To: Jennifer Ciara, Chief Planner Date: February 22, 2019 Memora ndum

City of Newton
1000 Commonwealth Avenue
Newton, MA 02459

Project #: 12239.00

From: Randall C. Hart, Principal Re: Response to BETA Group, Alta Planning + Design comments. The
Curtis Quitzau, P.E. Northland Newton Development Transportation Peer Review
Monica Tibbetts-Nutt, Exec. Director,
128 Business Council

INTRODUCTION

Vanasse Hangen Brustlin, Inc. (VHB) and 128 Business Council (128BC) have prepared the following response to
comments received on the referenced Peer Review. Comments were received from BETA Group Inc. and Alta
Planning + Design Inc. in December 2018. For ease of review the comments that were received are outlined below
along with the responses.

2.1 Study Area

Comment 2.1:

Response:

As currently proposed, a “Mobility Hub” would be constructed on-site (Building 7) that would
provide connections to nearby Massachusetts Bay Transportation Authority (MBTA) transit
stations by way of a shuttle service program. As envisioned, the shuttle service would serve the
Newton Highlands MBTA rapid transit station (and others) on the Green Line D Branch located at
60 Station Avenue in Newton. Therefore, a quantitative assessment should be conducted at the
Newton Highlands MBTA Station for the shuttle connection that describes the operations of the
buses, pedestrians, bicyclists, transit users, shuttle loading and unloading, and shuttle parking.
Current observations and details of future transportation conditions and impacts should be
described at the Walnut Street intersections with Floral Street, with Lincoln Street, with Station
Avenue, and with Lake Avenue.

We are aware of accessibility improvements to be undertaken at the Newton Highlands T, and we
know that Councilor Rice has been involved in preventing engine idling in the neighborhood.
Shuttle routes are subject to Council approval”;

2.2 Existing Conditions

Comment 2.2:

Response:

At the Chestnut Street unsignalized intersection with the Route 9 (Boylston Street) westbound
service road, Chestnut Street travels in a north/south alignment, the east leg provides egress from
the Route 9 westbound off-ramp, and the west leg provides access to the Route 9 westbound on-
ramp. The Chestnut Street northbound approach is under free flow traffic conditions, with the
other three approaches under STOP-sign control. The Route 9 westbound service road westbound
approach appears to have limited sight lines to the south (looking left) to see approaching
Chestnut Street northbound vehicles. Vehicles exiting from the Route 9 westbound service road
approach were observed to stop beyond the STOP line (within the intersection) in an effort to
have improved sight lines to on-coming vehicles. Although a crash evaluation was conducted in
the traffic study, this safety concern was not identified at this study area intersection.

This safety concern has been noted.
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Comment 2.3:

Response:

Comment 2.4:

Response:

Comment 2.5:

Response:

Comment 2.6:

Response:

Upon review of the Intersection Capacity Analyses provided in the Appendix of the traffic study,
the Chestnut Street unsignalized intersection with the Route 9 westbound service road was
evaluated as an All-Way Stop-Control (AWSC) intersection. Due to the limitations of the software
program used as part of the traffic study, a four-way unsignalized intersection with three
approaches under STOP-sign control cannot be properly modeled. Therefore, a different
software program should be used to properly model operations at this intersection (e.g.,
SIDRA).

The Proponent has acknowledged the congestion along this corridor (see Comment 2.24),
therefore further review and modeling of the congestion is not considered a productive exercise at
this time. Should the city require additional modeling in the future, the Proponent will consider
providing.

At the Chestnut Street unsignalized intersection with the Route 9 eastbound service road,
Chestnut Street travels in a north/south alignment, the east leg provides access to the Route 9
eastbound on-ramp, and the west leg provides egress from the Route 9 eastbound off-ramp. The
Chestnut Street southbound approach is under free flow traffic conditions, with the other three
approaches under STOP-sign control. The description of the traffic control at this intersection
mistakenly states that the Chestnut Street northbound approach is under free-flow conditions
and the Chestnut Street southbound approach is under STOP-sign control.

This comment has been noted.

The Route 9 eastbound service road eastbound approach appears to have limited sight lines to the
north (looking left) to see approaching Chestnut Street southbound vehicles. In addition, the
Route 9 eastbound service road westbound approach appears to have limited sight lines to the
north (looking right) to see approaching Chestnut Street southbound vehicles. Vehicles exiting
from the Route 9 eastbound service road approaches were observed to stop beyond the STOP line
(within the crosswalks and within the intersection) in an effort to have improved sight lines to on-
coming vehicles. Although a crash evaluation was conducted in the traffic study, this safety
concern was not identified at this study area intersection.

This safety concern has been noted.

Upon review of the Intersection Capacity Analyses provided in the Appendix of the traffic study,
the Chestnut Street unsignalized intersection with the Route 9 eastbound service road was
evaluated as an AWSC intersection. Due to the limitations of the software program used as part
of the traffic study, a four-way unsignalized intersection with three approaches under STOP-sign
control cannot be properly modeled. Therefore, a different software program should be used to
properly model operations at this intersection (e.g., SIDRA).

The Proponent has acknowledged the congestion along this corridor (see Comment 2.24),
therefore further review and modeling of the congestion is not considered a productive exercise at
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Comment 2.7:

Comment 2.8:

Comment 2.9:

this time. Additionally, the operating conditions have changed at that intersection with the 2018
closing of the access to Wellesley Office Park from Route 9 which has made the eastbound service
road the sole access to the Wellesley Office Park. Northland would be willing to contribute to
further study of this area.

Oak Street and Christina Street intersect Needham Street from the west and east, respectively, to
form a four-way signalized intersection with the Oak Street and Christina Street legs slightly offset
(Oak Street approximately 40 feet south of Christina Street). Based on field observations, the
traffic signal operates on a three-phase vehicular system with a Needham Street
northbound/southbound permissive phase, an Oak Street eastbound phase, and a Christina Street
westbound phase. Upon review of the Intersection Capacity Analyses provided in the Appendix of
the traffic study, however, existing traffic-volume conditions were evaluated with a two-phase
traffic signal system (i.e., a Needham Street northbound/southbound permissive phase and an
Oak Street/Christina Street permissive phase).

While the existing conditions are not reflected accurately in the analyses for this intersection, the
project’s impacts are measured under future traffic-volume conditions (i.e., 2025 No-Build and
2025 Build) and roadway improvements are planned along the Needham Street corridor that
includes this signalized intersection. As part of the planned improvements (MassDOT Project

No. 608137), Christina Street would be relocated to the south opposite Oak Street to form a
standard four-way intersection and allow the Christina Street and Oak Street approaches to run
permissively.

Agreed. No response is required.

At the Winchester Street unsignalized intersection with the Route 9 eastbound service road, the
Route 9 eastbound service road intersects Winchester Street from the east. The Route 9
eastbound service road westbound approach appears to have limited sight lines to the north
(looking right) and to the south (looking left) to see approaching Winchester Street vehicles.
Vehicles exiting from the Route 9 eastbound service road approach were observed to stop beyond
the STOP line (within the crosswalks and within the intersection) in an effort to have improved
sight lines to on-coming vehicles.

Although a crash evaluation was conducted in the traffic study, this safety concern was not
identified at this study intersection. Since the Needham Street, Highland Avenue, and Winchester
Street corridor project (MassDOT Project No. 606635) would place this intersection under traffic
signal control, however, this safety deficiency is anticipated to be alleviated.

Agreed. No response is required.

At the Winchester Street unsignalized intersection with the Route 9 westbound service road, the
Route 9 westbound service road intersects Winchester Street from the east (off-ramp) and west
(on-ramp). The Route 9 westbound service road westbound approach appears to have limited
sight lines to the north (looking right) and to the south (looking left) to see approaching
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Winchester Street vehicles. Vehicles exiting from the Route 9 westbound service road westbound
approach were observed to stop beyond the STOP line (within the crosswalks and within the
intersection) in an effort to have improved sight lines to on-coming vehicles.

Although a crash evaluation was conducted in the traffic study, this safety concern was not
identified at this study area intersection. Since the Needham Street, Highland Avenue, and
Winchester Street corridor project (MassDOT Project No. 606635) would place this intersection
under traffic signal control, however, this safety deficiency is anticipated to be alleviated.

Agreed. No response is required.

2.2.2. Traffic Counts

Comment 2.10:

Response:

Upon review of the ATR data provided in the Appendix of The Northland Newton Development
Traffic Impact and Access Study, Weekday Midday traffic volumes have been found to be higher
than the typical Weekday commuting time periods (i.e., 7-9 AM and 4-6 PM). Table 1 below
summarizes our review of the traffic counts.

Midday peak hour traffic analyses were conducted at key study area intersection and are provided
in a supplemental memorandum to the City of Newton (December 10, 2018).

2.2.4 Historical Adjustment

Comment 2.11:

Response:

Comment 2.12:

MassDOT guidelines state that historical traffic counts should be increased by a seasonal
adjustment, a background growth rate, and any new traffic from developments that have been
completed subsequent to the time of the original counts.! Therefore, the Applicant should
confirm with the Newton Planning Department that no additional developments have been
constructed subsequent to the 2017 traffic counts that would increase traffic volumes within
the study area. Should developments be identified that have been constructed and occupied
within this timeframe, then the existing and future traffic volumes used within The Northland
Newton Development Traffic Impact and Access Study may need to be revised.

Agreed. Background development projects included in the TIA were discussed with the City prior to

finalization of the study. All projects referenced were included in the study.

The Northland Newton Development Traffic Impact and Access Study stated that research of
historic traffic data, the Needham Street FDR, and other developments in proximity to the subject

1bid., 2.
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Notice
This document is disseminated under the sponsorship of the U.S. Department of
Transportation in the interest of information exchange. The U.S. Government assumes
no liability for use of the information contained in this document. This report does not
constitute a standard(specificationor regulation.

Ouality Assurance Statement
The Federal Highway Administration [FHWA[ provides high-[uality information to serve
government agencieslindustryiand the public in a manner that promotes
understanding. High standards are applied to ensure and maximile the [uality(
objectivityutility['and integrity of the information. FHWA periodically reviews [uality
issues and adjusts its programs and processes to ensure continuous Cuality
improvement. The most recent assessment of the NHTS program is here(’
httpswww.fhwa.dot.gov(publications researchrandtlevaluations(1082(1082.pdf.

In 201_the NHTS underwent a major change in survey methodology. The most
impactful changes are 1(using an address-based sample rather than an RDD land-line
sampleland 2 moving from an interviewer assisted telephone surveys [CATI[to a self-
completed web-based survey. These changes made the 20171NHTS a better sample
surveyl with better coverage of US households and lower respondent burden.

In additionthe method of obtaining trip length used a Google API shortest path route
between a geocoded origin and destination whereas previous NHTS used the
respondent’s estimate of trip length for each trip. These changes may have impacted the
number of reported tripslincluding incidental tripsCand the estimate of trip lengths[’
which in turn impact VMT and PMT estimates. The change in methods may have
measurable impacts on many of the survey estimatesand unknown impacts yet to be
identified. Some of the measured impacts of methods changes in 2011 are outlined in
Appendix A. Users should take into account the impacts identified here and do further
analysis of their own to assess the best use of the data series for any specific
application.

The data presented here are based on a sample of the population"and so is subject to
sampling error. Sampling error is the calculated statistical imprecision due to
interviewing a random sample instead of the entire population. The margin of error
provides an estimate of how much the results of the sample may differ due to chance
when compared to what would have been found if the entire population was interviewed.
For the 201 data the margin of error is added to and subtracted from the point estimate
to provide the range for each estimate. Sampling error is the only error that can be
“uantified"but there are other errors to which surveys are susceptible. Please read
‘Reliability of the Estimates’ in Chapter 1 for more details.
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2010 National Household Travel Survey

110 1OTRODOOTIOD COD ROCICHIATO DO TOO OSTIMOTOS

Policymakers rely on transportation statistics! including data on personal travel behavior( to
formulate strategic transportation policies and to improve the safety and efficiency of the U.S.
transportation system. Policymakers(individual state Department of Transportation [DOTs!(1T!
metropolitan planning organilationslindustry professionals’and academic researchers use the
data to gauge the extent and patterns of travel_plan new investments_and better understand
the implications of travel trends on the nation’s transportation infrastructure.

To address these data needs(the U. S. Department of Transportation (USDOT Linitiated an
effort in 1909 to collect detailed data on personal travel. The 1919 survey was the first
Nationwide Personal Transportation Survey INPTSL! The survey was conducted again in 1911
1983119900 and 199(1 In 2001 the survey was expanded by integrating the Federal Highway
Administration [FHWALCmanaged NPTS and the Bureau of Transportation Statistics-sponsored
American Travel Survey [ATS(and the survey was re-named the National Household Travel
Survey INHTST] The NHTS was conducted without the long-distance component again in 2009
and 20111

The recent evaluation of the NHTS data program found that NHTS data are used extensively to
inform policy initiatives provide context for decision-making‘and benchmark progress for
policies and programs.” More directly NHTS data are used as inputs to statistical analyses and
models related to health[energylair "ualityTand mobility. At the state and local levelsINHTS
has its greatest impact in developing(calibratingl or validating travel demand models that are
used to inform transportation planning and project selection.

The 20177NHTS is the most recent national inventory of daily travel and the authoritative
source on the travel behavior of the American public. The NPTSINHTS data series is the only
source of national travel behavior data that tracks trends in personal and household travel. The
survey gathers trip-related datal 'such as mode of transportationduration_distance‘and
purpose of tripfand links the travel-related information to demographici'geographic’and
economic data for analysis purposes.

The 201T7NHTS is a nationally representative survey of travel behavior conducted from April
201 7through April 20171 The 201 Tsurvey is the latest in the series and updates information
gathered in the NPTS conducted in 191911911 1983(1990and 1991 and the NHTS
conducted in 2001 and 2009. The 2011NHTS includes samples added by 13 state and local
planning agencies from around the country plus the core national sample.

1 Federal Highway Administration Research and Technology EvaluationNational Household Travel
Survey Program Final Report Publication NumberlFHWA-HRT-1+082Date/August 201
https Mwww.fhwa.dot.gov(publications(rfesearch randt/evaluations 1082 /index.cfm

INTRODUCTION AND RELIABILITY OF THE ESTIMATES 1


https://www.fhwa.dot.gov/publications/research/randt/evaluations/16082/index.cfm
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During the survey period_researchers collected data from roughly 1301000 householdswhich
were sampled based on postal address lists[land 211000 persons in the United States. They
mailed sampled households a survey form with a small incentive and asked them to join the
survey by either logging onto the website or mailing the form back. Each participating household
reported all travel by household members on a randomly assigned 2[ ~hour single “travel day.”
They assigned travel days for all Jdays of the weekLincluding all holidays. Weighting reflected
the day of week and month of travel to allow comparisons of weekdays or seasons.

This report uses 201JNHTS data to highlight travel trends over the entire survey series almost
[0 years of travel data for the United States. There are nine chaptersi with each chapter
representing a topic in travel behavior. The first section of statistical data focuses on
demographic trends of households( persons( vehicles‘and workers. The next chapter provides
statistical data on overall household travel. Subseluent sections of this report present person
travel_private vehicle travel_vehicle use[land commute travel patterns. The final chapter
highlights travel behavior of special populations and some new data elements from the 201(]
NHTS. The research findings in this report do not include a detailed analysis of the 201LNHTS
data set in its entirety but provide a very short overview of available data.

Of courselthis report relies on the work of previous authors and reproduces the analysis done
as part of the previous reports. The first Summary of Travel Trends was a pamphlet produced
for the 1983 NPTS by Comsis. In 1990 and 2001_Oak Ridge (ORNL produced the trends
report after retrieving the 19011 archived data. In 20091 the FHWA produced the report with
Travel Behavior Analystsiand FHWA produced the current report with Travel Behavior Analysts
and Westat. All errors are the responsibility of the authors.

In 2017Tthe NHTS underwent a major change in survey methodology. The most impactful
changes are 17 using an address-based sample rather than a random digit dialing [RDD[]
landline telephone samplel"and 2 'moving from primarily an interviewer-led computer-assisted
telephone interviewing [CATI[ to a self-completed web-based survey with CATI as an
alternative. With these changesithe 2011NHTS sample had better coverage of U.S.
households as it included households without landline telephones. The design reduced
coverage bias and respondent burden.

In additionthe method of obtaining trip length used a Google API fapplication programming
interfacesIshortest path route between a geocoded origin and destination whereas previous
NHTS’ used the respondent’s estimate of trip length for each trip. These changes may have
impacted the number of reported tripsCincluding incidental tripsiand the estimate of trip lengths!
which in turn impact vehicle miles of travel [VMT[Jand person miles of travel [PMT estimates.
The change in methods may have measurable impacts on many of the survey estimatesand
unknown impacts that not yet identified.

Appendix A outlines some of the measured impacts of methods changes in 20171 Users should
consider the impacts identified here and do further analysis of their own to assess the best use
of the data series for any specific application.
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An estimate based on a sample survey has two types of error — sampling error and
nonsampling error. The estimated standard errors provided approximate the true sampling
errors. They do incorporate the effect of some nonsampling errors in response and
enumeration(_but do not account for any systematic biases in the data.

Nonsampling error. The full extent of nonsampling error is unknown[but special studies have
[uantified some sources of nonsampling error. Some sources of nonsampling errors in surveys
include the inability to obtain information about all persons in the sampleLdifferences in the
interpretation of [uestions[ inability or unwillingness of respondents to provide correct
informationLinability of respondents to recall information_errors made in collecting and
processing the datal errors made in estimating values for missing datal and failure to represent
all sample households and all persons within sample households [undercoveragell

In a national sample such as that used for the NHTS undercoverage can occur when
households reside in very newly constructed homes whose addresses are not yet available on
the sampling frame_households have simplified addresses [é.g.[lJohn DoeAnytown_MD

1231 1Tpr the household respondent either accidentally or purposely does not report all the
people living in the household. The weighting process adjusts for some nonresponse and
matches independent age-sex-race-ethnicity population controlsi which partially corrects for the
biases due to survey undercoverage. However[ biases exist in the estimates to the extent that
missed persons in missed households or missed persons in interviewed households have travel
characteristics different from those of interviewed persons in the same age-sex-race-origin

group.

Sampling error. When a portion of the population is surveyedIrather than the entire population(’
estimates differ from the true population values that they represent. This differenceor sampling
error[occurs by chancel‘and variability is measured by the standard error of the estimate. The
standard error is the margin of error IMOE Twhich is the half-confidence interval at the 9717
confidence level.

Sample estimates from a given survey design are unbiased when an average of the estimates
from all possible samples would yield"hypotheticallythe true population value. In this casel the
sample estimate and its margin of error can be used to construct approximate confidence
intervals(or ranges of values that include the true population value with known probabilities.

The margin of error in this document is at the 911 percent confidence level. To construct the
bounds of the margin of error—that is(a high estimate and a low estimate—the MOE shown in
tables is added to and subtracted from the estimate given.

For exampleTif the estimate is T00 and the margin of error is 2then in 9(repeated samples the
estimates obtained would fall between 98 and [02[ thereforelif the survey were conducted 100
times with the same protocols[ 9] percent of the time the true population estimate would fall
between 798 and 02. It is important to determine the significant differences from those
estimates that are a product of the known sample error when analyling these data. When
comparing values(if the ranges of two estimates overlapthen there is no significant difference
in the estimated values.
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Users should be cautious when computing estimates for smaller population groups(such as
specific geographies( groups of peoplelor even less common forms of transportation( like
bicycle[Uber(Lyftor even transit. While the weights support a large variety of travel-related
estimates( caution should be taken for estimates generated from a small number of responding
households or persons. Computing the confidence interval or MOE is especially important for
such analyses to ascertain whether any apparent nominal differences are actually statistically
different.

On the other hand(the NHTS sample can produce robust estimates of major travel indicators at
census region or division [as shown in Table 2bllor by Metropolitan Area sil e [as shown in
Table 28(1and for specific groups of travelers [see Section 9 on Travel by Special Populations(l
Using the data appropriately is the responsibility of the analyst. The data trends shown here are
just a small sample of the analysis possible with the NHTS datalland each of the topics
presented could be the subject of a more in-depth and stringent analysis.

Public-use national data from the 201 INHTS is available for download and for on-line analysis
on the NHTS website [httpInhts.ornl.govLl Weights and replicates are included for each of the
data files. Weights match the sample of households and persons to the population for
demographic characteristics and geographic levels. Use replicate weights to calculate the MOE
of each estimate.

INTRODUCTION AND RELIABILITY OF THE ESTIMATES 0
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Tables 1a through 1d present summary statistics on key demographic characteristics by survey
year. For years 2009 and 2011 the MOEs are also included.

There was a major change in the method used to collect trip distance in 2011 that impacts the
estimates of PMT1VMT[]and average person and vehicle trip lengths. In 2011 1the NHTS
calculated trip length using the shortest path routes between geocoded origins and destinations.
Previous surveys used self-reported distances.

As a result of the change in method(the 201 original estimates of VMT and PMT may not be
directly comparable with previous years. The 201(] trip distance is adjusted to be more
comparable, shown as “adj.” in this document. See Appendix A for further details.

T

e 1__Summary Statistics on Demographic CharacteristicsHouseholds

U00selds kL sCndsL]

SOrlel] Celr

1909 (200 101980 18(11 8 100010 22(330
19010 [rmn2 101210 22192(] 13001 23122(]
1983 8113 191301 2(1119 1 0m00 2(1092

1990 (adj( 931301 22(999 300110 101128 21100
199( 981990 20182 311830 10182(] 2(1190]
2001 10013017 211118 301032 10019 201811
2009 113101 311 301128 18100 2128

2009 MOE - 100 130 2 2[3
2010 1181208 32912 (00 181121 2(1m9

2010MOE - - - 90 90

Note

* Totals in all tables can include cases that were not included in any table subcategory(for
instance people who did not report their age are included in the total persons(but not in any
age category.

¢ 1990 NPTS data were adjusted to make them more comparable with later surveys.

e 2001 NHTS sample included children 0 to [1in the survey. The data shown here exclude them
to be comparable with other survey years.

e 2009 NHTS sample did not include households without landlines telephonesthe cell-phone
only [CPOhouseholds.

e 2010NHTS sample was address-based and included more urban and CPO households. This
and other methods changes in the data series are outlined in Appendix B.
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Summary Statistics on Demographic Characteristics[Persons
ClersCns [t [ls[ nds[]

SOrlel] Celr Onder 10J 1010
1909 1901213 (01100 101198 (000 [2(982 19113
1900 21311 (11918 1002 [(2re (11988 221391
1983 229113 (3182 10208 (088 133 201312
1990 (adj] 23910 (11303 13811 oo 82180 2019110
199(] 219990 (111 10000 [9men 9311 311209
2001 2(11203 (11980 10290 (1180 1031290 32(88(
2009 2831001 0o 1910 0B 1291202 3880
2009 MOE - oM 83 11089 811 0
2010 321119 (111798 1 0o (11339 120030 NRIEN
2010 MOE 0 HEN 9 9L 98 0
Cers(ns [t s[nds(]
Strlelllelr OIM(Te UL?IJ\u/luULe UM0e (e UU]J%GME €
1909 1301113 9L oo 102118 (B2 NA
19010 1080183 102121 o2 1100120 831121 198(13(
1983 1000 111010 831 1101939 921080 2121932
1990 (adj( 182(803 11000 811132 12009010 91311 2221101
199( 198(183 1201113 920} 1330011 102911 2(mn
2001 208111 1201321 1000308 132120 1001811 2[00
2009 2381330 13912017 110121 103190 1211908 283101
2009 MOE 0 81 338 81 338 0
2010 2011101 1081039 1211903 10300 131198 3211119
2010MOE HEN 0 iy 0 39( 0
Note

e Totals in all tables can include cases that were not included in any table subcategory(for
instance people who did not report their age are included in the total personsibut not in any
age category.

¢ 1990 NPTS data were adjusted to make them more comparable with later surveys.
e 2001 NHTS sample included children 0 to [Jin the survey. The data shown here exclude them

to be comparable with other survey years.

¢ 2009 NHTS sample did not include households without landlines telephones [CPO

households!]

e 2010NHTS sample was address-based and included more urban and CPO households. This

and other methods changes in the data series are outlined in Appendix B.
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Summary Statistics on Demographic Characteristics Drivers and Workers

Drilers Xs[nds[] ‘

o

U Crlers tU0s[nds (]

SlCrlellelr
M(Te el (e ‘ 0 M(Te el (e
1909 102198 (171981 (1000 L8 (88U 2012
1900 1200 (11199 (M33 931019 (20 301390
1983 100010 (11139 (M3 10321 (8819 (11390
1990 (adj( 103102(] 801289 82(100 118(3(3 (B8990 (1330
199( 1011330 88(180 81181 1311190 (Moo [0[193
2001 190(12(] QUi 93 100202 (8201 (11000
2009 2121309 1001813 1001190 1011303 811939 (98
2009 MOE 919 (09 (31 893 09 (28
2010 2231211 11101(3 112110 1011988 83189 (3399
201MOE 82 (88 913 11012 90 89
Note

¢ Totals in all tables can include cases that were not included in any table subcategory( for
instance people who did not report their age are included in the total personsibut not in any
age category.

¢ 1990 NPTS data were adjusted to make them more comparable with later surveys.

e 2001 NHTS sample included children 0O to [1in the survey. The data shown here exclude them
to be comparable with other survey years.

¢ 2009 NHTS sample did not include households without landlines telephones [CPO
households()

¢ 2010NHTS sample was address-based and included more urban and CPO households. This
and other methods changes in the data series are outlined in Appendix B.
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T e 1d Summary Statistics on Demographic Characteristics and Total Travel

TrlCe L OCr( teristiCs

O00se0d uuus?“ud Ders(n
O00se0d . Delli[le . .
Delliles Lellille Mies (] LersCn Trils Mies [
Trils [ idlns O TriCe [DIMT
X0 C0sCnds ] . TrlCe [DIMT . .
[ idlns . . in UiliCnsC
in Uililns0
1909 [(PT00 811281] 90 1001 00 100130
19000 1201098 108(82(] 9001103 211018 181912210
1983 108010 120811 11002139 22138 190012
1990 [adj[] 100221 1931910 1901290 3000 2829931
1990] 10000 229111 20838 38930 3111122
2001 201308 233[030 220019 38181 3183199
2009 210118 23389 22011111 3921023 332191
2009 MOE 918 20381 0 0o 3 11390
2010 222119 220130 210011882 32 3900280
2010 MOE 9101 20101 88113 [1390] 100811
20100 radj0] - - 203211820 - 129110
20101 [adjCMOE - - 9801 - 100110
Note

¢ Totals in all tables can include cases that were not included in any table subcategory! for
instance people who did not report their age are included in the total personsibut not in any
age category.

¢ 1990 NPTS data were adjusted to make them more comparable with later surveys.

¢ 2001 NHTS sample included children 0 to [1in the survey. The data shown here exclude them
to be comparable with other survey years.

¢ 2009 NHTS sample did not include households without landlines telephones [CPO
households’l

e 2010NHTS sample was address-based and included more urban and CPO households. This
and other methods changes in the data series are outlined in Appendix B.

¢ Household VMT and PMT "adjusted” includes estimates of miles in all vehicles, including “18”
Rental Car.

¢ In 1970 household vehicles did not include pickups or other light trucks.
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The 201LNHTS obtained larger households with more workers compared to the 2009 survey(
possibly because the 201 1address-based sample included about [11percent cell phone only
[CPOLhouseholds[which are more likely younger and working. CPO households were not
included in the sample in 2009 [see Appendix Bl

The data series in Tables 2a and 2b show that over the last five decades American households
acluired more vehicles and drivers. In the United States in 199 there were as many vehicles
as workers. By 1990 and continuing to the presentl there are as many vehicles as drivers.

As average household si_e has stabililed[average vehicles per householdllicensed drivers per

household‘and workers per household have all remained rather stable over the last decade or
so.

There are important differences between the census regions listed in Table 2b [the states in
each census region are listed in Appendix CLI The West continues to have the highest
household siCelvehicle ownershipand driver rates in the country. The Midwest has smaller
households on averageland fewer workers per household. The Northeast has fewer vehicles
and drivers per household.

T | e 2 Major Travel Indicators by Survey Year

ML Dr TrlCelIndiltlrs (0 Lelr

TrielIndil T tr 100 1000 100 1000

Persons per Household 3.100 283 2.9 201 2[83 208 2.0 2.[1]
Vehicles per Household 1.100 1.9 1.8 1.00 1.8 1.89 1.80 1.88
Licensed drivers per Household 1.0 1.9 1.2 1.0 1..8 1.0 1.88 1.89
Vehicles per Licensed Driver 0.L0 090 0.98 1.01 1.00 1.00  0.99 1.00
Workers per Household  1.21 1.23 1.21 1.20 1.33 1.30 130 1.33
Vehicles per Worker 090  1.29 1.39 1.0 1.30 1.39 1.39 1.2

Note

¢ 1990 NPTS data were adjusted to make them more comparable with later surveys.

e 2001 NHTS sample included children 0O to [Tin the survey. The data shown here exclude them
to be comparable with other survey years.

e 2009 NHTS sample did not include households without landlines telephones [CPO
households!J

e 2010INHTS sample was address-based and included more urban and CPO households. This
and other methods changes in the data series are outlined in Appendix B.

¢ In 1970 household vehicles did not include pickups or other light trucks.
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T e 2. Major Travel Indicators by Survey Region

MO r TrlelIndiC tlrs [/ RelliCn

dersCins LelliLles Drilers [ er LelliLles 0 OrCers CelliLles
Uens[s RelliCn Cer Cer O00se \Ld Cer Cer Cer
O00sell0d OOCseldd - Driler O00seCd O OrCer
ALL 10 2.0 1.88 1.89 1.00 1.33 1.2
Northeast 2.3 1.3 1.9 0.91 1.30 1.22
Midwest 2.[2 1.90 1.83 1.00 1.29 1.[2
South 2.1 1.90 1.91 0.99 1.31 1.0
West 2.10 1.98 1.98 1.00 1.38 1.8
Notel

¢ 1990 NPTS data were adjusted to make them more comparable with later surveys.

¢ 2001 NHTS sample included children 0 to [1in the survey. The data shown here exclude them
to be comparable with other survey years.

e 2009 NHTS sample did not include households without landlines telephones [CPO
households(]

e 2010NHTS sample was address-based and included more urban and CPO households. This
and other methods changes in the data series are outlined in Appendix B.

¢ In 1979 household vehicles did not include pickups or other light trucks.

During the past four decadesi the growth in the number of workers and drivers has far outpaced
the growth in the number of households and persons.

Howeverlas shown in Figure 1the growth in the number of vehicles has outpaced all other
indicators. Since 199 the annual rate of increase in the number of personal vehicles was
almost 101 times the annual rate of increase in the number of drivers.
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i | re 1 _Changes in Summary Statistics on Demographics and Total Travel

3.5
3.0 amm\/chicles
amwDrivers
= 25
S esw\Workers
é
a e»Households
e]
o @amm»Persons
Q
©
£
1969 1977 1983 1990 1995 2001 2009 2017

Note

e 1990 NPTS data were adjusted to make them more comparable with later surveys.

e 2001 NHTS sample included children 0 to [1in the survey. The data shown here exclude them
to be comparable with other survey years.

¢ 2009 NHTS sample did not include households without landlines telephones [CPO
households()

e 2010NHTS sample was address-based and included more urban and CPO households. This
and other methods changes in the data series are outlined in Appendix B.

¢ In 1979 household vehicles did not include pickups or other light trucks.

The data series indicates that the per capita growth in travel that the United States experienced
over the last four decades may be changing. Statisticallyof the 10 estimates of major travel
indicators shown in Tables 3a and 3b(11are lower than the 2001 estimates and the remainder
are statistically the same within the confidence intervall. Importantlythe number of reported
person- and vehicle-trips per person is statistically lower in 2011 7than in 2009 which is
statistically lower than 2001.

The estimates of travel for U.S. households show significant changes in trip-making. The
estimates of person and vehicle trips per household are lower in 201 than 2009Cwhich in turn
was lower than the 2001 estimates.

As mentioned earlierthere was a major change in the method used to collect trip distance in
201 1that impacts the estimates of PMTIVMT ‘and Average Person and Vehicle Trip Lengths.
In 2011the NHTS calculated trip length using the shortest path routes between geocoded
origins and destinations. Previous surveys used self-reported distances.
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As a result of the change in method(the original estimates of VMT and PMT may not be directly
comparable with previous years. See Appendix A for further details.

T e Summary of Household Travel Statistics

[ sel I d St( tisti( s
DL CersCn DL OMT DL CelliCle

Siriel elrl Tri’s Cer er TriCs Cer Dbiﬁiv&fr
(lselld Olselid  Ollsellld

1919 (130 .00 3.83 3101
19011 (L9 (8.2 3.90 32.90J
1983 (120 (2.1 100 32.10
1990 8.91] 83.00J (L9 (9.1
19901 10.[9 arLmn (130 (.20
2001 9.0 9rL20] (190 [8.001
2009 9.00 90.(2 O0d [1.38
2009 MOE 0.09 3.38 0.00J 1.30
20100 orig. 8.[0 92.02 111 [8.81
20117 orig. MOE 0.10 3.00 0.00J 2.00]
2010 adj. 99.11] [3.81
2011 adj. MOE 3.00 2.21]

Note

¢ 1990 NPTS data were adjusted to make them more comparable with later surveys.

¢ 2001 NHTS sample included children 0 to [1in the survey. The data shown here excludes
them to be comparable with other survey years.

¢ 2009 NHTS sample did not include households without landlines telephones [CPO
households(l

e 2010NHTS sample was address-based and included more urban and CPO households. This
and other methods changes in the data series are outlined in Appendix B.

¢ Household VMT and PMT "adjusted” includes estimates of miles in all vehicles, including “18”
Rental Car.
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T e Summary of Person Travel Statistics
Cers(n Stl tisti(s

e DL DM Oler(Ce Oler(Ce
SCrCed Delr( Cersiin DM OMT Cellirle DM OMT Jersin Telicle
Trils Cer Ler [lers(n Trills Cer Cer Driler Trill Cen(tl] Trill Cen(t[]

Clers(n Driler (M iles(] (M iles(]
1919 2.02 19.01 2.32 20.01 9.0 8.89
1901 2.92 2090 2.30 19.19 8.8 8.30
1983 2.89 20.00) 2.30 18.[8 8.8 190
1990 3.0 30191 3.20 28.19 9.0 8.81]
19901 130 38.11 3.1 32.10 9.13 9.00
2001 (109 30189 3.30 32.13 10.00 9.81]
2009 3.9 30113 3.02 28.91] 9.0 9.[2
2009 MOE 0.03 1.30 0.03 0.1 0.30 0.22
2010 orig. 3.30 30100 2.0 20181 10.00 9.0
2010 orig. MOE 0.00J 1.000) 0.03 1.00] 0.0 0.30
2010 ad;. 38.98 28.19 11.000 10.03
2010 adj. MOE 1.1 1.10 0.1 0.2

Note

¢ 1990 NPTS data were adjusted to make them more comparable with later surveys.

¢ 2001 NHTS sample included children 0 to [1in the survey. The data shown here excludes
them to be comparable with other survey years.

¢ 2009 NHTS sample did not include households without landlines telephones [CPO
households(l

e 2017NHTS sample was address-based and included more urban and CPO households. This
and other methods changes in the data series are outlined in Appendix B.

¢ Household VMT and PMT "adjusted” includes estimates of miles in all vehicles, including “18”
Rental Car.
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Table [1compares key survey variables for each NPTS survey with external sources.

Tl e

VMT [millions(TJ

LiCensed

Comparison of Survey Variables with Other Sources [Numbers in Thousands[ Except

199

O00sellds 0000iCOn . 0 OrCers LelliLles
Drilers
199
Other Sources (1800 1991 108300J 8911
1909 NPTS (2100 1901213 102981] (21100
1901
Other Sources 012 218100 138121 132111
191 INPTS 0112 213111 120002 1200098
1983
Other Sources 831918 2321080 1011389 1200 1021188
1983 NPTS 8131 229113 1000010 103010 110021139
1990
Other Sources 91911 2011820 1000010 121810 102902 2107302
1990 NPTS 931311 23911 18020 1183(3 1001221 11901290

|

Other Sources 90138(] 2M 138 100728 1321300 18080 21393007
19900NPTS 98990 2(9199(] 10017330 131190 10000 210838
2001
Other Sources 1081209 281318 1912010 1038130 2000 21901901
2001 NHTS 10003010 2171203 1801280 12810 202[18[] 22007119
2009
Other Sources 1101181 30070017 2081321 10100 231190 223007
2009 NHTS 112120 2991802 2111210 11300 2107001 22007111
20107
Other Sources 118208 321119 218108(] 1M A0 231190 2(138183
20100NHTS 1181208 3210119 22312117 1017988 222119 21001882
2010NHTS [adjl 281118
Note
Please see previous Summary of Travel Trends publications for the sources used for
comparisons to prior surveys.
Other Sources for 201 Comparisons(]
DUCsedds - Census LuickFacts Table US Households 2012-2010
https[Twww.census.gov([uickfactsfacttable WSIHSD[ 110211 viewtop
OOO0MtiOin - Population in Occupied Housing Unitsestimate 20110]
https(Ifactfinder.census.govifacesnav jsfipageslindex.xhtml
DriCers - 2010 estimate from Highway Statistics Table DL-22
https Mwww.fhwa.dot.gov(policyinformation(statistics (201 [1dl22.cfm
0 OrlCers - Source[2010]American Community Survey 1-year estimate Table B18120
https(Tfactfinder.census.gov facestableservicesjsfipages(productview.xhtml src[ICF
[ellilles [nd [IMT - Light Duty Vehicles [short WB(Iplus Motorcycles plus [based on the
2002 VIUS8L11] of Light Duty Vehicles with wheelbases (WB(llarger than 121 inches(]
http Twww.fhwa.dot.govipolicyinformation(statistics 201 [ Ilvm1.cfm
OVERVIEW 10


https://www.census.gov/quickfacts/fact/table/US/HSD410215#viewtop
https://secure-web.cisco.com/1AefGp37THlxpW7XVAO5j2HbYHq4xIoiNVlg-o6hGQZx1q3-i9wchrcuxkBuyEmeN7yM82QqpQSanlyA4opRhne-dMOWNT-WX_c7Rpl8M4lPNlPSYuEUXU0lQimUspSizaVxEI5IPJWsyMdOqbp1MLtPhhtWt9eubBZ2a2WcSSsjZZdqhdnS1Mh3sbrXQQS3fXjG4MXoQJ161pJ3jFEdpNt4kgy057BuRR4N3I--MljpPZyPTfHFepAwHSIIpb0LV63JzUr433n_RJTvXY5aSHw/https%3A%2F%2Ffactfinder.census.gov%2Ffaces%2Fnav%2Fjsf%2Fpages%2Findex.xhtml
https://www.fhwa.dot.gov/policyinformation/statistics/2015/dl22.cfm
https://secure-web.cisco.com/1Arfw0nRjtb9m1dftWA7pYvx04Im0gsqJop0Psh5W780Q8_D_uuu7emLEoxzLy4vsvUkbuUXOrE2jcgnR7vhd3ofePTLBZxCsP2303rWqNefvCwyxkzihw7sS37cG4Worynu-9Ya1PXJR2bHhvUbjAOzceFBpkrTkMDilEmlHgVJjSDHosoCHIVFccoGxuRtVPG7HorYRRTtlXVqEr538daTzzrptD744VMr9I5uABtPbkuMoOiP-BYKjPwVR4Qi1NvEJ3ceozCqUQF0trKIzNQ/https%3A%2F%2Ffactfinder.census.gov%2Ffaces%2Ftableservices%2Fjsf%2Fpages%2Fproductview.xhtml%3Fsrc%3DCF
http://www.fhwa.dot.gov/policyinformation/statistics/2015/vm1.cfm

o

e 0o oSHorrD TRODHLN

OverallChouseholds generated about the same person miles of travel in 2010 (Table [all
compared to the 2009 estimatebut fewer person trips [Table [cl] The person miles of travel—
overall and for most trip purposes—were statistically the same between 2009 for both the original
and adjusted estimates for 201[1 The exception was person miles of travel for social and
recreational purposesliwhich were significantly lower in the original 201 estimate.

