DISCLAIMER

The views and opinions expressed during
this webinar are those of the presenters
and do not represent the official policy or
position of FHWA and do not constitute
an endorsement, recommendation or
specification by FHWA. The webinar is
based solely on the professional opinions
and experience of the presenters and is
made available for information and
experience sharing purposes only.
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Administrative Items

* The session will be recorded. The recorded webinar is
available after the session via GovDelivery.

* All participant phone lines are muted.
* Please answer the polls to help us improve future webinars.
* This webinar will last approximately two hour.

* A Q&A pod window is displayed on your screen and you
can enter your questions there anytime. The presenters will
answer them during the Q&A session.

* The webinar is being live close-captioned for the hearing
impaired.
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2014 Travel Behavior Surveys in Southern Nevada




Presented by

Beth Xie Ph.D., RTC of Southern Nevada
Fred Gsell, ETC Institute
Jeremy Wilhelm, Westat
Greg Gaides, Parsons Transportation Group




Project Team

Beth Xie is a Manager of Planning for Regional Transportation
Commission of Southern Nevada (RTC) with more than 18 years
of experience in the fields of transportation planning and travel
demand modeling. She has Ph.D. in Transportation Geography
from Indiana University and M.A in Economics from University of
Toledo, OH. She worked as the Project Manager for both RTC
2014 Household Travel Survey and RTC 2014 Transit Origin
Destination On Board Survey.

Fred Gsell is a Project Manager of ETC Institute with more than
15 years of experience in transportation research, focusing
primarily on OD transit research. In addition to OD research, he
has been involved in market analysis, user / non-user, Title VI, and
customer satisfaction studies as a project manager for transit
research. Prior to working for ETC Institute for the last three
years he worked for NuStats. He received a B.S. from LSU and a
M.S. from LSU Medical Center — New Orleans.
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Project Team

Jeremy Wilhelm: Jeremy is a project manager at Westat with 8 years
of experience designing and managing travel behavior surveys for
clients throughout the United States, including regional planning
agencies, public transit agencies, and state departments of
transportation. He has collaborated on large-scale travel behavior
studies with a focus on the use of GPS technology, web-based surveys,
and incorporating new technologies in research design. Jeremy has a
Masters Degree in City and Regional Planning from the Georgia
Institute of Technology.

Greg Gaides: Greg has more than 21 years of experience in the fields

of travel demand modeling and transportation planning, all with

Parsons. He received his M.S. and B.S. in Civil Engineering from the

University of Tennessee and the University of North Dakota,

respectively. Parsons is assisting RTC with the enhancements to their

travel demand model, based in part on the RTC 2014 Household Travel

Survey and RTC 2014 Transit Origin Destination On Board Survey data

that was collected. Parsons similarly assisted RTC with model updates STt Tow o
the last time survey data was collected. -
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Introduction - Presentation Outline

* Introduction (RTC)

* Transit Origin Destination Survey (ETC
Institute)

 Household Travel Survey (Westat)

* Quality Control, Data Processing and Modeling
(Parsons Transportation Group)




Introduction-Transit Survey

= Purpose of the survey

" Improve transit ridership forecasts
produced by RTC's travel demand model.

" Generate reliable linked Origin-Destination
data to support TDM

" Compile statistically accurate information

= fulfill requirements for Federal Transit
Administration (FTA) New Starts fund;ﬂm

Ric.

OOOOOOOOOOOOOOOO




Introduction-Transit Survey -Continued

= Overview of 2014 Origin & Destination On-Board Transit
Survey

= Goals:

= Obtain useable On-to-Off Pairs from % of the service
representing at least 20% of riders on routes with an average
Tues-Thurs daily ridership of at least 2,000 (10% - SDX and
Deuce)

= Obtain useable Intercept Interviews (OD Survey) from at least
7.5% of riders for all routes (4.5% - SDX and Deuce)Survey
Administration (April - Jan 2015)

= Survey Administration: (April 2014-Jan 2015)59&““”“




Introduction-2014 Household Travel Survey

" Purpose of 2014 Household Travel Survey

" Collect socio-demographic and travel
behavior data among residents and transit
riders

" Provide high quality usable data to support
the update and enhancement of the travel
demand model and to support
transportation planning activities.




Introduction-Household Travel Survey-con

= Overview of Household Travel Survey
" Goals: Complete 7,000 usable surveys

" State-of-the-practice Data Collection
Methods

" 10% (700) GPS Sub-component

= Data collected between February 2014 and
January 2015 (no summer collection) ...




