their origin location to the airport
without any stops, while arriving respondents were queried if they would travel directly from the
airport to their destination without any stops. Table 11 shows that approximately 93% of
respondents (weighted) did not or will not make any stops.

TABLE 11: INTERMEDIATE STOPS

LOCAL ADDRESS | COunT percent  WEoUUTY  CERcENT.

Yes 2,064 91.8% 23,903 93.2%

No, I made other stops 169 7.5% 1,649 6.4%

No, | will make stops 16 0.7% 97 0.4%
Total 2,249 100% 25,649 100%
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The 6% of respondents who indicated making an intermediate stop were asked to provide the
number of stops made and the location of the last stop for departing respondents, or the number
they will make and the location of the first egress stop for arriving respondents. Figure 8
illustrates the number of stops between local addresses and the airport, with approximately 80%
of respondents reporting making just one stop.

FIGURE 8: NUMBER OF STOPS BETWEEN LOCAL ADDRESS AND AIRPORT
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The airport ground access survey serves as quantitative input for the regional travel demand
model. For modeling purposes, trips are typically categorized into market segments that
characterize primary trip behaviors to and from HOU. For this application, five market segments
were developed. First, trips were classified as either internal or external based on the non-
airport trip end that fall either within or outside the H-GAC region (boundaries are shown in
Figure 5). An external air passenger was defined as an individual whose origin/last access or
destination/first egress was located outside the H-GAC region. Subsequently, we assigned
resident or visitor status to internal air passengers and identified their trip purpose (business or
personal) to the airport. The resulting market segments are defined as follows:

1. Resident Business: Resides within the H-GAC region; primary trip purpose was
business related.
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2. Resident Personal: Resides within the H-GAC region; primary trip purpose was non-
business related.

3. Visitor Business: Resides outside of the H-GAC region; primary trip purpose was
business related.

4. Visitor Personal: Resides outside of the H-GAC region; primary trip purpose was non-
business related.

5. External: Resident or visitor making a trip for any purpose, with a trip origin or
destination that was outside of the H-GAC region.

Figure 9 shows the distribution of primary market segments for travel parties arriving or
departing at HOU. A travel party refers to air travelers who journey to/from the airport together.
Approximately 3% of travel parties made a trip that was classified external, while the remaining
97% were internal. Among the internal trips, personal travel exceeded business travel for both
residents and visitors.

FIGURE 9: DISTRIBUTION OF AIRPORT TRAVEL PARTIES BY PURPOSE
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Respondents were asked about the transportation mode their group used to access or egress
HOU. As seen in Figure 10 below, personal vehicles were the primary mode of transportation,
followed by rideshare services like Uber or Lyft. Overall, automobiles were the predominant
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mode, constituting approximately 96% of all access and egress trips. In contrast, only a small
fraction (around 4%) utilized transit options such as hotel courtesy shuttles or public transit.

FIGURE 10: AIRPORT ARRIVAL/DEPARTURE MODE
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Figure 11 illustrates the distribution of total travel time that elapsed while respondents accessed
or egressed the airport by private auto or transit modes. A small portion of all respondents
reported an access trip of greater than 60 minutes, but most trips were under 60 minutes. The
figure shows that the small portion of transit trips are more left skewed than auto modes,
meaning these trips tended to be shorter in duration.
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FIGURE 11: TRAVEL TIME FROM ORIGIN/LAST ACCESS OR DESTINATION/FIRST EGRESS
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Table 12 shows travel time statistics by mode group. The weighted average travel times were
longest for trips made in a private auto, while shared auto trips were slightly shorter with an
average travel time of 32 minutes.