The fact that the number of reported trips is lower while the total miles of travel is about the
same as previous surveys could be an artifact of the shift away from interviewer-aided surveys
to self-reported travel on the web. Without the aid of an interviewer_people may forget to report
incidental stops and other short trips that impact the estimate of trips more than the estimate of
miles of travel.
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Trends in the Average Annual Person Miles of Travel per Household by Trip Purpose

(ler e UnnUUOMT Cer UlCseUd

_ [tler -
TOO 0 Or™d . SOoO0
Trill OCrlse s OO0 Relted | SN SR SUUUQL
OCrlCses _ . CersCn[] Relrelti(In
O COrd | OCsiness OO0rd
CrrCnds
1983 220802 | U8 | 1300 200 3311 | 1022 81971 00
1990 30310 | 0180 | 1003 3303 Mo | 1799 11308 210
19971 3009 | om0 | 1980 0o 7381 | 193 10771 131
2001 302000 | omon | 21980 1880 I | 21000 10080 | 11210
2009 330001 | 200 | 20008 1720 130 | 20009 91989 | 21818
2009 MOE | 12371 | 1004 | 2712 181.01 2228 | 123.0 818 | 8710
201010rig. 33080 | 7209 | 1320 122 9 | 20189 891 | 1200
20:\/'50%”9' 12002 | 20000 | 3200 373.3 203.0 | 39010 323 | 9.0
20101 Adj. 301302 | om8 | 11399 Omrs 1939 | 2390 91883 | (1129
20,\1/'%’;"" 13100 | 2103 | 3300 382 | 2800 | 818 | 3818 | 9r0.
Note

Totals in all tables can include cases that were not included in any table subcategory(for
instance people who did not report their age are included in the total personsibut not in any
age category.

“Other Family/Personal Errands” includes trips such as to the post office, dry cleaners, or
library

1990 NPTS data were adjusted to make them more comparable with later surveys.

In 1991 VMT and vehicle trips with "To or From Work" as a trip purpose are believed to be
overstated.

2001 NHTS sampile included children 0 to [1in the survey. The data shown here exclude them
to be comparable with other survey years.

2009 NHTS sampile did not include households without landlines telephones [CPO
households’l

20100NHTS sample was address-based and included more urban and CPO households. This
and other methods changes in the data series are outlined in Appendix B.
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T Trends in the Average Person Trip Length by Trip Purpose
OCer[ e [ers(n Trill Cen(t(] (T iles[

OtCer

O D, O memed scocoo| SDIDD o™ emam
O COrd  [Csiness OrrCnds O00rd

1083 8.0 8.0 21.8 0o 3 19 12.3 8.2

1990 9.0 100 | 282 0o 8.0 0o 13.2 10.3

19917 9.1 1.0 | 203 x 0o 0 113 228
2001 10.0 12.1 28.3 0 8 10 1.0 3.1
2009 9.0 118 | 200 0o 0 3 10.0 .0
2009 MOE 0.0 0.3 2.0 0.2 0.3 0.3 0.0 1000
20101Orig. 100 | 11.0 | 209 R R [0 10.1] 91
20:\Amoc;rig. 0.0 0.3 no 0.0 0.3 1.2 0.0 3
20101 Adj. 1.0 | 122 | 200 19 9 10 1.0 0.0
20&%@"’" 0.0 0.0 oo 0.0 0.3 1. 0.0 12

Note

Totals in all tables can include cases that were not included in any table subcategory(for
instance people who did not report their age are included in the total personsibut not in any
age category.

1990 NPTS data were adjusted to make them more comparable with later surveys.

In 1991 VMT and vehicle trips with "To or From Work" as a trip purpose are believed to be
overstated.

“Other Family/Personal Errands” includes trips such as to the post office, dry cleaners, or
library

2001 NHTS sampile included children 0 to [Jin the survey. The data shown here exclude them
to be comparable with other survey years.

2009 NHTS sampile did not include households without landlines telephones [CPO
households’l

2010NHTS sample was address-based and included more urban and CPO households. This
and other methods changes in the data series are outlined in Appendix B.

While the 201 estimates of the number of person trips for work and schoollchurch are
statistically the same as in 2009 and 2001 the 201 survey shows a significant decrease in the

number of
social and

person trips for three major purposes! shopping’ family and personal errandsiand
recreational travel.

HOUSEHOLD TRAVEL 10
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There may also be a change in trip-making for shopping_family errands‘and social and
recreational travel. This is a largel catch-all category of purposes that may be affected by
changes in on-line shopping and other electronic communication. Further research into the
specific and detailed trends of changes in trip-making by purposelincluding changes in trip-
chainingwould be useful.

T e Trends in the Average Annual Person Trips per Household by Trip Purpose

[ler e UnnUJersn Trils Cer Usel_d

T eo% socong| T0IDD| S s
OOr0 OCsiness Cers(n(l] RelTrelti(n
CrrCnds
1983 20128 2 oo o 310 28 R
1990 3202 39 38 130 81 300 81 22
19901 31828 00 100 00 981 330 98 0
2001 31181 00 109 00 83 301 92 30
2009 3mo | oo 100 20 18 333 92 1
2009 MOE 31.8 9 00 100 13.9 9.8 101 1
2010 Orig. 3170 0o 1 80 28 301 801 128
ZOKADOOEHQ' 3012 11.3 3.1 101 13.8 8.1 22.0 3.1
Note

e Totals in all tables can include cases that were not included in any table subcategoryfor
instance people who did not report their age are included in the total personsbut not in any
age category.

¢ 1990 NPTS data were adjusted to make them more comparable with later surveys.

¢ In 199[TVMT and vehicle trips with "To or From Work" as a trip purpose are believed to be
overstated.

¢ “Other Family/Personal Errands” includes trips such as to the post office, dry cleaners, or
library

e 2001 NHTS sample included children 0 to [Tin the survey. The data shown here exclude them
to be comparable with other survey years.

e 2009 NHTS sample did not include households without landlines telephones [CPO
households()

e 2010NHTS sample was address-based and included more urban and CPO households. This
and other methods changes in the data series are outlined in Appendix B.

Tables (a and ['b display trends in the average annual vehicle miles of travel and average trip
length by select trip purposes.
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The original lunadjusted 2010 estimates of overall VMT per household is statistically lower than
20090 while the adjusted estimate is about the same—within the margin of error of the 2009
estimate. While nominally lower( the VMT per household for shopping is within range of the
earlier estimates. However[ the estimates of VMT per household in 201for errands and
sociallrecreational travel are statistically lower than the 2001 estimates for the same purposes.

Using the adjusted estimates of vehicle miles of travel increases the estimate of VMT per
household to be about the same as the 2009 estimates [within the margin of erroroverall and
for all trip purposes. For more information on the trip length adjustment_see Appendix A.

T e

Trends in the Average Annual Vehicle Miles of Travel by Selected Trip Purposes

Uler e UnnUOMT Cer L Csellld

TR OMOOrO0ses LSS SOO00ING DtDD[i:sD[Dr?DIED S,Li,\_uu
0 Or0 Orrnds Relreltiln

1909 12123 (1183 929 1200 1090
1901 121030 31810 10330 1000 3280
1983 11039 3138 100 1810 330
1990 18011 (183 2108 (1200 (139
19901 2018901 [m92 218007 (13001 U
2001 21180 020 302 390 180
2009 191810 0mma3 2919 3mo 8re2
2009 MOE [90.0] 10010 919 120.1 2118
20101 Original 100810 (1309 2(118 21982 (13201
20111 0rig. MOE NN 192.3 30013 2100 182.3

2010 Adjusted 1911.8 3.9 2/919.9 332112 (18201
2010 Adj. MOE 829.0 20010 339.3 21.9 203.2

Note

e Totals in all tables can include cases that were not included in any table subcategory(for

instance people who did not report their age are included in the total persons( but not in any
age category.

“Other Family/Personal Errands” includes trips such as to the post office, dry cleaners, or
library

In 1991 VMT and vehicle trips with "To or From Work" as a trip purpose are believed to be
overstated.

1990 NPTS data were adjusted to make them more comparable with later surveys.

2001 NHTS sample included children 0 to [1in the survey. The data shown here exclude them
to be comparable with other survey years.

2009 NHTS sample did not include households without landlines telephones [CPO
households!)

20100NHTS sample was address-based and included more urban and CPO households. This
and other methods changes in the data series are outlined in Appendix B.
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T e Trends in the Average Trip Length by Selected Trip Purposes

Oler e LelliLle Trill LenCtl [iles(]

Trill O0r0sel] Otler OO0

UMOOrbCses LIRS, an SUU0OING [ers(inl]] S:E:.DD
O OrO OrrCnds RelTreltiln
1909 8.9 9.0 0.0 o 13.1
19010 8.0 9.0 .0 Lo 10.3
1983 .9 8.0 3 Lo 10.0)
1990 8.9 11.0 .1 g 11.8
199 9.1 11.8 0.0 (19 11.2
2001 9.9 121 0.0 g 11.9
2009 9.0 12.2 N 1.1 11.2
2009 MOE 0.2 0.3 0.2 0.2 0.0
2010 Original 9.0 12.0 .0 .9 10.0)
2010 0rig. MOE 0.0 0.0 0.8 0.0 0.0
2010 Adjusted 10.0 12.8 .9 o 11.8
2010 Adj. MOE 0.0 0.0 0.8 0.0 0.0
Note

Totals in all tables can include cases that were not included in any table subcategory(for
instance people who did not report their age are included in the total personsibut not in any
age category.

“Other Family/Personal Errands” includes trips such as to the post office, dry cleaners, or
library

1990 NPTS data were adjusted to make them more comparable with later surveys.

In 1991 VMT and vehicle trips with "To or From Work" as a trip purpose are believed to be
overstated.

2001 NHTS sampile included children 0 to [1in the survey. The data shown here exclude them
to be comparable with other survey years.

2009 NHTS sampile did not include households without landlines telephones [CPO
householdsJ

20100NHTS sample was address-based and included more urban and CPO households. This
and other methods changes in the data series are outlined in Appendix B.
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Following the trends in person tripsCin 201 a typical household generated significantly fewer
vehicle trips than in 2009 [Table [cL] While the 201 estimates of the number of vehicle trips for
work and schoollchurch are statistically the same as in 2009 and 2001 the 201 survey shows
a significant decrease in the number of vehicle trips for three major purposes( shopping( family
and personal errands_and social and recreational travel.

The original estimates of vehicle miles overall and for most purposes [except commutingllare
statistically lower in 201 compared to 2009. The adjustment for vehicle miles of travel brings
the estimates into the same range as the 2009 estimates [within the margin of error(. For more
information on the trip length adjustmentisee Appendix A.

The fact that the number of reported vehicle trips is lower while the total (adjusted( vehicle miles
of travel [Table [aliis about the same as previous surveys could be an artifact of the shift away
from interviewer-aided surveys to self-reported travel on the web. Without the aid of an
interviewer_people may forget to report incidental stops and other short trips that impact the
estimate of trips more than the estimate of miles of travel.

However( there may also be a change in trip-making for shopping( family errandsiand social
and recreational travel. This is a large[catch-all category of purposes that may be affected by
changes in on-line shopping and other electronic communication. Further research into the
specific and detailed trends of changes in trip-making by purposeLlincluding trip-chainingwould
be enlightening.
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T e Trends in the Average Annual Vehicle Trips per Household by Selected Trip
Purposes

Ller e UnnUelliLle Trills Ler L sellld

OO rooses 2T | soronn  meemm  SHTD
OrrCnds
1919 1390 RN 213 190 312
190107 102 [23 28 210 320
1983 1m80 Mo 290 202 330
1990 20017 (8 [B1 9 o
19901 2321 3 (01 (20 20
2001 210mM o9 o9 (80 y
2009 2[0r8 0o 8 00 B0
2009 MOE 20.8 8 9.2 9.2 8.0
201 Original 1800 0o 32 (B0 Mo
2010 0rig. MOE 21.0 9.0 10.2 11.0 10.00
Note

e Totals in all tables can include cases that were not included in any table subcategoryfor
instance people who did not report their age are included in the total personsbut not in any
age category.

¢ “Other Family/Personal Errands” includes trips such as to the post office, dry cleaners, or
library

¢ 1990 NPTS data were adjusted to make them more comparable with later surveys.

e |In 1991 VMT and vehicle trips with "To or From Work" as a trip purpose are believed to be
overstated.

e 2001 NHTS sample included children 0O to [1in the survey. The data shown here exclude them
to be comparable with other survey years.

e 2009 NHTS sample did not include households without landlines telephones [CPO
households’l

e 2010NHTS sample was address-based and included more urban and CPO households. This
and other methods changes in the data series are outlined in Appendix B.

Table [1displays the trends in average annual person trips per household by mode of
transportation and metropolitan statistical area IMSA[si(e. Future surveys will tell if there is a
shift to using public transit instead of private vehicles.
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T I le | Trends in the Average Annual Person Trips per Household by Mode of Transportation

and MSA Sile

100 | 1000 | 1000 | 1000 201 200110

Urill te LelliLle

ALL 21301 | 2102 | 2181 | 31300 | 31090 | 2(892 30 2(192 30

Not in MSA 2(080 | 20322 | 28311 | 392 | 30001 | 2(898 (2 2(123 81
Less than 201000 2010 | 2300 | 3090 | 303 | 31300 | 2980 | 118 | 2MR0 | 123
2[01000 - (991999 20000 | 28 | 3010 | 32 | 3201 | 2900 | 1M1 | 2018 | 122
(00000 - 999999 2128 | 2100 | 2900 | 309 | 313(8 | 31020 | 10 | 2198 3
110000000 - 219991999 21300 | 21031 | 2980 | 3300 | 3400 | 2901 0o | 218 89
30001000 and above 180 | 1m91 | 209 | 3000 | 20911 | 2193 [0 2[00 30

ALL (8 [0 (8 0 (8 0 O 80 O

Not in MSA 22 11 10 9 O O 2 o 2
Less than 201000 J 10 30 23 12 10 8 33 8
20000 - (991999 mE 23 22 18 18 10 O 30 12
(00000 - 999999 (8 (8 33 33 11 1 10 2 9
110001000 - 219991999 80 EE 2 30 30 39 8 [0 9
310001000 and above 189 181 120 130 128 108 11 100 8

ALL 2 220 230 200 309 32 13 329 10

Not in MSA 199 211 100 130 221 239 10 200 30
Less than 20000 2 280 212 138 2r8 20 (8 210 18
201000 - (991999 200 199 203 102 21 28 23 228 33
001000 - 9991999 pARN 1800 101 138 220 310 2 pARN 20
110001000 - 219991999 2900 109 200 102 2110 313 20 303 20
310001000 and above 390 330 330 301 23 Mo 29 o9 10

OO0 MOdes

ALL 21808 | 2(128 | 3/2(2 | 31828 | 3m81 | 3mrl| 32 3100 30

Not in MSA 2800 | 20 | 301 | 388 | 3WBL | 32010 0o | 2000 80
Less than 2001000 29010 | 2(889 | 310 | 3M020] | 3M8 | 313901 | 128 | 29801 | 128
201000 - (99999 2900 | 2891 | 3300 | 3890 | 30 | 3300 | 100 | 3103 | 128
(1001000 - 9991999 3009 | 22 | 3202 | 3910 | 3M92 | 3m29 | 11 | 31 M
110001000 - 219991999 2801 | 218 | 3300 | 3901 | 302 | 3L (8 3108 | 100
310001000 and above 2009 | 2320 | 3213 | 30 | 3M93 | 31N 0o | 3200 3

Note

* Totals in all tables can include cases that were not included in any table subcategory(for
instance people who did not report their age are included in the total personsibut not in any

age category.
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¢ 1990 NPTS data were adjusted to make them more comparable with later surveys.

e 2001 NHTS sample included children 0 to [Jin the survey. The data shown here exclude them
to be comparable with other survey years.

¢ 2009 NHTS sample did not include households without landlines telephones [CPO
households(l

e 2010NHTS sample was address-based and included more urban and CPO households. This
and other methods changes in the data series are outlined in Appendix B.

¢ "RurallNot in MSA" includes only full counties designated as rural. There may also be rural
pockets included within MSA boundaries.

e The population sile groups for 19(177- 1983 NPTS are MSA sile groups. 1990 - 2001 are MSA
siLe groups. 2009 - 201 are Consolidated Metropolitan Statistical Area [CMSAsiLe groups.

* Changes in walk trips throughout the data series could be a resultCat least in part_to
Cuestionnaire changesRecent NHTS surveys explicitly prompt respondents to include walk
and bike tripsCwhich was not the case in prior surveys. The 20110NHTS changed the definition
of a trip to allow walk and bike trips to and from hone [oop tripsL]

e Public transit includes local busTcommuter busCcommuter train “subway trolleyand
streetcar.

The data series in Table 8 shows that more income is related to more travel. The households in
the highest income group annually produce 80 percent more person trips compared to
households in the lowest income group.

The income categories in 2011changed slightly from the 2009 and earlier surveys. The data
here are shown in 2010 current dollars

The 2009 and earlier surveys were conducted with a telephone sample [Tandline only[which
excluded CPO households. This was especially an issue in 20097 when an estimated 21 percent
of all US households did not have a landline. Thereforel the 2009 sample may have under
coverage of households with lower income. Care should be taken in interpreting trends of
estimates that might be correlated to telephone ownershipisuch as household income.
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T I le | Trends in the Number of Annual Person Trips per Household by Household Income
Infiile 1000 201 200

ALL 322 31828 3193 3 31 3100 30
Less than (117000 21298 220 21212 21200 99 2210 112
(M1000 to 201999 3002 3213 31028 20mo 102 20 100
[2(71000 to (311999 380 3910 311 3018 112 20 9
[BT000 to (179999 210 (183 010 3218 110 299 130
(101000 to (111999 (mo (o (i 3901 100 312 81
(177000 to 1991999 mB 0 (1910 (210 [mon 112 380 90
MO00M00 and over - 0123 023 NI 110 (1033 100

Note

Totals in all tables can include cases that were not included in any table subcategoryfor
instance people who did not report their age are included in the total personsbut not in any
age category.

1990 NPTS data were adjusted to make them more comparable with later surveys.

2001 NHTS sample included children 0 to [1in the survey. The data shown here exclude them
to be comparable with other survey years.

2009 NHTS sample did not include households without landlines telephones [CPO
households(l

2010NHTS sample was address-based and included more urban and CPO households. This
and other methods changes in the data series are outlined in Appendix B.

The 201TJNHTS asked income in different categories than previous surveys(therefore this
table will not match the Summary of Travel Trends 2009 and earlier

In 1990 the highest income group was 80000 and above

Incomes for 1983111990 adjusted 1990 and 1997 have been adjusted to 2001 dollars(]
httpsMwww.bls.govidatalinflation calculator.htm
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O OORSH TRODI

In 2011 the overall number of reported trips by private vehicle was significantly lower than the
2009 estimate. However[ the declines were not e ual across all purposes. For examplelthe
estimate for the number of vehicle commutes and vehicle trips to school and church were
statistically the same in 201 compared to 2009 and previous years (within the margin of errorL.
However( the reported total number of vehicle trips for shopping and errands was nominally
closer to the 1990 estimate than any intervening year and a significant decline from the 2009
estimate.

On the other hand(the overall number of transit trips reported was significantly higher than the
2009 estimatelfueled by the significant increase in the number of reported commutes on transit.
The estimate for the number of transit trips for all other purposes was statistically the same in
2010 compared to 20009.

The total number of walk trips reported was statistically within the margin of error of the 2009
estimate. The definition of a reported walk trip changed slightly to allow trips that begin and end
at homellike walks for exercise. This change in definition impacts the total estimate of walks
and reluires more investigation.

But it should be noted that the common thread is an overall decline in reported trips for
shopping and errands. This category of trip purposes is a largel catch-all category of trip-making
that may be affected by many competing factorsi For example'some of the difference in
reported trips in 201 'NHTS may be a result of moving to a self-completed ['uestionnaire
compared to interview-assisted in previous surveys. Interviewers are trained to prompt for short
stops and under-reported trips.

There may also be changes in trip-making for shopping and errands related to on-line
purchasing. Other demographic trends[‘such as shifts in the percentage of households with
children'may also be a factor. It would be helpful to conduct further research into the specific
and detailed trends of changes in trip-making by purposerincluding trip-chaining.

The Table 9 series displays these findings.
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T e | Trends in the Annual Number [millionsof Person Trips by Mode of Transportation and Trip Purpose

Urill'te CelliLle

0 Or(TRe[Tted SUO0Cin0 Cnd SO0 e ShO 0 nd
OCteO0rd [Isiness LrrCnds 000rt0 Relrel tilin(]
1990 080 3108 128318 100 (00382 1129
199(] (0o 8830 100000 22130 [8(809 (o
2001 ERIVEN 1018 13120 2181 82130 2107
2009 099 1020 100108 pARIIEN 82880 920
2009 MOE 9. o 218110 918.2 1083.2 30011
2010 11981 8 1200218 28120 (81890 10988
201MOE 12000 2(2.00 13(8.8 990.0 22(2.0 [00.8

OO0 Trinsit

U UrRe(Ited SUU0DInG Ond SOoo0r SO0 Cnd
OCtel0r [siness CrrCnds O00rC0 Relrel ti(In[I]
1990 11992 92 11318 1000 9 30
19907 21328 123 2[000 820 1310 11
2001 2121 213 100 800 989 130
2009 2(201] pARN 2(301 829 1120 (09
2009 MOE 2(112 93.0J 2.0 131.8 19010 1100
20100 3m30 208 2180 11009 1118 (80
201MOE 2103 (2.2 198.0) 182.0 131.0 82.0
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o

T e | Trends in the Annual Number [millions[Jof Person Trips by Mode of Transportation and Trip Purpose [continued(

0 O
TOOOroO U Orl[Re(lted SUOCInD Cnd SO0OCCr S0 nd

OCteO0rd 0 OrD [lsiness Crrinds O00rt0o RelreltilIn(]

1990 11999 100 (22 39 81090 2

1990 1010 20 8] 2(920] L8 o

2001 1010 (8L 11930 3180 101820 oo

2009 18110 (8L 1001 00 e 181833 81
2009 MOE 230.0 13011 818.0 9.0 8.0 1000

2010 2123 10 11090 010 18183 1190
201MOE 2(8.3 (8.2 [80.0 9.0 (2010 122.3

Ctler
TOOOroO [ Or[[Re(Tted SUOCInD Cnd SO00CCr S nd
[siness OrrCnds 000r0o RelTreltilin(1]

1990 (28 90 1108 (080 2[098 (3

19907 880 Mo 118 (030 2910 30

2001 80 310 118 (3071 31829 390

2009 1100 (9 2189 Omm o (201
2009 MOE 100011 109.2 3303 (13.1 38010 13011

2010J 1010 (80 2[00 (21 31330 183
201MOE 18010 139.0) 29011 29118 309.0 210
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T e Trends in the Annual Number [millionsof Person Trips by Mode of Transportation and Trip Purpose [continued(

TOtOO
TOOOroO U OrRe(ted SUO0Cin0 Cnd SO0 e ShO 0 nd
0 OrQ [Isiness LrrCnds 000rt0 Relrel tilin(]

1990 (0310 3129 138119 28(390) 810 2010

199(] 11901 91810 1300 330301 911312 (23

2001 [0m90 11 1080110 30 1020111 30198

2009 M210 11918 100080 30D 100122 1933
2009 MOE 901.9 89.2 2(30 1119.2 101019 8.3

2010 (1182 o8 102100 (0303 1021320 100139
201MOE 1333.0 [09.3 1009.3 9rLo 2(00L0 3(2.8

Note

e Totals in all tables can include cases that were not included in any table subcategoryfor instance people who did not report their age
are included in the total persons[but not in any age category.

¢ 1990 NPTS data were adjusted to make them more comparable with later surveys.

e In 1990TVMT and vehicle trips with "To or From Work" as a trip purpose are believed to be overstated

e 2001 NHTS sample included children 0 to [Tin the survey. The data shown here exclude them to be comparable with other survey
years.

e 2009 NHTS sample did not include households without landlines telephones [CPO householdsT]

e 2010NHTS sample was address-based and included more urban and CPO households. This and other methods changes in the data
series are outlined in Appendix B.

e "Other" trip purpose includes trips for work-related business and trips not categoriled.
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-

T I le || Trends in the Percent of Person Trips by Mode of Transportation and Trip Purpose [(Millions(

Urill‘te CellilLle

0 Or[TRe(lted SOO00InC Cnd SO0 e SL0 T nd
[lsiness Crrinds O00rt0o Relrel tilin( ]
1990 91.20 90.30) 92.111 1.90) 8130 81.[ 81180
199 92.80J 91.90 92.111 (9.0 810 83.20 89.30
2001 92.11 91.20 90.90J (1.30 80.11 20 8130
2009 91.11J 88.10 81180 (0.0 190 1.00 83.01
2010 88.20) 80.10 88.11 (0.0 010 [2.00 82.111
D000 Trinsit
TOMmrO0 0 OrRelted SUOJMInCD Cnd SOoor SUhU I nd
[Clsiness OrrCnds 000r0o RelTreltilin(1]
1990 [.oo 2.0 1.00 3.80 1.20 1.0 1.80)
1990 3.00 1.30 1.20) 2.0 1.0 1.90 1.80)
2001 3.0 1.80 1.10 210 1.00 (.20 1.0
2009 3.0 220 1.0 2.2 1.30 [1.90] 1.90
2010 RN 3.00 1.80 2.0 1.0 3.20 2.0
0 O
TOmroO [ (rlfRe(lted SOin[] [nd SO000r S0 nd
O OrD [[lsiness Crrinds Ooord Relrelti(In[]]
1990 [1.o0 L0 0.0 12.80) 9.90] 13.200 20
1990 2.30 2.0 100 8.80 130 RN [
2001 2.80 120 10 9.0 1000 10190 8.0
2009 3.00 (L0 9.1 9.0 101000 12.0010 10.01
2010 3.90 8.0 8.1 10.30) 18.10) 11.80) 10.01
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T Trends in the Percent of Person Trips by Mode of Transportation and Trip Purpose [Millions[.¢continued(

[tler
TOmrOo U Url(Re(lted SUOJLInC Cnd SOooCr SO Cnd
0 COrO [Csiness OrrCnds 000rtd RelTreltifin(1J
1990 0.80 2.0 0.80 21.110 2.0 3.0 3.20
1990 1.30 (.20 1.00 18.10 3.10 .o 3.20
2001 1.00 2.1 0.90] 10190 3.0 12.30) 3.0
2009 1.90 3.90) 1.0 10100 (.20 10.010) 20
2010 2.0 8.00 1.0 1000 3.30 12.00 oo

Note

Totals in all tables can include cases that were not included in any table subcategory(for instance people who did not report their age
are included in the total persons(but not in any age category.

1990 NPTS data were adjusted to make them more comparable with later surveys.

In 1991 VMT and vehicle trips with "To or From Work" as a trip purpose are believed to be overstated

2001 NHTS sample included children 0 to [Jin the survey. The data shown here exclude them to be comparable with other survey
years.

2009 NHTS sample did not include households without landlines telephones (CPO householdsL]

2010JNHTS sample was address-based and included more urban and CPO households. This and other methods changes in the data
series are outlined in Appendix B. .

Changes in walk trips throughout the data series could be a resultat least in part’to [uestionnaire changes Recent NHTS surveys
explicitly prompt respondents to include walk and bike trips“which was not the case in prior surveys. The 201T7NHTS changed the
definition of a trip to allow walk and bike trips to and from hone (loop trips(.

"Other" trip purpose includes trips for work-related business and trips not categorired.
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and women.

TraditionallyLwomen make many more trips for shopping and errands compared to men. Table 10a shows that these gender
differences persist in the 201 data. In the 201 NHTSLwomen reported making more trips overall than men and more trips for
shopping and family errands compared to men.

o

The most striking gender difference in travel behavior is in the difference in the number of household-supporting trips taken by men

On the other hand_men reported more trips than women for work and for work-related business. Men and women reported about the

same number of social and recreational trips [within the margin of error’J

Continuing trends noted previously both men and women took fewer trips on average in 201 compared to the estimates for 2009
and 2001 [Table 10blJ Men and women reported about 11 percent fewer trips in 20171 compared to 2009. Nearly all the decline in

trip-making came from declines in the estimate of trips for shopping and errands.

T e 1

Trends in the Annual Number of Person Trips per Person by Trip Purpose and Gender

W

1000 1000 201 2001 21 MO0O 210 210MO0
TOTAL 10301 118 1019 11380 1011 11231 1.0
To or From Work 210 2077 219 210 0 2110 0
Work Related Business 10 38 2 2 3.9 20 1.0
Shopping and Errands (9 (8 08 88 11.0 13 N2
School(Church 119 128 130 133 1.9 130 3.0
Social and Recreational 3 33 39 381 0 339 8.0
Other 8 2 12 20 22 [0 1.2
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T

el

Trends in the Annual Number of Person Trips

per Person by Trip

Purpose and Gender [continued(]

o

201 0MO0O 210MO0
TOTAL 11339 119 11191 1318 1.0 11210 23.2
To or From Work 29 320 2(8 21 (10 2(0 19
Work Related Business 21 (0 J (8 [2 20 2.0
Shopping and Errands o (18 90 29 10.0 20 9.9
SchoolChurch 123 130 1011 128 3 132 3
Social and Recreational 317 00 (00 380 no 330 10.9
Other 9 2 13 20 2.0 (8 2.0

0 0den

TOTAL 101101 108 1190 10101 1010 121 1010

To or From Work 190 229 200 193 (o 189 (o
Work Related Business 11 23 20 20 2.0 10 0.8
Shopping and Errands 93 (80 Mo NN 12.1 (20 10.0
School[Church 132 1M1 1071 138 oo 130 3.9
Social and Recreational 38 30 389 30 r2 30 9.3
Other 9 3 12 23 2.0 (2 2.00
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Note

Totals in all tables can include cases that were not included in any table subcategory_for instance people who did not report their
age are included in the total persons_but not in any age category.

1990 NPTS data were adjusted to make them more comparable with later surveys.

In 1991 VMT and vehicle trips with "To or From Work" as a trip purpose are believed to be overstated.

2001 NHTS sample included children 0 to [Jin the survey. The data shown here exclude them to be comparable with other survey
years.

2009 NHTS sample did not include households without landlines telephones [CPO households()

2010NHTS sample was address-based and included more urban and CPO households. This and other methods changes in the
data series are outlined in Appendix B.

"Other" trip purpose includes trips for work-related business and trips not categorired.
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T le1

Trends in the Percent of Person Trips per Person by Trip Purpose and Gender

OCteOCro
TOTAL 1000 1000 1000 100( 1000
To or From Work 1030 1000 10.90 1000 10000
Work Related Business 1.10 2.1 2.90 3.00 1.0
Shopping and Errands [2.20] (2.0 .0 (2.0 38.110
School(Church 8.1 8.20 9.201 9.1 10.90)
Social and Recreational 21190 23.10 2010 2000 20100
Other 0.0 0.20 0.80 1.80 010

OCteOCro
TOTAL 1000 1000 1000 1000 1000
To or From Work 19.30 20.00 18.30 1000 19.80
Work Related Business 1.0 3.80 a0 20 210
Shopping and Errands M.00] M.00] 39.017J 38.01] 3000
School(Church 9.20] 8.1 9.1 9.0 10.90)
Social and Recreational 28.20 200 2020 28.2070 AR
Other 0.1 0.10] 0.90] 1.90 (.80
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Te1 Trends in the Percent of Person Trips per Person by Trip Purpose and Gender [continued(

TOTAL 1000 1000 1000 1000 1000

To or From Work 1010 1000 13.010 13.80 1010
Work Related Business 0.80 1.0 1.0 1.90 1.20]
Shopping and Errands (9.0 (0.1 0a9u 010 [2.00
SchoolChurch 9.0 9.10] 10.10) 9.90] 10.90)
Social and Recreational pARANN 2010 20,00 20180 20100
Other 0.0 0.20] 0.80 1.0 3.0

Note
e Totals in all tables can include cases that were not included in any table subcategory( for instance people who did not report their age
are included in the total personsbut not in any age category.
e 1990 NPTS data were adjusted to make them more comparable with later surveys.
e In199VMT and vehicle trips with "To or From Work" as a trip purpose are believed to be overstated.

e 2001 NHTS sample included children 0 to [1in the survey. The data shown here exclude them to be comparable with other survey
years.

¢ 2009 NHTS sample did not include households without landlines telephones [CPO households(l

e 2010JNHTS sample was address-based and included more urban and CPO households. This and other methods changes in the data
series are outlined in Appendix B.

e "Other" trip purpose includes trips for work-related business and trips not categoriled.
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Figure 2 shows the estimate of the number of annual person trips by purpose for men and
women from 1990 to 201CL The decline in the total number of trips per person since 1990
appears to be mostly due to declines in the estimate of trips for shopping and errands.

Interestingly both men and women report about one-third fewer trips for shopping and errands
in 2010 1compared to 19911 Howeverlin 2011 women still reported making about 2[ ] percent
more shopping and errand trips than men.

The category of trip purposes called “shopping and errands” is a largel catch-all category of
purposes that may be affected by the change in methods (e.g.[self-reports on the web may
under-report incidental stopsiland may also be affected by increases in online shopping as well
as shifts in the number of households with children. It would be enlightening to conduct further
research into the specific and detailed changes in trip-making by purposelincluding trip-
chaining.
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i |_re 2. Trends in the Distribution of Person Trips per Person by Gender and Trip Purpose

1800

1000
5
® 1000
8
oy 1200 m Shopping and Errands
il

1000
2
~ 800 Social and
5 Recreational
» (00
@ m School[Church
- 00
0
S 200 ® To or From Work
O

0
1990 | 19917| 2001 | 2009 | 2017|1990 | 19977| 2001 | 2009 | 20111
Men Women
Note

e Totals in all tables can include cases that were not included in any table subcategory(for
instance people who did not report their age are included in the total personsbut not in any
age category.

¢ 1990 NPTS data were adjusted to make them more comparable with later surveys.

¢ In199VMT and vehicle trips with "To or From Work" as a trip purpose are believed to be
overstated.

e 2001 NHTS sample included children 0 to [Jin the survey. The data shown here exclude them
to be comparable with other survey years.

e 2009 NHTS sample did not include households without landlines telephones [CPO
households(]

e 2010NHTS sample was address-based and included more urban and CPO households. This
and other methods changes in the data series are outlined in Appendix B.

e "Other" trip purpose includes trips for work-related business and trips not categoriled.
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In 2011_the person trip rates overall were lower than the 2009 estimates [Table 111 It is
interesting to note that not all trip purposes declined at the same rate. For examplel the
estimate for the number of trips to and from work and trips to school and church were
statistically the same in 20111 compared to 2009 and previous years.

The majority of the decline in trip-making came from lower estimates for daily trips for shopping
and family errands. The estimate for the number of daily trips for shopping and errands
declined from 1.(1 in 2009 to 1.31 in 2011 This follows a decline from 2001-2009 from 1.9 to
1.[1Twhich follows a decline from 1991+2001 from 1.9(1to 1.[ 9L

This is a large! catch-all category of purposes that may be affected by the change in methods
(e.g.[self-reports on the web may under-report incidental stopsiJand may also be affected by
changes in online shopping as well as shifts in the number of households with children. It would
be enlightening to conduct further research into the specific and detailed trends of changes in
trip-making by purposeLlincluding trip-chaining.

In terms of miles of travell the results are also mixed. The average daily miles travelled for work!
school’and church were statistically lower for all purposes when measured via the shortest

path. However[ with the adjusted factors applied( the average daily miles were significantly
higher for shopping and errands and for social and recreational travel in 201 compared to

2009. Details about the mileage estimate obtained in the 2011JNHTS is in Appendix A.
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T I e 11 Trends in the Daily Trip Rates and Person Miles of Travel per Person by Trip Purpose

somocer  Toon Ton” | Sonl TN Remertin
1901 292 0.1 0.91 0.30) 0.1
1983 2.89 0.09 1.02 0.30] 0.8
§ 1990 3.0 0.r2 1.1 0.30) 1.01
g 1990 (130 0.0 1.90) 0.38 1.00
é 2001 (.09 0.0 1.9 0.0 1.09
% 2009 3.09 0.09 1.1 0.30 1.00
§ 2009 MOE 0.03 0.01 0.02 0.01 0.02
2010 3.30 0.09 1.30 0.30 0.93
2010MOE 0.00 0.01 0.01 0.01 0.02
SCYCRO Delr “ontnds | UDDM | ReDeGin
1901 20190 10 (.8 1.1 181
1983 20100 [L.o0] 0.0 1.0 9.8
1990 30191 (Lo 12.1 1.80 13.02
§ 199( 38.01 8.9 13.01 2.21 11.801
g’_ 2001 [0.20J oo 13.2 2.30 12.09
ﬁ 2009 30113 (180 10.78 2.2 10.93
é 2009 MOE 1.30 0.19 0.31 0.13 0.1
(2]
éT_J 2010 Orig. 30100 e 9.22 2.30 9.3
20101 0rig. MOE 1.0 0.20 0.00 0.0 0.39
20101Ad] 38.98 1o 10.22 2.1 10.(1
2010JAdj. MOE 1.1 0.23 0.1 0.01 0.(2
Note

e Totals in all tables can include cases that were not included in any table subcategory.

e 1990 NPTS data were adjusted to make them more comparable with later surveys.

e In 1991 VMT and vehicle trips with "To or From Work" as a trip purpose are believed to be
overstated.

e 2001 NHTS sampile included children 0 to [Tin the survey. The data shown here exclude them to be
comparable with other survey years.

e 2009 NHTS sample did not include households without landlines telephones [CPO households(]

e 2010NHTS sample was address-based and included more urban and CPO households. This and
other methods changes in the data series are outlined in Appendix B.

e The 2010estimates of vehicle trip length have an adjusted value to account for different methods in
trip length reportingsee Appendix A.

e "Other" trip purpose includes trips for work-related business and trips not categoriled.

e Trip rates are calculated including travelers and non-travelersiresulting in travel estimates per-capita.
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Figures 3a and 3b and Tables 12 and 13 display daily trip and person rates and person miles of
travel and show a decline in overall trip-making.

Lil_re || Daily Trip Rates per Person by Trip Purpose

x.x Daily Trip Rate Estimate

H Other

M Social and

. Recreational
School/Church
B Shopping and Errands
B To or From Work

1990 1995 2001 2009 2017

“i' " re || Daily Person Miles of Travel per Person by Trip Purpose

40.3
38.7
36.1
" I I I

1990 1995 2001 2009 2017 Orig 2017 Adj

x.x Daily Person Miles Estimate

39.0
36.1
M Other
M Social and
Recreational
School/Church

B Shopping and
Errands

B To or From Work
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Note

e Totals in all tables can include cases that were not included in any table subcategoryfor
instance people who did not report their age are included in the total persons(but not in any
age category.

¢ 1990 NPTS data were adjusted to make them more comparable with later surveys.

e In 1991 VMT and vehicle trips with "To or From Work" as a trip purpose are believed to be
overstated.

e 2001 NHTS sample included children 0 to [in the survey. The data shown here exclude them
to be comparable with other survey years.

e 2009 NHTS sample did not include households without landlines telephones [CPO
households()

e 2010NHTS sample was address-based and included more urban and CPO households. This
and other methods changes in the data series are outlined in Appendix B.