Project Team and Projects Management

Parsons

Survey Support
Westat

Household Transit On-
Travel Survey  Board Survey

Travel Model
updates
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Survey Projects Management

* A. Collaborate team work

« B. Coordination among different resources
* C. Client’s data quality

* D. Project management




2014 Travel Behavior Surveys in Southern

Nevada - Topics

* a. Overview of the survey

* b. Any lessons learned regarding survey design efforts

e ¢.Sampling methods used

* d. Type of emerging technologies used in the survey

e e. Outreach to non English speakers

* f. Response rates

g. Real-Time QC During Data Collection

h. Geocoding / Location Data and other QC

i. Post-Collection Adjustments

j- Quality Control, Data Processing and Modeling _.........,




2014 Transit Survey

Presenter: Fred Gsell, ETC Institute




Transit Survey - Overview

* On-to-Off (20% sample rate of 2K routes)
* Goal: approximately 30,000 pairs
e Actual: 41,772 bus pairs
* Full Intercept Survey (7.5% / 4.5% samples)
e Goal: approximately 12,000 interviews
e Actual: 14,125 interviews




Transit Survey - Results

* 80% of riders on the Deuce and SDX were visitors
to the Las Vegas region and made up 22% of
overall ridership

* 97% of riders walked to access / egress transit

* 85% of riders are employed or looking for
employment




Transit Survey - Lessons Learned

* Overall, the survey design and execution
occurred without significant incident
* Importance of quality APC data

— Boardings and alightings by stop for each route
/direction / TOD

— Without this data the expansion process cant be
as targeted

* QA/QC changes documentation




Transit Survey - Sampling Methods — On-to-Off

e On-to-Off Survey used to understand travel patterns
between bus stops.

* Riders were asked to participate in the On-to-Off
survey after they boarded the bus.

* On Buses:

e Riders who agreed to participate were handed a
barcode card which was scanned by a surveyor.

 Riders handed their barcode card back to the
surveyor as they exited the bus.




Transit Survey - Sampling Methods - OD

* Origin — Destination participants were randomly
selected by the computer based on the number
of people who boarded at each stop / on vehicle

* Those who did not have time to complete the
survey during their trip provided their phone
number, which allowed an interviewer from ETC
Institute to call them later to capture short trips

* All variables required to be answered except
iIncome




Transit Survey - Emerging Technologies

* On-to-Off - GPS-based tablet utilized with scan
guns and survey cards

* OD - Google maps, web-based survey program
that allows live geocoding and constant field
supervision (data downloads don’t occur)

* OD Elvis Review — Google maps interface with all
routes and stops used as well as possible
transfers information




Transit Survey - Emerging Technologies




Transit Survey - Emerging Technologies




Transit Survey - Emerging Technologies




Transit Survey - Emerging Technologies




Transit Survey - Emerging Technologies




Transit Survey - Response Rates

* On-to-Offs — More than 90% of individuals
received and returned the survey card

* Origin — Destination
— More than 80% of the passengers agreed to
participate in the survey

— Useable surveys were obtained from more
than 90% of those who agreed to participate




Transit Survey - Data Collection Challenges

* Short Trippers
— Paper takes about 10 min
— Interview can take as little as 4 min

— If rider doesn’t have 5 min, CATI retrieval done through
ETC call center improves trip time distribution
e Linguistically Isolated Foreign Language Speakers
(primarily Spanish)
— Attempt to pair interviewers on routes where most likely
to occur

— Collect contact info and reach out via ETC call center
* Crush loads — Because the sampling unit is the

individual rider, crush load bias of paper-based N\
minimized :




Transit Survey - Real-time QC of Data Collection

igh level of field supervisor oversight

I_
throughout collection process (technology only
does so much)

 Web-enabled program allows for real time
monitoring of collection

— Able to review when and where interviews occur

— Able to review demographics of respondents across all
interviewers

— Able to review the trip path including all four primary
locations, transfer info, and access / egress modes

* Monitoring of staff through transit agency
feedback and secret shoppers




Transit Survey - Expansion Method -1

* Step 1: Reviewed APC data for each route by direction and
time of day

RIDERSHIP DATA WAS VERY GOOD

» Step 2: Applied the distribution of the On-to-Off survey data
to the stop level data acquired by APCs to develop an

estimated distribution of trips between stops along each
route




Transit Survey - Expansion Method -2

e Step 3: Stops along each route were aggregated into segments
based on surrounding land use and the ridership distribution on the
route.

— This was done by direction & times periods on most routes.

e Step 4: The estimated distribution of trips was divided by the actual
number of useable Intercept Interviews that were obtain from each
[Stop/segment ON]-to-[Stop/Segment OFF] to determine the
weighting factor

e Step 5: The weighting factors from Step 4 were then applied to

boardings on each route. §




Transit Survey - Expansion 3-Deuce NB OtO

* Step 1: Reviewed APC data for each route by direction and time of day
RIDERSHIP DATA WAS VERY GOOD

e Step 2: Applied the distribution of the On-to-Off survey data to the stop level data acquired
by APCs to develop an estimated distribution of trips between stops along each route

* Step 3: Stops along each route were aggregated into segments based on surrounding land
use and the ridership distribution on the route.