TABLE 12: TRIP DISTANCE AND TRAVEL TIME STATISTICS BY MODE GROUP

TRAVEL TRAVEL TIME TRAVEL TIME TFX:I\IIEI::;\EEE

— S SRS (WEIGHTED)
Private Auto 30 38 36
Shared Auto 30 34 32
Transit 15 31 35
Total 30 36 35

Figure 12 shows the distribution of airport ground access arrival times by market segment for all
travel parties making an access trip to the airport. Time intervals begin at 3:00 AM and proceed
at 30-minute increments to 10:30PM. Since very few flights depart after 10PM, the sampling

R

RSG. 24



William P. Hobby (HOU) 2023 Ground Access Transportation Survey

plan did not collect surveys from travelers arriving after this time. Residents tended to arrive at

the airport earlier than visitors, regardless of the trip purpose, with trip arrival time highly

concentrated before SAM.

FIGURE 12: DISTRIBUTION OF AIRPORT GROUND ACCESS ARRIVAL TIME BY MARKET
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Figure 13 illustrates the distribution of airport travel party size by market segment. Party sizes
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Source: 2023 HGAC HOU Passenger Survey, Weighted

range from 1 (individual travelers) to groups of 6 or more. Business trips predominantly consist

of individual travelers, whereas trips for other purposes are more commonly undertaken in

groups. Party sizes of three or more people are more prevalent among the external and visitor
personal market segments.
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FIGURE 13: DISTRIBUTION OF AIRPORT TRAVEL PARTY SIZE BY MARKET SEGMENT
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Figure 14 illustrates the distribution of nights spent away from home by traveler party market
segment. Respondents who refused or did not provide an answer to this question are excluded
from the analysis. Most travel parties spent more than 3 nights away from home, with resident
groups more commonly reporting trips lasting 10 or more nights. A small portion of all segments
reported same-day trips. For external trips, the most common duration was 10 or more days,
representing approximately 25% of the total external trips.
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FIGURE 14: NUMBER OF NIGHTS AWAY FROM HOME BY MARKET SEGMENT
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4.5 PARKING QUESTIONS

Travel parties accessing the airport by personal vehicle (either as a driver or passenger) or
carpool (as a driver or passenger) were surveyed regarding their parking arrangements. As
Table 13 indicates that approximately 37% of travel parties utilized paid lots or garages across
all market segments. Nearly 60% of resident business trip parties paid to park.

Those who opted for paid parking were further questioned about the specific lot or garage they
utilized, the duration of their parking, the associated cost and the three primary factors they
deemed most important when selecting a parking lot/garage.
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TABLE 13: USED PA

RESIDENT

Resident

D LOT/GARAGE (WEIGHTED)

Visitor Business

Visitor Personal

External

Used paid BUSINESS Personal

lot/garage Count % Count % Count % Count % Count % Count %
Yes 1,159 59.3% 3,594 41.7% 35 10.7% 82 4.2% 110 34.1% 4,980 37.9%
No 757 38.7% 4,811 55.8% 285 86.4% 1,824 94.8% 208 64.5% 7,885 60.0%
Other 38 1.9% 217 2.5% 0 0.0% 11 0.6% 5 1.4% 270 2.1%
No Answer 0 0.0% 0 0.0% 10 2.9% 7 0.4% 0 0.0% 17 0.1%
Total 1,954 100.0% 8,622 100.0% 330 100.0% 1,924 100.0% 323 100.0% 13,152 100.0%

Figure 15 displays the lots or garages utilized by parties parking for varying durations—either
less than a day or two or more days. The most used parking garages are Terminal Garage
(Red, Blue) and The Parking Spots, accounting for 32% and 24% of parking, respectively.
Concerning parking duration, a minority of travel parties parked for less than one day, with
Terminal Garage (Red, Blue) being the preferred option for these short-term parking needs.

FIGURE 15: PARKING TYPE BY PARKING TIME
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Figure 16 displays the distribution of reported parking costs per day. Most parties paid between
$5-$10 per day, followed by more than $15 per day. Note that for respondents who parked for
less than one day, the parking cost for less than 24 hours counts as the cost for one day.
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FIGURE 16: PER DAY PARKING COST
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Figure 17 illustrates the primary factors deemed most significant when selecting a parking lot or
garage. Respondents prioritized location, convenience, and price, in that sequence. Notably,
convenience and location tied as the first choice, favored by approximately 34% of respondents.
Substantially fewer respondents selected price as the most important factor when selecting a
parking location.