¢ The 201Jestimates of vehicle trip length have an adjusted value to account for different
methods in trip length reportingsee Appendix A.

e "Other" trip purpose includes trips for work-related business and trips not categori_ed.
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T e 12 Trends in the Distribution of Daily Person Miles of Travel per Person by Mode of Transportation and Trip Purpose

Lrill te UelliLle

OCtedOrd 2M0
200 5 yophon orog | 20ioodm 2910 Ddi
MO MO [
ML
TOTAL 30.80 301201 3019 31.92 0.88 2000 0.80 30.01 0.83
Percent 88.11 91201 88.201 88.301 Mo 8.1
To or From Work 10 8.09 11 slan 0.1 113 0.21 8 0.22
Percent 10007 20.901 10000 1090 10100 10190
Work-Related 0.3 1.800 2.2 188 0.21 0.8 0.0 0.01] 0.0
Business
Percent 1.800J (180 oo [1.200) 1.89(] 1.901]
Shopping and 11.39 12.00 12,011 10.30 0.32 8.01] 0.01] 9.01] 0.0
Errands
Percent 321 32801 31011 287 2000 200
School Church 1.32 1.8 1.801 1.80 0.13 1.93 0.01 217 0.1
Percent 3.[80J 030J [AREN 1980 130 20
Social and 11.12 10.83 11.01 0.98 0.2 8.01] 0.2 9.01] 0.01]
Recreational
Percent 31.90 28.001 200 200 23801 200
Other 0.23 0.10 0.37] 1.9 0.37] 1.8 0.20 1.0 0.22
Percent 0.0 0.2 0.8911 120 [1.380] [rea
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T I le 12 Trends in the Distribution of Daily Person Miles of Travel per Person by Mode of Transportation and Trip Purpose

[continued]
OO0 Trinsit
1o :ADDDS 2010 v ifuu\; 2010 0dm zjlfmt,d”l
MO -~
TOTAL 0.7 0.82 0.1 0.3 0.11 0.90) 0.10 0.90 0.10
Percent 210 210 1.20 1.0 2.0 2.0
To or From Work 0.20 0.30 0.20 0.18 0.00) 0.39 0.00 0.39 0.00
Percent 0.7 0.080] 0.701] 0.001] 1.080 1.000
W%r:;f:lz':;ed 0.01 0.02 0.01 0.02 0.01 0.00] 0.0 0.00] 0.00]
Percent 0.031] 0.0 0.02(] 0.01] 0.171] 0170
Sh%?f;:%:”d 0.10] 0.19 0.10 0.10 0.02 0.10] 0.02 0.1 0.02
Percent 0.000J 0.090J 0.2(1] 0.281] 0.0 0.0
SchoolChurch 0.12 0.00) 0.00] 0.00 0.01 0.00) 0.01 0.00] 0.01
Percent 0.3 0.181] 0.107] 0.177] 0.1917 0.187
Rsej‘;fgti”nil 0.18 0.2 0.0 0.10 0.03 0.18 0.0° 0.18 0.0
Percent 0.r20 0.020 01010 0.2801 0.000) 0.0
Other 0.01 0.00 0.00 0.08 0.09 0.08 0.02 0.08 0.02
Percent 0.0301 0.0001 0.0001 0.220] 0.220] 0.210)
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T e 12 Trends in the Distribution of Daily Person Miles of Travel per Person by Mode of Transportation and Trip Purpose

[continued]
[Jt[er Melns
e 10 :ADDDS 2040 ric 1] ifuu\; 2010 0dm zjlfmt,d”l
MO -~
TOTAL 3.31 2.2 10 3.8 0.9 8 1.20 8 1.20
Percent 9.1 0 10.201 10.201 21.00) 19.00
To or From Work 0.00 0.22 0.30 0.20 0.09 0.20 0.00 0.20 0.00
Percent 0.1 0.0 0.1 0.0 0.0 0.010
W%r:;f:lz':;ed 0.1 0.30] 1.12 0.38 0.10) 0.9 0.32 0.9 0.32
Percent 1.000) 0.88] 2.8 10001 1.910 1.00
Sh%?f;:%:”d 0.1 0.9 0.32 0.28 0.00] 0.1 0.10 0.01 0.10)
Percent 1.080) 12001 0.801] 0.071] 1400 1.0
SchoolChurch 0.[0 0.0 0.0 0.r0 0.03 0.30 0.00) 0.30 0.00
Percent 1407 14070 1.0971 11101 0.9 0.907
Rsej‘;fgti”nil 1.1 0.1 1.01 0.8 0.30 0.88 0.2 0.88 0.2
Percent [1900J 1.010 2.10 2.3 2.0 2.201]
Other 0.01 0.00) 0.8 1,077 0.8 00 140 01 140
Percent 0.00] 0.10) 2.2 030 10100 13.00
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T e 12 Trends in the Distribution of Daily Person Miles of Travel per Person by Mode of Transportation and Trip Purpose

(continued !
TOtOO
ans :ADDDS 2010 i ifuu\; 2010 0dm zj;njfmdm
MO -
TOTAL 30191 38.01J [0.20 30113 1.30 3000 1.30 38.98 1.1
Percent 1000 1000 1000 1000 1000 1000
To or From Work rro 8.9 oo (180 0.19 nre 0.22 010 0.23
Percent 18.00 22,110 19.000 19.00) 18.010) 18.010
Work-Related
Business 1.20 2.23 3.1 2.28 0.20 1.02 0.30 1.0 0.30
Percent 3.0 CLOod 8.0 1310 3.900 3.8
Shopping and
Errands 12.10 13.011 13.2 10.78 0.31 9.22 0.0 10.22 0.m
Percent 3000 3090 32.80 29.11] 20100 20120
SchoolChurch 1.80 2.21 2.30 2.2 0.13 2.30 0.r2 2.1 0.1
Percent 2000 20 800 1200 R0 (90
Social and
Recreational 13.02 11.80) 12.09 10.93 0.0 9.03 0.39 10.01 0.2
Percent 3030 30.10 30.000 30.30 2000 2020
Other 0.20] 0.10] 1.39 3.10 0.90] (e 1.00 1.9 1.03
Percent 0.017 0.0 3.0 8.1 18.01 1000
Note

e Totals in all tables can include cases that were not included in any table subcategoryfor instance people who did not report their age
are included in the total persons(but not in any age category.
e 1990 NPTS data were adjusted to make them more comparable with later surveys.
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¢ In199VMT and vehicle trips with "To or From Work" as a trip purpose are believed to be overstated.

e 2001 NHTS sample included children 0 to [Jin the survey. The data shown here exclude them to be comparable with other survey
years.

e 2009 NHTS sample did not include households without landlines telephones (CPO households(l

e 2010NHTS sample was address-based and included more urban and CPO households. This and other methods changes in the data
series are outlined in Appendix B.

¢ In 2001the mode "Bus" was divided into "Local Public Transit Bus[" "Commuter Bus(" "CharterTour Bus" and "City to City Bus." Only
"Local Public Transit Bus" and "Commuter Bus" are included in public transit calculations.

¢ Increases in walk trips between 2001 and 201 are duelat least in part’to [uestionnaire changesirecent NHTS surveys explicitly ask
respondents to include walk and bike trips_which was not the case in prior surveys.

e In 201" walk and bike trips were sometimes reported as Home-Home loops (single round trips(l In prior surveys, “loop” trips were
coded to the farthest destination and reported as two tripsCoutbound and return.

¢ The 201Jestimates of vehicle trip length have an adjusted value to account for different methods in trip length reportingCsee Appendix
A.

¢ "Other" trip purpose includes trips for work-related business and trips not categoril_ed.

* Percentages are a percent of total daily person miles of travel.
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T e 1. Trends in the Average Daily Person Trips per Person by Age and Gender

Tt
1000 1000 1000 21 210 2(1OMO O 210
TOTAL 2.9 3.8 3 11 3.8 0.03 3.0 0.00
Under 10 2.3 3.1 3.0 3.0 3.2 0.00 2.8 0.00
10to 20 3.3 2 o 11 3.0 0.1 2.8 0.08
21 to 30 3.0 mAN AN L3 3.9 0.09 3.0 0.10
30to [ 2.9 3.9 oo L0 (12 0.0 3.0 0.03
Over [1J 1.8 2.0 3.0 3.0 3.2 0.00 3.2 0.00
Men
1000 1000 1000 211 21 2(11MO 0 2M0
TOTAL 2.9 3.0 13 1 3.0 0.0 3.3 0.00J
Under 10 2.3 3 3.0 3.0 3.2 0.09 2.8 0.00
10to 20 3.2 2 oo .0 3.3 0.13 2.8 0.13
21 to 30 3.0 2 oQg .2 3.0 0.1 3.2 0.10
30to [ 29 3.0 (RN 0.0 11 0.00J 3.0 0.00J
Over [1J 2.2 2.8 3.9 3.8 3.0 0.10 3.0 0.00

1000 1000 1000 21 2(11MO 0 210
TOTAL 2.9 3.8 (13 1 3.8 0.0 3.0 0.0
Under 10 2.3 3.1 3.8 3.0 3.2 0.10 2.8 0.00
10to 20 3.0 2 AN 1.2 3.0 0.10 2.8 0.12
21 to 30 3.0 N (.8 0.0 (.1 0.12 3.0 0.12
3to [ 3 1 ad aa (13 0.00] 3.8 0.0}
Over (1] 1.0 2.2 3 3.1 2.9 0.09 3.0 0.00J
Note

e Totals in all tables can include cases that were not included in any table subcategory(for instance
people who did not report their age are included in the total persons(but not in any age category.

e 1990 NPTS data were adjusted to make them more comparable with later surveys.

e 2001 NHTS sample included children 0 to [Jin the survey. The data shown here exclude them to
be comparable with other survey years.

e 2009 NHTS sample did not include households without landlines telephones [CPO households(]

e 2010NHTS sample was address-based and included more urban and CPO households. This and
other methods changes in the data series are outlined in Appendix B.
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According to the 201JNHTS estimates([all people younger than [ reported significantly fewer
trips in 201 compared to 2009 [which was significantly lower than 2001 which was lower than
19901 Figure [Jshows that the 201 estimate of person trips per person by age in these
categories were lower than previous survey estimates( except for people aged [17and older.

The data show that the decrease in trip-making was similar for both men and women(with
menls trip-making declining by 21 percent and women’s by 19 percent since 19901

Some of the difference in reported trips in 201 JNHTS may be a result of moving to a self-
completed [uestionnaire _compared to interview-assisted in previous surveys. For examplel
interviewers are trained to prompt for short stops and under-reported trips. Other factorssuch
as shifts related to online shopping may affect these estimates. Changes in household structure
and other demographic trends may also play a role.

However! the trends over the last two decades clearly indicate that the NHTS estimates of
overall trip-making are decliningwith larger declines noted for younger people.

i’ re [ | Trends in the Average Daily Person Trips by Age

Total Under 16 16 to 20 21to 35 36 to 65 Over 65
m1990 m1995 m2001 =2009 m2017 M Marginof Error

4.5

w
(¥, H

w

Person Trips per Day
o = N
o, N

o

Note

e Totals in all tables can include cases that were not included in any table subcategoryfor instance
people who did not report their age are included in the total persons(but not in any age category.

e 1990 NPTS data were adjusted to make them more comparable with later surveys.

e 2001 NHTS sample included children 0 to [in the survey. The data shown here exclude them to
be comparable with other survey years.

e 2009 NHTS sample did not include households without landlines telephones [CPO households(]

e 2010NHTS sample was address-based and included more urban and CPO households. This and
other methods changes in the data series are outlined in Appendix B.
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T I e 1. Trends in the Average Daily Person Miles of Travel per Person by Age and Gender

2M0o 2MO0ri0O0 2M0 2M 0 0dm

1000 1000 1000 2001 20010 Orion MOO Odm MOO
TOTAL 2011 309 38.0 (0.2 301 1.0 301 1.0 39.0 1.0
Under 10 10.2 20.1 20 200 2013 3.0 22.9 2.8 2019 3.0
10to 20 222 3010 3010 38.1 29.0 1.8 2013 2.0 29.0 22
21 to 30J 311 (3 HN RN 3.0 1.9 .o Lo [HEAN Y
30to [ 20.2 (0.1 [ (8.8 .o 1.9 Mm.o 1.0 019 1.0
Over (1] 12.0 18.0 200 200 2010 1.2 30.1 2.8 32.8 2.8

2M0o 2MO0ri0O0

Orito MO0
TOTAL 200 38.0 (8.9 (.o (0.9 2.1 39.0 1.0 2.0 1.0
Under 10 10.8 20.3 23.0 200 2012 .3 200 8 2010 1
10to 20 23.0 3019 3010 31 28.2 23 2019 3.1 28.0 3.2
21to 30 32.8 [8.2 .3 [9.8 0.0 2.8 2.9 ao o 0o
30to [ 33.0 (8.0 [8.2 oo 0.9 3.0 L1 23 0.0 23
Over (1] 10.8 22.0 31.0 32.9 30.0 1.9 33.8 ro 3018 2
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T le1

Trends in the Average Daily Person Miles of Travel per Person by Age and Gender [continued(

o

100 | 10m | 20 f f‘i zmhfi"m zj =
TOTAL 2.0 | 324 338 | 300 | 31.0 1.0 32.8 18 300 2.0
Under 111 100 | o199 | 202 | 200 | 233 2.0 20.2 1.0 22 1 18
101to 20 21.0 | 322 30 2.0 | 310 2.8 28.8 2.0 31.3 2.8
210 301 200 | 0.0 | (08 M0 | 300 23 39.8 8 3.2 00
3to [ 2012 30 300 (0.0 3010 1.0 300 1.0 39.0J 1.0
Over (1 10.2 113 192 | 230 | 193 12 2012 29 29.0] 29

Note

e Totals in all tables can include cases that were not included in any table subcategory(for instance people who did not report their age are
included in the total personsbut not in any age category.

e 1990 NPTS data were adjusted to make them more comparable with later surveys.

e 2001 NHTS sample included children 0 to [1in the survey. The data shown here exclude them to be comparable with other survey years.
e 2009 NHTS sample did not include households without landlines telephones [CPO householdsT]

e 2010NHTS sample was address-based and included more urban and CPO households. This and other methods changes in the data
series are outlined in Appendix B.

e The 201 Jestimates of vehicle trip length have an adjusted value to account for different methods in trip length reportingl 'see Appendix A.
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Overall[ the unadjusted estimate of person miles per day in 201 Jwas 3[.1 miles on averagel
nominally the same as the 2009 estimate. These miles are reported for all means of
transportation and for all purposes and include people who traveled and those who did not.

In 20107 (Figure [1Tthe unadjusted estimate for average daily miles for men was 39.1miles per
day[for women the estimate was 32.8 miles per day. These were statistically the same as the
estimates in 2009 [within the margin of error’J

The adjusted estimates are higher for both men and women than the 2009 estimates. The
adjusted estimates were [2.[Imiles per day for men and 31 miles for women. See Appendix A
for more details.

ir re Average Daily Person Miles of Travel by Gender( 198319900199/ INPTS and 2001}
20090 and 201 NHTS

[0

20 -
10 1
10 -
0 -
0 - w w x x

1983 1990 1990 2001 2009 20100rig 2010Adj

o

w
O

w
o

® Men

N
[
l

= Women

DCi [lers(in Miles [ Tr( e[ er [lers(n

Note

e Totals in all tables can include cases that were not included in any table subcategoryfor instance
people who did not report their age are included in the total persons(but not in any age category.

e 1990 NPTS data were adjusted to make them more comparable with later surveys.

e 2001 NHTS sample included children 0 to [Jin the survey. The data shown here exclude them to be
comparable with other survey years.

e 2009 NHTS sample did not include households without landlines telephones [CPO householdsl]

e 2010NHTS sample was address-based and included more urban and CPO households. This and
other methods changes in the data series are outlined in Appendix B.

e The 201Jestimates of vehicle trip length have an adjusted value to account for different methods in
trip length reporting’see Appendix A.
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The overall trends in person miles of travel [Figure [_are not as significant as the changes in
trip-making. The original estimate of person miles was exactly the same as the estimate in 2009
(311 miles per day[lwhile the adjusted estimate is exactly the same as the 1990 estimate [38.0]
miles per dayl.

A notable trend is the increase in travel by people aged [11and older. The 201 estimates of
daily miles of travel are higher than all previous surveys. For every other age group shown[_the
201 original estimate of person miles per person is within the margin of error of estimates from
the earlier surveys.

i’ re  Average Daily Person Miles of Travel by Age Group 19911NPTS and 20012009 and
201INHTS

Total Under 16 16 to 20 21to 35 36 to 65 Over 65

60.0

50.0

40.

o

30.

o

20.

o

10.

Daily Person Miles of Travel per Person
o

0.

o

1983 m1990 m 1995 2001 m2009 m2017 Orig. m2017 Adj. | Margin of Error

Note

e Totals in all tables can include cases that were not included in any table subcategoryfor instance
people who did not report their age are included in the total personsbut not in any age category.

e 1990 NPTS data were adjusted to make them more comparable with later surveys.

e 2001 NHTS sampile included children 0 to [Jin the survey. The data shown here exclude them to be
comparable with other survey years.

e 2009 NHTS sample did not include households without landlines telephones [CPO households(]

e 20100NHTS sample was address-based and included more urban and CPO households. This and
other methods changes in the data series are outlined in Appendix B.

e In 1991 VMT and vehicle trips with "To or From Work" as a trip purpose are believed to be
overstated.

e The 2010estimates of vehicle trip length have an adjusted value to account for different methods in
trip length reporting’see Appendix A.
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Including people who drive and those who are passengers in vehicles the average American in
2010spends just under 1 hour a day in a vehicle—[8.Jminutes per capita—as a driver or
passenger [Figure [ This estimate is [ percent lower (2. minutesicompared to the 2009
estimate[and the difference is statistically significant.

People in their prime working and commuting years(ages 3[+[1 1 spend the most amount of
time in a vehicle while children under the age of 1(]spend the least amount of time in a vehicle.

In the 201 1NHTS[ only people aged 11+20 have a significant decrease in time spentin a
vehicle as a passenger or driver. All other age groups have estimates that fall within the margin
of error.
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Lil_re | Trends in the Time Spent in a Vehicle by Age Group [(Minutes per DayL
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m 1990 m2001 =2009 =2010 IMarginofError
Note(

Totals in all tables can include cases that were not included in any table subcategory(for
instance people who did not report their age are included in the total personsbut not in any
age category.

1990 NPTS data were adjusted to make them more comparable with later surveys.

In 1991 VMT and vehicle trips with "To or From Work" as a trip purpose are believed to be
overstated.

2001 NHTS sample included children 0 to (Jin the survey. The data shown here exclude them
to be comparable with other survey years.

2009 NHTS sample did not include households without landlines telephones [CPO
households(.

2010NHTS sample was address-based and included more urban and CPO households. This
and other methods changes in the data series are outlined in Appendix B.

The 201 estimates of vehicle trip length have an adjusted value to account for different
methods in trip length reporting’'see Appendix A.
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In Table 1 researchers calculated the average amount of time spent driving using two different
methods[ 11 by including all drivers( even those who did not drive a private vehicle on the
designated travel dayand [2( by excluding any drivers who did not drive on the designated
travel day.

In 201 Cwhile the nominal estimates were slightly lower than 2009 they were significantly lower
than the 2001 estimates. That is/ the estimate of the time spent driving for all drivers [including
those who drove and those who did not(did not change between 2009 and 20111 [were within
the margin of error(Tthe 201 estimate was significantly lower than the 2001 estimate.

Howeverl[looking at people who reported driving on the travel day( the estimate of time spent
driving was significantly higher in 2011compared to 2009. The increase in reported time driving
on travel day was notably higher for drivers in metro areas of 1-3 million in population.

T 1 'e 1/ Trends in the Average Time Spent Driving a Private Vehicle in a Typical Day by MSA
Sile [minutes!|

All Drivers

Only Persons Who Drove

2009
ALL [9.30J (1128 [2.32 (1109 0.1 (e 0.80
Rural Not in MSA (8.80] oo (1.83 (.80 1.80 (1108 1.10
(12001000 [8.30) [3.98 [0.22 (101 .02 [(2.00 1.30
2(01000 to (991999 1182 0190 (9.3 L 2.8 [(2.19 3.1
(001000 to 9991999 [0.20 (191 (2.9 121 2.30 o0 1.02
1 million to 2.9 million [0.M (.8 [2.89 (1120 1.00 [8.30 1.3
3 million( [9.38 (9 [3.29 (180 1.10 0o 1.01

2009

2001 2009 MOE
ALL (1.88 [8.20 81.30 (130 0.8 [8.91 0.90
Rural’Not in MSA [9.20 [2.90 81.00 .28 213 [8.00 210
12001000 0190 [9.30 (Lo [38.30 a0 2.9 1.9
201000 to (991999 01.00 M.r2 (.o [(2.00 3.[2 [2.90 3.33
00000 to 9991999 [2.02 [8.30 [9.30 [8.00 2.80 Ooog 1.2
1 million to 2.9 million [1.38 [2.19 (9.0 [8.00 1.90 [9.19 1.00
3 million 1.08 (.02 8112 80.[8 1.30 83.22 1.19
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Figure 8 displays the trends in driving by American households in minutes and miles by MSA
sil e for the 2001172009 and 201(]surveys.

ir re Average Time Spent Driving and Miles Traveled by MSA Sil e

0
0 —_— _— — ——2001 Minutes
\_/\ ——2001 Miles
0
§ 2009 Minutes
- \ 2009 Miles
n
£ 30 - — ——2011Minutes
= 20101 Mil
20 —_— [ Miles
10
0 T T T T T T 1
RuralCNot J2[0M 2[0K-0O [00K-0O 1M-03M 3MO  Average
in a MSA 00K ™
Note

Totals in all tables can include cases that were not included in any table subcategory(for
instance people who did not report their age are included in the total persons( but not in any
age category.

1990 NPTS data were adjusted to make them more comparable with later surveys.

2001 NHTS sample included children 0 to TTin the survey. The data shown here excludes
them to be comparable with other survey years.

2009 NHTS sample did not include households without landlines telephones [CPO
households!]

2010JNHTS sample was address-based and included more urban and CPO households. This
and other methods changes in the data series are outlined in Appendix B.

"Rural’Not in MSA" includes only full counties designated as rural. There may also be rural
pockets included within MSA boundaries.
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Since about 1990 the vehicle occupancy estimates measured as person miles per vehicle milel
seems to have stayed about the same (Table 1(1.

While there are small nominal differences between the 201 1and earlier estimates[ these
differences are all within the margins of error.

T 1 e 1 Average Vehicle Occupancy for Selected Trip Purposes
[Person Mile per Vehicle Mile[

Tril UlrCCse

Srette TH s SHU0MIND Dti::smumr?ului D SMUL.MU OmoOrd0ses
Orrnds RelreltiCin
19010 1.30 2.10 2.00 2.0 1.90
1983 1.29 1.9 1.81 212 1.0
1990 1.10 1.M 1.80 2.08 1.0
1990 1.10 1.0 1.08 2.00J 1.09
2001 1.10 1.9 1.83 2.03 1.3
2009 1.13 1.8 1.80) 2.20 1.0
2009 MOE 0.00] 0.r8 0.8 1.20 0.1
2010 1.18 1.82 1.82 2.10 1.0
2010MOE 0.01 0.00] 0.13 0.00 0.00]
Note

Totals in all tables can include cases that were not included in any table subcategory(for
instance people who did not report their age are included in the total personsibut not in any
age category.

1990 NPTS data were adjusted to make them more comparable with later surveys.

In 1991 VMT and vehicle trips with "To or From Work" as a trip purpose are believed to be
overstated

2001 NHTS sample included children 0 to [1in the survey. The data shown here exclude them
to be comparable with other survey years.

2009 NHTS sample did not include households without landlines telephones [CPO
households()

2010NHTS sample was address-based and included more urban and CPO households. This
and other methods changes in the data series are outlined in Appendix B.

“Other Family/Personal Errands” includes trips such as to the post office, dry cleaners, or
library.

All Purposes includes other trip purposes not shown(such as trips to school churchldoctor(]
dentistland work-related business trips.
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As displayed in Table 101 two thirds of the households in the United States have one or two
vehicles availableaccording to the 201 JNHTS.

Statistically[ the number of households with Lero vehicles or two vehicles remained about the
same. On the other handl the number of households with one vehicle and three or more
vehicles were significantly higher in 201 compared to the 2009 estimates.

The estimate of the number of households with three or more vehicles rose significantly
between 2009 and 2011 from 21 Imillion households to 28.9 million households in 201( .

T I e 1/ Trends in the Number and Percent of Households by Availability of Household
Vehicles [Thousands!(

- One T TCree [r DegiD@s

SOrfe0 ey 00 Delille Oelie Oelies MCre er

Oellilles O000seO0d
1909 12181 301212 101101 280 (2o 1.10
19017 11138 207092 211912 11810 [mm2 1.09
1983 1108 28180 281832 100011 813 1.08
1990 813 300 301812 181218 93311 1.000
199( (1989 32(001 (0020 18910 981990 1.08
2001 8o 330 39(938 21901 10003110 1.89
2009 91828 301109 Mo 2(188 113101 1.80
2009 MOE (9 302 20 2[0 0 0.01
2010 100110 391118 39112(] 281819 1181208 1.88
201JMOE 0 0 2(2 2(2 0 0.01
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T e 1. Trends in the Number and Percent of Households by Availability of Household
Vehicles [Thousands! continued!’

Tlree [r

UerCent 00 Dellille DeDDniga DeTD?DD@s uﬂﬁjem .
1909 20.017J (8.0 20100 [ 1000
19010 1030 3000 3000 1000 1000
1983 13.00 33.00 33.00 19.20 1000
1990 9.2 32.80 38.11 19.010) 1000
1990 8.10 32.110 (0.0 19.10) 1000
2001 8.10 31.0 3020 23.20] 1000
2009 8.1 32.30 30130 22.01] 1000
2010 8.90 33.110 33.10 20100 1000

Note

e Totals in all tables can include cases that were not included in any table subcategoryfor
instance people who did not report their age are included in the total personsibut not in any
age category.

¢ 2009 NHTS sample did not include households without landlines telephones [CPO
households()

¢ 2010NHTS sample was address-based and included more urban and CPO households. This
and other methods changes in the data series are outlined in Appendix B.

¢ In 1979 household vehicles did not include pickups or other light trucks.

¢ SUVs were added as a vehicle class in the NHTS survey in 19911

¢ In 2009 the survey included Light Electric Vehicles [LEV[las a separate classification.

* Motorcycle, moped, LEVs and “other” POV are excluded from the calculation of vehicle age.

¢ Standard error of the estimate is too small to show.

* No Vehicle and One Vehicle categories were used as controls in calibrating the weights
according to the weighting plan and should have nearly no variance in the replicate weights(]
resulting in standard errors close to 0.
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Out of the 120 million households in the United Statesi about 10.Imillion are without a vehiclel!
according to the 201 INHTS [Figure 9 The number of households with [ero vehicles available
remained statistically the same in 201 (within the margin of error of the 2009 estimatel.

On the other handsince 1919 the number of households that owned three or more vehicles has

grown by tenfold—from 2.9 million to nearly 29 million. The percentage of households with three
or more vehicles has gone from [ percent to nearly a Luarter of all U.S. households.

i | re | Household Distribution by Number of Household Vehicles

101000

1201000

1001000 — — —

Three or More
Vehicles

801000
0000 ® Two Vehicles

0000 m One Vehicle

20000 m No Vehicle

Number of Households thousands(’

1909 19007 1983 1990 1990 2001 2009 20100

Note

¢ Totals in all tables can include cases that were not included in any table subcategory(for
instance people who did not report their age are included in the total personsibut not in any
age category.

e 2009 NHTS sample did not include households without landlines telephones [CPO
households()

e 2010NHTS sample was address-based and included more and CPO urban households. This
and other methods changes in the data series are outlined in Appendix B.

¢ In 1900 household vehicles did not include pickups or other light trucks

¢ SUVs were added as a vehicle class in the NHTS survey in 19901

¢ In 2009 the survey included Light Electric Vehicles [LEVlas a separate classification.

¢ Motorcycle, moped, LEVs and “other” POV are excluded from the calculation of vehicle age.
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Table 18 shows the traditional correlation between high population density and the percentage of households with fewer or no
vehicles in the NHTS data series.

Over a Luarter [2[180] [of the households in areas with a population density greater than 10000 per s uare mile did not own a
vehicle in 2011 7and 30.[1percent owned two or more vehicles.

On the other handlonly 13 percent of the households in the least densely populated areas did not own a vehicle in 201 7and almost
[0 percent [18.31] Llowned two or more vehicles.
T

e 1 Trends in the Distribution of Households by Household Vehicle Availability and Population Density

O00se0d Dellifle DOCiMCiGt0
OO0 tiCn Densit Sirlellelr

00 Delille [Jne [elli[le 1o u_r o re
[elllles

1990 100.001 10 30.077 8.0

1990 100.001 3.07] 200 0.8

2001 100.001 3.8 20801 0.7

Less than 2000 People per 2009 100.001 oo 20801 8.8
Sl uare Mile

2009 MOE ; 0.01 0.07] 0.89

20117 100.071 130 2010 8.3

2017 1MOE - 0.31 0.2 0.7

1990 100.001 L 33.111 [9.001

19901 100.071 1801 3330 0.8

2001 100.071 1801 32801 .0

21000 to L1000 People per 2009 100.0°] o 3010 9.1
Sl uare Mile

2009 MOE - 0.8/ 1.0 1.0

2010) 100.011 .00 30100 Lo

20171MOE - 0.1 0.8 0.89
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T I le 1. Trends in the Distribution of Households by Household Vehicle Availability and Population Density [continued(

O0Cselld Cellitle DOCiMCilt0

O00CTtiCn Densit] SOrlCel] Celr e _ e e et
0 ellille [lne [elll /e JeliC@s

1990 100.00 10.90 38.200 0.90

199( 100.00) 0o 3020 010

2001 100.00) 8.10 30130 0L

(1000 to 101000 People per St uare Mile 2009 100.000 8.1 3000 10
2009 MOE - 0.03 1.30 1.30

2010 100.000 9.30 38.10 2.0

201MOE - 0.09 1.23 1.39

1990 100.00 3010 0.0 20190

199 100.00 20100 1.80) 30.80

2001 100.000 20130 [0.30) 33.[0

100000 or more People per Sluare Mile 2009 100.000 28.11] 39.90 31.0010
2009 MOE - 1.00 1.8 1.00

2010 100.00 20180 2.0 30.0

2010MOE - 1.13 1.32 1.20

Note
e Totals in all tables can include cases that were not included in any table subcategory.
e 2009 NHTS sample did not include households without landlines telephones TCPO householdsT]
e 2010JNHTS sample was address-based and included more urban and CPO households. This and other methods changes in the data
series are outlined in Appendix B.
¢ In 1909 household vehicles did not include pickups or other light trucks.
¢ SUVs were added as a vehicle class in the NHTS survey in 199(1
* In 2009 the survey included Light Electric Vehicles [ILEV[las a separate classification.
¢ Motorcycle, moped, LEVs and “other” POV are excluded from the calculation of vehicle age.
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OverallCmost households in the United States—over (11 million or [ 3.1 percent of all—are in
low-density areas with less than 21000 people per sl uare mile [Figure 10[

An el ual amountLanother [11 million and (3.0 percent of all_are in areas with between 2(000
and 100000 people per s uare mile.

Only 13.2 percent of households are in very high-density areas of more than 101000 people per
suare mile. In these denser urban areas_households are less likely to have two or more
vehiclesl 'and more likely to have fewer vehicles.

i I re 1_ Distribution of the Number of U.S. Households by Vehicle Ownership and Population
Density 201INHTS [Millions(

40

w
w

w
o

N
(S}

Number of US Households (millions)
N
o

15
10
5
0 -
< 2,000 pop/sq mi. 2,000-4,000 4,000-10,000 10,000 or more
B No Vehicles mOne Vehicle B Two or more vehicles
Note

e Totals in all tables can include cases that were not included in any table subcategory.

e 2009 NHTS sample did not include households without landlines telephones [CPO
households’l

e 2010NHTS sample was address-based and included more urban and CPO households. This
and other methods changes in the data series are outlined in Appendix B.

¢ In 1979 household vehicles did not include pickups or other light trucks.

¢ SUVs were added as a vehicle class in the NHTS survey in 19901

¢ In 2009 the survey included Light Electric Vehicles [LEVlas a separate classification.

¢ MotorcyclelmopedLEVs and “other” POV are excluded from the calculation of vehicle age.
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Table 19 shows that larger metro areas have higher proportions of households with no vehicles
than smaller towns and rural areas.

Overall the proportion of households without a vehicle declined significantly from 1901 to 1991
and then—in some areas—experienced a small shift upward.

The proportion of households without a vehicle available overall was 113 percent in 19 and
fell to 8.1 percent in 19901and 2001 rising to 8. percent in 2009 and 8.9 percent in 201L1

T I le 1. Trends in the Percent of Households Without a Vehicle Within MSA Sile Group
Metr( Ure(lSile

Less 20000 000med

o T T tem | @
200 OO0 OOOmEa -
19011 12.20] 13.011 12.2(1 10100 101200 20110 101301
1983 10.00 10.101 8.10J 10130 12.101 20110 13.0101
1990 NN 8.1 0 8.1 8.2 12.00 9.2
19901 130 (.81 130 (.30 .90 11.20) 8.10J
2001 (1801 (.81 (.20 .00 oo 11.90) 8.10J
2009 100 (130 RN 8.3 (120 12.00] 8.1
2009 MOE 0.101 0.12 0.09 0.12 0.10J 0.101 0.00J
2010 180 .00 180 [ 0 12.80 8.9
2011 MOE 0.00J 0.00J 0.00J 0.00J 0.1 0.12 0.00

Note

e Totals in all tables can include cases that were not included in any table subcategory..

e 2009 NHTS sample did not include households without landlines telephones [CPO
households()

e 2010NHTS sample was address-based and included more urban and CPO households. This
and other methods changes in the data series are outlined in Appendix B.

¢ In 1970 household vehicles did not include pickups or other light trucks.

e SUVs were added as a vehicle class in the NHTS survey in 19911

¢ In 2009 the survey included Light Electric Vehicles [ILEVlas a separate classification.

* Motorcycle, moped, LEVs and “other” POV are excluded from the calculation of vehicle age.

¢ "RuralCNot in MSA" includes only full counties designated as rural. There may also be rural
pockets included within MSA boundaries.

¢ The population sile groups for 19(11- 1983 NPTS are MSA Sile Groups. 1990 - 2001 are
MSA Sile Groups. 2009 - 2017 are CMSA sile groups.
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Table 20 shows vehicle in the household-based fleet by vehicle type and age. It shows how
much the average vehicle has aged over the last decades. Figure 11 shows these trends in a
pictorial format.

The share of vans in the household vehicle fleet declined again in 201 +—the percentage of
vehicles classified as vans in 2017171171 [was lower than the 2009 estimate (1.8 On the
other hand[ the percentage of vehicles classified as SUVs continued to increase—as they have
since the survey included a category for them in 199 From just under [l percent of all vehicles
in 19911 SUVs grew to almost a [uarter 23.[ 1] [Iof all household vehicles in 201

Continuing a long-standing trend! the household vehicle fleet continues to age. The most recent
data shows the average vehicle owned by U.S. households is 10.3 years old‘about 1 year older
than the estimate in 2009.

Autol'Van['SUVIand Pickups were significantly older in 201 compared to the age estimate in
20091 and each of these vehicle types were significantly older in 2009 compared to 2001. Over
the last [1decades the U.S. fleet has aged almost [ years—the average vehicle in the
household fleet was L[ years old in 1911 | compared to 10.2[ Iyears old in 201[

T e 2 Household-Based Vehicle Distribution and Average Vehicle Age by Vehicle Type

Distril [ tiln [ICellilles [/l [Jellille T( e

[ tel D) 1000 1000 1000 2011 20010
TOTAL 10007 1000 1000 1000 1000 1000 0.00 1000 0.00
Auto (9.0 190 NN 130 (180 [9.90 0.00 (9.0 0.00
Van 2.8 3.0 L0 (180 9.00] 8.2( 0.28 10 0.28
Sport Utility NA NA NA (190 12.10 | 19.01] 0.300 | 23.01] 0.1
Pickup 12.800 | 10120 | 1020 | 10000 | 1800 | 10180 0.29 | 10190 0.21
Other Truck 1.30 1.0 0.01 0.01 0.01 0.0 0.08 0.01 0.10
RVMotor Home 0.1 0.1 0.1 0.1 0.1 0.1 0.00 0.1 0.00
MotorcycleMoped 290 3.10 1.00 0.90 210 3.30 0.201 3.30 010
Other 0.2 0.2 0.10] 0.10] 0.01 0.30 0.00] 0.01 0.00)
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T I le 2/ Household-Based Vehicle Distribution and Average Vehicle Age by Vehicle Type
[continued(

OCere DelliCle Ule

100 100 100 100 2011

All [0 (10 oM 8.33 8.80 9.38 0.10 10.20 | 0.12

Auto [0 120 oM 8.20 8.98 9.0 0.11 10.10 0.18

Van (10 8. (.88 [L[8 aoo 8.L8 0.18 10.C00 | 0.20
Sport Utility NA NA NA aoto oo .09 0.10 8.30 0.13
Pickup (130 8. 8.[8 9.0 10.000 | 11.10 0.21 13.12 0.10
Other Truck 11.00 | 1239 | 1008 | 1093 | 102 | 1000 1.00 10.29 1.00
RVMotor Home (10 10.09 | 10.000 | 13.21 13.09 | 1000 1.00 10,00 1.29

Note

e Totals in all tables can include cases that were not included in any table subcategory.

e 2009 NHTS sample did not include households without landlines telephones [CPO
households()

¢ 2010UNHTS sample was address-based and included more urban and CPO households. This
and other methods changes in the data series are outlined in Appendix B.

¢ In 1970 household vehicles did not include pickups or other light trucks.

¢ SUVs were added as a vehicle class in the NHTS survey in 1991

¢ In 2009 the survey included Light Electric Vehicles [LEV[las a separate classification.

* Motorcycle, moped, LEVs and “other” POV are excluded from the calculation of vehicle age.

¢ Totals do not include any unreported vehicle agesbut do include vehicle types such as
motorcycle RV(etc. that are not shown.
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il re 11 Trends in the Number of Household-Based Vehicles by Type [(Millions[

N=Total

Household
223 Vehicles
(millions)

m Motorcycle /
Moped

M Pickup

H Van

mSuv

B Auto

176
165
144
120 I

1977 1983 1990 1995 2001 2009 2017

Note

e Totals in all tables can include cases that were not included in any table subcategory.

e 2009 NHTS sample did not include households without landlines telephones [CPO
households()

¢ 2010NHTS sample was address-based and included more urban and CPO households. This
and other methods changes in the data series are outlined in Appendix B.

¢ In 1970 household vehicles did not include pickups or other light trucks.

e SUVs were added as a vehicle class in the NHTS survey in 19911

e In 2009 the survey included Light Electric Vehicles [LEVas a separate classification.

¢ Motorcyclermoped, LEVs and “other” POV are excluded from the calculation of vehicle age.
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Over the last [Idecades( a striking feature of the household vehicle fleet is the increase in the number of years an average vehicle is
operated [Table 21L]

In 1900 "automobiles averaged [1[]years of age while automobiles in 2011averaged 10.1 years of age—an increase of 3.[lyears on
average. In 19911 ithe first year SUVs were separately catalogued in the NHTSTVansSUVPickup Trucks were 8.3 years old on
average. By 2011 they averaged 10.[1years—more than 2 years older.

As a resultLof the aging fleet_many older cars are in daily use. In 191 1 about one out of six vehicles was 10 years old or older( by
201 'nearly half [18.17 [of the household-based fleet was 10 years old or more.