— This was done by direction and times periods on most routes.

e Step 4: The estimated distribution of trips was divided by the actual number of useable
Intercept Interviews that were obtain from each [Stop/segment ON]-to-[Stop/Segment OFF]
to determine the weighting factor

 Step 5: The weighting factors from Step 4 were then applied to each record in the survsgymm

database to expand the data to total boardings on each route. o “%
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Transit Survey - Expansion Method -4

Unlinked Weight Factor Value % of Records

0.00 - 4.99 21.04%

5.00-9.99 22.10%

10.00 - 14.99 20.27%

15.00 - 19.99 15.02%

20.00- 29.99 16.86%

30.00- 39.99 2.94%

40.00 - 49.99 1.77%

TOTAL 100.00% v,




Transit Survey - Expansion Method -5

* The linked data expansion factors were applied to
adjust the data from total boarding to the actual

number of trips completed from a single origin to
a destination

Formula = 1/(1+number of transfers)




2014 Household Travel Survey

Presenter: Jeremy Wilhelm, Westat




2014 Household Travel Survey

= Qverview of Household Travel Survey
= Goal: Complete 7,000 usable surveys
= Used state-of-the-practice data collection methods
= 10% (700) households GPS Sub-component
= Data collected from February 2014 to January 2015 )
= Background

= Geographic and demographic representation

= GPS component implemented (10% sample) to study
trip under-reporting -




2014 Household Travel Survey

= Sampling methods used
= Address-based sample (ABS) design
" Geographic, random sample
= Reduced coverage bias

" Enables oversampling for specific H-T-R
populations where census tract-level clustering

is identifiable:
" Household size
= Vehicle insufficiency
= Limited English proficiency




2014 Household Travel Survey

" Global Positioning System sub-sample

= Used for trip rate correction using a log-
GPS comparison approach

= Collected up to 3 days of data
" First day used for comparison with log report
= RTC was interested in weekend travel patterns
= Additional opportunities to use GPS data




2014 Household Travel Survey

= Qutreach to Non-English Speaking Households
= All materials and surveys were provided in Spanish
= Public website included Spanish-language version

= Oversampled census tracts with prevalence of
Spanish-speaking households

= Press releases and direct outreach were handled
by RTC




2014 Household Travel Survey

= Response Rates
= 181,000 addresses sampled
= 11,545 Recruited (6.4%)

= 7,072 Reported travel and cleared all logic checks
(61.3%)

= GPS Households
= Recruited 1,171 and delivered 857 (73.2%)




2014 Household Travel Survey

= Geocoding/Location Data and Other QC
= Mapping and geocoding
= Speed checks
= Post processing QC

= Real-time QC During Data Collection




2014 Household Travel Survey

= Tutorial walk-trough
= |[lustration of survey tools and validation
" [nsight into the resources available to participants




2014 Household Travel Survey




2014 Household Travel Survey




2014 Household Travel Survey
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2014 Household Travel Survey

illus! only

€ purpo

Your Travel Day

s

|_| HOME

|z| B starbucks

|E| B A & M Enterprises
(4]0 Bewaeen
|?| A & M Enterprises

University of
6 | [ | Mevada Las Vegas

(7] m&ay

N Home

Auto/\Van/Truck
[as the driver)

Auto/Van/Truck
(as the driver)

walk

walk
Auto/\Van/Truck
[as the driver)
Auto/Van/Truck
(as the driver)

Auto/Van/Truck
(as the driver)

The list of places you visited on your travel day from morning until night:

Arrival Time

3:00 AM

7:56 AM

8:27 AM

12:02 PM

1:28 PM

5:47 PM

6:08 PM

6:44 PM

Departure
Time

745 AM 4145 @
8:15AM 0:13 @
11:40 2M 212 @

1:10eM 1:08 @

sizzeMm 354 @
5:50 PM 0:03 @
si32PM 024 @
2:55 AM  8:15 (@

Add NewPlace atEnd |

Remove Current Place |

places.

3/' Don't forget short stops, such as stopping for gas or picking someone up. If you
made any stops before your next destination, please report these as =eparate

| Insert Place Before |

| Insert Place After |

onal Transporta

i) To complete your reporting later, click Continue and then
close this window. Your information is saved and you can
log in again to finish reporting your travel.

tement

4 Westat, Inc.

OF SOUTHERN NEVADA




2014 Household Travel Survey

Responses by:

User Interface

Consistent
Branching

1/21/2016

Consistent
validation

Questions Database




2014 Household Travel Survey

= Post-collection Adjustments
= Weighting process
= Demographic
= Geographic
= Non-response

= GPS correction factors




2014 Household Travel Survey

= Survey Design Lessons Learned

= Collaborated with Parsons and RTC during early
design and data element specification using web
conferences and screen sharing to facilitate the
discussions

" Process critical to create dataset to meet primary data
user needs

= Minimized burden by strategically eliminating questions
not needed for this effort )




2014 Household Travel Survey

= Survey Design Lessons Learned

= Branding was critical
" Tied closely to RTC to take advantage of the good
reputation in the region
= RTC was proactively involved in branding and
creating outreach content including an
informational video.