R4
AJ
n
@

29



William P. Hobby (HOU) 2023 Ground Access Transportation Survey

FIGURE 17: THREE KEY FACTORS CONSIDERED MOST IMPORTANT WHEN CHOOSING A
PARKING LOT/GARAGE
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4.6 DEMOGRAPHIC QUESTIONS

The final section of the survey collected demographic information to confirm that the sample
contained a diverse cross section of the travelers. Most of respondents were employed full time,
about 71% (Figure 18) and the median household income category for those who provided a
response was $100,000-$149,999 (Figure 19).
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FIGURE 18: EMPLOYMENT STATUS
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FIGURE 19: ANNUAL HOUSEHOLD INCOME

Less than $30,000 - 6.2%

$30,000 to $59,999 - 10.0%

$60,000 to $99,999 - 17.9%

$100,000 to $149,999 - 17.0%

$150,000 to $199,999 - 9.1%

Annual Household Income

$200,000 over - 15.3%

24.5%

Refused to answer =

1 1
0% 10% 20%
Percentage
Source: 2023 HGAC HOU Passenger Survey, Weighted

Respondents were asked to select their race/ethnicity, with the option to choose all that apply.

TABLE 14: RACE/ETHNICITY (SELECT ALL THAT APPLY)

RACE/ETHNICITY COUNT PERCENT wég;:':: 8 V;’,EI:CI-:ET;.IP
American Indian or Alaska Native 20 0.9% 241 0.9%
Native Hawaiian or Pacific Islander 17 0.8% 149 0.6%
Asian 173 7.7% 2,050 8.0%
White/Caucasian 1,369 60.9% 15,117 58.9%
Black/African/African American 415 18.5% 4,630 18.1%
Hispanic/Latino 303 13.5% 3,981 15.5%
Other 17 0.8% 230 0.9%
Total 2,249 N/A 25,649 N/A
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In the fall of 2023, the Houston-Galveston Area Council (H-GAC), in collaboration with the ETC
and RSG, undertook a comprehensive passenger survey at William P. Hobby Airport (HOU).
This survey aimed to capture various aspects of passenger travel, including their mode of
access to the airport, their airport ground access arrival or departure times, trip purposes, as
well as origin and destination details.

The goal of the survey was to gather data from 2,800 departing passengers. Following outlier
analysis, the final dataset comprised of 2,249 completed surveys.

The data acquired through this survey will be utilized for the airport passenger ground access
model. This model explicitly accounts for all passenger-related ground-access travel to and from
the airports, including trips made by both residents and visitors, as well as those made to and
from the airports to serve the passengers. It encompasses all ground modes of travel, such as
transit, parking, rental cars, hotel shuttles, taxis, and ride-hailing services.

2SG. 33



	1.0 Introduction
	2.0 Questionnaire
	2.1 Data Retrieval
	Tablet Intercept Survey
	Controlled Access Self-Administered Survey

	2.2 Survey Sections
	Qualification Questions and Background Questions
	Ground Access Arrival/Departure Questions
	Parking Questions
	Demographic Questions


	3.0 Survey Sampling and Administration
	HOU Passenger Survey Sample Plan
	Survey Administration
	Interviewing Staff and Training
	Intercept Locations
	Random Sampling Methods


	4.0 Data Analysis
	4.1 Data Checks and Outliers
	Field Oversight
	Passenger Data Cleaning

	4.2 Data Weighting
	Step 1: Determine the Number of Non-Connecting Passengers Departing HOU During November 2023.
	Step 2: Determine the Seating Capacity on All Flights Departing HOU on an Average Weekday and Weekend Day.
	Step 3: Developing Weigh Factors for Expanding the Survey Sample to the Average Number of Non-Connecting Departing Passengers on a Typical Weekday and Weekend Day

	4.3 Survey Analysis
	4.4 Ground ACcess Departure/ArrivAL Questions
	4.5 Parking Questions
	4.6 Demographic Questions

	Conclusion