T e 21 Trends in the Distribution of Household-Based Vehicles by Vehicle Age and Vehicle Type [Percent(’

Deli(le OCeO
Cellille T( e

Ot02 Celrs OtO0OCelrs OtOOCelrs 100r O Ore

Auto 20130 30.01 200017 1000 100.000 (RN
19000 Van(Pickup 29.90 2000 21.10 23.010 100.00 oo
ALL 20180 290.010 20100 10190 100.00 oo
Auto 20.00 28.00 20100 20100 100.00 r2
1983 Van[Pickup 1000 2000 20100 31.80 100.00] .8
ALL 19.20 2000 20190 20130 100.00] OO
Auto 1000 2000 20180 29.90 100.00] OO
1990 Van[Pickup 19.00 2020 20.90 32.21] 100.00 8.0
ALL 1000 2000 20130 30.0017 100.00 N
Auto 10190 21.00 30.30 33.10 100.00] 8.2
19901 VanSUVPickup 19.20 21.00 20000 33.000 100.00 8.3
ALL 1020 21.00 28.010 33.80 100.00 8.3
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T e 21 Trends in the Distribution of Household-Based Vehicles by Vehicle Age and Vehicle Type [Percentcontinued(]

CellilTe el
Cellille T( e
O0t02 Celrs Ot00OCelrs Oto O Celrs 100r O Ore

Auto 13.30 20.00 20100 £0.90 100.00) 9.0

2001 Van[SUVPickup 18.010 23.010 22.110 3000 100.00) 8.0
ALL 1000 21.00 20010 39.00 100.00 8.9

Auto 12.00 19.00 20100 [0.90 100.00 9.00

2009 Van[SUVPickup 12.80 23.010 2010 3000 100.0C] 9.0
ALL 12.00 21.00 20180 38.90 100.0C] 9.0

Auto 0.090 0.080 0.000 0.0 0.00C] 0.11

2009 MOE VaniSUVPickup 0.090 0.000 0.090 0.0 0.000] 0.11
ALL 0.3 0.020 0.090 0.0 0.000] 0.10

Auto 12.20 20.00 20.80 oo 100.00 10.1

2010 Van[SUVPickup 1000 1000 18.00 [0.00 100.00] 10.00
ALL 13.20 18.90 19.00 [8.010 100.00] 10.3

Auto 0.390 0.000 0.0 0.910 0.000 0.18

2010MOE VaniSUVPickup 0.000 0.M10 0.0 0.0 0.000 0.09
ALL 0.3207 0.0 0.090 0.r20 0.000 0.12

Note

e 2010JNHTS sample was address-based and included more urban and CPO households. This and other methods changes in the data

series are outlined in Appendix B.

¢ Motorcycle, moped, LEVs and “other” POV are excluded from the calculation of vehicle age.
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Figure 12 shows that after cars [ ISUVs appear to be the most popular vehicle type among newer
vehiclesaccording to the 201 INHTS.

Lil_re 12! Distribution of Household-Based Vehicles Two Years old or Newer
by Vehicle Type [Percent!(]

Oitoo0

- 1201

Otler

2]
LLr
HEN
S}
HEN
Notel

e 2010NHTS sample was address-based and included more urban and CPO households. This
and other methods changes in the data series are outlined in Appendix B.
* Motorcycle, moped, LEVs and “other” POV are excluded from the calculation of vehicle age.
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Based on vehicle owners’ estimates, an average U.S. vehicle was driven slightly more than
101000 miles a year in 2011 statistically the same as in 2009 [Table 22[]

OverallCaverage miles per vehicle [(from the owneris estimateliseems to have peaked in the
1990s. In the 201 Jsurveylit is lower than the estimates in 2001 for all vehicles in all age
categories.

T | e 22 Trends in the Average Annual Miles per Vehicle by Vehicle Age
Vehicle Owneris Estimate(

DelilTe OCe

Oth2elrs OtOOCelrs OtOOCelrs 18 0r & e uao
1919 100700 111200 9100 [1To0 1100
1900 1010 11000 91199 0 10
1983 10292 111902 92(3 (1023 10310
1990 10811 13100 12000000 cluinn 1218
19901 101092 107000 121708 818 121220
2001 10892 13230 11103 83 11008
2009 1381 12002 10 (701 101088

2009 MOE (33 198 280 100 133
2010 13000 12182 11132 (1812 100100

201JMOE 32 21 309 210 131

Note

e Totals in all tables can include cases that were not included in any table subcategory.

e 2009 NHTS sample did not include households without landlines telephones [CPO
households()

e 2010NHTS sample was address-based and included more urban and CPO households. This
and other methods changes in the data series are outlined in Appendix B.

¢ In 1970 household vehicles did not include pickups or other light trucks.

e SUVs were added as a vehicle class in the NHTS survey in 19911

¢ In 2009 the survey included Light Electric Vehicles [ILEV[las a separate classification.

* Motorcycle, moped, LEVs and “other” POV are excluded from the calculation of vehicle age.
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The annual miles shown in Table 23a and 23b are based on the driveris estimate of how many
miles he or she drives [in all vehicles(in a year.

Like other measures of vehicle travel these estimates have also decreased significantly
between 2009 and 201(l Drivers aged 20 to [1estimated that in a year they drove significantly
fewer miles than comparable age groups in 2009.

The decrease in annual miles estimated by men drivers was significant for 20 to (I +year-olds(]
but not drivers 11+19 or those over [11. Women driveris estimates were statistically the same as
in 2009 in all age groups [although the nominal estimate was lower in every age group(l

T | 'e2 | Trends in the Average Annual Miles per Licensed Driver-by-Driver Age
‘Self-Estimate’

DriCers
scrrecitelry -+
10t010 200t0 O Ooto OO0 OoOto O0J
1909 IICK] 9138 o 8111 01 880
1901 Omre 11103 11139 9190 0o 10000
1983 1980 11131 12020 911 (1380 10130
1990 88! 1000 10830 11080 (1080 13120
199(] 020 101098 107291 11912 RIEN 130
2001 (1331 100110 10020 130110 (80 13820
2009 200 13109 10110 120128 8120 121888
2009 MOE o Mo 321 380 3 200
2010) O 12180 13800 120090 81218 111021
201MOE 383 00 2901 200 223 109

VEHICLE USE AND AVAILABILITY (3



2011 National Household Travel Survey

o

T e 2. | Trends in the Average Annual Miles per Licensed Driver-by-Driver Age and Gender

[Self-Estimate]

M(Je Drilers
SlCrlellCelr
10t010 20t0 0 OO to 00 OOto 0o
1919 (I 13133 12181 1090 (1919 1132
1900 o 101222 10090 120000 o0 13390
1983 (1908 101811 111808 130031 (1198 1392
1990 93 18(310 18811 100220 912 10030
1990 81200 100900 18818 10189 100300 1010
2001 81228 18181 191280 111883 10113 10900
2009 Q2 100 1 0o 10110 101322 10139
2009 MOE (33 1001 [0 HEN 320 328
2010 (1893 131291 10100 10010 9911 131393
2010MOE (90 (83 (B0 (20 283 228

el Lle Drilers

ShrlellCelr
10t010 20t0 0 OO0 oo OoOto O0d
1909 3180 a2 (1003 300 3o o1
1901 [1030] O (B0 (10911 3re [9ro
1983 3801 (1121 0300 (1182 31308 (1382
1990 [1380] 110100 10139 (1211 (o 9128
19907 83 12(000) 1100 (1780 (80 10112
2001 100 1212110 11190 8190 (1803 10210
2009 O3 110080 12[03(] 90 (18201 100201
2009 MOE 881 (e 381 (oo 00 213
2010 (100 1100201 11890 9B (133 9181
201JMOE (10 2 389 200 230 21
Note

e Totals in all tables can include cases that were not included in any table subcategory.
¢ In 199[Tsome drivers reported [ero annual miles. These were changed to miles not reported.
e 2009 NHTS sample did not include households without landlines telephones [CPO
households()
e 2010NHTS sample was address-based and included more urban and CPO households. This
and other methods changes in the data series are outlined in Appendix B.
¢ In 199 household vehicles did not include pickups or other light trucks.

¢ SUVs were added as a vehicle class in the NHTS survey in 199(1

e In 2009 the survey included Light Electric Vehicles [ILEVas a separate classification.

¢ Motorcycle, moped, LEVs and “other” POV are excluded from the calculation of vehicle age.
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o OOMMOTO TRODOD OOTTOROS

Table 2(Jshows that the estimate of the number of vehicle trips to and from work is about the
same in 2017 1compared to that of 2009 [within the margin of error’] Although the estimate of
total vehicle miles for commuting is nominally higher in 201 compared to 2009( the differences
are not significant.

The total number of estimated workers has increased while the annual commute vehicle trips
per worker has remained virtually the same over many survey iterationsl excepting the 19907
NPTS.

T e 2 Trends in Commute Trips and Vehicle Miles in Commute

CUnnCE
Tooze. U0 torwr oooooe  oores  DOJ0e
Trills MiTionsO (M i ns[] CMT 00 FO00s[nds(] T;i,s Oer
(M i ns[] TOAOTOMT 0 OrCer
1919 201810 2000 (171910 33.000 08 38
19017 311880 2811110 9001103 31.000 931019 33
1983 302m 30100 11002139 30.100 103210 32
1990 Mmo2 [(r3more 1901290 20120 11833 33
1990 (182 (2o 2081318 31.0017 13190 Mo
2001 Mm390 MO8 21207m90 211020 107202 3
2009 Mma9 [R3119 21201112 201017 1M33 32
2009 MOE 890 10090 (M8 - 893 -
2010 0Orig. (B0 [BI92 2110071882 30.1900 107988 339
2010 0rig. MOE 10131 22 88132 - 1012 -
201CAdj. - 82118 213211820 28.0007 - -
2010Adj. MOE - 201399 981080 - - -

Note

e Totals in all tables can include cases that were not included in any table subcategory.

e 1990 NPTS data were adjusted to make them more comparable with later surveys.

e 2009 NHTS sample did not include households without landlines telephones [CPO households(]

e 2010NHTS sample was address-based and included more urban and CPO households. This and
other methods changes in the data series are outlined in Appendix B.

e In 1991 VMT and vehicle trips with "To or From Work" as a trip purpose are believed to be

overstated.

e Trip miles and travel times were calculated using actual trips to and from work as reported in the

travel day file.
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e The usual mode is defined as the means of transportation usually used to go to work in the week prior
to the travel day.

e Unlike the Census Journey-to-Work datal the NHTS does not include “work at home” in usual
commute data.

e “Other” includes travel modes not specifically cited'such as motorcycleltaxi bike[truck[‘and other.

Across many decades! the vast majority of workers have traveled to work in a privately-owned
vehicle. HoweverLin the 201 NHTS the estimate of workers commuting by private vehicle is
significantly lower (81111 of workers! than the 2009 estimate [89.0 11 of workers( I Figure 13[.

Table 20 shows that the 201 NHTS estimates (.9 percent of workers use public transit as their
usual means of travel to work(a significant increase from 2009 and previous estimates.

i | re 1. Trends in the Distribution of Workers by Usual Commute Mode [Percent of Workers(

100
90 -

Percent of Workers
S8 d 3333

20 -
10 -
0 4
1919 19071 1983 1990 19907 2001 2009 2010
m Private Vehicle mPublic Transit = Walk Other
Note

e Totals in all tables can include cases that were not included in any table subcategory.

e 1990 NPTS data were adjusted to make them more comparable with later surveys.

e 2009 NHTS sample did not include households without landlines telephones [CPO households]

e 201[INHTS sample was address-based and included more urban and CPO households. This and
other methods changes in the data series are outlined in Appendix B.

e Trip miles and travel times were calculated using actual trips to and from work as reported in the
travel day file.

e The usual mode is defined as the means of transportation usually used to go to work in the week prior
to the travel day.

e Unlike the Census Journey-to-Work datarthe NHTS does not include “work at home” in usual
commute data.

e “Other” includes travel modes not specifically cited, such as motorcycle, taxi, bike, truck, and other.

e Public transit includes local buscommuter buscommuter train[subway/( trolley‘and streetcar.

COMMUTE TRAVEL PATTERNS nn
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T I le 20 Trends in the Distribution of Workers by Usual Commute Mode [Percent of Workers(

Slrlellelr OMMCdes SQDDiEDt; ErD[EEiDt
1909 1000 90.8 8.0 NA 0.8
1901 1000 8110 .0 (11 2.9
1983 100( 88.1 3 3 1.8
1990 100( 8018 3 10 29
199( 1000 91.0 (1 2.0 1.3
2001 1000 90.8 (11 2.8 1.3
2009 1000 89.01 (11 2.8 2.0
2009 MOE 0.r2 0.1 0.30 0.20]
2010 1000 80 .9 29 2.0
2010MOE 0.3 0.32 0.30 0.29

Note

e Totals in all tables can include cases that were not included in any table subcategory.

¢ 2009 NHTS sample did not include households without landlines telephones [CPO
households()

¢ 2010NHTS sample was address-based and included more urban and CPO households. This
and other methods changes in the data series are outlined in Appendix B.

e |In 1991 VMT and vehicle trips with "To or From Work" as a trip purpose are believed to be
overstated.

¢ The usual mode is defined as the means of transportation usually used to go to work in the
week prior to the travel day.

¢ Unlike the Census Journey-to-Work data’the NHTS does not include “work at home” in usual
commute data.

¢ “Other” includes travel modes not specifically cited['such as motorcycle! taxi bikeltruckand
other.

® Public transit includes local busTcommuter busCcommuter trainCsubway trolleyand
streetcar.
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Interestingly(when comparing the report by the same respondents of how they “usually”
commute and how they actually travelled to work on the travel day’'some important differences
emerge. For example[as shown in Table 2 driving alone has the highest mode loyalty—8[12
percent of workers who say they usually drive alone do so on the travel day.

About [0 percent of commuters who usually travel by transitwalk[or bike report doing so on
their travel day. When they do not use their usual model they are most likely to share a ride in a
private auto.

The percentage of workers on their assigned travel day who share a ride to work [including
family members riding together(is 18.8 percent compared to the “usual”’ estimate of 11.0
percent. “Shared ride” does not include ride-hailing [such as UberlLyft which is classified with
“taxi” in the 2017 NHTS and would be in “Other”). The table does not show “Other” modes and
excludes workers who did not report both a usual and actual mode to work (111 of allll

T /e 2 | Usual Commute Mode to Work vs Actual Commute Mode on Travel Day
On TriCeCDO0 000 O Oted 00

MsOOM00 O (e

M-de LB Sofred | ¢ yeit 0 Om ile insuﬂii
One Ride SOrel]
Drove Alone 8r.20 12.80 0.20 0.1 010 20
Shared Ride 30201 [0.20] 1.00 1.20 0.20 11.00)
Transit (180 10000 (0.8 100 0.8 (190
Walk .30 18.20) 2.1 [9.80) 0.90] 290
Bike 8.10 11.90 3.0 0.0 [0.300 1.10
Actual Mode Share m.ono 18.80 20 3.30 1.00

Note

e Totals in all tables can include cases that were not included in any table subcategory.

e 2010NHTS sample was address-based and included more urban and CPO households. This
and other methods changes in the data series are outlined in Appendix B.

* The usual mode is defined as the means of transportation usually used to go to work in the
week prior to the travel day.

e Table does not show “Other” modes of travel.
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Table 2(displays trends in average trip lengths(travel timeland speed for different modes of
transportation.

T | e 2 Trends in General Commute Patterns by Mode of Transportation

UIMLCdes

Sirielllelr OCer(Te 000 O (te OCer(Ce 000 O (te Orer(Te D00 [ te
Trill Cen(t[ [(Tiles[] TrileTille (Iin(tes[] Sleed [Ililes [ler L[]

1900 9.00 19.23 3R
1983 8.0 18.20 20180
1990 10.00 19.00 33.30
19901 11.08 20.00 3000
2001 12.11 23.32 32.23
2009 11.09 23.80 21100
2009 MOE 0.29 0.30 0.33
2010 0rig. 11.00 218 23.12
20101 0Orig. MOE 0.30 0.0 0.28
2010 Ad]. 12.22 218 20100
2010Adj. MOE 0.30 0.0 0.29

Oril[te Delli[ e

Sirielilelr Cler(le 000 [ [ te Clerile D00 [ te OCerd0e OO0 O Cte
Trill Cen(tl] (T iles(] Tr(elTille (Min(tes[] Slleed [T]ilés [ler ([l
19011 9.01 18.90] 3010
1983 8.801 10102 2018
1990 11.02 19.00 31.19
1990 11.80 20.10 3018
2001 12.10 22.19 32.21]
2009 12.09 22.8(] 28.8(]
2009 MOE 0.20) 0.301 0.31
2010 Orig. 11.80] 20101 20122
20101 0rig. MOE 0.38 0.00 0.33
20100Ad;. 12.01 20101 20108
2010JAdj. MOE 0.1 0.1 0.30)
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T e 2. Trends in General Commute Patterns by Mode of Transportation [continued(

U000 Trinsit

Strielllelr Clrer(le 000 O Cte Clerile D00 [ te Crer(e 00 [ Cte
Trill Dent(] (T iles[] Trile[Tille (Mintes[] Sleed []ileés [ler (Ir(]

19011 (L8 319 12.[8
1983 9.00 309 10100
1990 12.01] (1.10 18.02
19901 12.88 [1.90 18.22
2001 11.(8 L0 12.901
2009 10.18 [2.98 11.[2
2009 MOE 1.0 119 0.99
201 Orig. 12.09 [8.11 11.[8
20111 Orig. MOE 1.10 2.001 0.8

0 O
StrCel Delr OCerCe OO0 O Cte OCerCDe OO0 O Cte OlCerCe D00 [ [te
Tril) Cent (T iles(] TrilelTile [Mintes[] Sleed [1Jilés [er [JrC]
19011 - - -
1983 - - -
1990 0.83 9.9 199
19901 0.1 10.80] 3.[8
2001 0.91 10100 3.18
2009 0.98 10010 oo
2009 MOE 0.23 2.28 0.1
20101 Orig. 1.19 101201 3.10)
20101 0rig. MOE 0.8 1.9 0.18

Note

e Totals in all tables can include cases that were not included in any table subcategory.

e 1990 NPTS data were adjusted to make them more comparable with later surveys.

e In 1991 VMT and vehicle trips with "To or From Work" as a trip purpose are believed to be
overstated.

e 2009 NHTS sample did not include households without landlines telephones [CPO householdsl]

e 20100NHTS sample was address-based and included more urban and CPO households. This and
other methods changes in the data series are outlined in Appendix B.

e Trip miles and travel times were calculated using actual trips to and from work as reported in the
travel day file.

e The usual mode is defined as the means of transportation usually used to go to work in the week prior
to the travel day.
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¢ Average commute speed was calculated using only those trips with both trip mileage and travel time
information present.

* Average commute trip length was calculated using only those records with trip mileage information
present.

e Commute time for public transit includes total trip timelincluding access and egress. Wait time is not
included.

e Unlike the Census Journey-to-Work datalthe NHTS does not include “work at home” in usual
commute data.

¢ Public transit includes local bus_commuter bus_commuter train_subway( trolley_and streetcar.

COMMUTE TRAVEL PATTERNS 81
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Table 28 shows the trends in the average speed of commutes in areas of different population siCes. On averagellarger
metro areas have slower speeds—both as a result of more congestion'but also more workers commuting by non-auto
means of travelllike transit and walking.

T I e 20 Trends in Average Commute Speed by MSA SiLe [Miles per Hourl
1901119831990 M99 INPTSI'and 200112009 and 201 1NHTS

MS[] Sile

ROrM0C in [esstiin 20001 t0 10200 Oidon O0i0l0n Ond

MS yARRIINE NN Ller

19000 - 2118 200 200 2010 20.0
1983 28.9 2010 2013 2013 2010 2018
1990 32.0 20.0 30.0 31.0 30.2 200
19901 31.2 289 30.0 30.0 29.9 28.00
2001 31.9 28.0 28.3 28.8 2019 200
2009 31.0 200 200 28.1 2018 200
2009 MOE 0.8 0.8 0.2 0.9 0.0 0.0
20101 Orig. 2010 2018 2013 200 23.8 20.0
20101 0rig. MOE 0.0 0.9 1.3 0.0 0.0 0.3
2010 Ad]. 29.0 200 2011 2012 2010 21.9
2010Adj. MOE 0.0 0.9 1.0 0.00 0.00 0.0

Note
e Totals in all tables can include cases that were not included in any table subcategory.
e 1990 NPTS data were adjusted to make them more comparable with later surveys.
e 2009 NHTS sample did not include households without landlines telephones [CPO households(]
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¢ 2010UNHTS sample was address-based and included more urban and CPO households. This and other methods changes in the data
series are outlined in Appendix B.

e In 1991 VMT and vehicle trips with "To or From Work" as a trip purpose are believed to be overstated.

* Trip miles and travel times were calculated using actual trips to and from work as reported in the travel day file.

* The usual mode is defined as the means of transportation usually used to go to work in the week prior to the travel day.

* Average commute speed was calculated using only those trips with both trip mileage and travel time information present.

* Average commute trip length was calculated using only those records with trip mileage information present.

¢ Commute time for public transit includes total trip timeCincluding access and egress. Wait time is not included.

e Unlike the Census Journey-to-Work data, the NHTS does not include “work at home” in usual commute data.

¢ "RuralC’Not in MSA" includes only full counties designated as rural. There may also be rural pockets included within MSA boundaries.

¢ The population sile groups for 19(17- 1983 NPTS are MSA SiCe Groups. 1990 - 2001 are MSA Sire Groups. 2009 - 2011are CMSA
siLe groups.
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Figure 10 shows that the average speed of commuting by all modes has declined in all metro
areas!( regardless of sie. Since 1990 the largest metro areas have seen the greatest decline in
commute speed.

As mentioned earlier( trip distance was collected differently in the 201 NHTSwhich affects the
trends in speed (see Appendix Al The 201 adjusted values show higher speeds because the
trip distance was adjusted to be more comparable to earlier surveys[while the reported time
remained the same.

Lil_re 1. Trends in Average Commute Speeds by MSA Sile [All Modes(

30
(7]
]
[
O
O
|
O
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i
0
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O
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2
=
RuralNot in [12[0K (1 [O0K 1M 1M- 3M 3M[
an MSA
m1900 m1983 m1990 = 1990 m2001 m2009 w2010 =2010Ad]
Notel

e Totals in all tables can include cases that were not included in any table subcategory.

e 1990 NPTS data were adjusted to make them more comparable with later surveys.

e In 1991 VMT and vehicle trips with "To or From Work" as a trip purpose are believed to be
overstated.

e 2009 NHTS sample did not include households without landlines telephones [CPO households(]

e 2010JNHTS sample was address-based and included more urban and CPO households. This and
other methods changes in the data series are outlined in Appendix B.

e Trip miles and travel times were calculated using actual trips to and from work as reported in the
travel day file.
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e Average commute speed was calculated using only those trips with both trip mileage and travel time
information present.

e Average commute trip length was calculated using only those records with trip mileage information
present.

¢ Commute time for public transit includes total trip timelincluding access and egress. Wait time is not
included.

TEMPORAL DISTRIBUTION 8
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Table 29 shows the percentage of person trips by time of day. The 2011 data shows a notable

O TOMOOROODISTRIOOTION

increase in the percentage of trips during the morning peak period [7-9 am[] However[ the
distribution of trips by time of day has remained about the same for many decades.

The 201 1survey data shows that almost half (T1 7] [lof all person trips start in the midday

between 9 a.m. and [1p.m.Lvirtually the same as the estimates since 1991

T e 2 | Trends in the Distribution of Person Trips by Start Time of Trip

TiDe 00D 1000 1000 1000 201 20017

10 p.m. -1 a.m. .0 (1 3.0 29 2.0 0.13 2.3 0.00J
1a.m.-am. 3.3 1.8 1.0 1.8 1.8 0.08 1.9 0.12
Ua.m.-9am. 1010 12.0 13.8 1010 1010 0.21 1010 0.21
9a.m.-1p.m. 23.0 20.0] 2012 2010 2018 0.29 2010 0.30)
1p.m.-Jp.m. 20.8 20.0] 221 221 22.0] 0.30 221 0.33
p.m. - [Jp.m. 21.2 229 23.0 22.3 22.0 0.29 22.1 0.2
[Ip.m.- 10 p.m. 12.3 13.2 11.8 11.00 11.0 0.23 9.8 0.2
ALL 100.0 100.0 100.0 100.0 100.0 - 100.0 -
Note

e Totals in all tables can include cases that were not included in any table subcategory.
¢ 1990 NPTS data were adjusted to make them more comparable with later surveys.

e |In 1991 VMT and vehicle trips with "To or From Work" as a trip purpose are believed to be

overstated.

¢ 2001 NHTS sample included children 0 to [1in the survey. The data shown here exclude them

to be comparable with other survey years.
¢ 2009 NHTS sample did not include households without landlines telephones [CPO

households()
e 2010NHTS sample was address-based and included more urban and CPO households. This

and other methods changes in the data series are outlined in Appendix B.
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Figure 10 shows vehicle trips by time of day and purpose. The data show that the morning and
evening peak periods include not just commutes but shopping and family errands which
includes dropping children at schoolll'and other non-work trips. These vehicle trips add to the
total number of vehicles traveling during the peak periods.

As expected(in 201 most vehicle commutes started between [1a.m. and 9 a.m. in the morning
and between [Jp.m. and [Jp.m. More than half of vehicle trips for other purposes started
between 9 a.m. and [1p.m.

i | re 1 Distribution of Vehicle Trips by Trip Purpose and Start Time of Trip[201JNHTS

9.00

8.00 —

o0

HjLon
|
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.00
o) \ 4
o
1.00
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00’_‘ o | | I I \/ T T T T T T T T T T T T T T T T T I 1
Midnight 2 3 0 0O 0O 0 8 9 10 1MNoon1 2 3 0O OO 00 00 8 9 10 11
Start Hour
e Commute e====Shopping(Errands SchoolChurch SociallRecreational e===Total

Note

e Totals in all tables can include cases that were not included in any table subcategory.

e 1990 NPTS data were adjusted to make them more comparable with later surveys.

e In 1991 VMT and vehicle trips with "To or From Work" as a trip purpose are believed to be
overstated.

e 2001 NHTS sampile included children 0 to [Jin the survey. The data shown here exclude them to
be comparable with other survey years.

e 2009 NHTS sample did not include households without landlines telephones [CPO households’]

e 20107NHTS sample was address-based and included more urban and CPO households.
This and other methods changes in the data series are outlined in Appendix B.
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Table 30 displays trends for key travel characteristics for weekday and weekend travel.

T e | Trends in Travel Characteristics for Weekday vs. Weekend

0 eeldl ]
(Cerle
S e towr e Te en g e
Ler Tris 0 OrD Driler Trlui Drilin( - Ue[ OersCn 7Tr|7u
DriCer Trils Cen(t[] fin Clersin Cen[t[]
Uinltes(!
1990 3.0 280 (20 28.01 8.0 (0.0 3.8 32.0 9.0
1990) 3.8 320 80 33.0 8.9 (9.0 oo 300 8.0
2001 3.0 310 (90 3010 9.8 (.8 (.2 39.00 9.0
2009 3.2 310 [0 30.00 9.0 (9.8 3.9 3018 9.0
2009 MOE 0.0 0.08 0.8 0.9 0.3 0.8 0.0 1.3 0.3
2010 Orig 2.9 310 (90 2019 9.3 (9.0 3.0 303 10.2
ZO;A%Cérig 0.0 0.8 0.8 | 1.0 0.0 0.9 0.1 2.0 0.0
201Adj. - - - 29.0] 10.3 - - 38.0 10.9
20&%@‘”' - i i 1.0 | oC i i 2.1 0.0
[l eelends
(Cerlle
Sirlellllelr D-?E I;B@ mgrg:'a?t D%%[:‘:t ﬂD“gr-!- DTEE;IDFD; ;Iﬂi:t [-?L?ESH
.er Tri's O \.Trﬂ Dri‘er Trill Drilin(] Cer
DriCer Trils Cen(t0] fin Cers(n
[in(tes(]
1990 29 100 900! 28.1 10.0 [ 3.0 [0.[] 1.0
19900 3.0 130 8801 28.9 9.00 (8.1 [0 1.1 10.00
2001 29 110 8901 28.1 10.2 (2.0 3.9 (2.3 11.2
2009 2.0 100 9001 2110 10.0 010 3.0 301 10.8
2009 MOE 0.1 0.0 0.0 1.1 0.00 1.3 0.1 3.3 1.0
2010 0rig 23 110 8901 23.2 10.3 (113 3.1 38.1 12.2
20&502”9 0.0 0.1 0.1 0.8 0.0 0.9 0.0 2.9 1.0
2010JAd]. - - - 2010 11.0 - - 1.0 13.3
2010Adj MOE - - - 0.9 0.00 - - 3.0 1.1
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Note

Totals in all tables can include cases that were not included in any table subcategory.

1990 NPTS data were adjusted to make them more comparable with later surveys.

In 1991 VMT and vehicle trips with "To or From Work" as a trip purpose are believed to be
overstated.

2001 NHTS sample included children 0 to [1in the survey. The data shown here exclude them
to be comparable with other survey years.

2009 NHTS sample did not include households without landlines telephones [CPO
households(l

201 NHTS sample was address-based and included more urban and CPO households. This
and other methods changes in the data series are outlined in Appendix B.

Average time spent driving includes all drivers”even those who did not drive a private vehicle
on the day in which the household was interviewed.

Average trip length is calculated using only those records with trip mileage information
present.

"1 Work Trips" also includes work-related business.
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O SOOoo 0o oOooOTIi0S

Table 31 shows that the estimates of travel for people aged [ Jand older is a mixed bag[While
reported vehicle trips per driver are lower than 2009 estimates( person trips and person miles of
travel both show increases for older individuals.

On a daily basis[ people aged [11and older took significantly fewer vehicle trips per driver than
the same age group in 20092001 and 199(L This estimate includes all people who drive(]
whether they drove on the travel day or not.

The original estimate of miles driven by drivers aged [ I /and older in 201(!is statistically the
same as in 20092001 and 199 +—meaning that there has been virtually no change in the
estimates. The adjusted estimate for 2011 !is significantly higher than the 2009 estimate.

Likewise_the original estimate for the average vehicle- and person-trip length are statistically
the same as in 20090 while the adjusted estimate is higher.

However[_the original and adjusted estimates for the daily PMT are significantly higher in 2010
than in 2009( but statistically the same as the estimate of PMT for people [11and older in 2001.
In additionthe reported number of person trips per person fincluding those who travel and
those who do notlremains exactly the same as the 2009 estimate.

Tables 32a32bland 32c display additional characteristics for older persons.
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T e 1 Daily Travel Statistics of People [ and Older

DUMTrilelStitistils U | 40 40 qop | 2001 200

[nd Oider
Vehicle Trips per Driver 1.00 2.20] 2.90 2.8 2.0 0.00 2.0 0.00)
Percent Work Trips 10.20 | 1801 8.0 20 | 10.00 0.90 8.0 0.09
Percent Non-Work Trips 89.801 | 911207 | 91.007 | 93.801 | 89.11 0.90 | 91.[O 0.9
VMT per Driver 9.80 | 10183 | 19.00 | 21.13 | 19.09 | 0.0 | 20.21 1.21
2010Adjusted VMT per Driver - - - - - - 2217 | 1.30
Average Vehicle Trip Length (192 m (19 [m oo 0.29 191 0.Mm
2010 Adjusted Vehicle Trip ) ) ) ) ) ) 8.80 001

Length

Average Time Spent Driving - 3083 | (2.89 | (911 | 1130 | 120 | 7829 | 1.8

[in minutes(]
Person Trips per Person 1.8 2.0 3.0 3.0 3.2 0.1 3.2 0.0
PMT per Person 12.2 19.9 2012 28.0 2010 1.2 31.0 2.0
20100 PMT per Person ad;. - - - - - - 3013 2.0

Average Person Trip Length 0o 8.1 N 8.0 8.0 0.0 9.9 0.0

20101 Adjusted Person Trip
Length

- 10.3 0.8

Note

e Totals in all tables can include cases that were not included in any table subcategory.

¢ 1990 NPTS data were adjusted to make them more comparable with later surveys.

e In 199[TVMT and vehicle trips with "To or From Work" as a trip purpose are believed to be
overstated.

¢ 2009 NHTS sample did not include households without landlines telephones [CPO
households’l

e 2010NHTS sample was address-based and included more urban and CPO. This and other
methods changes in the data series are outlined in Appendix B.

e Average time spent driving includes all driverseven those who did not drive a private vehicle
on the day in which the household was interviewed.

* Average trip length is calculated using only those records with trip mileage information
present.

e "[1 Work Trips" also includes work-related business.
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Selected Data for Older Persons

SCriel]elr(] DOCr teristic] 0midCe
Uri00s 0 oo [0 [nd Lder
[nd [I(der
2009 Percent Drivers 81190J 93.11J 91.01J 83.001 M.
2009 MOE 0.2 0.9 0.89 1.32 210
2011 Percent Drivers 80130 91.20J 89.011 80180 (8.1
2010MOE 0.0 0.38 0.01 1.2 2.23
Vehicle MilesDriver 21183 31.M 2003 18.00 12.00
2009 2009 MOE 0.1 1.29 1.18 1.10 1.03
2010 Vehicle MilesDriver Orig. 20013 28.28 2022 20.08 12.900
20100 MOE for Orig VMT (Driver 0.9 1.00 1.09 1.30 1.83
2010 Vehicle MilesDriver Adj. 2(101 31.10 20181 22.33 10101
20100MOE for Adj. VMT [Driver 0.88 1.03 1.21 1.00 2.000
2009 Percent with [lero Vehicles Available oo (190 80 10.30 10000
2009 MOE 0.0 0.1 0.92 1.28 1.80
2010 Percent with [ero Vehicles Available oo (190 oo 10 12.010J
201MOE 0.0 0.32 0.1 0.93 1.30
2009 Percent Who Did Not Travel 10130 11.20J 10190 2030 38.00J
2009 MOE 0.0 0.01 0.9 1.8 2.91
2010 Percent Who Did Not Travel 19.010 100010 18.0101 20801 30130
2010MOE 0.9 1.09 0.01 0.89 2.10
2009 Percent with Disability 1000 10.90J 10180 22.17] M.30
2009 MOE 0.3 0.91 0.807 1.30 2.1
Percent with Disability 13.900 8.00 11.20 1010 [8.90
201 2010MOE 0.0 0.M 0.82 1.00 1.8
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T /e | 2 | Selected Data for Older Men

OUCr[teristil

UIMen [

nd [ der AN [0 nd [ider

2009 Percent Drivers 93.20] 95.7% 95.1% 90.80] NEAEN
2009 MOE 0.0 0.67 0.94 1.2 2.1
2010 Percent Drivers 91.20J 92.11J 92.4% 91.011 NEAEN
2010MOE 0.2 0.r8 0.97 1.20 1.00
2009 Vehicle Miles[Driver 33.000 3013 32 20M 10198
2009 MOE 1.10) 1.0 2.27] 2.18 2.20
2010 Vehicle MilesDriver Orig. 30.000 33.800 30.10 212 102
201JMOE for Orig VMT [Driver 1.20) 2.03 2.21 2.00) 2.1
2010 Vehicle Miles[Driver Adj. 33.22 3020 33.30 28.M 18.28
201JMOE for Adj. VMT [Driver 1.38 2.2[] 2.1 2.28 2.90]
Percent with Cero Vehicles Available 20 aoo 20 oo 9.00J
2009 2009 MOE 0.1 0.0 1.09 1.20 2.801
2010 Percent with [lero Vehicles Available 10 a0g oo oo aoo
20100MOE 0.8 0.801 1.20 1.00 1.00
2009 Percent Who Did Not Travel 10130 10.80J 12.801 18.300 31.20J
2009 MOE 0.83 1.11 1.13 1.80 3.90
2010 Percent Who Did Not Travel 10190 13.20 10190 21.010 31.010
2010MOE 0.82 1.31 1.02 1.38 3.8
2009 Percent with Disability 1000 9.90J 13.010 18.0101 3020
2009 MOE 0.1 1.19 1.2 1.0 2.97]
Percent with Disability 11.00 010 9.[1] 12.010 (.90
201 2010MOE 0.1 1.02 0.877 1.8 3.1
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OUCr[teristil

Selected Data for Older Women

00 OO0 en
[ nd OO
[I(der

[0 Cnd Uider

2009 Percent Drivers 83.30J 91.8% 88.2% AN (2.0
2009 MOE 0.80J 1.19 1.52 1.90 2.3
2010 Percent Drivers 83.81J 90.0% 87.0% 81.00J (.30
2010MOE 0.93 0.78 1.18 2.30 3.82
2009 Vehicle MilesDriver 20.33 20129 20.92 11.80] NIRN
2009 MOE 0.81] 1.82 1.18 0.9 0.81
2010 Vehicle MilesDriver Orig. 19.00 22.19 18.12 10,93 9.017
201JMOE for Orig VMT [Driver 0.90] 1.9 1.20) 2.23 2.30
2010 Vehicle Miles[Driver Adj. 21.00 2012 20.[2 10001 10.000
201JMOE for Adj. VMT [Driver 1.38 1.0 1.39 2.(9 2.(3
Percent with Cero Vehicles Available 9.90J (20 8.30 10100 22.11]
2009 2009 MOE 0.1 0.901 1.18 1.90 2.23
2010 Percent with [ero Vehicles Available 9.10 (130 8.90 9.10J 10000
20100MOE 0.82 0.r8 1.20 1.19 2.30
2009 Percent Who Did Not Travel 20.000 11.010 1000 28.901 210
2009 MOE 0.807 0.83 1.70 210 3.2
2010 Percent Who Did Not Travel 2210 1090 20.117 20130 M0
2010MOE 0.9 1.2 0.80 1.33 3.01
2009 Percent with Disability 20.20] 11.80 10,90 201000 L0
2009 MOE 0.2 1.2 1.21 2.01 VARN
Percent with Disability 10190 9.00J 12.017] 10,00 M.
201 2010MOE 0.re 0.89 1.1 1.0 1.900
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Note

* Totals in all tables can include cases that were not included in any table subcategoryfor instance people who did not report their age
are included in the total personsbut not in any age category.

e 1990 NPTS data were adjusted to make them more comparable with later surveys.

e 2001 NHTS sample included children 0 to [Jin the survey. The data shown here exclude them to be comparable with other survey
years.

e 2009 NHTS sample did not include households without landlines telephones [CPO households(]

e 2010NHTS sample was address-based and included more urban and CPO households. This and other methods changes in the data
series are outlined in Appendix B.

¢ Percent with Disability is based on respondents who answered that they had a temporary or permanent condition that makes it difficult
for them to travel outside of the home.
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OverallCyounger drivers report driving fewer miles per capita lincluding drivers who drove on the travel day and those who did notLin
201[1compared to the trend data. However the estimates for both the original and adjusted VMT in 201[1are statistically the same as
the 2009 estimates across the board [(within the margin of errorJ(Table 33l

In urbaniled areas where the majority of the U.S. population livesthe declines in VMT per day are significant for 17+2(year oldis
compared to 2001 but not 2009.

As the data series shows VMT per driver in these age groups has not significantly declined between 201Jand 2009 but the
estimates are statistically lower than 2001.