Quality Control, Data Processing and

Modeling

Greg Gaides, Parsons Transportation Group




Parsons Role: Collaborate and Validate

Parsons

Survey Support
Westat

Household Transit On-
Travel Survey  Board Survey

Travel Model
Updates
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Survey Support Role

e Survey instrument development
— Household survey
— Transit survey
* High-level review
— Sample frame
— Sampling plan

* Agree on what constitutes a valid survey
record. No surprises!

* Data QC: Catch things before too late




Survey Support Role Highlights:

Survey Instrument Development

* Weigh-in on balancing between data required
vs. data desired
— Household survey
— Transit survey

Required Desired
Data Data

Data Quality

VS.
Respondent Burden

OOOOOOOOO
NNNNNNN
Y,
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Survey Support Role Highlights:

Introduce Land Use Question

* Asked household survey respondents to
describe the land use at destination

— 12 categories provided

e Residential, industrial, casino hotel, hotel (non-casino),
eating/drinking establishment, warehouse, medical,
education/school, gov’t. office, commercial/business
office, retail, open space, other

— Supports trip attraction modeling procedures

* Attraction trip rate = survey record trip attractiong. .,
aggregated by land use / explanatory variables s




Survey Support Role Highlights:

Introduce Land Use Question

* Not a typical question on a household travel
survey. Concerns:

— Will people respond?
— How will people interpret it?
* Results

— 99.3% response rate (Good!)

— Some cleaning required (Expected)
* Example: Same place name...different land use category

— Improved trip attraction rate equations




Survey Support Role Highlights: Income

* Household income question

— Promote consistent income groupings across
surveys and Census data

— Valid response rate expectation
* “80% response rate on household survey
* Slightly lower on transit survey

— Higher response rate desired
— Different approaches for different surveys




Survey Support Role Highlights: Income

 Household survey approach

— Ask follow-up income question using broader income
groupings that are likely to be used in model

— Consider imputation

* Transit survey approach
— Survey time constraints prohibited follow-up question

— Need for income not as important as for household
survey...focus on HBW trips

— Examine trends in data between those who
responded and those who did not

— Consider imputation




Survey Support Role Highlights: Income

 Household survey

— Response rate better than expected
* |nitial question: 88.2% response rate
* Follow-up question: 93.1% response rate

— Chose to impute the non-response

* Transit survey

— Response rate about what expected

* All records: 67.3% response rate
* HBW records: 82.0 %response rate

— Chose to impute the non-response for HBW




Survey Support Role Highlights:

Income Imputation

 Household survey
— “Hot-deck” imputation method used
— Donor records stratified based on multiple variables
— Imputed incomes fed back to Westat for re-weighting
— Able to preserve all household records where income

was missing!

* Transit survey

— Simple imputation performed

— Donor records stratified based on household S|ze and..,,
number of workers "




GPS Correction — Influence on Trip Rates

e GPS-Based Data Collection for HTS

— 10% Subsample

— Led to trip rate correction factors

* Applied at the “place” level
* Unique to person and household

* Range: 1.0-1.75 _ 40% |
© 30%
S 20% j’
O
© 10%

Ll

0%




GPS Correction — Influence on Trip Rates

e Past household survey efforts in Las Vegas have
vielded “low” household trip rates (for residents)

— Prior rates: <= 3.00 motorized trips per person
— Expectation: 3.25-3.75 motorized trips per person
* Why low?
— Survey characteristics?
* Length (respondent burden)

e Collection mechanisms
 Sample representativeness

— “What happens in Vegas stays in Vegas”??? &




GPS Correction — Influence on Trip Rates

4.00

3.50

3.00

2.50

2.00

1.50

1.00

0.50

0.00

Prior Survey Rates

2014 Survey Rate
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TMIP Updates

For future webinar announcement,
please sign up for GovDelivery at
http://www.fhwa.dot.gov/planning/tmip/
If you have not done so.



http://www.fhwa.dot.gov/planning/tmip/

TMIP Contacts

If you have any questions or comments
about today’s presentation or TMIP, or 1f
you are interested in sharing your
experience, please contact me at:

sarah.sun@dot.gov or

feedback(@tmip.org.

‘ U.S. Department of Transportation
Federal Highway Administration
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