Tile Vehicle Miles of Travel [VMT[Trends for Younger People by Urban or Rural Household Location
Cel e in [l rels

Strlelllelr
DL OMT 1020 2010

1990 2001 22.1] 31.9 30.9 19.0
1990 28.0 22.0 33.0 3L 210
2001 29.0 22.1] 32.8 300 213
2009 20.8 100 20.8 32.0 212
2009 MOE 0.0 1.1 1.0 1.8 0.8
20107 Orig. 22.1] 1019 200 2011 22.2
2010 Orig. MOE 1.0 1.2 [.8 1.8 0.0
2010Ad;. 20.8 1010 28.1] 29.8 2010
2010 Adj. MOE 1.1 1.3 .3 1.9 0.8
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o

T e Vehicle Miles of Travel (WVMTTrends for Younger People by Urban or Rural Household Location [(continued(]

Lelllle in Url(n Crels

Strlelllelr
DO OMT 2010
1990 22.0 20.2 28.0 200 1010
1990 200 19.0 301 30.3 21.0
2001 2013 20.9 30.0 33.3 2010
2009 23.1 100 200 30.1 22.0J
2009 MOE 0.0 1.0 2.0 2.1 0.8
20111 Orig. 20.8 13.3 200 202 20.2
2010 Orig. MOE 1.2 1.0 n3 1.0 0.8
2010Ad;. 23.0 100 200 200 22.3
20101 Adj. MOE 1.0 1.0 09 1.0 0.8
Lellle in RCOrrels
Siriellllelr
DL OMT 2010 O
1990 29.0 209 38.0 309 23.0
19901 30.0 28.2 0.1 M.o 30.8
2001 300 28.2 2.1 o 300
2009 302 2018 300 0.0 302
2009 MOE 1.2 3.1 2.0 3.2 1.0
20107 Orig. 30.3 22.7] 32.8 3010 30.3
20111 Orig. MOE 0.8 3.1 3.0 oo 1.0
20101Ad;]. 33.0 200 301 (0.0 33.0
201Adj. MOE 0.8 3.0 3.3 8 1.8
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Note

e Totals in all tables can include cases that were not included in any table subcategoryfor instance people who did not report their age
are included in the total personsbut not in any age category.

e 1990 NPTS data were adjusted to make them more comparable with later surveys.

e In 1991 VMT and vehicle trips with "To or From Work" as a trip purpose are believed to be overstated.

e 2001 NHTS sample included children 0 to (Jin the survey. The data shown here exclude them to be comparable with other survey
years.

e 2009 NHTS sample did not include households without landlines telephones [CPO householdsLl

e 2010NHTS sample was address-based and included more urban and CPO households. This and other methods changes in the data
series are outlined in Appendix B.

¢ “Rural” encompasses all territory not included within a Census Bureau classified urban area.
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Table 3Jshows select travel characteristics by urban and rural areas.

o

T e Travel Characteristics of People in Urban and Rural Areas[201LINHTS
CifinOin MO CifinCin
O0Cr( I teristils Orlin Or0n ROr(1]
Llrels -~ Lirels
Overall Percent (People 1]and older(] 82.20] 0.[2 1080 0..2
Percent Drivers 801901 0.0 91.90J 0.M
Percent Workers [2.00J 0.2 90 0.30
Percent with Household Members Younger than 21 D 0.08 180 030
Years Old
Percent with Cero Vehicles Available oo 0.22 2.30 0.1
Percent Who Did Not Travel on Travel Day 10130 0.1 20.00 0.10

CifinCin CifinCin
Cers(n Trills (0] (e Cr0I00d Orln ROr(10
Lrels Lrel’s
All 10and older 3.0 0.00 3.2 0.08
1(+19 Years Old 2.8 0.10) 2.0] 0.20
20-30J 3.0 0.09 3.2 010
3H 3.9 0.00J 3.0 0.10
(+1 3.0 0.00 3.0 0.20
[and Older 3.2 0.00J 3.0 0.10

Note

e Totals in all tables can include cases that were not included in any table subcategoryfor
instance people who did not report their age are included in the total personsibut not in any
age category.

¢ 1990 NPTS data were adjusted to make them more comparable with later surveys.

¢ 2001 NHTS sample included children 0 to [1in the survey. The data shown here exclude them
to be comparable with other survey years.

¢ 2009 NHTS sample did not include households without landlines telephones [CPO
households()

e 2010NHTS sample was address-based and included more urban and CPO households. This
and other methods changes in the data series are outlined in Appendix B.

* “Rural” encompasses all territory not included within a Census Bureau classified urban area.
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One of the major new conveniences for U.S. households is online shopping and home delivery
of many types of goods. The data series added a ['uestion about online purchases delivered to
the home for the first time in the 2009 NHTS. The Luestion also changed slightly in 201L.

In 20091 the survey asked: “In the last month, how many of your online purchases were
delivered to your home?”, while in 2017 the question was: “In the past 30 days, how many times
did you purchase something online and have it delivered"

Assuming the answers are comparablel the estimate of the number of deliveries in an average
month has doubled between the two survey time points [(Table 31

The data indicates that online shopping is more prevalent in households with children(’
especially older teens and young adults [children aged 1+21L] However_households with small
children and those without children—including those headed by older individuals—had larger
increases in the number of online purchases delivered to the household.

T e Average Number of On-Line Purchases and Deliveries to U.S. Households in the Last

Month
200 00TS 210 00TS
O00sel0d T e OO . .
Oresen’e 0 idren UCrUCses Deli ered 200 UlrCCses Deli ered 210
tOthe D0OselOd MO O tOthe D0OseOd MO O
All Households 2.0 0.1 (19 0.1
Households Without
Members 21 1.0 0.1 3.9 0.1
Households With
Members Aged [+101 3.0 02 (9 0.1
Households With
Members Aged 11 -21 2 0.0 L 0.0

Note

e Totals in all tables can include cases that were not included in any table subcategory(for
instance people who did not report their age are included in the total persons( but not in any
age category.

¢ 1990 NPTS data were adjusted to make them more comparable with later surveys.

e 2001 NHTS sample included children 0 to [1in the survey. The data shown here exclude them
to be comparable with other survey years.

e The 2009 NHTS was the first time data was collected on home deliveries from Internet
shopping and on-line purchases.

e 2009 NHTS sample did not include households without landlines telephones [CPO
households!J

e 2010NHTS sample was address-based and included more urban and CPO households. This
and other methods changes in the data series are outlined in Appendix B.
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Table 3 displays select characteristics for users of transportation network companies.

T e Characteristics of Users of Transportation Network Companies [(Uber(LLyft[12010

NHTS
Oy teristicn] R dDeieD'JIDe MOO  Oltiers MO
Overall Percent (1Jand older( 9.8 0.0 90.201 0.00
Percent Drivers 8010 0.30 81190 0.30
Percent Workers 81.30 0.00 [9.10 0.30
Percent Urban 9000 0.1 80.11 0.80
Percent with Household Members Younger than 21 30 0.20 B.00 0.1
Years Old

Percent with Clero Vehicles Available 12.30 0.08 100 0.20
Percent Who Did Not Travel on Travel Day 10.20J 0.12 1000 0.2

CersCn Trills 00 OCe Orido0d
All 10and older Lo 0.20 3.0 0.00
1C+19 years old 3.2 0.r8 2.8 0.1
20-30 3.9 0.10 3.3 0.08
310 1 0.10 3.8 0.00
(R (11 0.20] 3.0 0.00J
[Oand Older 3.9 0.30 3.2 0.00

Note

¢ Totals in all tables can include cases that were not included in any table subcategory( for
instance people who did not report their age are included in the total personsibut not in any
age category.

¢ 1990 NPTS data were adjusted to make them more comparable with later surveys.

¢ 2001 NHTS sample included children 0 to [1in the survey. The data shown here exclude them
to be comparable with other survey years.

e 2009 NHTS sample did not include households without landlines telephones [CPO
households’l

e 2010NHTS sample was address-based and included more urban and CPO households. This
and other methods changes in the data series are outlined in Appendix B.
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Intrid I tilin

The 2011 National Household Travel Survey INHTSJunderwent a redesign of the survey
methodology and sampling strategy. Although these improvements lowered respondent burden
(web-based self-reportsi‘and improved coverage [address-based sample selection(lthey make
direct comparisons between the results of the 201INHTS and the 2009 and earlier surveys
problematic. Any travel changes observed between the 2009 and 2010 surveys may reflect not
only actual changes in travel during the period but also artifacts of differences in survey
methodology and samplingor some of both.

That is/ any changes observed between the 2009 and 201 Jtravel data are presumably
attributable tol!

1Real changes in travel behavior(

[2[JShift from using interviewer-assisted interviewers to web-based self-reports [@about
[0 of respondents reported via web(1

3l Inclusion of households not sampled in 2009 (111 of completed households? in 201!
are cell phone only [CPO('and

[IJOther improvements(changes in the 2010 survey methods.

The first part of this document summarires the potential impact of the changes in methods and
sampling in the 2011NHTS that will be the subject of on-going research.

One specific change in the 201TINHTS is an immediate and calculable impact on the survey
estimates for trip distances. In the 201 JNHTS[researchers calculated trip distance via the
shortest-path on the network from the geocoded origin of the trip to the geocoded destination.
Previous surveys depended on the respondent to report the trip distance for each trip. The
difference in trip distance reporting in 201 1NHTS impacts the estimation of average trip length
by purpose and person miles of travel [IPMT[Ivehicle miles of travel [IVMT[lestimates for persons
and households. The distance calculation estimates are in the second part of this document.

This document has two parts
Part One presents a summary of a few of the important changes in methodology and protocols

between the 2017 NHTS and earlier surveys (more detail is found in the User’s Guide here:
https(inhts.ornl.gov(assets 201 UsersGuide.pdf(]

Part Two describes an effort researchers made to ["uantify the impact of the change in trip
distance reporting and to calculate simple adjustment factors to bring the 201 more in line with
earlier estimates and outside sources [Highway Performance Monitoring System (HPMSTVMT L

2 1n 2009 a completed household was defined as having [0 percent of the adults complete the survey. In
2010 a completed household reluired 100 percent of household members [Jand older to have a
completed survey.
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The resulting “adjusted” estimates are displayed along with the original distance estimates in the
tables in this report that include trip lengtht VMT Cor PMT trends.

Users of the data series should spend the time to understand how the changes in methodology
and sampling in the 201 NHTS might impact the estimates in their analyses. Researchers
should include the necessary cautions to readers of their reports and findings.

rt1 erlie | rt nt nilesin Siriel Met Il d

For major population estimates[ the change in methodology and sampling had little effectlas
shown in Table A-1 (a reprint of Table LJin Section 2[1 The notable exception is the difference in
the estimate of total household-based VMT from the NHTS 201 1and other sources [HPMSIT
which is discussed in Part Two.

Table A-1 Comparison of NHTS 201to Other Sources [Thousands(]

Orilde 20 UJUTS Otler SLr es Der[BgtB:El]:erIﬁg,tDer
Households?® 1181208 1181208 00
Population® 321119 321119 00
Drivers" 22312(1] 218108(] =20
Workers"” 1011988 1M O
Vehicles" 222(119 231190 [
VMT® 21011882 2[1388[183 2000

The population estimates match because researchers controlled them at the census division
level during the weighting process. The weighting followed a similar protocol to the 2009 NHTS
weighting process. This included the standard best-practice methodology that is appropriate for
any household surveyl regardless of survey design or mode. The steps in weighting the survey
data includel’

e Computing base weights as the inverse of the selection probability from each sampled
unit [in the case of 201 INHTS this was the household addressIT!

* Adjusting the base weights for eligibility and nonresponseland

3 Households - Census [luickFacts Table US Households 2011-201(]

https[Twww.census.gov/([ uickfacts fact/table USIHSD 11021 | viewtop

Y Population - Population in Occupied Housing UnitsCestimate 2011
https(factfinder.census.gov(facesnav/jsfipageslindex.xhtml

‘Drivers - 201 estimate from Highway Statistics Table DL-22
https[Twww.fhwa.dot.govIpolicyinformation(statistics (201 1dI22.cfm

"Workers - SourceStatista Civilian labor force in the United States from 1990 to 201 [in millions(
https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?src=CF

“Vehicles and VMT - Light Duty Vehicles [short WB[plus Motorcycles plus [based on the 2002 VIUS[
8[.00J of Light Duty Vehicles with wheelbases (WBLlarger than 121 inches
http[Mwww.fhwa.dot.gov policyinformation statistics (201 [ [vm1.cfm
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https://www.census.gov/quickfacts/fact/table/US/HSD410215#viewtop
https://secure-web.cisco.com/1AefGp37THlxpW7XVAO5j2HbYHq4xIoiNVlg-o6hGQZx1q3-i9wchrcuxkBuyEmeN7yM82QqpQSanlyA4opRhne-dMOWNT-WX_c7Rpl8M4lPNlPSYuEUXU0lQimUspSizaVxEI5IPJWsyMdOqbp1MLtPhhtWt9eubBZ2a2WcSSsjZZdqhdnS1Mh3sbrXQQS3fXjG4MXoQJ161pJ3jFEdpNt4kgy057BuRR4N3I--MljpPZyPTfHFepAwHSIIpb0LV63JzUr433n_RJTvXY5aSHw/https%3A%2F%2Ffactfinder.census.gov%2Ffaces%2Fnav%2Fjsf%2Fpages%2Findex.xhtml
https://www.fhwa.dot.gov/policyinformation/statistics/2015/dl22.cfm
https://secure-web.cisco.com/1Arfw0nRjtb9m1dftWA7pYvx04Im0gsqJop0Psh5W780Q8_D_uuu7emLEoxzLy4vsvUkbuUXOrE2jcgnR7vhd3ofePTLBZxCsP2303rWqNefvCwyxkzihw7sS37cG4Worynu-9Ya1PXJR2bHhvUbjAOzceFBpkrTkMDilEmlHgVJjSDHosoCHIVFccoGxuRtVPG7HorYRRTtlXVqEr538daTzzrptD744VMr9I5uABtPbkuMoOiP-BYKjPwVR4Qi1NvEJ3ceozCqUQF0trKIzNQ/https%3A%2F%2Ffactfinder.census.gov%2Ffaces%2Ftableservices%2Fjsf%2Fpages%2Fproductview.xhtml%3Fsrc%3DCF
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e Trimming and post-stratifying [or rakingl to known reliable external data sources such as
the Census. The 201JNHTS data were raked by month and day of week[along with
demographic characteristics such as agel sex! racelethnicityl and worker status. [The
User’s Guide provides more details on the weighting method(
httpsiiinhts.ornl.goviassets 201 UsersGuide.pdf(]

Researchers designed the 2011NHTS to support state-[ regional-[ or city-level estimates only
for areas that purchased additional samples [add-onsl] The 201NHTS add-ons arel]

e Arilona e New York
e California e North Carolina
e Dallas-Ft. Worth[ Texas e  South Carolina
e Des Moineslowa e Texas
e Georgia e TulsalOklahoma
e Maryland ¢ Waterloollowa
e Wisconsin

The user is also cautioned not to attempt to estimate travel differences e.g.[ between
population groupsgeographic areasor between survey yearswithout calculating the
confidence intervals to ensure statistically sound estimates.

S e Desiln [nd ['ddress(TIsed S in

The random digit dialing [RDD[ landline sample used in 2009 had coverage issues related to
the growth in CPO households. In 2009 an estimated 21 percent of households nationwide did
not have a landlineand these households were not included in the sample frame. To increase
coverage the 2011JNHTS sample used an address-based sample framewhich included about
98 percent of U.S. households. About (] percent of completed households in the 201 INHTS
are CPO [see definition of a completed household belowL(]

There are important demographic differences between people in CPO households compared to
landline households. For examplethe CPO respondents in the 201 sample were more likely
raciallethnic minorities and younger than respondents in landline households.

M(i tMCi Relrlit

The 2009 and earlier surveys mailed preliminary information to the sampled households but
depended on a telephone interviewer to recruit the households into the study. In 2011
households at the sampled address received a recruitment package that they completed and
returned by mail in order to be included in the survey.

Deliniti(n eted sellld

In 20117100 percent of household members aged [and older had to provide information
relating to their travel on the assigned travel day in order for the household to be included in the
survey. In previous [1991+2009(IsurveysTif [0 percent of adults 18 and older in the household
provided information about their travel the household was included in the survey. Thereforelin
201 some larger households have more burden to complete the survey compared to smaller
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households. It should be noted that the earliest NHTS surveys (1990 and earlier laccepted
proxy reports from one household adult for all other household members.

e sed Retrie estilInn_ire

In 2011 the majority [10L] [of respondents participated via the web-based [uestionnaire.
Previous NHTS surveys were administered by computer-assisted telephone interviewing [CATI [
only and used a trained interviewer to lead respondents through the survey. Interviewers were
therefore available to answer respondent [uestions and probe responses where needed. In the
2010 surveylLonly 30 percent of respondents completed by CATI [these respondents either
called in or were contacted via telephonel.

The mixed-mode nature of the 201 INHTS resulted in different population groups utiliCing
different methods to complete the survey. The respondents who completed with an interviewer
[CATIwere olderpoorerLand on average less educated. A greater proportion of CATI
respondents came from single-person households[ households with no workers[ rural
households[and households with no vehicle or one vehicle.

In contrast_people who reported via the web-based retrieval were younger_had higher income(
and were more educated. Web-based respondents were more likely from larger households[
more likely urbanCwith one or more workersand had higher vehicle ownership. People aged [
and older reporting via the web were almost twice as likely to be a worker and more likely to
work at home compared to the same aged respondents who completed by CATI.

The percentage of people reporting no travel also varied between the respondents completing
via CATI or web. The data show that many more children under 1711who all have their travel
reported by proxy from a household adultl have no travel reports in the web-based format. At
the other end of the age spectrum—people [11and older—many fewer older respondents
reported no travel on the web-based format. The differences in the proportion of people
reporting no travel impacts the average trip rates.

nlesintlile estil nn(ire

The differences between the 201 redesigned survey instrument and the 2009 instrument are in
Table A-2. One difference was the use of a place-based reporting compared to trip-based. For
examplel'in 2009 respondents were given the definition of a trip: “A trip is whenever you travel
from one address to another.” In 20101 respondents were given the definition of a place: “A
place is any location you go to no matter how long you are there.”
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Table A-2 Differences between 2009 and 2010 Travel DiaryTravel Log
211 DiCr0
Where did you go(’
What was the Location(]
What time did you start and end each trip[]

How did you travel[l

How far was it[] (blocks or miles[

20 Tr e

Where did you go next[]

What time did you arrive at this placel

How did you get to this placel]

How many people went with you to this placel]

What time did you leave this placel]
What did you do at this place(]

Researchers changed the definition of a “trip” to allow reports of travel that began and ended at
home (loop trips(. This particularly influences walk and bike trends. In the 2011 NHTS trips that
began or ended at home were coded as a single trip. In 2009 and earlier surveys trips that
began and ended at home were split into an outbound and inbound segment based on the
farthest point. About 2 percent of trips were home-to-home loops. Most of these were walk and
bicycle trips.

Researchers asked additional walk and bike Cuestions in the 201 INHTS.

200917
Number of walk and bike trips.
2010717
Number of walk and bike trips.
Number of walk[bike trips for exercise.
What keeps you from walkingbiking more often170 AND NOT PROXYT]

The 2017 'NHTS also had additional trip prompts.

20090
Interviewer prompted respondent at the end of trip roster(’
So farll have recorded (N[ trip(s[] Before we continueldid [youlSUBJECT[ take any
other walks[ bike rides[or drives on [TRIPDATEI[T Please include any other trips
where [youlSUBJECT [lused public transit or started and ended in the same place.
2010717
The survey displayed a pop-up prompt after the places roster for respondents(]
- Did you include all places MYOUl'went on the assigned travel daylincluding short
stops such as the dry cleaners or ATM(]
- Participants provided two options (I Need to Add a Place / I'm done).
- Must select an option to advance.

These changes in the Tuestionnaire wordingand the change in trip definitionCmay have
impacted travel estimatesespecially for walk and bike trips.
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rt 2 tiln Dilleren(es in Tril | Dist_ n(e Relllrts

The 201LNHTS collected trip distance based on the calculated shortest route between a valid
geocoded origin and a valid address destination using an interface similar to Google maps. This
marks a major change to the data series—previous surveys depended on the respondent to
report the distance for each trip. The change in the calculation of trip distance impacts estimates
of total PMT and VMT Las well as average person- and vehicle-trip lengths lincluding commute
trip lengthl] Analysts should use extreme caution in developing trends with these variables.

rilse [t e Tril! Dist_nle [Issess[ | ent

To assess how these two measures of trip distance varyl the 2009 NHTS origin-destination data
from the following add-on areas were geocoded and used to compute shortest distance paths
using the same Google API used to compute trip distance in the 201 JNHTSL

California
Georgia

New York State
North Carolina
South Carolina
Texas
Wisconsin

More than half a million [T111009( trips were assessed overalllincluding 321 vehicle [driver(]
trips (1111 Only vehicle trips were included in the analysis because the 201 estimate of VMT
was lower than the HPMS estimatel'and lower nominally compared to the 2001 and 2009
estimates. Researchers examined vehicle trips to understand how much the self-reported
estimate differed from the calculated estimate by purpose. Interestingly( self-reported distances
for work trips were closer to calculated [shortest-pathdistances than self-reported distances for
non-work purposes. Thereforel researchers analyed work and non-work vehicle trips
separately.

The distribution of the difference between self-reported and calculated vehicle trip distances
showed some extreme values—self-reported distances that were more than twice as long or
twice as short compared to the calculated distance. Extreme values can have a big impact on
the mean estimates. Researchers examined these outliers further by the trip characteristics.
The reported trip distance for these outliers skewed toward very short tripsi over half were trips
with reported distances of less than one mile.

The vehicle trips that had a difference between self-reported and calculated distance of (14 100
percent as outliers were removed. With these outliers removed(the calculated distance in the
2009 dataset was shorter for both work and non-work trips [the raw data showed the opposite
effectll

Nextresearchers applied the mean difference in vehicle trip length estimates between self-
reported and calculated trip distance in 2009 to the 2011 data (the percentage difference
applied to work and non-work trips separately(] The adjustment raised the 20101 overall VMT
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estimate by 10.3 percent. This brings the 20111 VMT adjusted estimate above the estimate for
2009—showing growth in VMT between the two survey years.

They then compared the mean vehicle trip length—adjusted and original—to the estimates from
previous surveys. The increases in average trip length were significant for most purposes [trips
for shopping were nominally but not significantly longer() The overall difference was [ percent
for commute trips and 11 percent for trips of other purposes.

The Summary of Travel Trends includes both the original and adjusted estimatelalong with the
margin of error[to let data users decide on the appropriate estimate for their particular use.

rll ind [nd nte( t

Though the “lower” estimate in 201 Ifor VMT is within the margin of error of the 2009 estimate
and statistically the estimates for 2009 and 201 VMT are not different [see Figure A-1the
total estimate of 2(10.1882 million miles in 201 was nominally [l percent lower than the
estimate in 2009.

Importantlyother sources of VMT estimates show that total VMT had grown in the period
between 2009 and 2011 HPMS estimates in 20101 (the most recent year available were
309133 million miles of vehicle travel. The 2010 estimate for passenger travel was only (8
percent of that total .compared to (1] in 2009 and 81 in 2001L]

The adjusted values for trip distance raises the nominal estimate of VMT above the nominal
estimate for 2009 and within the margin of error of the 2001 estimate. Figure A-1 displays these
estimates and the confidence limits at the 91 percent level.
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Figure A-1 Estimates of VMT for 20012009 and 201 NHTS [original and adjusted’

3,000,000
2,500,000 — —
2 O <@
[N v [
2,000,000 = L]
1,500,000
1,000,000
500,000
2001 VMT 2009 VMT 2017 VMT Orig. 2017 VMT Adj. Distance
Distance
— High 2,491,535 2,301,276 2,197,419 2,419,900
- Low 2,058,003 2,188,947 2,014,344 2,223,740
# Estimate 2,274,769 2,245,111 2,105,882 2,321,820

Met I 'd [ nd r

As shown in Figure A-2[ the variation between reported and calculated distance was different for
work and non-work trip purposes. Driver’s reports for commute trip lengths were close to the
shortest path calculated distance—a plurality of work trips had reported distance within 15 1017
of the calculated trip distance. On the other hand(self-reported distance for non-work trips were
not as close to the calculated distance. However( social and recreational errands and shopping!’]
and other purposes all had similar distributions. Therefore going forward the purposes were
categoriled as “work” and “non-work”.
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Figure A-2 Difference in Trip Length by Purpose
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Figure A-3 displays the mean unweighted trip distances from the 2009 self-reported and
calculated distance estimates. The calculated distance is about 10 percent higher for work trips
and about 20 percent higher for non-work [using [CALC_DIST-TRPMILESITTRPMILEST8.
Remember(these are the distance estimates from the Google API run as the shortest path at
the time the respondent entered a valid [geocoded( origin and destination for the trip.

8 The NHTS uses negative values to code legitimate skip and unreported [21[+-8[+9(I'and these must be
removed to calculate correct means.
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Figure A-3 Mean Distance for Work and Non-Work Trips by Two Methods[Uncapped
13.7

12.4
9.6
] I

Work Non-Work

B Unweighted Reported Miles B Unweighted Calculated Miles

The “average” or means in data such as these are very sensitive to the number of extreme
values [outliers(. The difference between reported and calculated miles skews to the right
[shown in Figure A-[T}—meaning that in most cases reported miles were higher than calculated
miles. Few of the values were on the extreme edges of the distribution [reported distances
were more or less than 10007 of the calculated distancel]
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Figure A-LDistribution of the Percent Difference in Trip Length between Reported Miles and
Calculated Miles
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After several univariate analyses( researchers identified the trips with a difference between
reported and calculated miles of more than 100 percent as potential outliers. Table A-3 shows
the original and final number of records and the logic used for each step.

Table A-3 Number of Records Used In Analysis

O teCrd n ooGino

Geocoded Records (91009

With Reported Miles [B212(8 TRPMILES[0

Driver Trips 319(300J TRPMILES0 and DRVR_FLG[I01(]

Within Range 318919 PCT_DIFF_MILES (= 1000 of Reported Miles
Removed as Outliers 301380J

Ouitliers as a Percent of Driver Trips | 8.

The outliers skewed to the negative rangelas shown in Figure A-[1 The bottom graphic in
Figure A-[1shows the distribution of trip records considered outliers. The blue bar across the
bottom represents a frequency of “one” Lwith occasional spikes ranging from two to six reported
trips with the same extreme difference between self-reported and calculated trip distance.

Figure A-[1Distribution of Distance Outliers/ 2009 NHTS
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Figure A-[1shows the number of trip records in each bin. Note again that the outliers skew to the
negative sidel trips with self-reported distances that were less than half the calculated distance
were 83 percent of all outliers (21321 of 30(38[L] Altogether the 3038 total records with self-
reported distances of more or less than 100 percent of the calculated distance represented 8.0
percent of driver trips in the analysis dataset.

Figure A-[1Distribution and Freluency of Trips by Percent Difference between Reported and
Calculated Miles

Within 100% or
75-99% 50-75% 25-50% 10-25% 10%  10-25% 25-50% 50-75% 75-99% '

Low Low Low Low Either = High High High High .
Way High

Number of Trip Records 25,327 6,464 11,386 24,233 31,703 | 99,145 55,152 54,759 | 26,350 9,727 5,059

100% or
More
Low

Researchers examined the outliers further to identify the types of trips that had large differences
between reported and calculated distances.

Table A-[1shows some characteristics between the trips considered outliers [greater than (-
10007 difference between reported and calculated trip distance"and all others. Households that
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were rural and people who did not start their day at home were more likely to have trips that
were considered outliers.

Table A-L1 Characteristics of Trips with Extreme Differences between Reported and Calculated
Miles

O0Cr( teristiCs [ TriC’s [it[] O tre(] e DiTeren’e [etlleen Rerted 'nd (11T [Tted DistinCel]
2(1T1Sele ted [Trels [(DriCer Trills [In(l1]

Outliers Non-Outliers
Reported by Proxy 12.000 13.00
Household is Rural 39.01J 28.11]
Purpose is Non-Work 88.80J 81.01J
Trip was a Weekend Trip 22.00 2000
Person did Not Start the Travel Day at Home 8.1 2.80]

Of the outliers( fully half were under one mile in length [recall that only driver trips are included
in this analysis[. Overall almost nine out of ten [88.3(1 'were for non-work purposes. Figure A-[]
shows the distribution of the outliers by trip length and purpose.

Figure A-[1Characteristics of Outliers
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B Work ® Non-Work

nllIsis [I[Tri(! Distinle

Figure A-8 shows the difference in the mean estimate of trip distance for the analysis areas in
the 2009 NHTS for all reported vehicle trips [3[9300 records[Tand for the same set of records
with outliers removed 318919 records()
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With the outliers removed! the relationship changed. With extreme values removed! the average
trip distance using the shortest-path calculation is less than the average using reported miles.
Table A-UJand Figure A-8 show the capped and uncapped values. Note that this calculation
uses “calculated miles” as the base because it is common to both datasets.

Table A-1Percent Difference Between Calculated and Reported Miles

OteCrd O Oltero o HEN B COn D Ol om
Uncapped Reported Miles 12.01 8.08 8.8
Calculated Miles 13.01 9.01 10.30

Capped at 1000 Diff Reported Miles 12.80 8.1 9.
Calculated Miles 11.90 O0oo 8.LJ

Difference 0.88 0.89 0.89
Percent Diff (Diff.[calculated miles[] 3000 11.010 10.010

Figure A-8 Mean Distance for Work and Non-Work Trips! Raw Data and Outliers Removed

B Work ™ Non-Work mAll

16.00
14.00 1241 12.84
) 11.96
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10.00 9.45
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= 8.0 :
a2
=
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Researchers tested the effect of adjusting the disaggregate trip miles [at the trip level[ by these
factors on the estimates of VMT for 201 That is_the calculated trip miles in the 201 NHTS trip
file [vehicle trips/ was adjusted at the trip level by a factor of 1.0( 3 Ifor work trips and 1.111 for
non-work trips (based on the calculations in Table A-3[. This adjustment to each vehicle trip
distance was then weighted by the individual trip record weight IMILE_ ADJIWTTRDFIN[to
obtain weighted total estimate of household-based VMT. In addition_they added a new mode of
travel in 201 ONHTS [rental carsLincluding Car2Go and LipCarl=—to the estimate.

The adjusted estimate of trip distance for vehicle trips added 10.3 percent to the total estimate
for household-based VMT in 201( . Figure A-9 shows the 2001120091 201( ! originall‘and 201(
adjusted VMT estimates.

Figure A-9 Trends in VMT Estimates 2009201 and 2011 Adjusted

2,274,769 2,245,111 2,105,881

2001 2009 2017 Orig. 2017 Adj.

Trends in Trill Clen(t[] [Istil ] [ tes riise

Researchers compared the adjusted vehicle trip length estimates to the original estimates in the
20100NHTS and previous surveys for major trip purposes (see Figure A-10[. For each major
purpose category[ the adjusted data are noticeably higher than the original estimates. [The data
for this table is also shown in Table [1of the 20171 Summary of Travel Trends(.
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Figure A-10 Trends in Mean Vehicle Trip Length by Purpose
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Researchers tested the mean trip lengths from the original distance measure and adjusted
distance measure for significance. As shown in Figure A-11(the adjusted trip length estimates
are significantly higher than previous estimates for commute tripssociallrecreational tripsiand
overall. Shopping tripsCwhile nominally longer [T12 miles original to 8.0 miles adjusted(Tare not
statistically different between 2009 and 2017
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Figure A-11
Mean Vehicle Trip Length by Purpose with Confidence Intervals 2001120091 201( 1 Original and

2010 Adjusted
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The 2011NHTS obtained estimates of trip distance using a Google API shortest-path route
distance between a geocoded origin and a geocoded destination. This is a major difference
compared to previous surveys which depended on the driver’s estimate of trip distance for each
reported trip. The impact of this change resulted in a low estimate of VMT in 2011 compared to

previous estimates and other sources [HPMSI]

To assess the impact on the estimate of vehicle trip distance obtained by these two different
methods[ researchers calculated trip distances for a sub-set of 2009 [add-on[idata from the
geocoded origins and destinations using the same Google API method as that used in 20171
The analysis showed that the different methods of obtaining trip distance between 201 1NHTS
and the earlier surveys resulted in a nominal decrease the estimates of vehicle trip lengths and

VMT for the 201 CINHTS.

The estimate of vehicle trip lengths from the two methods [(self-reported and calculatedvaried
by trip purpose. Commuters who reported the trip distance to work [in the 2009 NHTS were
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closer to the calculated shortest-path distance obtained by Google API [within (1] [l However[]
for other trip purposesl the self-reported distances were over 11 percent different compared to
calculated shortest-path distances. Researchers developed an adjustment factor based on the
percentage difference between calculated and self-reported vehicle trip distance for work and
non-work purposes. They then adjusted the 201 NHTS vehicle trip lengths by this factor for
work and non-work trips.

The adjusted estimates resulted in higher VMT estimates overallCand longer vehicle trip lengths
for most purposes [shopping trips were nominally but not significantly longer after the
adjustmentll The 201JNHTS Summary of Travel Trends report provides both the original and
adjusted vehicle trip distance for the user.

The adjusted mileage estimates for vehicle trips will also affect other estimatesi such as PMT[]
and comparisons of trip length by mode. ThereforeLincluding both the adjusted and original
estimates in the Summary of Travel Trends documentation will offer the most flexibility to the
NHTS user community.

istlr dstin TS D t

As a referencelwhen the methods changed between the 1990 NPTS [which used a recall of
“yesterday’and the 1991 NPTS [which used a two-stage survey with a travel diary[the earlier
survey was given an “adjustment” [in that case applied to the weights[to bring the trip reporting
in line with the 1991 1NPTS.

The adjusted data were provided on the dataset and in the 1991 documentation along with the
original estimate until 2001 when the Summary of Travel Trends dropped the original estimate
for 1990 and only included the adjusted estimates. The documentation of the adjustment is
found in the 1995 Summary of Travel Trends, Appendix 2 “Adjustment of the 1990 NPTS Data”:
http(Mnhts.ornl.govi199( Docltrends report.pdf
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interview interview interview telephone CATI recruit- recruit-mail CATI recruit- luS Web-
Interview Method | with some with some with some interviewing | mail out diary- out diarv- mail out diary- bF;sed self-
telephone telephone telephone [CATID CATI CATIy CATI report or CATI
follow-up follow-up follow-up recruit and collection collection collection pretrieval
recall of
travel day
1000 1000
Advance Advance letter
Pre- Pre- Pre- Pre- Pre- A(;\;Zmé; Ieet:er letter with A\(/jv\iltinég Iaer;c:cjer with [2 plus [T
. Interview Interview Interview Interview PS [Nand 2 per person
Contactlincentive L person with [2 per person
etter Letter Letter Letter diar per person with diar plus (20 post-
y with diary y completion
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100 100

1000 1000 20M
None! | None! | None! | None! | Diary as a Diary as a Diary as a
Diary "Memory | Respondent | Respondent | Respondent | Respondent y y y Diary as a
» memory memory memory .
Jogger recalled recalled recalled recalled oqaer saqer oager memory jogger
“yesterday” | “yesterday” | “yesterday” | “yesterday” Jogg Jogg Jogg

100 100

1000

Full day trip Full day trip Full day trip Full day trip
Trip Rostering to rostering rostering rostering rostering
Reduce ltem None None None None before before before before
Nonresponse collecting trip collecting collecting trip | collecting trip
detail trip detail detail detail
Household Household Household Household Household Household
All Household
Eligible Persons members members members members members household members members aged
9 aged (Jand | aged [Jand | aged (land | aged [Jand aged [1and aged [Jand 9
members [Jand older
older older older older older older

At least one | At least one

At least one | At least one Al least
At least half half the At least half 1000 of all
Usable adult adult adult adult
the adult adult the adult household
Household member of member of member of member of
o members of members members of | members aged
Definition the the the the
the household of the the household [Jand older
household household household household household
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100

100

1000

1000

201

Proxy Rules

Travel Day Trip
Definition

An Adult
household
member
reported all
trips
lexcluding
bike and
walk trips]
made by
household
members
between
the ages of
[Jto 13
years

Travel
within a
defined
area [such
as a strip
mall or
shopping
mallCnot
counted

An Adult
household
member
reported all
trips
[excluding
bike and
walk trips(]
made by
household
members
between the
ages of [1to
13 years

Travel within
a defined
area [such
as a strip
mall or
shopping
mallCnot
counted

An Adult
household
member
reported all
trips
[excluding
bike and
walk trips(]
made by
household
members
between the
ages of [1to
13 years

Travel within
a defined
area [such
as a strip
mall or
shopping
mallCnot
counted

An Adult
household
member
reported all
trips made
by
household
members
between the
ages of [1to
13 years.
Adult proxy
allowed

Travel within
a defined
area [such
as a strip
mall or
shopping
mallnot
counted

Proxy reports
reluired for 13
and under.
Parental
approval for
10+ to 10+ year
olds. Adult
proxy from
diary allowed

10000

Any stop from
one address to
anotherl]
including trips
to change
transportation
mode

Proxy
reports
reluired for
13 and
under.
Parental
approval
for 1+ to
10+ year
olds. Adult
proxy from
diary after
3 days

Any trip
from one
address to
another(]
mode
changes
not
included
[access
and egress
asked
separatelyl]

Proxy reports
reluired for

13 and under.

Parental
approval for
1+ to 10+
year olds.
Adult proxy
from diary
after three
days

Any trip from
one address
to another]
mode
changes not
included
[access and
egress asked
separatelyl]

Whether travel
day report was
via a proxy
was self-
reported in the
web-based
retrieval. Proxy
flag is carried
on the person
record

Any trip from
one address to
another(]
including trips
to change
transportation
mode
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1000

Reporting
Prompts

None

None

100

Prompts to
include
walking and
bike trips_to
lunch(l
stopping at a
gas station(’
etc.

1000

Prompts for
forgotten
trips

1000

Prompts for
forgotten trips

201

Prompts to
include
walkbike
trips and
trips that
started and
ended in the
same place

Prompts to
include
walk(bike and
trips that
started and
ended in the
same place.
Added
prompts to
include transit

Collected Collected

Collected Collected Collected Collected walk and walk and bike | Collected walk
walk and walk and walk and walk and Collected walk bike by all by all and bike by all
Walk and Bike | bike trips by | bike trips by | bike trips by bike trips b and bike trips | respondents. | respondents. respondents(]
Coding respondents | respondents | respondents all y by all Split home- | Split home-to- | allowed home-
aged 10J aged 107 aged 100and respondents respondents | to-home trips | home tripsto | to-home trips

and older and older older to geocode geocode trip (lbop trips(]

trip location location

Prompts to
include
incidental
tripsistops
plus walkbike
rides and trips
that started
and ended in
the same
place
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Trip
Verification
(verifying joint
trips reported
by other
household
members[]

Geocoding

None

1000

None

100

None

100

None

100

Manual
checks
across
household
member’s
travel

100

None

1000

Interviewer
instructed to
check across

household

member’s
travel

1000

None or
limited
manual
coding

1000

CATI program
checked
across
household
members

1000

Limited
manual
geocoding

201

CATI
program
checked

across
household
members

201

Extensive
post-survey
GIS-based
geocoding

CATI program
checked
across
household
members

200110

Online real
time
geocoding
during
interview(
followed by
post
processing
GIS coding

CATIl and
web-based
systems
checked
across
household
members.
Also checked
as part of the
[JC and
corrected with
household
recontact as
necessary

210

Real-time
geocoding of
each trip
destination
from a map
interface.
Shortest
network-path
distance
calculated by
Google
between every
geocoded
origin and
destination
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Weighting

Raking to
control
totals

100

Raking to
control
totals

100

Nonresponse
and
noncoverage
adjustments
included in
weight
development

1000

Nonresponse
and
noncoverage
adjustments
included in
weight
development

1000 201
Nonresponse
adjustment(]
Nonresponse
several .
adjustment(
stages of
weighting [l several
Raking to ghting stages of
and 2
control totals(] L weighting[l
s trimming. S
within and trimming.
Changes to
household Changes to
the cells
nonresponse the cells used
: used for :
adjustment . for raking
raking based
based on cell
on
phone only
nonresponse
sample
follow-up
survey

Nonresponse
adjustment(]
several stages
of weighting[’
and trimming.
Address-
based sample
weighted to
geography.
Raking
variables
consistent with
2009

Travel Day
Trip Purpose

There were
10 trip
purposes
plus
“Other’J

respondent
selected the
“Main"
purpose of
trip to code
return home

segment

There were
21 trip
purposes!]
respondent
selected the
“Main"
purpose of
trip to code
return home
segment

There were
10 trip
purposes
plus “Other”,
respondent
selected the
“Main"
purpose of
trip to code
return home
segment

There were
10 trip
purposes
plus “Other”,
respondent
selected the
“Main"
purpose of
trip to code
return home
segment

There were 10]
trip purposes
plus “Other’[]
FHWA coded

“Main"
purpose for
return home

and included a
separate tour

file

There were
300trip
purposes!]
FHWA coded
“Main"
purpose for
return home
and included
a separate
tour file

There were
300trip
purposes!]
FHWA coded
“Main"
purpose for
return home
and included
a separate
tour file

There were 19
purpose
codes. FHWA
coded “Main"
purpose for
return home
trips
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UellnCes in UUTS SirlellMet L d UL [nd CCntent (I ntinCed(

1000 1000 1000 1000 1000 201
Coded Coded
Included all | Included all | Included all rvbndialt fuel | Hybridialt fuel
Only motor motor motor Coded SUV. or? venicle or? vehicle
included vehicles in vehicles in vehicles in Coded SUVs soe earatel DS ngaesdsﬁi&ht ngaesdsi?.ht
. .| automobiles | household | household] | household(] | separatelylbut P y 19 19
Vehicle Detail ; . : ! but not Electric Electric
as pickups pickups pickups not Hybrid or ; . .
; Hybrid or Vehiclesbut Vehiclesbut
household vans(] vans[] vans[] electric electric did not count did not count
vehicles motorcycles(]| motorcyclesl]| motorcycles(]
ote oto oto them as them as
) ' ’ household household
vehicles. vehicles.
1000 1000 1000 1000 1000 201 2010 210
Two
Two readings readings One reading One reading
collected by collected
Odometer . . collected at collected at
. None None None None contacting multi-modal . :
Readings time of time of
respondent by (Internet(] . . : .
phone or mail mail 800 interview interview
number(]
1000 1000 1000 1000 1000 211 20110 2110
Included 2- Included 2- Included 2- Included 2- Somaesicejg-ons
week travel | week travel | week travel week travel Included 28- “uestions
Long-Distance None period for period for period for eriod for day travel None related 1o long-
Component trips of (17 trips of (17 trips of (17 b€ period (fong . 9
; ) ; trips of (17 . distance for
miles or miles or miles or i distancel’ hei i
more more more miles or more their specific
areas
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100

UellnCes in UUTS SirlellMet L d UL [nd CCntent (I ntinCed(

100

1000

1000

1000

201

Other Notes

Add-Ons

None

NPTS and
National
Travel
Survey (long
distance(]
combined

None

None

Maijor shift in
methods from
recall of travel
day to two-
stage survey
with pre-
mailed diary

NPTS and
American
Travel
Survey
(lbong-
distance(]
combined

Maijor shifts in
methods from
RDDICATI to
address-based
sample and
web-based
retrieval. See
Appendix A
and Userls
Guide for more
detail

New York New York Baltimore
MPO State MPO California AriCona
Des Moines(]
Connecticut | Massachusetts IA MPO Florida California
Oklahoma and
Indianapolis Tulsall Des Moines
MPO Oklahoma Hawaii Georgia Area MPO
Puget Sound Kentucky Indiana Georgia
Indian Nations
Lancaster(] Council of
PA MPO lowa Governments
New York New York lowa Northland
State State Regional COG
Oahu HI North
MPO Carolina Maryland
South New York
Texas Carolina State
Wisconsin South Dakota | North Carolina
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UelJUUnles in LTS StrleIMetLdUIMOC [nd CCntent (IOntinCed

1000 100 1000 2001

100

Tennessee

South Carolina

Texas

Wisconsin

Vermont

Texas

Virginia

North Central
Texas COG

Wisconsin

Chittenden
County MPO

Linn County
RPC

Maricopa
Association of
Governments

Pima County
MPO

Piedmont
Regional
Transportation

Omaha-
Council Bluffs
Metro Area
Planning
Agency
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Trile nielts

Lers(n Tril A movement in the public space between two identifiable points. In 2011
NHTS trips that begin and end at home are included as one trip record
and flagged as “loop” trips. These primarily include walks[ jogs and bike
rides that in the past were divided into an outbound portion [geocoded to
the farthest point[Jand an inbound portion. In 201 the entire “loop” trip is
included as one unit. Each record in the trip file represents one trip.

For example[two household members traveling together in one car are
counted as two person-trips. Three household members walking to the
store together are counted as three person-trips. In 201 1NHTS[a jogger
who leaves home and jogs around the neighborhood and back home is
counted as one doopLtrip.

UersCn Miles [ The number of miles traveled by each person on a trip.

Tri e ITIMTL
For examplelif two people traveling together take a [ -mile subway trip to
the airport[that trip results in 12 person-miles of travel. A [+mile van trip
with a driver and four passengers counts as 1(1person-miles of travel [T
people times OmilesL]

Cellille TriC A trip by a single privately-operated vehicle lPOV regardless of the

number of persons in the vehicle.

For example[ two people traveling together in a car would be counted as
one vehicle trip. Four people going to a restaurant in a van is considered
one vehicle trip.

Note[To be considered a vehicle trip in NHTS[the trip must have been
made in a POV nhamely a household-based carl van( sport utility vehicle
[SUVIT pickup truckother truckl recreational vehicle[ motorcycle or other
POV. The vehicle does not need to belong to the household—in 201 a
category for rental cars was added to the mode listrand are included in
estimates of private vehicle travel lincluding services like Car2Go and
CipCarll

Trips made in other highway vehicles  such as buses! streetcars' taxis
lincluding UberllLyftiTand school buses are collected in the NHTS but
these are shown as person trips by those modes. The design of the
NHTS is such that it does not serve as a source for vehicle trips in modes
using other highway vehicles! because there is no way to trace the
movement of these vehicles throughout the day. Those interested in
vehicle trips by buses! taxis[etc. need to use a data source that relies on
reports from the fleet operators of those vehicles. The National Transit
Database of the Federal Transit Administration is one such source.
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Uellille Miles [[J
Tr e TMTO

lellille
RINENEN, NN

One vehicle mile of travel is the movement of one privately operated
[POV I vehicle for one milel regardless of the number of people in the
vehicle.

For examplewhen one person drives her car 12 miles to workthat
eluals 12 vehicle miles of travel. If two people travel 3 miles by pickupl
that el 'uals 3 vehicle miles of travel.

The same definition of household vehicles is used. For NHTS datal!
vehicle miles are restricted to the same POVs as vehicle trips_that is a
household-based carlvan_SUV[pickup truck other truck[recreational
vehicle or other POV L including rental car.

For NHTS datalvehicle occupancy is generally computed as person
miles of travel per vehicle mile (referred to as the travel method( Note
that the other commonly used definition of vehicle occupancy is persons
per vehicle trip (referred to as the trip methodL

Because longer trips often have higher occupancies(the distance-based
method generally yields a higher rate than the trip-based method. The
calculation of the distance-based method reluires that trip distance be
included in the record. In 2011 every geocoded origin and destination
pair had a calculated shortest-path distance appended to the trip record.
Some trips may be missing trip distancel thereforel vehicle occupancy
using distance is calculated on a slightly smaller number of trips than the
trip method.
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ssir Ter]s

This glossary provides the most common terms used in this report and the NHTS surveyliand
definitions of those terms. These definitions are provided to assist the user in the interpretation
of the NHTS data and tables in this report.

Odrt For NHTS( this is defined as a person 18 years or older.
Uens(s Reliln The U.S. Census Bureau divides the states into four regions and nine
[nd DiLisiCn divisions. Note that the divisions are wholly contained within a region [.e.[]

region lines do not split division lines(. The regions and their component
divisions arel

Olrtl el st Rellilin[]
¢ New England Division[ ] Connecticutl Maine Massachusetts| New
Hampshire[Rhode IslandVermont
* Middle Atlantic DivisionJNew Jersey[ [New York[Pennsylvania

MidJest RellilIn[]
e East North Central Division(!lllinois! Indianal Michigan[ Ohiol
Wisconsin
 West North Central Division[! lowal Kansas Minnesotal Missouril
Nebraska North Dakotal 'South Dakota

St Rellin[]
¢ South Atlantic Division[ Delawarel Floridal'Georgial Maryland
North Carolinal South Carolinal Virginial West Virginia
o East South Central Division/Alabamal Kentucky Mississippil’
Tennessee
¢ West South Central Division] Arkansas Louisiana Oklahomar’
Texas

estReliln[]
e Mountain Division[] Arifonal Coloradol ldaho Montana Nevadal
New Mexico Utah Wyoming
» Pacific Division[] Alaskal Californial Hawaiil Oregon[ Washington

Destin( ti(n For travel day trips[the destination is the end-point of the reported trip.

Driler A driver is a person who operates a motoriled vehicle. NHTS does not
specifically ask about license status.

OO Dired A person is considered a workeriemployed if they worked for pay[either
M CrCerC full time or part timeduring the week before the interview.
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Odl I tiln Celel!

Hllselld

Olrselld
In(l e

O0Cse0d
Mell [ers

Orselid

Tellille

Melns [
TrinsOrttiln

The number of years of regular schooling completed in graded public(’
privatelor parochial schools or in colleges universities! or professional
schoolsCwhether day school or night school. Regular schooling advances
a person toward an elementary or high school diplomalor a collegel]
university[ or professional school degree.

A group of persons whose usual place of residence is a specific housing
unitLthese persons may or may not be related to each other. The total of
all U.S. households represents the total civilian non-institutionaliLed
population.

Household income is the money earned by all family members in a
householdlincluding those temporarily absent. Annual income is the
income earned 12 months preceding the interview.

Household members include all peoplewhether present or temporarily
absent whose usual place of residence is in the sample unit. Household
members also include people staying in the sample unit who have no
other usual place of residence elsewhere and does not include anyone
who usually lives somewhere else or is just visitingCsuch as a college
student away at school.

A household vehicle is a motoriled vehicle that is ownedleasedl rented
or company-owned and available to be used regularly by household
members. Household vehicles include vehicles used solely for business
purposes or business-owned vehicles[so long as they are driven home
and can be used for the home to work trip[Te.g. taxicabs[police cars(]
etc.[ Household vehicles include all vehicles that were owned or
available for use by members of the household during the travel day!(
even though a vehicle may have been sold before the interview. Vehicles
excluded from household vehicles are those that were not working and
were not expected to be workinglfand vehicles that were purchased or
received after the designated travel day.

A mode of travel used for going from one place [origin[to another
‘destination’] A means of transportation includes private and public
modes![ as well as walking.

The following transportation modes grouped by major modeliare included
in the NHTS data.

Crillte [elille
* Carl[A privately owned and/or operated licensed motoriled vehicle
including cars and station wagons. Leased and rented cars are
included if they are privately operated and not used for picking up
passengers in return for fare.
¢ Van[A privately owned andior operated van or minivan designed
to carry [Jto 13 passengers(or to haul cargo.
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Sport utility vehicle['A privately owned andor operated vehicle
that is a hybrid of design elements from a van(a pickup truck and
a station wagon. Examples include a Chevrolet Blaler! Ford
Broncol Ueep Cherokee br Nissan Pathfinder.

Pickup truck JA pickup truck is a motoriLed vehicleprivately
owned andlor operated! with an enclosed cab that usually
accommodates two to three passengersiand an open cargo area
in the rear. Later model pickups often have a back seat that allows
for total seating of four to six passengers. Pickup trucks usually
have the same sile of wheel-base as a full-siLe station wagon.
This category also includes pickups with campers.
Motorcyclemoped( This category includes largel medium[and
small motorcycles and mopeds. Electric Bicycles are not included.
Golf cart[Segway(This category consists of self-powered small
vehicles! generally light electric vehicles! and any two-wheeled
motoriLed personal vehicle consisting of a platform for the feet
mounted above an axle and an upright post surmounted by
handles.

RV [motor home[ ATV snowmobileTAn RV or motor home
includes a self-powered recreational vehicle that is operated as a
unit without being towed by another vehicle [e.g..a Winnebago
motor homel. This category includes all terrain vehicles and
snowmobiles.

OO Trins ot tiln

Public or commuter bus(This category includes buses that are
part of transit systemslor a private service buses operating on a
fixed schedule to serve commuters.

Subway/elevatedilight raillstreetcar/Any transit service operated
on a fixed rail or guide way systemvehicles that run on a fixed rail
system powered by electricity obtained from an overhead power
distribution system(and any other

Amtrakicommuter rail _This category includes all commuter trains
and passenger trains.

City-to-city bus [GreyhoundiMegabus[TThis category includes all
passenger buses operating between population centers.
Paratransit(dial-a-ride[This category includes publicly operated
on-call transit services for "ualified individuals.

OCnIMtCriled

Walk[ TThis category includes walking and jogging.
Bicyclel This category includes bicycles of all speeds and si‘es!|
including electric bikes.
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Metr( [ Ilit(n
St tisti(l 1 re(]
MS[[]

MCrllin COC0rrCr
MO0

M(tirifed (el Te

[tler M des(]

¢ Airplane includes commercial airplanes and smaller planes that
are available for use by the public in exchange for a fare. Private
and corporate planes and helicopters are also included.

* Boatferrywater taxi_This includes travel by ships_cruise shipsl!
passenger lines and ferries( sailboats! motorboats and yachts
including water taxi.

e Taxillimo lincluding Uber(lLyft[This category includes the use of a
mobility service by a passenger for farelincluding traditional and
ride-hailing services. The taxi category does not include rental
cars if they are privately operated.

¢ Privatelcharteritourishuttle bus( This includes privately operated
large or shuttle buses that are operated for a fare.

Geographic areas of more than 0000 persons managed by the Office of
Management and Budget to categoril e official population estimates.
Counties and county el uivalents are combined based on social and
economic integration with its designated urban center. 201 INHTS
derived MSA variables using the 2010-201] (~ryear American Community
Survey B01003_001E variable.

The 90 percent confidence interval of the estimatelcalculated in this
report by multiplying a factor of 1.98(to the standard error of the
estimate. Add and subtract the MOE to the estimate to determine the
range of values that the statistic would fall into 9111 of the time.

MotoriTed vehicles are all vehicles that are licensed for highway driving.

[([tifnlide [lers(In(1]

TrinsOrttiln
Sirle 1 MOTSH

RINENEN, NN

rillin

[I[ssenller

[lersn Miles [
Tr e TMTO

The name of the national survey program responsible for data collected in
191991 11M983M990and 19911

Occupancy is the number of personslincluding driver and passengerisiin
a vehicle. NHTS occupancy rates are generally calculated as person
miles divided by vehicle miles. See Vehicle Occupancy in Travel
Concepts.

The starting point of a trip.

For a specific trip[la passenger is any occupant of a motoriled vehiclel]
other than the driver.

PMT is a primary measure of person travel. When one person travels

one mile[‘'one person mile of travel results. Where 2 or more persons
travel together in the same vehicleleach person makes the same number
of person miles as the vehicle miles. Thereforefour persons traveling [
miles in the same vehicle results in 20 person miles [Mx []1[120L)
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OersCn TrilJ

g

Tr( e D]

Trile D Tri)

Trill Orlse

OrCCniCed Crel]

CellilTe

A person trip is a trip by one or more persons in any mode of
transportation. Each person is considered as making one person trip. For
example[four persons traveling together in one auto are counted as four
person trips.

A privately-owned vehicle or privately-operated vehicle. Either wayl the
intent here is that this is not a vehicle available to the public for a feel
such as a bussubway[taxiletc.

A travel day is a 2[+hour period from 100 a.m. to 319 a.m. designated as
the reference period for studying trips and travel by members of a
sampled household.

A travel day trip is defined as any time the respondent went from one
address to another by private motor vehiclepublic transportationbicycle[]
walkingor other means.

A trip purpose is the main reason that motivates a trip. In the 201 INHTS
surveyl the number of trip purposes were reduced because of the move
to self-reported travel on the web. For each trip_Lthe origin and destination
are on the file in generic terms(e.g. from work to shopping. There were
19 trip reasons that were on a pick-list for respondents to choose from(
and the data were compiled into a legacy format WHYTRP90 to match
previous data from the NPTSINHTS data series. These legacy purposes
used in this report include trips to and from[

‘01' To and From Work [Commuting!(’]

‘02' Work Related Business [meeting or trip[]

‘03 Shopping

‘04' FamilyPersonal Errands lincluding drop-offipickup(’

volunteer activities[‘and buying services such as
cleanerspet careautomotive carell

‘05' SchoolChurch

‘06' Medical'Dental [any health care visit[’

‘or Vacation

‘08’ Visit Friends and Family

“10' SociallRecreational [exercisel movies! parks museums
and bars(

“11','98', 990ther

An urbaniled area consists of the built-up area surrounding a central core
‘or central cityTwith a population density of at least 11000 persons per
sluare mile. Urbaniled areas do not follow jurisdictional boundaries thus
it is common for the urbaniled area boundary to divide a county.

In the 201JNHTS[the term vehicle includes autos[passenger vans[sport
utility vehicles( pickups and other light trucks[ RVs[ motorcycles and
mopeds owned or available to the household.
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UelliLle Miles [ VMT is a unit to measure vehicle travel made by a private vehicle _such

Tri e ITIMT[] as an automobile[ van( pickup truck or motorcycle. Each mile traveled is
counted as 1 vehicle mile regardless of the number of persons in the
vehicle.

Lellille Vehicle occupancy is the number of personslincluding driver and

U 0000OnOd passengeris’in a vehiclealso includes persons who did not complete a

whole trip. NHTS occupancy rates are generally calculated as person
miles divided by vehicle miles.

UelliLle TriC A trip by a single privately operated vehicle [POVLregardless of the
number of persons in the vehicle.

lelille Tl e The 201 'NHTS codes vehicles by make and modelland then generally
into one of the following major vehicle types!|

Automobile lincluding station wagon! !

Van

Sport utility vehicle

Pickup truck [including pickup with camper(]
Other truck

RV or motor home

Motorcycle

Other

e N
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The Effect of Transit Service on Trips Generated by
- - Suburban Development =

Kevin G. Hooper, PE. (M)*

Transportation planning literature often touts the many
benefits which accrue from the provision of transit service to
suburban development. This paper quantifies actual, field-
measured effects of transit service on suburban trip-making
characteristics and places bounds on realistic expectations
regarding these effects. The findings are based on data
collected as part of several studies in six major metropolitan
areas.

The effects of rail transit service were measured for the
Washington Metropolitan Area Transit Authority' throughout
the Washington, D.C. area and for the Maryland-National
Capital Park and Planning Commission® throughout suburban
Montgomery County, adjacent to Washington, D.C.- The
of it service were measured for M-NCPPC*
hout Montgomery County and at six suburban activity
centers, as reported in NCHRP Report 323, mlr_g}
h igti Subur] Activity Centers.
The surveyed sites were:

. Perimeter Center -~ located in DeKalb and
Fulton Counties, north of Atlanta, Georgia

. Parkway Center -- located in the Cities of
Dallas, Addison, and Farmers Branch, north of
the Dallas, Texas CBD

. Southdale - located in the Cities of
Bloomington and Edina, south of Minneapolis,
Minnesota

. South Coast Metro ~ located in the Cities of
Santa Ana and Costa Mesa in Orange County,
California

. Bellevue -- an incorporated city located east of
Seattle, Washington

.= ___Tysons Corner -- located in Fairfax County,

Virginia west of the Washington, D.C. CBD.

All six surveyed suburban activity centers (SAC) have at
least one regional mall and a total of at least seven million
square feet of office and retail space.

OFFICE DEVELOPMENT
Rail Trangit Service

For suburban office development, there is a direct
relationship between transit mode share for commute trips
and the proximity of the office site to a rail transit station.
In the Washington, D.C. metropolitan area, suburban office
development located within 500 feet of a Metrorail station
can expect commute trip transit mode shares of between 20
and 25 percent. These transit mode shares for suburban
office sites reflect the use of Metrorail and of extensive bus
transit service from surrounding residential areas which
primarily feeds the rail station.

* Senior Associate, JHK & Associates Alexandria, Virginia
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During the morning peak hour, the Montgomery County
office buildings within the rail station walkshed have vehicle
trip generation rates as low as half of the typical suburban
rates for the County. However, the same office buildings
with high transit mode shares do not exhibit commensurate
reductions in the gvening peak hour vehicle trip generation
rates. As part of an attempt to explain these "non-reduced”
rates, it was determined that employee densities tend to rise
as office sites get closer to rail stations. Therefore, person
trip generation rates have a tendency to rise as a function
of rail station proximity (and also as a function of the
increasing office space lease rates), which during the evening
peak hour tends to balance the vehicle trip rate reductions
associated with increased transit usage. ... .. ...

Bus Transit Service

As was observed for office development located near rail
transit service, office sites near transit centers fed by radial
bus service can experience significant transit mode shares for
commute trips. For example, in Bellevue, Washington (a
suburb of Seattle) the overall transit mode share for office
employees is roughly 8 percent. For the office buildings
located directly adjacent to or within 500 feet of the Bellevue
transit center, commute trip transit mode shares range
between 10 and 15 percent with an average of 12 percent.

Bellevue is a suburban activity center (SAC) with a relatively
high amount of transit. At present, the transit center is
served by 17 different Seattle Metro routes and roughly 180
peak period bus trips. The focus of the bus service is the
Bellevue Transit Center, which is situated at the heart of
the Bellevue office building concentration. The transit center
has six_bus bays, covered seating areas, and information
kiosks. In addition to the service tailored for persons
destined for Bellevue, timed transfer schedules are in place
for persons who wish to continue to downtown Seattle.

With the exception of Bellevue, none of the surveyed
suburban activity centers have a transit mode share of over
one percent. In those five SACs, fixed-route transit service
is not structured to serve the SAC as an end-of-the-line
destination. Rather, most of the SAC transit service passes
through a portion of the SAC area along its route between
g: residential suburbs and the regional central business
istrict.

In addition to the large number of radial transit routes
feeding the transit center, the Bellevue SAC benefits from
two other elements which contribute directly to the high
transit mode share for commute trips. First, the activity
center is quite dense for a suburban area and has a

substantially complete sidewalk system. A person will not
be inclined to take transit to and from work if their bus
stop is a grassy (or muddy) area and if they must walk
along the curb or in the street down a long driveway to
their place of employment. The five non-Bellevue SACs are
geared for the auto driver and not for the pedestrian.




Building densities are lower than in Bellevue, building
setbacks are substantial, and pedestrian systems ave either
non-existent or incomplete.

The second factor contributing to the success of Seattle Metro
transit service in encouraging the use of bus transit for
commute trips to Bellevue is the price of parking paid by
area employees. The larger office buildings in Bellevue have
monthly parking fees which range between $35 and $65
(most of the office buildings in the other five surveyed SACs

provide free parking).

However, this apparant benefit provided transit by the
imposition of office building parking fees is not as effective
as it could be. Even where there are posted daily parking
fees in office buildings, these costs are not necessarily passed
on to the employee. Many employees receive free or
discounted parking privileges from their employers. In
Bellevue, where virtually every office building has pay
parking, only 256 percent of the employees report paying any
fee at all to park. At the other five surveyed SACs, the
number of office employees who pay to park is typically less
than 3 percent.

Intermediate Stops

A contrary factor which has impeded and will continue to
impede the success of efforts to encourage suburban
employees to use tramsit or to rideshare is the need for

m| s to m in iate 8 on their way to
or from work.

NCHRP 323 reports that many office employees stop along
their way to or from work. On a typical day, roughly one-
half will stop either on the way to work or home from work.
In other wards, one out of every two employees has been
effectively removed from the transit and ridesharing markets.
The primary purposes of the stope on the way to work
include child daycare or school and work-related trips. On
the way home, the primary purposes are for general
shopping, the grocery store, social/recreation, and
childcare/school. Depending on the location and duration of
these stops, they may very well restrict a commuter’s ability
or propensity to take transit or to carpool.

A number of developers and building managers have provided
some on-site ancillary retail services to capture some of these
trips. In reality, these services are being provided in order
to better market the office space but their side effects are
positive. Many buildings have on-site food service in the
form of a snack shop, deli, or even full-scale restaurants.
Some buildings have on-site drycleaners and banks. Several
activity center transportation management associations (e.g.,
in Tysons Corner, Virginia) and even a few building
managers (e.g.,, One Spectrum Center in Parkway Center,
Texas) have established child daycare centers.

During the midday, NCHRP 323 reports that roughly half of
the office employees leave their building for lunch, a work-
related trip, or for other errands. In a typical suburban
activity center, approximately 25 percent of the office
employees make midday trips within the SAC. In a typical
SAC, 80-90 percent of these internal midday trips are by
auto. This reliance on the automobile for midday trips in a
SAC is quite different from the typical CBD where far fewer
of the internal trips are by auto. These characteristics
should not be surprising, but they should be disappointing.
In downtowns, when a person makes a midday trip for work,
or for lunch, or for an errand, they usually walk. In
suburban activity centers, the walk distances are typically too
great and the tripmaker chooses to use a car. Bellevue
provides an exception where the midday intra-SAC trip auto
mode share drops to 50 percent (due in part to the density

of the SAC and to its extensive pedestrian system).
Nevertheless, that still leaves half of the midday intra-
Bellevue SAC trips being made by auto.

RESIDENTIAL DEVELOPMENT

Rail Transit Service

Intercept surveys were conducted at 18 residential complexes
near suburban Metrorail stations located throughout the
Washington, D.C. metropolitan region. Based on the data
collected, buildings located within 400 feet of the rail station
portal should expect commute trip transit mode shares of
between 60 and 70 percent; at a distance of 1,000 feet, the
transit mode share should be roughly 50 percent; and even
at a distance of 2,000 feet, a transit mode share of 30
percent is a reasonable expectation. Residential vehicle trip
generation rates were found to likewise decrease as a
function of rail station proximity.

Bus Transit Service

Measurements have been taken at single-family dwelling
units (detached and townhomes) served by a traditional
radial (to elsewhere) bus service with roughly half-hour
headways. Whether the bus routes are feeding a downtown
or a suburban transit transfer point, the field observations
indicate that transit has a relatively small impact. Peak
hour transit mode shares of between one and two percent
were observed. Based on intercept surveys conducted with
the transit-riding residents, some of the transit trips replace
trips previously made by auto.

The effect of new transit service on trip generation
characteristics at the subdivision level is statistically
insignificant (i.e., less than one percent). In other words,
there is no statistical justification for changing residential
trip generation rates with the initiation of new bus feeder
transit service.

However, for residential development in suburban activity
centers, the results are much more ing. Within an
SAC, proximity to more frequent feeder bus service has a
significant effect on transit mode share and total vehicle
trips generated by residential development. Within the six
surveyed activity centers described previously, commute trip
trangit mode shares for SAC residents exceed the overall
averages for SAC office workers. Bellevue SAC residents
have a 16 percent transit mode share for work trips. At the
other five surveyed SACs, commute trip transit mode shares
of between 2 and 5 percent were observed.

One of the key, positive findings of NCHRP 323 regarding
SAC residents is that roughly one-third of the employed
residents living in a large-scale SAC also work within the
SAC. With one-third of the employed people working within
the activity center, trip lengths are shortened and there
certainly is potential for transit patronage or at least walk
trips.
er Factors Transit

Before any estimates of the effectiveness of transit service at
SAC residential development can be derived, there are two
key complicating factors which also must be understood: (1)
the type of tenants in the residential complex (e.g., retired
vs. employed) and (2) the proximity of employment sites to
the development. First, there is definite trend for retired
persons or “empty nesters” to reside in activity center
housing. In one condominium in Tysons Corner, for example,
with 1,200 dwelling units, 40 percent of the dwelling units
do not have an employed resident and 60 percent of the
residents are at least 65 years old. Many other residential
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sites in large-scale SACs display the same tendencies. If a
significant proportion of the SAC residents are not employed,
the potential effects on trip length reductions eand peak
period transit usage are substantial.

The second issue deals with the relatively small number of
residential units built within suburban activity centers.
Tysons Corner in northern Virginia, for example, has a total
of roughly 2,500 dwelling units (which house an estimated
2,500 employed persons). If one-third of these employed
persons also work within the activity center, that comes to
maybe 800 Tysons Comer residents working within the
Tysons Corner SAC. Compare that with the estimated
60,000 jobs in Tysons Cormer. These figures translate to
roughly one percent of the Tysons Corner employees also
living within the SAC, an insignificant amount in any effort
to reduce regional auto travel.

RETAIL DEVELOPMENT

Suburban retail development has also been surveyed, near
both rail and bus transit service. The factors which most
directly affect mode shares at retail sites include proximity
to transit stations (rail or bus), proximity to complementary
land uses (e.g., office buildings), and the type of tenants
(e.g., a discount retail center with no eating establishments
will generate fewer irips to an office building located next
door than would a retail center with several restaurants).

t Service

Significant transit mode shares can be achieved at suburban
retail sites located near rail transit stations based on data
collected in the Washington, D.C. metropolitan area. In fact,
retail sites appear to attract higher transit mode shares than
office sites at the same Metrorail station. This relationship
holds true for roughly the first 1,000 feet of distance from
the station portal. Beyond that distance, the retail transit
mode share drops off more rapidly than it does for office
development.

The observed transit mode shares for large, suburban retail
sites with direct connections to rail transit stations is
roughly 40 percent for the aftermoon peak period. At a
distance of 1,000 feet from the station, the transit mode
share drops to the 20 percent range.

With regard to vehicle trip generation, the data compiled
thusfar in the M-NCPPC and WMATA studies indicate
virtually no correlation between retail vehicle trip generation
and distance to a Metrorail station. Other factors have a
more significant impact on retail trip generating
characteristics, including the availability of parking, the price
of parking, and the retail tenant mix.

Bus Transit Service

The effect of bus transit service on the generation of trips by
retail development is relatively minor. For isolated retail
development (i.e., not within a suburban activity center and
not located near a transit center), the presence or absence of
bus transit service has no measurable impact on vehicle trip
generation rates. Within suburban activity centers, however,
the effects of bus transit service, albeit minor, can be
measured.

Bellevue Square, the regional mall located within the
Bellevue SAC, is located roughly 2,000 feet from the Bellevue
Transit Center and is directly served by several transit
routes. During the midday, five percent of the mall person-
trips (approximately 240 persons) either arrive or depart by
means of a bus. The midday walk mode share for Bellevue
Square is another six percent. At the other five surveyed
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SACs, the transit mode share for the regional malls is
essentially zero and the walk mode share ranges between
two and five percent.

For the regional malls, the midday non-auto mode shares
appear to have a direct relationship to the proximity of office
space to the site. The highest midday non-auto share (18
percent) was observed at the Galleria in north Dallas, which
is connected by enclosed walkways to one million square feet
of office space and a 440-room high-rise hotel. The Bellevue
Square non-auto share of 11 percent is the product of the
extensive bus service in the area, the 2.1 million square feet
of office space within 2,000 feet of Bellevue Square, and the
complete pedestrian pathway system.

At the smaller retail centers located within the surveyed
SACs, the transit mode share is essentially zero. Based on
intercept surveys, most of the trips to these centers are
either linked with other retail trips or are trips to/from an
office with time constraints (e.g., for lunch). Neither type
of trip is conducive to traditional fixed-route, half-hour
headway schedules.

Other F rg_Affect Tr t Usa

As is the case for office development, there is a great deal
of internalization of trips generated by retail centers. In the
large activity centers, half of the midday trips to and from
the regional malls come from within the activity center. Of
that 50 percent, roughly half are from the offices ( le
going to lunch, errands, efc,) and the other half are li
trips from other retail sites within the activity center.
During the evening peak period, 30 percent of the regional
mall trips are from within the activity center. These
internal evening trips consist primarily of office workers on
their way home from work stopping for errands, at a health
club, or at a lounge or restaurant.

HOTEL D PMENT

Transit mode share for hotels is no doubt subject to more
variability from day to day than for any of the other
surveyed land uses. The data compiled to date from hotels
does not allow any "average” or "typical” transit mode share
to be established with any degree of confidence.
Nevertheless, the data does point to several conclusions.

The factors which most directly affect mode shares at hotels
are similar to those affecting retail sites. They include
proximity to tramsit stations (rail or bus), proximity to
complementary land uses (e.g., office buildings), and the type
of tenants (e.g., a 5-Star hotel will generate few trips to a
Class B office building located next door).

Current vehicle trip generation rates for hotels are based on
the type of hotel and its number of rooms. NCHRP 323
clearly demonstrates that additional research is needed on
improved independent variables for hotel trip generation such
as the hotel "class” and rate structure, the amount and use
of conference and meeting room space, and the amount of
on-site retail and service use, including lounges.

Rail Transit Service

Peak period transit mode shares at suburban hotels located
within 2,000 feet of a rail transit station have been observed
to range as high as 20 percent and as low as zero. The
mean observed value is nine percent but no correlation was
fo:g;l b]::rweeen proximity to the station and the hotel transit
m 8 .




Bus Transit Service

For isclated hotels, the initiation or removal of bus transit
service has no significant impact on the number of vehicle
tripe generated. Within suburban activity centers, the
impact is likewise limited.

The primary non-auto mode for SAC hotels is walking. As
proximitytooﬁoespaeeinmases,sodoesthepmporﬁonof
hotel trips made by foot.

CONCLUSIONS AND RECO TIO)!

The results of the studies reported in this paper clearly
demonsirate that suburban areas still have a long way to go
to capture the full benefits of regional transit systems.
Moreover, the studies indicate that these benefits can indeed
be substantial. Responsibility for achieving these benefits
rests with both the providers of the transportation system
and with the land use principles which guide suburban
development patterns.

The following are recommendations of the author which have
been derived from the research cited throughout this paper.
The recommendations are not new, nor are they intended to
be comprehensive. They do, however, represent key
conclugions drawn from actual, field-measured experiences
with respect to suburban development and transit patronage.

Transportation Svetem

Set realistic goals for transit usage and plan the total
transportation system accordingly.

Provide radial bus transit service to SACs and focus the
service on a centralized transit center with timed-transfer

scheduling.

Provide convenient feeder bus access to rail transit stations
(which will have the beneficial side-effect of serving the
surrounding development). For this to occur, it will be
necessary to construct an adequate roadway network.

Provide pedestrian facilities which are convenient, direct, and
complete. This includes both pathways physically separated
from roadways and designated walkways through parking
lots. Provide convenient walk access between the transit
station (bus and rail) and the adjacent land uses, especially
the office, retail, hotel, and residential uses.

Be innovative, but match your innovation to the market
demand - the travel characterisitics of individual persons.
NCHRP 323 provides a base dataset for dissecting these
characteristics. For example, if we are going to effectively
getpeopletntaketranaitortorideehare,wemust
understand their need for midday trips or for stops along the
way to or from work. Roughly half of the suburban activity
center employees make only a midday trip or no stops at all
during the day. If company vehicles, subsidized taxi service,
or in some cases jitney service were provided, these
employees could take transit or rideshare on their commute
trip.

Land Use

Locate the types of land uses that tend to generate the most
transit trips in rail or bus station areas. Office development
with the associated convenience retail should be located
closest to the transit station because it is the most sensitive
to distance from the station. The distance people are willing
to walk can be increased by careful planning of the
pedestrian system. For example, utilizing underground
walkways or skywalks between buildings can be used to
separate pedestrians from vehicular traffic. Mq;or retail and
hotel uses would occupy the next ring of development from
the transit station. And mid- to high-density residential
developments could occupy the outer ring of development
because residential users of the transit syatem are less
sensitive to distance from the tramsit station.?

If midday retail trips by office employees can be
accommodated by means other than a personal auto, transit
properties would be better able to attract greater shares of
the work trip market. Accommodation of the midday retail
trips can best be achieved by means of a comprehensive
approach. From a land use perspective, put the retail within
walking distance of their patrons (in particular, office
buildings, other retail establishments, and possibly
residential).

Provide more residential space in suburban activity centers.
Most SACs have very few dwelling units and a high
proportion of the residents also work within the SAC.
Additional residential development (1) will provide additional
workers for the SAC with short commute trips, (2) will start
to balance the inflow and outflow of trips during the peak
commuting periods, and (3) will provide a concentration of
potential transit users for service emanating from a
centralized transit center.

In general, encourage development density near rail transit
stations and bus transit centers. These centers will
concentrate employee densities which will further generate
interaction between land uses and buildings, thereby
providing more potential for transit usage, ridesharing, and
walking. However, it must be recognized that despite the
significant levels of internal interaction and use of non-auto
modes of travel, the increased density will also generate
additional vehicle trips. These trips must be accommodated
by the regional roadway system and by the roadway access
system for the suburban activity center.
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Northland Needham Street
Newton[ Massachusetts

TRIP GENERATION - WITH ROBUST SHUTTLE SERVICE

VHB

1 Based on US Census Bureau Journey to Work Data, City of Newton, 2010
2 Based on assumed transit rates
3 Based on prediction of retail mode split

1 Based on US Census Bureau Journey to Work Data, City of Newton, 2010

2 Based on assumed transit rates

3 Based on prediction of retail mode split

FUTURE DEVELOPMENT - RETAIL FUTURE DEVELOPMENT - RESIDENTIAL FUTURE DEVELOPMENT - OFFICE TOTAL NON-VEHICLE TOTAL VEHICLE TRIPS
Proposed Proposed Proposed Proposed
Proposed Retail Proposed Proposed Residential ~ Residenital Proposed Proposed Proposed Office Proposed Proposed Proposed Proposed Proposed
Retail Net Walk/Bike  Retail Transit Retail Vehicle  Proposed Proposed Net Person Walk/Bike Residential Residential Office Net Walk/Bike  Office Transit Proposed Walk/Bike  Transit Trips | Development Existing Net Development
Person Trips ? Trips Trips Trips Retail Pass-By  Retail Net Trips ® Trips Transit Trips Net Person Trips ? Trips Trips Office Net Trips Net Net Net Trips Net New
237 KSF 824 UNITS 180 KSF
VOR VOR VOR
178 113 112
Weekday AM Peak Hour 25%
Enter 287 14 14 145 29 116 77 8 23 41 177 18 53 95 40 90 252 221 31
Exit 173 9 9 87 29 58 219 22 66 116 22 2 7 12 33 82 186 56 130
Total 460 23 23 232 58 174 296 30 89 157 199 20 60 107 73 172 438 277 161
Weekday Evening Peak Hour 34%
Enter 779 39 39 394 139 255 121 12 36 64 19 2 6 10 53 81 329 120 209
Exit 835 42 42 422 139 283 80 8 24 42 147 15 44 79 65 110 404 248 156
Total 1,614 81 81 816 278 538 201 20 60 106 166 17 50 89 118 191 733 368 365
Saturday Midday Peak Hour 26%
Enter 1,038 52 52 525 130 395 104 10 31 55 32 3 10 17 65 93 467 186 281
Exit 938 47 47 474 130 344 110 11 33 58 39 4 12 21 62 92 423 163 260
Total 1,976 99 99 999 260 739 214 21 64 113 71 7 22 38 127 185 890 349 541
a - Net Person trips includes credit for internal capture
TRIP GENERATION - WITH EXISTING MODE SHARES
FUTURE DEVELOPMENT - RETAIL FUTURE DEVELOPMENT - RESIDENTIAL FUTURE DEVELOPMENT - OFFICE TOTAL NON-VEHICLE TOTAL VEHICLE TRIPS
Proposed Proposed Proposed Proposed Proposed Proposed
Proposed Retail Proposed Proposed Residential Residenital Proposed Proposed Proposed Office Proposed Proposed Proposed | Development Development
Retail Net Walk/Bike  Retail Transit Retail Vehicle  Proposed Proposed Net Person Walk/Bike Residential Residential Office Net Walk/Bike  Office Transit Proposed Walk/Bike  Transit Trips | Net Vehicle Existing Net Net New
Person Trips * Trips Trips Trips Retail Pass-By  Retail Net Trips ° Trips Transit Trips Net Person Trips * Trips Trips Office Net Trips Net Net Trips Trips Vehicle Trips
237 KSF 824 UNITS 180 KSF
VOR VOR VOR
178 113 112
Weekday AM Peak Hour 25%
Enter 287 14 14 145 29 116 77 4 10 56 177 9 12 139 27 36 311 221 90
Exit 173 9 9 87 29 58 219 11 28 159 22 1 2 17 21 39 234 56 178
Total 460 23 23 232 58 174 296 15 38 215 199 10 14 156 48 75 545 277 268
Weekday Evening Peak Hour 34%
Enter 779 39 39 394 139 255 121 6 16 88 19 1 1 15 46 56 358 120 238
Exit 835 42 42 422 139 283 80 4 10 58 147 7 10 116 53 62 457 248 209
Total 1,614 81 81 816 278 538 201 10 26 146 166 8 11 131 99 118 815 368 447
Saturday Midday Peak Hour 26%
Enter 1,038 52 52 525 130 395 104 5 14 75 32 2 2 25 59 68 495 186 309
Exit 938 47 47 474 130 344 110 6 14 80 39 2 3 31 55 64 455 163 292
Total 1,976 99 99 999 260 739 214 11 28 155 71 4 5 56 114 132 950 349 601
a - Net Person trips includes credit for internal capture
Mode Splits - Conservative Mode Splits - Aggressive
Future Mode Splits Based on 2010 Census Data Future Mode Splits Based on Aggressive TDM and Shuttle Usage
Existing Mode Splits * Assumed Future Mode Splits ? Existing Mode Splits * Assumed Future Mode Splits ?
Mode Share Workers Residents Retail * Workers Residents Retail Mode Share Workers Residents Retail * Workers Residents Retail
Drive 88% 82% 90% 88% 82% 90% Drive 88% 82% 90% 60% 60% 90%
Transit 7% 13% 5% 7% 13% 5% Transit 7% 13% 5% 30% 30% 5%
Walk / Bike 5% 5% 5% 5% 5% 5% Walk / Bike 5% 5% 5% 10% 10% 5%
Total 100% 100% 100% 100% 100% 100% Total 100% 100% 100% 100% 100% 100%

12239.00
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Response 5.4: Oak Street Driveway Capacity Analysis Update

Attachments



® O N T 9

The Northland Newton Development

Table 1 Unsignalized Intersection Capacity Analysis -
Oak Street at Site Driveway with Modification

2025 Build Conditions
With Existing Mode Share

Location / Movement D2 v/cP Delc LOSY 95Qc¢

5: Oak Street at Site Driveway / Saco Street
Weekday Morning

EB L/T/R (Saco Street) 10 0.04 18 C 3
WB L (Site Driveway) 40 0.23 29 D 20
WB T/R (Site Driveway) 30 006 12 B 5
NB L (Oak Street) 5 0.01 8 A 0
SB L (Oak Street) 40 0.04 9 A 3
Weekday Evening
EB L/T/R (Saco Street) 10 0.04 20 C 3
WB L (Site Driveway) 75 0.44 38 E 50
WB T/R (Site Driveway) 65 012 12 B 10
NB L (Oak Street) 5 0.01 8 A 0
SB L (Oak Street) 55 0.06 9 A 5
Saturday Midday
EB L/T/R (Saco Street) 10 0.05 21 C 3
WB L (Site Driveway) 75 047 43 E 55
WB T/R (Site Driveway) 65 0.11 11 B 10
NB L (Oak Street) 5 0.01 8 A 0
SB L (Oak Street) 70 007 9 A 5
Demand.

Volume to capacity ratio.

Average total delay, in seconds per vehicle.
Level-of-service.

95th percentile queue, in feet.

\\vhb\proj\Wat-LD\12239.00\tech\Traffic\Synchro\TIA_2018\Oak Street Driveway Re-Alignment\LOS Table-TIAS_Oak Street Driveway Realignment.docx



12239.00 (TNeedham Street

Oak Street [1 Saco StreetSite Driveway

202(1Build Conditions without Shuttle Service - Oak St Driveway Relocation

Timing Plan: Weekday Morning

Intersection
Int Delay, siveh 21
Movement EBL EBT EBR  WBL WBT WBR NBL NBT  NBR SBL SBT SBR
Lane Configurations & b1 s & i
Traffic Vol, veh/h 5 0 5 40 0 30 5 440 50 40 405 5
Future Vol, veh/h 5 0 5 40 0 30 5 440 50 40 405 5
Conflicting Peds, #/hr 0 0 0 4 0 0 0 0 3 3 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - 100 - - - - - - -
Veh in Median Storage, # - 0 - 0 - 0 - 0
Grade, % - 0 - - 0 - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 0 2 0 2 1 1 1 1 2
Mvmt Flow 5 0 5 43 0 33 5 478 54 43 440 5
Major/Minor Minor2 Minorl Majorl Major2
Conflicting Flow All 1063 1076 447 1056 1052 508 446 0 0 536 0 0
Stage 1 530 530 - 519 519 - - - - - -
Stage 2 533 546 - 537 533 - - - -
Critical Hdwy 7.12 6.52 6.22 7.1 6.52 6.2 412 - 411 -
Critical Hdwy Stg 1 6.12 5.52 - 6.1 5.52 - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.1 5.52 - - - -
Follow-up Hdwy 3518 4018 3318 35 4018 33 2218 - 2.209
Pot Cap-1 Maneuver 201 219 612 205 221 569 1114 - 1037 -
Stage 1 533 527 - 544 533 - - - -
Stage 2 531 518 532 525 - - -
Platoon blocked, % -
Mov Cap-1 Maneuver 181 205 610 193 213 568 1110 - 1037 -
Mov Cap-2 Maneuver 181 205 - 193 213 - - - -
Stage 1 530 498 539 528 - - -
Stage 2 498 514 497 496 - - -
Approach EB WB NB SB
HCM Control Delay, s 18.4 21.6 0.1 0.8
HCM LOS C c
Minor Lane/Major Mvmt NBL NBT NBR EBLnl WBLnl WBLn2 SBL SBT SBR
Capacity (veh/h) 1110 - 279 193 568 1037 -
HCM Lane VIC Ratio 0.005 - - 0039 0225 0057 0.042 - -
HCM Control Delay (s) 8.3 0 - 18.4 29 11.7 8.6 0 -
HCM Lane LOS A A - C D B A A -
HCM 95th %tile Q(veh) 0 - - 0.1 0.8 0.2 0.1 - -

HCM 2010 TWSC
VHB/MSD

\\vhb\proj\Wat-LD\12239.00\tech\Traffic\Synchro\TIA_2018\Oak Street Driveway Re-Alignment\2025 BD_AM_CONSERVATIVE.syn
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12239.00 (TNeedham Street 202(1Build Conditions without Shuttle Service - Oak St Driveway Relocation

Oak Street [1 Saco Street[Site Driveway Timing Plan: Weekday Evening
Intersection
Int Delay, siveh 4
Movement EBL EBT EBR WBL WBT WBR NBL NBT  NBR SBL SBT  SBR
Lane Configurations & b1 s & i
Traffic Vol, veh/h 5 0 5 75 0 65 5 405 60 55 415 5
Future Vol, veh/h 5 0 5 75 0 65 5 405 60 55 415 5
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 6 6 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - 100 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 0 2 0 2 1 1 1 1 2
Mvmt Flow 5 0 5 82 0 71 5 440 65 60 451 5
Major/Minor Minor2 Minorl Majorl Major2
Conflicting Flow All 1092 1095 454 1066 1066 479 457 0 0 511 0 0
Stage 1 573 573 - 490 490 - - - - - - -
Stage 2 519 522 - 576 576 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.1 6.52 6.2 412 - - 411 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.1 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.1 5.52 - - - - -
Follow-up Hdwy 3518 4.018 3318 35 4018 33 2218 - - 2209 - -
Pot Cap-1 Maneuver 192 214 606 202 222 591 1104 - - 1059 - -
Stage 1 505 504 - 564 549 - - - - - - -
Stage 2 540 531 - 506 502 - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 158 196 606 187 203 588 1104 - - 1059 - -
Mov Cap-2 Maneuver 158 196 - 187 203 - - - - - - -
Stage 1 502 466 - 558 543 - - - - -
Stage 2 472 525 - 463 464 - - - - -
Approach EB WB NB SB
HCM Control Delay, s 20 26.1 0.1 1
HCM LOS C D
Minor Lane/Major Mvmt NBL NBT NBR EBLnl WBLnl WBLn2 SBL SBT SBR
Capacity (veh/h) 1104 - - 251 187 588 1059 - -
HCM Lane V/C Ratio 0.005 - - 0.043 0436 0.12  0.056 - -
HCM Control Delay (s) 8.3 0 - 20 38.3 12 8.6 0 -
HCM Lane LOS A A - C E B A A -
HCM 95th %tile Q(veh) 0 - - 0.1 2 04 0.2 - -
HCM 2010 TWSC \\vhb\proj\Wat-LD\12239.00\tech\Traffic\Synchro\TIA_2018\Oak Street Driveway Re-Alignment\2025 BD_PM_CONSERVATIVE.syn
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12239.00 (TNeedham Street

Oak Street [1 Saco StreetSite Driveway

202(1Build Conditions without Shuttle Service - Oak St Driveway Relocation

Timing Plan: Saturday Midday

Intersection
Int Delay, siveh 43
Movement EBL EBT EBR WBL WBT WBR NBL NBT  NBR SBL SBT  SBR
Lane Configurations & b1 s & i
Traffic Vol, veh/h 5 0 5 75 0 65 5 345 70 70 470 5
Future Vol, veh/h 5 0 5 75 0 65 5 345 70 70 470 5
Conflicting Peds, #/hr 0 0 0 0 0 2 0 0 6 6 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - 100 - - - - - -
Veh in Median Storage, # - 0 - 0 - 0 - 0
Grade, % - 0 - - 0 - 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 0 2 0 2 0 0 0 0 2
Mvmt Flow 5 0 5 82 0 71 5 375 76 76 511 5
Major/Minor Minor2 Minorl Majorl Major2
Conflicting Flow All 1127 1134 514 1098 1098 421 516 0 0 457 0 0
Stage 1 666 666 - 430 430 - - - - - - -
Stage 2 461 468 - 668 668 - - - -
Critical Hdwy 7.12 6.52 6.22 7.1 6.52 6.2 412 - 41 -
Critical Hdwy Stg 1 6.12 5.52 - 6.1 5.52 - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.1 5.52 - - - -
Follow-up Hdwy 3518 4.018 3318 35 4018 33 2218 - 22
Pot Cap-1 Maneuver 182 203 560 192 213 637 1050 - 1114 -
Stage 1 449 457 - 607 583 - - - -
Stage 2 581 561 451 456 - - -
Platoon blocked, % -
Mov Cap-1 Maneuver 149 181 560 174 190 633 1050 - 1112 -
Mov Cap-2 Maneuver 149 181 - 174 190 - - - -
Stage 1 446 413 600 577 - - -
Stage 2 512 555 404 412 - - -
Approach EB WB NB SB
HCM Control Delay, s 21.1 28.2 0.1 1.1
HCM LOS C D
Minor Lane/Major Mvmt NBL NBT NBR EBLnl WBLnl WBLn2 SBL SBT SBR
Capacity (veh/h) 1050 - 235 174 633 1112 -
HCM Lane V/C Ratio 0.005 - - 0046 0469 0.112 0.068 - -
HCM Control Delay (s) 8.4 0 - 211 42.7 114 85 0 -
HCM Lane LOS A A - C E B A A -
HCM 95th %tile Q(veh) 0 - - 0.1 22 04 0.2 - -

HCM 2010 TWSC
VHB/MSD
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Ref: 12239.00
February 21, 2019
Page 5

Response:

Comment 2.13:

site revealed an annual growth rate of 0.5% for the study area. Although the Needham Street FDR
was listed, no other developments were identified and no historic traffic data were provided to
support this growth rate. Therefore, the Applicant should provide this additional data to
confirm the growth rate used within the study area.

As stated above, the TIA used a 0.5-percent annual growth rate that was consistent with the 0.5-
percent annual growth rate used in the Needham Street FDR, which was submitted in August 2017.
In addition, the traffic studies for 2 Wells Avenue and 180 Wells Avenue (both included as
background projects in the TIA) also used an annual growth rate of 0.5-percent. The studies for
those two developments were submitted in May 2015 and August 2015, respectively. A review of
historic count data on MassDOT’s MS2 count portal indicates that traffic volumes have actually
gone down in the study area in recent years. Based on the MassDOT MS2 data, traffic counts were
conducted on Needham Street and Oak Street 2001 (the most recent year data is provided on
these roadways) that showed approximately 25,200 vehicles traveled on Needham Street on a
typical weekday and 12,000 vehicles traveled on Oak Street on a typical weekday. The 2018
existing conditions presented in the TIA showed that approximately 20,500 vehicles and 9,600
vehicles travel on Needham Street and Oak Street on a typical weekday, respectively. Since historic
count data show that traffic has decreased between 2001 and 2018, using a 0.5-percent annual
growth rate provides a conservative analysis.

Traffic counts were collected in 2017 and adjusted to reflect 2018 traffic-volume conditions. As
noted in Chapter 2 on pages 17 and 18 of The Northland Newton Development Traffic Impact and
Access Study, improvements were implemented in 2018 at the Highland Avenue intersections with
1°t Avenue and Riverside Community Health driveway, with the 1-95 northbound ramps, and with
the 1-95 southbound ramps. These roadway improvements are not reflected in the 2018 existing
traffic volumes, but are accounted for within the 2025 future traffic-volume conditions. While the
existing conditions are not reflected accurately, the project’s impacts are measured under future
traffic-volume conditions (i.e., 2025 No-Build and 2025 Build) that have been evaluated
appropriately with planned improvements implemented.

Agreed No response is required.

2.25 Safety Evaluation

Comment 2.14:

Response:

In accordance with MassDOT Transportation Impact Assessment Guidelines, an RSA shall be
conducted in the place of a safety review for those locations considered HSIP-eligible.
Accordingly, the RSA should be completed during the early project stages to help identify
appropriate improvements. Since the Centre Street and Walnut Street intersection is a high
crash location and is MassDOT HSIP eligible, the proposed RSA at this location should be
conducted before the mitigation measures can be finalized.

As stated in the TIA, an RSA will be conducted at this location prior to final mitigation program
being established and prior to the Draft Environmental Impact Report (DEIR) being submitted
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Comment 2.15:

Response:

through the MEPA process. Prior to the RSA, VHB will review crash data from the City of Newton
Police Department to verify that the location does indeed exceed the threshold of a high crash
cluster by determining the calculated Equivalent Property Damage Only (EDPO).

Of these 12 high crash rate locations, no improvements are planned for the Chestnut Street and
Oak Street intersection. The Applicant should coordinate with the Newtown City Planner, the
Newton City Engineer, and the Newton Police Department in identifying safety improvement
measures that should be considered. For example, pedestrian crossing indications and signal
equipment should be upgraded in conformance with current standards.

See response to comment 2.6. The Applicant is proposing programmatic rather than physical
mitigation as a more effective strategy in mitigating the effect of the Applicant’s project.

2.2.6 Vehicle Speeds

Comment 2.16:

Response:

The average vehicle travel speed through much of the corridor during the Weekday Midday and
Weekday PM peak period was found to be approximately 4-5 miles per hour. The travel times
confirm that the Needham Street corridor experiences significant congestion during the Weekday
Midday peak period. Due to these oversaturated conditions along the corridor, a software
program (e.g., SimTraffic) should be used that evaluates operations along a corridor instead of
at individual intersections (Synchro) as was presented in the traffic study (see Comment 2.24).

The Applicant has acknowledged the congestion along this corridor (see Comment 2.24), therefore
further review and modeling of the congestion is not considered a productive exercise at this time.

2.3 Future Conditions

Comment 2.17:

Response:

While we concur that the seven-year design horizon is considered to be the typical future time
period to evaluate traffic conditions in Massachusetts, the Applicant should confirm that the
proposed development will not be phased and the full build-out of the project is expected to be
completed by 2025. Should the Northland Newton Development be phased and/or not
completed by 2025, then the project’s impacts will need to be evaluated under other design
horizons.

Agreed. At this time the project is anticipated to be completed within the future horizon
established. Should it be determined that phasing is desired or extended construction necessary,
supplemental analyses can be provided to demonstrate operations of such.

2.3.1 Background Traffic Growth

Comment 2.18:

As previously stated (Comment 2.11), any developments constructed and occupied subsequent to
the 2017 traffic counts (and not listed above) that would generate traffic within the study area



Ref: 12239.00
February 21, 2019
Page 7

Response:

should be included. In addition, and in accordance with MassDOT guidelines, developments that
generated traffic within the past 2 years but are currently vacant can be accounted for as being re-
occupied with by-right uses (either based on the traffic studies prepared for those projects or
estimated using ITE methodologies). If the vacant space within the existing site was unoccupied
for more than 2 years from the date of the traffic study, however, then a vehicle trip credit cannot
be made for re-occupancy of the existing site with by-right uses. Therefore, the Applicant should
confirm how long the existing space on the site has been vacant.

The office space on-Site is currently vacant and was vacant in 2017 during the time of the traffic
counts. However, the lease for C&J Clarks America, Inc. (Clarks Shoes) ran through the end of
December 2016. The lease on the office space was occupied within 2 years of when the traffic
counts were conducted and when the TIA was submitted to the City of Newton, as well as within
two years of the submission of the Environmental Notification Form (ENF) to MEPA and MassDOT
(August 2017).

2.3.3.3 Mode Share Splits

Comment 2.19:

Response:

Comment 2.20:

Response:

There is an issue for the reported Private Vehicle estimates for 2010 (82%) compared to 2015
(72%); the Applicant should determine the reason for this discrepancy. Table 4 indicates that
Transit mode share is slightly less than that reported in the traffic study, while Walk/Bike is slightly
higher; however, what is most interesting is that the Worked at Home category is comparable to
both Transit and Walk/Bike and is about twice that of the region. The Applicant should use the
2015 U.S. Census data for any additional analysis; this would also be consistent with the
Needham Street Area Vision Plan, page 25-25 (see Comment 3.2).

The 2105 Census data will result in a lower level of projected traffic generation from the project.
This can be recalculated if the Planning Department requests revised projections

The mode share percentages for the proposed residential trips were based on the data associated
with Newton residents. In addition, the mode share percentages for the proposed office trips
were based on the data associated with those people working in Newton. While this methodology
is in conformance with standard traffic engineering practice, the rationale for the mode share
percentages associated with the proposed retail trips was not provided in The Northland Newton
Development Traffic Impact and Access Study (90% vehicle, 5% transit, and 5% walk/bike).
Therefore, support should be provided for the selected mode share used for the retail portion of
the proposed development.

The mode share percentages used for the retail portion of the proposed development are
consistent with the 2017 National Household Travel Survey (NHTS) developed by the US
Department of Transportation (provided in the Attachments). The NHTS is a national survey that
collects detailed data on personal travel throughout the country. According to the most recent
data provided by the NHTS, the mode shares for all trips generated for the purpose of shopping or
running errands was approximately 88.5% by private vehicle, 1.8% by public transit, 8.1% by
walking, and 1.7% by other modes of transportation. In the TIA, a slightly more conservative
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Comment 2.21:

Response:

private vehicle mode share of 90% was used, and a higher public transit mode share of 5% was
used due to the proximity of public transportation option in the area.

As proposed, the development would include a robust shuttle bus program with direct connections
to nearby transit stations and to Cambridge and Boston. This scenario was referred to as “Build
Condition with Robust Shuttle Service” that assumed the following modal splits:

* Residential and Office Trips:

0 60% by vehicle
0 30% by transit

0 10% by walking/bicycling

e Retail Trips (consistent with the “Build Condition with Existing Mode Share” condition):

0 90% by vehicle
0 5% by transit

0 5% by walking/bicycling

While an improved or newly implemented transit system can reduce the number of vehicles on
the roadway, the methodology for determining these theoretical mode share percentages was not
provided in The Northland Newton Development Traffic Impact and Access Study. Therefore,
support should be provided for the estimated mode share percentages.

As described through email transactions during the early stages of the peer review, there is not
good data that we are aware of that fully support the percentages outlined. However, we did
provide the City and BETA with the Kevin Hooper paper “The Effect of Transit Service on Trips
Generated by Suburban Development” (attached) as a reference point as it does provide some
antidotal information but nothing solid. For these reasons we choose to provide two future
condition assessments of project impacts; 1. With Robust Shuttle Service; 2. With Existing Mode
Share. That is described on Pages 50-51 of the report. The reality is that the actual is likely to be
something in-between the existing and that represented under the Robust Shuttle scenario. We
really feel that this project will be an exemplary one that is seeking to move the needle on transit
opportunities for the uses on site and also for our commercial and residential neighbors. The
approach is unique and coupled with the proposed mobility hub, pedestrian and bicycle initiatives
is highly consistent with the Needham Street Area Vision Plan and with directives outlined in the
MassDOT TIA requirements. The Applicant proposes to maintain continuing review of the
operation and effect of its mitigation strategy and to adjust over time as appropriate to mitigate
traffic impacts. It is expected that a post-construction condition will be attached to the special
permit.
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2.3.3.5 Project-Generated Trips-Build Conditions

The next step in determining the site-generated trip impacts on the adjacent roadway system was to apply
the mode share splits to the person trips and then to recalculate these values back to vehicle trips from

person trips.

Comment 2.22:

Response:

Since these calculations were not provided in the Appendix of The Northland Newton
Development Traffic Impact and Access Study, BETA attempted to confirm the numbers provided
in Tables 7 through 10. Based on our estimates, we have found differing values than as presented
in the traffic study. Therefore, the breakdown of the calculations used to generate the values
presented in these tables should be provided for review.

VHB’s calculations for converting the person trips back into vehicle trips with the mode share splits
were provided to BETA in an email on December 7, 2018 and are attached hereto.

2.3.3.6 Trip Distribution

Comment 2.23:

Response:

Trips were assigned to the study area based on existing traffic patterns, population densities,
places of employment, and the type and efficiency of the nearby roadway system. Since the
different components of the proposed mixed-use development (residential, office, and retail) have
varying characteristics, the U.S. Census Data were used to estimate a trip-distribution of the
proposed residential and office site trips. For the proposed retail component of the overall
development, travel patterns are anticipated to be similar to those within the study area due to
the existing commercial nature of nearby land uses. BETA finds this methodology to be
reasonable.

Upon review of the site-generated networks provided in the Appendix of The Northland Newton
Development Traffic Impact and Access Study, the proposed residential, office, and retail site trips
were combined into the same figures. Due to the different distribution patterns used for the
three components of the proposed mixed-use development, the individual site-generated peak-
hour traffic volumes should be provided on separate figures for the proposed residential, office,
and retail site trips.

Separate figures for the residential, office, and retail site trips have been prepared and are
included in the Attachments. VHB believes that the data and conclusions remain valid.

2.4 INTERSECTION ANALYSES

Comment 2.24:

Due to the limitations of the software program used as part of the traffic study, the queue results
are not accurately modeled. Therefore, a different software program should be used to properly
determine queue lengths at the signalized intersections along the Needham Street/Highland
Avenue corridor within the study area between 2" Avenue/Staples Driveway and Winchester
Street. A computer program to consider is SimTraffic software, also a MassDOT analytical tool,
that accounts for these factors of delay and constrained intersections (i.e., vehicles that may not
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Response:

Comment 2.25:

Response:

Comment 2.26:

reach a downstream intersection due to spillback conditions). The SimTraffic software performs
micro-simulation and animation of vehicular traffic. With SimTraffic, individual vehicles are
modeled and displayed traveling through a roadway network.

In addition, the signalized intersections appear to provide lower lane group delays in The
Northland Newton Development Traffic Impact and Access Study presented than are experienced
in the field. Based on the travel time runs along the Highland Avenue/Needham Street corridor
(see Section 2.2.6 — Vehicle Speed Study), the average vehicle travel speed through much of the
corridor during the Weekday Midday and Weekday PM peak period was found to be
approximately 4-5 miles per hour.

In VHB’s January 4, 2019 letter to Ms. Jennifer Caira, Newton Chief Planner, the

Applicant provides “There is no dispute that the corridor is saturated at certain hours,

so differing opinions on how much are not useful;” Since VHB has agreed that the

Needham Street corridor is congested, using a different computer model to analyze
intersection operations would only further demonstrate the saturated conditions.

Therefore, BETA recommends that additional corridor analyses not be provided at this time but
has identified additional mitigation measures shown below (Comment 2.27)

to reduce the impact of the project and improve traffic operations along the Needham

Street and Winchester Street corridors and at other study intersections.

The Proponent has acknowledged the congestion along this corridor, therefore further review and
modeling of the congestion is superfluous. Should the city require additional modeling in the
future, the Proponent will consider providing.

As stated in the Synchro User Guide, when the defacto left-turn lane (“dl”) indication is listed for a
shared left-turn/through lane on a multi-lane approach, that shared lane is experiencing
congestion that exceeds the level of the other through lanes. Since the Synchro computer
program does not model this situation correctly, the user is required to manually change the
shared lane into an exclusive left-turn lane. Based on a review of the signalized intersection
analyses, the Highland Avenue westbound approach to the signalized intersection with 2" Avenue
and Staples Driveway includes the “dl” indication under 2018 Existing, 2025 No-Build, and

2025 Build traffic-volume conditions during the Weekday AM peak hour (Tables 16 and in the
Appendix). Therefore, this intersection should be reanalyzed under existing and future
conditions during the Weekday AM peak hour with the Highland Avenue westbound approach
modeled as an exclusive left-turn lane and a shared through/right-turn lane.

The intersection will be reanalyzed with the westbound approach modeled as an exclusive left-turn
lane and a shared through/right-turn lane as part of the DEIR during the MEPA submission.

Based on a review of the capacity analysis worksheets provided in the Appendix, it was noted that
the traffic signal splits and phases at the Highland Avenue, 2" Avenue, and Staples Driveway
intersection appear to be incorrect under future traffic-volume conditions. For Phase 2 (Highland
Avenue westbound approach) and Phase 6 (Highland Avenue eastbound approach) permissive
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Response:

phase, the green time for Phase 2 should be extended to end at the same time as Phase 6.
Therefore, this intersection should be reanalyzed with this adjustment to the traffic signal
parameters.

The intersection will be reanalyzed with this adjustment to the traffic signal parameters as part of
the DEIR during the MEPA submission.

2.5 MITIGATION

Comment 2.27:

Response:

Since these intersections satisfy MassDOT'’s criteria for locations with significant impact as a
result of a proposed development, the Applicant should develop improvement measures for
these study area intersections (also see Comment 10.2). The following traffic mitigation
measures are recommended:

MassDOT’s criteria for project impacts may indeed be met, but the guidelines say that “the
Proponent must assess options to mitigate impacts” . The MassDOT mitigation requirements
provide emphasis on mitigation initiatives that provide alternatives to reducing traffic and reliance
single occupancy vehicle travel. The Northland Newton development is proposing active
mitigation by creating a privately owned, publicly available transit system looking forward in the
21° Century rather than exclusively accommodating more vehicles. This approach is recognized in
several key areas of the MassDOT TIA Guidelines referenced below as examples:

From the TIA Guidelines Purpose & Policy Context (statement)

As outlined in the document, “MassDOT seeks to ensure that the transportation impact review
process reflects and advances the Commonwealth of Massachusetts’s policy goals, in particular
those that promote MassDOT’s Project Development and Design Guide standards on Complete
Streets, the Global Warming Solutions Act, the Massachusetts GreenDOT Policy Initiative, the
Mode Shift Initiative, the Healthy Transportation Compact, the Healthy Transportation Policy
Directive, and the Massachusetts Ridesharing Regulation. These goals work together to mutually
reinforce one another and strengthen the Commonwealth’s efforts to reduce its dependence on

driving

From Section 1V Performance:
B. Vehicular operations

Impacts to elements of the transportation system (e.g intersections, ramps terminals) are
generally determined by the technical analysis described above (e.g. vehicular operations at
intersections, safety assessment of crashes). The analysis typically indicates when impacts
result from the proposed development, but the location and mode of the impacts does not
necessarily dictate the optimal location or mode for mitigation. The Proponent is
encouraged to work closely with MassDOT to determine the best locations and modes to
target for mitigation
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C. Bicycle, Pedestrian, and Transit Modes

1. The TIA should include an assessment of the mode split assumptions, as well as the
Proponent’s plan to maximize travel choice, promote non-single occupancy vehicle modes,
and achieve the assumed mode shares.

2. If a facility is impacted by the Proponent’s trips and the facility has an access or
accommodation deficiency in the mode under review (bicycle, pedestrian, transit), the
Proponent must assess options to facility safe, convenient, and attractive access via these
modes.

3. In location where transit facilities are not available, the Proponent shall evaluate and
document needs, origins and destinations, and opportunities to provide transit service or
connections.

From Section 4 Mitigation

This section provides an overview of the mitigation analysis process and typical mitigation measures
that may be considered. The Proponent is required to propose and justify recommended project
mitigation based on the context of the project, the location, existing conditions, and other relevant
considerations.

/ Mitigation Analysis

Attract trips to a site that fails to provide adequate pedestrian, bicycle, or public transit
access, the Proponent is required to commit to a mitigation program that demonstrates the
following:

1. The Proponent has identified and evaluated a set of potential mitigation alternatives,
including improvements to pedestrian, bicycle, and public transit access, as well as a
range of geometric and operational improvements for traffic.

2. The commitment program mitigates impacts of the proposed development in a manner
that enhances walking, bicycling, and public transit access to the project site and avoids
further degradation to the traffic performance of the transportation system by the time
of development in a manner that meets the following conditions:

a. The transportation impacts of the proposal are mitigated to the most practical
degree possible through transportation improvements or measures that directly
address the transportation impacts of the development and/or the inadequacy
of walking, bicycling, or public transit access.

b. An effective transportation demand management (TDM) program is prepared
and fully funded.

c. The overall benefits of the development outweigh it unresolved impacts.
As you can see from the examples provided, the MassDOT guidelines are broad and favor

mitigation that is geared toward giving people options for access to a project. MassDOT and the
City of Newton have a major reconstruction project proposed along the Needham Street corridor.
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Comment 2.28:

Response:

That project is expected to start construction in Fall of this year. The project is basically improving
the operations and safety along the corridor to the extent practical and feasible. There will be
substantial pedestrian and bicycle enhancements as part of the project that the proponent will tie
into and bolster in many areas of the site and surroundings. Since the state is proposing a
substantial infrastructure enhancement within the right of way that exists in the vicinity of the site,
the Proponent has focused mitigation dollars on non-traditional (non-infrastructure) initiatives
geared to addressing the demand side of the transportation equation. These include a robust
privately owned and publicly available shuttle bus system for local and regional connections,
integrated with a reduced supply of parking, a host of pedestrian and bicycle improvements, and a
transportation hub onsite to focus and locate multi-modal access to the site. The project initiatives
are consistent with the Needham Street Vision Plan 2018 and highly consistent with MassDOT
mitigation initiatives. The MassDOT guidelines allow alternative mitigation to physical changes as
referenced throughout the guideline document. The proposed project is very strong in putting
these goals to work along the Needham Street corridor.

With the proposed improvements, Traffic Management Plans should be prepared and submitted
to the City of Newton. These plans should include Temporary Traffic Control Plans (TTCPs),
typical layouts, detour routes, and pedestrian and bicycle accommodations as necessary.

Agreed.

3.2 Trip Distribution

Comment 3.1:

Comment 3.2:

Response:

Comment 3.3:

U.S. Census Journey to Work tabulations for 2010 was used to support the trip distribution
analysis and this is the appropriate database to use.

No response is needed.

There is an issue for the reported Private Vehicle estimates for 2010 (82%) compared to 2015
(72%); the Applicant should determine the reason for the discrepancy. Table 2 indicates that
Transit mode share is slightly less than that reported in the impact study, while Walk/Bike is
slightly higher; however, what is most interesting is that the Worked at Home category is
comparable to both Transit and Walk/Bike and is about twice that of the region. The applicant
should use the 2015 U.S. Census data for any additional analysis; this would also be consistent
with the Needham Street Area Vision Plan, page 25-25 (see Comment 2.19).

Agreed. Same response as to Comment 2.19: any additional analysis will use the 2015 U.S. Census
data in order to be consistent with the most recent data available.

This survey was used by the 128 Business Council to develop a map of key trip destinations and
the level of demand to and from those destinations. Combined with existing transit service
routes, this provided a good starting point for the shuttle service routes and schedules. For future
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Response:

surveys, it may be useful to include a stated preference set of questions to assess willingness to
pay; this would help inform the development of the fare structure.

This comment has been noted.

4.0 Pedestrian and Bicycle Accommodations

4.1 Raised Intersections

Comment 4.1:

Response:
Comment 4.2:

Response:

Comment 4.3:

Response:

Comment 4.4:

Response:

Comment 4.5:

Response:

Will the one-way loop around the Village Green also be raised? If so, are there curbs separating
the roadway from the adjacent sidewalk and green space?

The loop around the Village Green is no longer being considered. See the Response Plan.

What is the design speed of the raised intersections?

The design speed of all raised intersections is 20-25 MPH, consistent with the Newton Street Design
Guidelines.

Will there be a posted speed limit on internal project roadways? Based on the pedestrian
orientation of the internal streets, a maximum of 20 mph should be considered.

Speed limit signage will be posted at key locations near the vehicular entrances to the site.

What is the unit paver material shown at the raised intersections? Will the material be colored
and is it porous?

Pavers will be mostly concrete unit pavers of various colors throughout the site. Porous pavers will
be utilized in some, but not all raised intersection locations depending on soils and other drainage-
related design factors.

No crosswalks are shown at the two raised intersections on Main Street and the Village Green
Loop. Crosswalks should be included to encourage pedestrian crossing at designated locations.

Comment has been noted.

4.2 Sidewalks and Parks

Comment 4.6:

Ensure that the design of the sidewalks along Main Street include a furniture zone flexible
enough to incorporate plentiful bike racks that provide convenient access to the retail
businesses. Additionally, a significant portion of the bike racks designated for the Mobility Hub
should be covered so that bus shuttle users can leave their bicycles out of inclement weather for
the duration of a workday.
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Response:

Comment 4.7:

Response:

Comment 4.8:

Response:

Sidewalks along Main Street and throughout the development are dimensioned to include a
furniture zone. Bike racks will be positioned convenient to retail businesses.

Will the Village Green, parks, and playground be accessible by the public?

The Village Green, parks, and playground will be accessible by the public, and the public will be
encouraged to use these spaces.

The drawings seem to indicate that the only entry to the retail space in Building 2 is from Main
Street. Enlivening Needham Street with an entry to the east would help to make a more
pedestrian friendly environment.

Comment will be considered.

4.3 Multi-Use Path

Comment 4.9:

Response:

Comment 4.10:

Response:

Comment 4.11:

Response:

The shared use bike path should be a minimum of 11 feet wide (Newton Street Design Guide),
preferably 12 feet, to accommodate two-direction travel for pedestrians and bicyclists. To
provide the additional width, it may be prudent to shift 2 feet of width from the Charlemont
Street south sidewalk to the north sidewalk/bike path. Because this entails moving
Charlemont’s centerline 2 feet to the south, impact to the Needham Street/ Charlemont Street
intersection geometry will need to be considered.

There are separate sidewalks along both sides of Charlemont Street, so the bike path does not
need to be shared and widened here. The intersection geometry at Charlemont/Needham St was
coordinated with the MassDot Needham Street design team and is now fixed.

A more visible and intuitive connection is needed from the shared use bike path to Main Street
and the Village Green. The most logical route is Tower Road. While a designated bike lane is
unlikely to be necessary—due to low traffic volumes—an enhanced link should be made at the
northeast corner of the Charlemont Street/Tower Road intersection. This can be achieved with
a wide, bike friendly curb cut, potential pavement markings and/or additional signage at this
corner.

Comment will be considered.

A turning radius is needed at the north end of the share use bike path, just east of where the
path turns to cross Tower Road. Though very close to the adjacent sidewalk, a minimum 10-
foot inner radius is needed to accommodate bicyclists with trailers or on tandem bicycles. The
nearby bikeway crossing should include green pavement marking to distinguish it from the
adjacent Tower Road crosswalk (see Newton Street Design Guide, 5.1.3 Bicycle Crossing Design,
p. 49).

All good suggestions. Refinements and details such as these will be addressed during final design.
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Comment 4.12:

Response:

Comment 4.13:

Response:

Comment 4.14:

Response:

Comment 4.15:

Response:

Due to the two-way bicycle crossing of the bikeway at Needham Street, a bicycle signal with its
own distinct phase will need to be part of the Needham Street/Charlemont Street intersection
and signal design.

Correct. This has been coordinated with the MassDot Needham Street design team.

The old rail bridge over the Charles River south of Christina Street is currently gated, but not
locked. The bridge deck is in poor condition. Please provide information on the ownership and
condition of the bridge and Northland’s ability to acquire an easement over the bridge and
make improvements if needed.

The old rail bridge is owned by the MBTA, accessed from the Newton side across land owned by
the Barry Price Center. DCR owns the land on the City of Needham side of the river Northland and
the City have been working together to coordinate with MBTA, DCR and the Price Center, to assess
its condition and feasibility to be utilized for bikes and pedestrians.

A crosswalk should be provided where the proposed multi-use path would cross Christina
Street. It appears there is limited site distance at this location due to a curve in the road.
Identify the required stopping sight distance at this location and indicate if enhancements such
as an RRFB or other devices would be required to improve motorist awareness of the crossing.
Indicate if Northland would provide a new crosswalk and safety enhancements as needed.

These are good comments and we are aware of the design challenges at this location. The bike
path will be designed to meet industry safety standards and best practices throughout the project
limits, but we are not at a point in the design process to identify these with specificity at this time.

The area behind the Stark Building at 55 Christina Street includes a paved walkway with wooden
guardrail between the Stark parking lot and a rear entrance of the building. This walkway would
need to be modified to 1) provide at least 10 feet of width for bicycle and pedestrian travel and
2) provide a connection to the old rail alignment between the walkway and Christina Street.
Please indicate Northland’s commitment to provide these improvements.

Northland is committed to continue working with City officials and other stakeholders to make a
bike path link between the greenway and the DCR Charles River Reservation path system happen,
and Northland now owns the Stark building. The bike path will be designed to meet industry safety
standards and best practices throughout the project limits, as noted previously.
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4.4 Reconstruction Plans for Needham Street/Winchester Street

Comment 4.16:

Response:

Response:

BETA suggested various revisions to the MassDOT Needham Street reconstruction.

VHB believes that revisions to the Needham Street reconstruction are not appropriate or practical
at this time and not indicated for the Northland Newton development. The City may raise these
issues with DOT if they are warranted

The Applicant should investigate if it is feasible to extend the Upper Falls Greenway along the
former rail right of way to the northeast to intersect with Winchester Street via Curtis Street.

Other stakeholders, including planning staff and bike advocate groups have already looked at
different ways to connect or extend the north end of the greenway beyond its termination behind
National Lumber. Northland is willing to engage with efforts to enhance/extend the Greenway
but does not have rights in the land of others.

4.5 Miscellaneous Additional Comments

Comment 4.17:

Response:
Comment 4.18:

Response:

Comment 4.19:

Response:

The intersection of Chestnut Street/Elliot Street has old pedestrian and traffic equipment and
signal heads. The Applicant should consider upgrading both the traffic and pedestrian signal
equipment including countdown signal heads.

The comment has been noted

Generally, the two-designated bike share drop spots are in the most-logical locations within the
proposed development. The Mobility Hub drop spot would be more easily accessible to/from
the shared use bike path if relocated to the opposite side of Unnamed Road however. Though a
few steps further from the shuttle service pick-up/drop-off locations, its proximity to the
Charlemont Street crosswalk will provide more seamless access to the path. Avoiding the need for
bike share users to cross the Unnamed Road crosswalk will also minimize the conflicts between
bike share users and shuttle buses turning right onto Charlemont Street.

Comment will be considered in light of all aspects of design and operational objectives.

Ensure that all shuttle buses have front-mounted racks to carry at least two bicycles. These
should be intuitive to use and similar in design to those used on MBTA buses.

All shuttle buses will have bike racks that are able to carry two bicycles, using the same design as
the bike racks used on MBTA buses. This is in keeping with 128BC’s current fleet standards.
lllustrated instruction cards that can be handed to cyclist-riders are provided aboard all shuttles.

5.0 Internal Circulation and Parking

5.1 Site Access Plan

Comment 5.1:

The Applicant should indicate if site roadways will be privately owned and maintained.
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Response:

Comment 5.2:

Response:

Comment 5.3:

Response:

Comment 5.4:

Response:

Comment 5.5:

All site roadways will be privately owned and maintained.

Based on a review of the site plans (Sheet A-7.01), the Needham Street south site driveway is
shown as a shared through/right-turn lane instead of a shared left-turn/right-turn lane. Due to
the heavy traffic demands along the Needham Street corridor and the long delays for vehicles
attempting to exit the site destined for Needham Street to the north, BETA recommends that
the south site driveway be modified to restrict left-turns onto Needham Street. On-site vehicles
can use the north site driveway signalized intersection to complete this maneuver.

There is no need to modify the driveway to restrict maneuvers here. In reality, drivers destined
northbound on Needham Street are more likely to choose to leave the site at the Charlemont Street
driveway or the Tower Road exit during heavy traffic demand periods.

Based on a review of the site plans and the intersection capacity analyses provided in the Traffic
Impact and Access Study, vehicle queues are projected to extend westerly along the north site
driveway (Charlemont Street Extension) from Needham Street and through the first internal
intersection (Unnamed Street) during the Weekday PM and Saturday Midday peak hours. With
Building 7 representing the transportation hub and vehicles estimated to turn right onto the
north site driveway headed for Needham Street, BETA recommends that DO NOT BLOCK
INTERSECTION pavement markings and signs be implemented at this location.

Agreed.

As shown on the site plans (Sheet C-6.1) and as described in the Traffic Impact and Access Study,
the proposed Oak Street site driveway would be relocated across from Saco Street to form a four-
way signalized intersection. The site plan depicts the site driveway as a two-lane approach with
an exclusive left-turn lane and an exclusive right-turn lane. Based on the traffic study, however,
this site driveway would be a single lane approach. If the site driveway would be a two-lane
approach, then updated intersection analyses should be provided. In addition, the traffic study
analyzed the proposed Oak Street site driveway as a three-way unsignalized intersection. The
updated intersection analyses should also include Saco Street within this location. A one-way
counter-clockwise roadway is shown around the Village Green.

Updated analyses have been conducted at the location of Oak Street and the proposed Site
driveway / Saco Street with the proposed Site driveway approach having a designated left-turn
lane and a designated through / right-turn lane. Based on the results, the left-turns from Oak
Street are expected to operate at LOS A with minimal queues under all time periods and the Saco
Street approach is expected to operate at LOS C with minimal queues under all time periods. The
proposed Site driveway left-turn movement is expected to operate at LOS D or E with maximum
queues of 1-2 vehicles during all time periods, and the proposed Site driveway right-turn
movement is expected to operate at LOS B with minimal queues under all time periods. A LOS table
and capacity analysis worksheets are included in the Attachments.

A Do Not Enter sign should be installed on the Village Green loop exit at Main Street. The
internal roadways are shown to be 20 or 22 feet wide with on-street parking in some areas. The



Ref: 12239.00
February 21, 2019
Page 19

Response:

Comment 5.6:

Response:

Comment 5.7:

Response:

Comment 5.8:

Response:

Comment 5.9:

Response:

proposed roadway widths appear adequate in terms of encouraging slower vehicular speeds.
The proposed four raised intersections will further reduce vehicle speeds.

Vehicular use within the Village Green has been reconsidered and there will no longer be regular
parking and pick-up/drop-off maneuvers. Please see revised plans.

The site plans show that the raised intersections will be constructed with pavers. Are the pavers
permeable? Will the site roadways be constructed with a porous material?

Different paver types will be used throughout the project and will ultimately depend upon
underlying soils and other drainage related considerations. All options for porous pavements are
being evaluated, but generally no, the site roadways will be predominately standard hot-mix
asphalt paving.

Will there be a posted speed limit on internal project roadways?
Speed limit signage will be posted at key locations near the vehicular entrances to the site.

The Newton Fire Department should review the proposed plan for emergency vehicle access
and circulation. Confirm that all internal turn radii are adequate to accommodate emergency
vehicle.

In accordance with the City of Newton’s Rules and Regulations of the Planning Board Acting as a
Board Survey (Section V.B.4), the grades of roadways and access points shall be between 0.6% and
12% unless otherwise permitted by the Planning Board. Upon review of the site plans, the
internal roadways and driveways appear to meet this criterion.

The site plans show a separated pull-out for loading and shuttle service and drop-off/pick-up on
the east side of the Unnamed Road. There is a bump-out shown on the east side that separates
the two areas.

The minimum design basis for turning maneuvers at all internal roadway intersections is the
Newton Fire Truck (Bus-45) turning template. The Fire Department has reviewed the site plan, and
Northland will keep the Department informed as to changes

The Applicant should consider removing the bump-out to maximize the curb space available for
loading, shuttle service, and drop-off/pick-up. Confirm that the proposed pull-out curb space is
adequate to accommodate peak loading/shuttle/drop-off and pick-up volumes.

The loading area is designed to accommodate three shuttle buses including room to load and
unload bikes from the shuttle mounted bike rack.
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5.2 Parking

5.2.2 Shared Parking Spaces

Comment 5.10:

Response:

Based on a review of the October 12, 2018 Right-Size Parking calculations provided for The
Northland Newton Development, discrepancies were found with the base parking ratios that were
used versus the ULl recommended ratios. Therefore, the Applicant should indicate if 2,283
parking spaces are required on-site to meet the demand per ITE and ULI methodologies.

Northland is not utilizing ULI ratios which do not apply to a mixed use development of this nature
with the assumed shuttle services. The petitioner intends to be responsive to the City Council’s
request that parking be reduced to the minimum necessary so as to encourage shared uses and
alternative transportation.

5.2.3 MBTA and MassDOT Transit Oriented Development Policies and Guidelines

Comment 5.11:

Response:

The Applicant is proposing one parking space for each of the 822 residential units. This ratio
meets the TOD parking guideline for residential land use (0.75-1.5 spaces per unit) provided in the
MBTA and MassDOT TOD Policies and Guidelines.? Parking ratio guidelines for the other relevant
land uses include:

e Office: 1.0-2.5 spaces per 1,000 square feet
e Retail 1.5-3.0 per 1,000 square feet

As presented in Table 2 — Peak Parking demand — Shared Parking, Memorandum from VHB, Inc. to
Mr. Barney Heath, Director of Planning, October 12, 2018, it appears that the shared parking
demand for the retail, office, restaurant, medical office, and health club components may exceed
the parking ratios provided in the MBTA and MassDOT TOD guidelines.® Please provide
information on the proposed parking supply ratios for each of the project land use components.

See above 5.10

2 |bid., 17
3 Ibid., 17
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5.2.5 Parking Design and Layout

On-street angle parking is show on the south end of the Village Green loop.

Comment 5.12:

Response:

Comment 5.13:

Response:

Comment 5.14:

Response:

Comment 5.15:

Response:

Comment 5.16:

Response:

Comment 5.17:

Response:

Comment 5.18:

Response:

The applicant should consider reverse-angle spaces for this area to reduce conflicts with
pedestrians when backing out of the spaces.

Angled spaces are no longer proposed on the Village Green. See our Response Plan.

The internal on-street parking spaces are shown to be 21 feet long and 8 feet wide. Off-street
surface spaces are 19 feet long and 9 feet wide. Since the internal on-street parking spaces are
shown to be only 8 feet wide, the City’s minimum requirements are not met (9 feet).

Agreed. A waiver has been requested.

The on-street parking spaces along Main Street between Buildings 3 and 6 are shown to be 16 feet
long for the angle/perpendicular parking. Since these on-street parking spaces are shown to be
only 16 feet deep, the City’s minimum requirements are not met (19 feet).

These stalls are dimensioned on the Layout and Materials Plan to be 8 x 21’

Any other parking stalls not previously identified as part of this peer review that do not meet
the City’s requirements should be reconfigured accordingly.

Waivers are being sought.
Indicate where visitors for on-site retail will be directed to park.

Retail visitors will be directed to park in the garage. On-street parking spaces are available also on
a first-come basis.

Any compact parking stalls should be identified, counted, and supported with industry
standards.

Compact spaces are noted on the drawings.
The number and dimensions of the proposed handicapped parking stalls should be provided.

Accessible spaces are noted on the drawings.

6.0 Loading and Curbside Activity

Comment 6.1:

To confirm that the City’s Ordinances are being met, truck turning plans should be provided for
each of the delivery areas and within the site to ensure that all necessary maneuvering space
can be accommodated on-site and would not require traveling onto parking spaces or into
vertical obstructions.
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Response:

Comment 6.2:

Response:

Comment 6.3:

Response:

Comment 6.4:

Response:

Comment 6.5:

Response:

Truck loading areas are noted on the plans, and no new loading areas require truck maneuvers off
site (i.e. from Oak Street and Needham Street). The ordinance does not stipulate the design loading
vehicle.

To ensure that the City’s Ordinances are being met, dimensions of all loading areas should be
provided.

In addition to the loading areas labeled and dimensioned on the plans, delivery trucks will utilize
on-street parking lanes as loading zones during retailer non-business hours, typically before 9 am.
Dimensional waivers are being sought.

As identified in The Northland Newton Development Traffic Impact and Access Study, the existing
loading dock for Building 1 along Oak Street will be maintained. Based on a review of the site
plans (Sheet C-5.1), however, the existing loading dock would be expanded to accommodate two
trucks. This discrepancy should be clarified and the dimensions of the Oak Street curb cut
should be provided.

Northland plans to maintain the loading area a on Oak Street for Building 1, but a second truck
dock next to the existing is proposed.

The study states that on-street spaces would be provided along Unnamed Road to load and
unload for Building 2. It appears, however, that direct ingress to Building 2 may not be available.
This issue should be clarified and a designated loading space should be identified.

Delivery trucks will utilize on-street parking lanes as loading zones during retailer non-business
hours, typically before 9 am.

A loading dock would be provided for Building 3 that would be accessed by way of the Village
Green Perimeter Road. With the Village Green Perimeter Road proposed as a one-way
counterclockwise roadway, details should be provided as to how a delivery truck would be able
to access the loading area (i.e., turn right in or need to reverse in).

This response is applicable to Comments 6.5 through 6.11. Deliveries and loading for all buildings
will be further evaluated and scrutinized by the design team as the Response Plan advances
through design. Please recognize that the internal roadways, although open to the public, will be
privately owned and maintained. Therefore, any loading on the internal streets is “off-site” as far
as zoning is concerned.

An adequate and convenient loading plan is a fundamental imperative needed to attract and
retain retailers to the site willing to lease the spaces being created. Therefore, it is in the
proponent’s best interest to get it right whether conventional or not. To guide this important
aspect of the development plan, the proponent has engaged retail design specialists whose
feedback has influenced the Response Plan. Additional details can be provided in due course.
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Comment 6.6:

Comment 6.7:

Comment 6.8:

Comment 6.9:

Comment 6.10:

Comment 6.11:

As proposed, delivery trucks would access the loading dock for Building 4 from the surface parking
lot off Pettee Lane. A description and details should be provided as to how delivery trucks
would access the loading dock (e.g., enter parking lot via Pettee Lane, circulate in a
counterclockwise manner, and back into loading area).

For Building 5, delivery trucks would enter the parking garage from either Pettee Lane or Tower
Road to access the loading dock. A description and details should be provided as to how delivery
trucks would access the loading dock within the parking garage.

As proposed, trucks would access the loading dock at Building 6 from the North Site Driveway
(Charlemont Street Extension). During times when service and loading trucks are not present,
parking would be permitted in front of the loading curb cut. A description and details should be
provided as to how delivery trucks would access the loading dock (e.g., back in from Charlemont
Street Extension eastbound/ westbound). In addition, it is recommended that the proposed
parking spaces in front of the loading area curb cut be removed to ensure no conflicts would
occur.

On-street parking spaces along Unnamed Road would be designated as a loading and shuttle
service area for Building 7. With Building 7 proposed to be the transportation hub, it is expected
that there will be heavy activity and conflicts in this area along Unnamed Road. It is
recommended that these areas be signhed to indicate separate areas and that consideration be
given to removing the bump-out area between the loading area and the drop off/pick up area to
provide more storage.

For Building 8, the driveway on Needham Street would be maintained for access to the existing
loading dock (north of Charlemont Street). A description and details should be provided as to
how delivery trucks would access the loading dock (e.g., back in from Needham Street or back
out onto Needham Street).

Service and loading activity for Buildings 9 through 13 are proposed to be conducted within the
abutting on-street parking spaces along Pettee Lane. For Building 13, a description and details
should be provided as to how delivery trucks would ingress and egress that parking area access
(e.g., enter parking area off Pettee Lane, align parallel to Building 13, and then back out onto
Pettee Lane).

7.0 Transportation Demand Management Strategies

7.1 Mobility Hub (Located on-site in Building 7)

Comment 7.1:

Response:

Wi-Fi should also be provided, along with security (e.g., CCTV) appropriate for the operation.
The Applicant should define the commitment to staff and maintain the Hub.

Wi-Fi and security will be provided in the Mobility Hub. The Proponent will staff and maintain the
Hub.
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7.2 Shuttle System

Comment 7.2: Fare structure: to assess the long-term feasibility of the service and its ability to attract and
sustain ridership, starting assumptions need to be made regarding the fare and costs. These
include:

e What is the base fare; will it vary by peak/off-peak; by distance; by week day/weekend;
by resident/non-resident?

e Will there be discounts, monthly passes, etc.

e Transit services almost always require a subsidy; what is the source of the subsidy and
what is the commitment to continuing the subsidy?

e Related to the previous item, is there a target fare recovery ratio?

e Capital costs for the fleet will be substantial (and discussed in a following section); what is
the commitment to acquiring/leasing the fleet?

Response: 128 Business Council’s system funding model, which Northland understands and supports, is that
member organizations themselves bear the cost of shuttle services, to be paid up-front at the
beginning of each operating year. Fares are set aside to guarantee a consistent or improved level
of service throughout the year. Given this funding model, 128BC has not found fare structure to be
determinant of service feasibility, since the fare is not expected to fund that service.

Also given this funding model, it was not judged critical at this stage of planning to fix a specific
fare structure. However, 128BC would be open to working with Northland to determine a tentative
fare structure if deemed necessary by the city.

Comment 7.3: Service phasing: A new service requires time to mature and demonstrate its effectiveness. The
Implementation Plan is correct that the shuttle system will need to be adjusted in response to
actual ridership and ability to adhere to schedules and headways. Questions include:

¢ How will service development be coordinated/phased with development and occupancy
of the site?

e What are the metrics that Newton will use to monitor the shuttle system and determine
whether it is meeting trip reduction goals?

e What is the consultation process between Northland and Newton to discuss changes to
the system and fare structure?
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Response:

Comment 7.4:

Response:

Comment 7.5:

Response:

Comment 7.6:

Response:

The four routes proposed in 128BC’s Implementation Plan represent “Phase 1” of the shuttle
system. 128 Business Council will monitor daily ridership on a stop-by-stop basis and has proposed
the following benchmarks for defining system ‘success’: 75% capacity for on-peak runs and 30%
capacity for off-peak runs after 6-12 months for Route 1, and 60% capacity for on-peak runs and
20% capacity for off-peak runs for Routes 2, 3 & 4. In order to contextualize achieved ridership,
128BC has offered a commitment to yearly surveying of all shuttle riders, to begin 3-6 months after
service roll-out, and bi-yearly surveying of the surrounding community, to begin 3-6 months before
service roll-out. The goal of this surveying would be to assist in determining whether ridership
below the defined benchmarks is a result of behavioral, service, route, or mode issues, and then
adjust accordingly. 128BC and Northland are open to suggestions from the city regarding a specific
process for sharing and responding to this ridership and survey data. Northland does not doubt
that the service will require and be enhanced by adjustments to routes, timetables, operations and
equipment over time. In addition the technology today is different from the technology of 5 years
ago, and Northland expects it to be different in another 5 years.

Emergency Ride Home: This is an important feature of the Implementation Plan; it provides
shuttle system users with the assurance that in the event of personal illness or family emergency
they will have access to transportation. Although the program may not be extensively used, it
provides a critical level of confidence to transit and TDM users. What is the long-term
commitment to the program and how will the service be funded?

This program is funded using 128BC TMA membership fees, to which Northland would contribute.

Connectivity and Schedules: An important feature of the shuttle system is connectivity to MBTA
services, particularly commuter rail and the Green Line. The shuttle system will need to be flexible
in order to respond to MBTA service delays. The 128 Business Council has an active dispatch
capability that can adjust operations in response to MBTA system delays. Will this system be
used for the project shuttles?

Yes, all of 128BC services rely on live shuttle dispatch, which is supported by GPS shuttle tracking
visible to both riders and operations staff.

Passenger surveys: To align the schedules and routes with demand, regular passenger surveys
should be conducted to refine the service; this may result in revisions to the existing service or
identification of new destinations.

As mentioned in the response to 7.3, 128 Business Council has offered a commitment to yearly
surveying of all shuttle riders, to begin 3-6 months after service roll-out, and bi-yearly surveying of
the surrounding community, to begin 3-6 months before service roll-out.
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7.2.1 Proposed Shuttle System-Newton Circulator

Comment 7.7:

Response:

This route provides several connections to MBTA service, including the Green Line and Worcester-
Framingham commuter rail. Accessibility for those with physical disabilities is a challenge at the
Highlands stop and at Newtonville. This route may also serve local personal and shopping trips. A
45-minute service offers only a moderate level of service. For a route that will serve multiple
trip purposes, 30-minute service is recommended.

The schedules included in the Implementation Plan were intended to be conservative, especially in
light of the unknowability of future traffic conditions at the time of system roll-out. 128 Business
Council has asked one of its shuttle vendor partners to test the routes as currently designed under
current traffic conditions, to determine whether a higher frequency can be promised.

7.2.2 Proposed Shuttle System-Needham Commuter

Comment 7.8:

Response:

The schedule and frequency should pivot off of the commuter rail schedule; although there is a
gap in mid-day rail service. The Emergency Ride Home program can serve as an on-demand
alternative for those who have a valid need to return from Boston midday.

The schedule as currently designed is structured around the commuter rail schedule and will be
updated should that schedule change. The Emergency Ride Home program traditionally utilizes
either TNCs or local livery services in order to meet unusual and emergency needs; there are not
dedicated vehicles reserved for Emergency Ride Home. This is distinct from an on-demand service.

7.2.3 Proposed Shuttle System-Cambridge Express

Comment 7.9:

Response:

The Kendall Square area is an important regional employment center for technology and research.
As such, this service is likely to be attractive to many residents. One challenge will be maintaining
headways, since the shuttles will use a road network that is congested during peak periods. The
60-minute service is not likely to offer a competitive service. The proposed shuttle would also
provide a similar level of service on weekends. One revision to consider would be to curtail
weekend service and re-deploy bus hours to weekday service at 30-minute headways. A cover
bus should also be available in order to maintain service headways.

Comments have been noted. A back-up vehicle is included in the current system plan. 128BC does
not recommend curtailing weekend service, as this would limit the ability of riders to choose to not
own a personal vehicle. As mentioned above, 128 Business Council has asked one of its shuttle
vendor partners to test the routes as currently designed under current traffic conditions, to
determine whether a higher frequency can be promised.

7.2.4 Proposed Shuttle System-Boston Express

Comment 7.10:

This has the potential to be a heavily used route; the rapid increase in jobs and housing in the
Seaport district makes this an attractive destination. The route would also provide connections to
the MBTA at South Station, including the Red and Silver Lines. Again, road congestion will be a
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Response:

challenge and it may be necessary to have a cover bus to maintain headways, even at 60
minutes.

We agree that road congestion will be a challenge. As noted above, a back-up vehicle is included in
the current system plan.

7.2.5 Estimated Ridership

Comment 7.11:

Response:

Comment 7.12:

Response:

The Traffic Impact and Access Study presents trip generation estimates; Table 7 on page 52
indicates peak trips (weekday morning + weekday evening) of 363 transit trips. The Applicant’s
transportation planning team should coordinate their transit trip and shuttle ridership estimates
and present a unified estimate of ridership and expected future mode share.

The TIA developed by VHB and the Transportation Implementation Plan developed by the 128
Business Council do not present a unified estimate of ridership on the proposed shuttle system
because the TIA only looks at transit ridership that is expected to be generated by the Site, while
the Transportation Implementation Plan looks at all potential riders that may use the shuttle
system. It is expected and encouraged that the shuttle service will be used by existing residents
who live and work in the area and see the shuttle as an attractive commuting option, and the
Transportation Implementation Plan includes these additional riders in their ridership estimates.
The TIA only looks at ridership that will be generated by the proposed Project

There needs to be a thorough discussion and assessment of TNC impact on shuttle bus ridership.

Several studies have recently documented the effect of TNC on transit use.4 TNCs compete
mainly with public transportation, walking, and biking, drawing customers from these non-auto
modes based on speed of travel, convenience, and comfort.

Comment has been noted. According to the Department of Public Utilities, 1,051,030 TNC trips
were started in Newton in 2017, which comes out to 12.34 trips per resident. (1,073,900 TNC trips
ended in Newton during the same period.) Most of these trips are relatively local, as the average
length of TNC journey is 4.5 miles. Given the challenge presented by this data and the lack of
industry standards regarding TNC management, TNC usage is a major subject of all current and
future 128BC studies and surveying.

7.2.6 Build Condition Mode Share

Comment 7.13:

A better assessment of possible change in mode share under the “robust” system could be
accomplished with:

e More information on the fare structure

4 “The New Automobility: Lyft, Uber and the Future of American Cities”, Schaller Consulting, July 25, 2018
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e Details on the long-term commitment by Northland to support the capital and operating
costs of the shuttle service
e Examples of transit mode share from other similar mixed-use developments with shuttle
service
Response: See our comments on fare structure under 7.3. 128 Business Council is unaware of any similar mixed-

use developments with shuttle systems of this scale.

7.2.7 Fleet and O & M Cost Estimates

Comment 7.14: Alternative fuel vehicles should be considered; options include CNG and hybrid diesel-electric;
all electric may become available in the future. Vehicles should meet ADA requirements and
include bike racks and Wi-Fi service.

Response: Comments have been noted. 128BC has followed the MBTA’s lead in the research and piloting of
hybrid and electric propulsion systems. In addition, 128BC is working with MassDOT to understand
how VW settlement funds might best be used to help advance the infrastructure for future
propulsion systems. The fleet proposed for this project meets ADA requirements, and will include
bike racks (see above) and onboard Wi-Fi.

7.2.8 Shuttle Bus System Conclusion
Comment 7.15: Ridership, Route Planning and Mode Share:

¢ VHB and the 128 Business Council should prepare an addendum that presents a
coordinated and internally consistent estimate of transit trips and ridership.

e Consider a route to serve the I-95/Route 128 corridor: develop ridership estimates and
service characteristics for this route.

e Provide detailed supplemental documentation and calculations on the feasibility of
achieving a 30% transit mode share.

e Prepare an analysis of the impact of TNCs on the shuttle system and how pick-up/drop-off
activity will be managed. The emergence of TNCs as an alternative to transit should not
be overlooked; this may have implications for the ultimate mode share that can be
attained by this development.

Response: In regard to serving the 1-95/Route 128 corridor, 128BC has been unable to find any data sets that
establish sufficient destination density around which to build a route. However, 128BC is currently
undertaking a survey of the Waltham-Lexington area, including the collection of origin-destination
pairs, and can provide the city with the result when they become available.

Data regarding TNC usage is not sufficiently granular to allow us to analyze the impact on this
specific shuttle system. However, once we undertake system-specific surveying, we will gather
information about TNC usage.
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Comment 7.16:

Response:

Comment 7.17:

Response:

Comment 7.18:

Response:

The plans for the Transportation Hub and surrounding streetscape include a designated TNC pick-
up/drop-off location, which will be advertised throughout the development. The example of
Massport is instructive; by designating a TNC pick-up area, riders know exactly what address to
enter, and drivers know exactly where to go.

Financial:

¢ The shuttle bus system represents substantial capital expenditures and continuing
operating costs (Table 4); it is important to confirm the commitment (financial and
duration) to the service.

e Develop an initial fare structure for the city to review.

« Develop a 5-year operating plan that estimates service hours and operating costs for the
shuttle and capital costs/lease for the fleet; the operating plan should also identify the
costs of maintaining and staffing the Hub, including a budget for the TDM coordinator
position.

Comments noted. The 590 estimated hourly rate provided by 128 Business Council to BETA
includes capital expenditures and operating costs over a 5-year contact period. These are not
treated as separate costs.

As noted above, 128BC has not found fare structure to be determinant of service feasibility, since
the fare is not expected to fund that service. However, 128BC would be open to working with
Northland to determine an initial fare structure if deemed necessary by the city.

Monitoring:
¢ Require regular reporting of mode share and system ridership.

As described above, ridership is tracked on a daily basis by 128 Business Council across all of its
services. Ridership is then totaled across stops, routes, and systems and made available to
member organizations and partners.

If the targets are not met, then additional mitigation is implemented:

¢ Identify mode share goals and other metrics to be used to evaluate the shuttle operation
at 6- and 12-month intervals for at least five years. A starting point for metrics would be
the projected ridership summarized on page 56 of the Implementation Plan.

¢ Identify potential mitigation if goals are not met.

Page 56 of the Implementation Plan shows ridership goals, not projected ridership. Since 128BC
is not making an adjustment to an existing service, but rather establishing a new system, no data
exists regarding projected percentage ridership gain. The MBTA itself struggles to predict
accurate ridership in corridors without existing service. Northland intends that both the ridership
of the shuttles and the traffic generation of the project be monitored and that the Special Permit
will contain procedures to evaluate and respond to future circumstances.
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7.3 Transportation Coordination

Comment 7.19:

Response:

Comment 7.20:

Response:

As part of the monitoring and reporting process, a quarterly summary should be provided to the
City of Newton that includes daily shuttle bus ridership by route, revenue and cost information,
carpool/vanpool ridership, car share and bike share usage.

Northland can provide a quarterly summary of daily shuttle bus ridership by route, revenue and
cost information, carpool/vanpool ridership, and car share and bike share usage.

The Transportation Coordinator should conduct an annual transportation survey of residents
and employees and report results to the City of Newton.

Northland can conduct an annual transportation survey of residents and employees and report
results to the City.

7.5 Additional TDM Measures (TIAS PROVIDES FULL LIST OF MEASURES)

Comment 7.21:

Response:

Comment 7.22:

Response:

Comment 7.23:

Response:

The 128 Business Council and VHB should prepare an addendum that provides a more detailed
analysis of TNC operations, both in terms of pick-up and drop-off locations, as well as the
relative attractiveness of TNCs compared with shuttle operations. While the site plan may
designate specific curb pick-up and drop-off locations for TNCs, these services use apps that have
algorithms that would direct the driver to pick-up at the location from where the ride request is
originating. Similarly, drop-off would be at the location that the rider entered into the app when
booking the ride. The applicant should clarify how this activity can be managed effectively.

Specifying a designated pick-up/drop-off address has been shown to be effective at Massport, as
well as similar locations in other municipalities.

The Transportation Implementation Plan 128 indicates that the Northland development will begin
with four shared vehicles for a pilot period of six months. When will the six month pilot occur: at
first phases of project or at project completion? Will they be available to the general public?
What if there is low demand during the pilot period, will shared vehicles still be provided on-
site? Where will the shared vehicles be located?

The Zipcar (or equal) pilot period would begin as soon as residential units are occupied. The
vehicles would be available to the general public. Shared vehicles would be located in the parking
garage.

Indicate how many carpool and vanpool spaces will be provided on-site and in what locations.

The number spaces will be determined based on demand. As the Transportation Demand
Management Plan is finalized, the number, types of spaces and location(s) will be determined.
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Comment 7.24:

Response:

Comment 7.25:

Response:

Comment 7.26:

Response:

Indicate how many EV charging stations are proposed and what locations including preferential
parking spaces.

Northland will be providing a minimum of 2% of total parking spaces as EV charging stations in
preferential locations per LEED requirements. The spaces will be allocated proportionally for
residential parking, office parking and retail parking.

Explain how paid parking charged directly to employers will work.

Employers will be allocated a certain number of spaces based on the amount of space they are
leasing. The cost of the spaces will be included in their lease rate.

Will visitors have to pay for parking on-site in garage and surface spaces?

We will prepare a comprehensive and flexible parking management plan that encompasses the
many types of parkers (office, retail, residential, visitors, short/long-term) at the project. The plan
will determine, when, if necessary, a charge will need to be applied to parkers.

8.0 Consistency with Newton Street Design Guides

8.1 Sidewalks

Comment 8.1:

Response:

Comment 8.2:

Response:

Comment 8.3:

Response:

8.2 Roadways

Comment 8.4:

Response:

Confirm that amenity zones are at least 2 feet wide on-site. The amenity zones around the
inside of the Village Green appear to be approximately 2 feet wide. Consideration should be
given to widening the amenity zone around the Village Green.

As shown in the “Streetscape” section of the Master Plan and Design Guidelines, most of the
“amenity zones” are a minimum of 6’ wide.

Confirm that all on-site sidewalks are at least 5 feet wide.
Confirmed
Confirm that all offset dimensions listed above are met.

The recommended dimensions listed in 8.1 of the BETA report will be considered in the final design
process.

Indicate if posted speed limits are proposed for the on-site roadways.

Speed limit signage will be posted at key locations near the vehicular entrances to the site.
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Comment 8.5:

Response:

Comment 8.6:

Response:

Comment 8.7:

Response:

Comment 8.8:

Response:

Comment 8.9:

Response:

8.3 Bikeways

Comment 8.10:

Response:

Comment 8.11:

Response:

Roadway center lines on-site are shown on the site plans only at the intersections of Charlemont
Street/Needham and Pettee Lane/Oak Street. Charlemont Street, Unnamed Road, and Tower
Road are shown to have 22 feet for two travel lanes. The 22 feet proposed for travel lanes may be
appropriate for Unnamed Road (moderate to heavy traffic volumes due to drop-offs/picks, and
shuttle buses) and Charlemont Street (heavy traffic volumes and width needed for loading).
Center lines should be considered for these roadways. The Applicant should consider narrowing
the travel lane width on Tower Road from 22 feet to 20 feet.

Comment has been noted.

Indicate if the recommended 26-28-foot curb-to-curb width for a two-way yield street is not
appropriate for on-site roadways given the lack of driveway spacing and on-street parking
utilization that is expected to be above 50 percent during most periods.

Please clarify comment.

The one-way loop roadway around the Village Green is shown to be 20 feet wide. This width
appears excessive. Consideration should be given to providing a 16 or 18-foot wide roadway.

Noted.

Confirm that there is no on-street parking at least 20 feet in advance of proposed crosswalks on-
site.

Noted.

The applicant should consider reverse-angle spaces on the Village Green to reduce conflicts with
pedestrians when backing out of the spaces.

Angled spaces are no longer proposed on the Village Green. See Response Plan.

The shared use bike path meets the minimum required width of 8 feet. The Applicant should
consider widening the path to at least 11 feet as recommended in the Newton Street Design
Guide, June 2018, to better accommodate two-direction travel for pedestrians and bicyclists.

Comment will be considered.

The shared use bike path has a buffer of at least 4-feet wide on the north side of Charlemont
Street that exceeds the recommended 3-foot width. This is acceptable.

No Response Necessary.
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Comment 8.12: Confirm that a planned shared use path along Charlemont Street east of Needham Street and
connecting with Christina Street will meet standards in the Newton Street Design Guide.

Response: This is the intent as to the roadway. The crossing of private land may be different.
8.4 Traffic Calming Measures

Comment 8.13: What is the design speed of the raised intersections? For this type of setting, a design speed of
20 MPH may be appropriate.

Response: Comment has been noted.

Comment 8.14: Will the full reveal height of the raised intersections be 6-inches?

Response: Yes.

8.5 Intersections and Crossings

Comment 8.15: The Site Detail Plan (C-10.1) shows a pedestrian crosswalk detail with 1-foot wide lines, 2-foot
spacing between lines, and 8-foot long lines. All on-site crosswalks should be designed to meet
the Newton Street Design Guide standards noted above.

Response: This is acceptable.

Comment 8.16: Intersection corner radius should be designed to meet the Newton Street Design Guide
standards noted above.

Response: This is acceptable.

9.0 Consistency with Needham Street Vision Plan

9.2 Improve Health of Existing Open Space and Create Diversity in New Open Space

Comment 9.1: Indicate if the open spaces proposed on-site will be accessible to the public.
Response: All open space on Site will be accessible to the public and public use will be encouraged.

Comment 9.2:  The Planting Plan does not show any street trees at Building 1 on both Needham Street and Oak
Street. The Applicant should consider providing street trees in this area to enhance the
pedestrian walking environment.

Response: There is no feasible location for street trees adjacent to Building 1 along Oak Street. There are
existing trees in the State ROW at the top of a very steep slope along Needham Street at the east end
of Building 1.
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9.3 Provide Ready Access

Comment 9.3: In addition to providing new connections on the site to the Greenway, the Applicant should
consider providing walking/biking amenities as listed above.

9.4 Improve Safety and Accessibility

Comment 9.4:  The Applicant should consider performing a speed study on the Upper Falls Neighborhood
roadways to measure average and 85" percentile vehicles speeds, identify measures, and
provide traffic calming devices as needed to improve safety for pedestrians and bicyclists.
Roadways should include Chestnut Street between Oak and Elliot Streets; Chestnut Street east
of Oak Street; and Linden Street, Ossipee Street, and Mechanic Street.

Response: We have not heard from the neighborhood any particular concerns about the need for traffic
calming. Should the City require such studies as mitigation for the project, then they will be
conducted.

9.5 Expand and Enhance Transit Connections along Needham Street

Comment 9.5:  Will the proposed shuttle buses have the ability to make additional stops along the Needham
Street corridor? (which will help to reduce auto trip making between destinations).

Response: Additional stops could be added where it is safe to board and alight passengers, and so long as it
did not negatively affect service. The City needs to approve shuttle routes and stops. More in
general, it is envisioned that the system would expand with the addition of partners and
connecting services.

Comment 9.6: A short-term action in the Vision Plan is to encourage and/or require use of electric or hybrid
shuttle buses. Will the Applicant provide shuttle buses with electric or hybrid propulsion?

Response: At this time the costs and ranges of these vehicles are not practical for our shuttle use.

Comment 9.7:  Along-term action in the Vision Plan is to institute transit signal priority (TSP) between the
Newton Highlands Station and the Needham border to improve reliability of buses and shuttles.
Will the applicant provide or contribute to providing TSP to improve travel time and reliability
for project shuttle buses, MBTA buses, and others?

Response: It is our understanding that the MassDOT Needham Street project includes TSP adaptable signal
controls. The Proponent will evaluate the cost/benefit of employing optical readers on its shuttles
in coordination with the city and MassDOT.

9.6 Convert Needham Street from an Isolated to a Connected Roadway

Comment 9.8: Indicate if the Applicant will provide wayfinding signage to amenities and visitor parking on-site
and to the connections to the Greenway?
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Response:

The Proponent will provide appropriate wayfinding signage on-Site to different amenities, visitor
parking locations, and the Upper Falls Greenway. Please see the “Signage, Branding and
Navigation” section (pages 109-114) of the Northland Newton Master Plan & Design Guidelines”
for a conceptual overview.

9.8 Prepare for Future Tech: Shared, Electric, Autonomous Vehicles

Comment 9.9:

Response:

Comment 9.10:

Response:

The site plans show residence drop-off/pick-up areas on the Unnamed Road. Provide information
on potential levels of demand for transportation network companies (Uber, Lyft) and if this
level of demand can be accommodated in the designated areas without impacting shuttle bus,
private drop-off/pick operations, and loading. Indicate if the proposed drop-off/pick-up curb
areas can be expanded and/or if additional areas can be provided if required.

Additional TNC drop-off/pickup areas will be considered as demand requires.

The Transportation Implementation Plan recommends that the project begin a car share program
with four vehicles for a pilot period of six months. Provide information on any discussions or
arrangements made with car share companies (e.g., ZipCar) as to the potential demand on-site
and within the Needham Street corridor and the ability to expand the program as demand
warrants.

This Project area is not an established market for ZipCar or similar carshare programs; however, in
128BC’s work with ZipCar, they have shown a willingness to place vehicles in new areas so long as
they are guaranteed a certain monthly revenue — hence the pilot period. Once carshare demand is
established, it would be up to ZipCar to measure and respond to that demand.

9.13 Utilize Design to Encourage Active Community Life

Comment 9.11:

Indicate if pedestrians can enter retail shops and restaurants directly from Needham Street.
Also, see Comment 9.1 above.

Response: There will be entrances accessible directly from Needham Street at Building 7.
10.0 Other Comments

Comment 10.1:

On October 6, 2017, The Executive Office of Energy and Environmental Affairs submitted a
Certificate of The Secretary of Energy and Environmental Affairs on the Environmental Notification
Form for the Northland Needham Street Redevelopment project (EEA #15757). The Certificate
states, “I have reviewed the Environmental Notification Form (ENF) and hereby determine that
this project requires the preparation of a Mandatory Environmental Impact Report (EIR). The
Proponent should submit a Draft EIR (DEIR)...” The Applicant should provide information on the
status of the required DEIR.
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Response:

Comment 10.2:

Response:

The Proponent will prepare a DEIR as requested by the Secretary of Energy and Environmental
Affairs. The DEIR has not yet been submitted and the anticipated schedule is not known at this
time.

As proposed, the Applicant is looking to include a shuttle bus program with direct connections to
nearby transit stations and to Cambridge and Boston. The intent of this transportation
management technique is to encourage residents, employees, and patrons to use the shuttle
service instead of driving to the site. As such, a monitoring program is recommended to be
conducted as the level of success for the shuttle system is unknown. In accordance with
MassDOT guidelines, the monitoring program should include, but not limited to, the following:

e Monitoring of trip-making and mode share relative to the mode share assumptions and
goals in the traffic study (to both the Existing Mode Share and the Robust Shuttle
Service).

e Verification of infrastructure elements, including transportation system improvements
(on-site and off-site), parking accommodations, and on-site amenities, as well as
measures of infrastructure utilization.

¢ Incentive- and education-based measures, including measures provided,
uptake/participation by on-site residents/employees/patrons, and outcomes of
measures implemented.

If the transportation monitoring program indicates that the shuttle service system is not as
effective as evaluated (to both the Existing Mode Share and the Robust Shuttle Service), the
Applicant should be held responsible for: (1) identifying and implementing operational
improvements at constrained locations, or (2) providing a financial contribution to the City of
Newton for improvements. The improvements could involve capacity and mobility measures,
traffic signal timing and phasing modifications and further refinement of the transportation
management program to reduce vehicle trips to/from the site. The Applicant should submit
annual transportation monitoring program reports to the City of Newton on the implementation
of the program for the first 5 years of operation after full project occupancy. Upon review, the
City will provide necessary adjustment recommendations for the Applicant to implement or
require the Applicant to conduct appropriate improvement measures.

Applicant will work with the City to develop an effective monitoring program.
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