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Abstract

This report presents the results of the first phase of a two phase research
project undertaken by the California Department of Transportation (Caltrans)
to study travel characteristics of infill development in California’s metropolitan
areas. This research was guided by goals to establish a database of empirical
trip generation studies for various types of infill development, to standardize a
data collection and analysis methodology, and to coordinate this research
with the Institute of Transportation Engineers (ITE) with an objective to
integrate the findings into a future ITE publication. The specific objectives of
this research were to:

+ Develop a methodology for identifying and describing urban infill
locations suitable for collecting infill trip rate data,

+ Define and test a methodology for collecting trip generation rate data in
urban infill areas,

+ Develop trip generation rates for common infill land use categories in
urban areas of California,

¢ Establish a California urban infill land use trip generation database, and

¢+ Supplement ITE trip generation data.

The first phase of this research project can be considered a pilot study for
one of the nation’s first comprehensive efforts to collect trip generation data
for urban infill land uses. As a pilot study, it has been successful in identifying
and testing data collection methods and determining ways to resolve
challenges. A limited amount of data was collected in this first phase, and
the lessons learned have strengthened the knowledge and techniques for
continuing data collection in the second phase of this research.

The preliminary data collected and evaluated to date from 13 sites indicate
that the studied land use categories have lower trip generation
characteristics in urban infill contexts than ITE trip generation rates. More
data points are required for the full set of selected land uses to substantiate
and validate this preliminary conclusion and to estabilish statistical
correlations between urban contexts and trip generation characteristics.
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1

Introduction

Infill development is defined as new development and redevelopment projects
located on vacant or underutilized land within existing developed areas. Infill
development is one strategy for revitalizing declining city and suburban cores
and town centers. It promotes efficient and cost-effective use of existing
infrastructure and services (such as streets, transit, and utilities), and expands
opportunities for housing, recreation, and economic growth.

During local land use review and development permitting processes, public
agencies commonly require estimates of vehicle travel impacts associated with
proposed land use projects, assessments of their potential contribution to traffic
congestion, and identification of appropriate mitigation strategies. These
strategies often include mitigation fees, private developer contributions, special

tax assessment districts, and specific facility
improvements.

In preparing traffic and transportation impact
analyses, professionals often rely on the
Institute of Transportation Engineers’ (ITE)
published trip-generation rates for various
types of land uses. However, ITE data
typically reflects isolated suburban
development usually lacking availability and
proximity of transit service, and the existence
of pedestrian and bicycle facilities. As a
result, the use of ITE trip-generation rates for
proposed urban infill development projects
served by transit and having good
pedestrian access could significantly over-
predict vehicular traffic impacts.

The use of trip generation data goes beyond
traffic impact analysis. It also has significant
economic and environmental
consequences. Trip generation rates are
used in the development and application of

Benefits of Infill
Development

Provides housing
opportunities closer to
jobs

Encourages community
revitalization

Reduces suburban
sprawl

Makes better use of
existing infrastructure

Encourages walking and
the use of transit

Reduces need for
automobile ownership

traffic impact fees and are a major determinant in the approval of infill
development projects and parking provisions. The use of auto-oriented suburban
traffic generation data for assessing urban infill projects can produce an inherent
inequity in the approval process resulting in a potential disincentive for
developers to take on the increased challenges of infill development.

Kimley-Horn and Associates, Inc.
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All of these consequences can result in a slower pace of infill development,
higher costs, and delay and/or even rejection of otherwise beneficial infill
projects stalling economic development, housing provisions, and job growth
within existing urban and suburban areas.

It is clear that further research is needed to help better understand the trip
generation characteristics of infill development. Although recently there have
been a number of research projects to determine the travel characteristics of
infill, transit-oriented, and mixed-use development, the one conclusion that can
be drawn from this body of information is that, as a profession that studies the
effect of land use on transportation, transportation professionals do not yet fully
understand how much traffic is generated by these types of developments in
higher-density urban and suburban settings.

1.1 Problem Statement

The Institute of Transportation Engineers (ITE) trip generation rates have been the
primary source for travel demand analysis of new development throughout the
United States, and they are relied upon for conducting California Environmental
Quality Act (CEQA), and local agency development impact analyses. These
rates were intentionally based on surveys of isolated suburban development with
little or no pedestrian, bicycle, or transit accessibility for ease of data collection.
Despite the vast amount of data collected by ITE over the past decades, these
trip generation rates may not be sufficient to guide the approval of proposed
developments in urban infill areas because the sources of the rates do not reflect
variations in density, diversity (land use mix), site design, and the multimodal
transportation systems of our larger metropolitan areas, which are critical factors
on travel demand.! In metropolitan areas, the amount of vehicle trip generation
is affected by multiple factors including:

¢ Proximity to transit

¢ Density of development

+ Development compactness
¢+ The pedestrian environment
¢+ Cost of parking

+ Traveler demographics such as income and auto ownership

1 Land Use and Site Design - Traveler Response to Transportation System Changes. (Washington
D.C., Transportation Research Board (TRB) Transit Cooperative Research Program (TCRP) Report 95:
Chapter 15)
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Because the ITE trip generation rates do not account for the variations in these
factors, a significant challenge has been created resulting in sometimes
speculative adjustments to better estimate urban and multimodal travel
demand. The increased interest in land use typologies such as “mixed-use” and
“transit-oriented” development in California has led to particular challenges and
debate when it comes to travel demand analysis. Transportation and land use
planners and engineers are seeking credible empirical trip generation and mode
share data to more accurately assess the impacts and benefits of new
development in our complex urban land use/transportation systems.

1.2 Purpose of the Study

This research was undertaken by the California Department of Transportation
(Caltrans) to address the need for better and more accurate data regarding
travel characteristics of infill development in California’s metropolitan areas.
Specifically, the primary objectives of this study were to:

+ Develop a methodology for identifying and describing urban infill
locations suitable for collecting infill trip rate data,

+ Define and test a methodology for collecting trip generation rate data in
urban infill areas of California,

+ Develop trip generation rates for common infill land use categories in
urban areas of California,

¢ Establish a California urban infill land use trip generation database, and

¢ Supplement ITE trip generation data.

1.3 Study Outcomes

This research is intended to provide empirical trip generation data for use in
transportation planning and traffic engineering studies for urban infill areas
throughout California. This study also provides the foundation for subsequent
research to be conducted by Caltrans, local agencies, and/or private
organizations to further build a comprehensive urban infill trip generation
database.

The most applicable outcome of this study is the production of quantitative
information on travel characteristics of urban infill land uses that can be used in
traffic impact studies and environmental assessments in this state. This research is
intended to establish a standardized data collection and analysis methodology,
which will result in consistent information gathering in the future.

Kimley-Horn and Associates, Inc. Page 3
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One of the goals of this study was to collaborate closely with ITE so that the
resulting methodology and data, combined with the addition of national
empirical data, eventually can be integrated into a future addition of the Trip
Generation Manual or other ITE publication, such as the Trip Generation
Handbook.

The methodology and data produced by this study will support transportation
planning and assessment for the following types of land uses located in urban infill
areas of California (and potentially elsewhere):

+ Commercial and office developments,
¢ High density housing, and

¢+ Mixed-use and transit-oriented developments.

1.4 Report Organization

The subsequent chapters of this report are organized as follows:

Chapter 2 — Defines trip generation, discusses current trip generation usage, and
presents sources of trip generation data and relevant trip generation research.

Chapter 3 — Discusses the scope of work including goals, overview of the study,
study team, and Technical Advisory Committee. This chapter also discusses
coordination with ITE, site selection methodology, site selection criteria, and site
selection procedures including challenges and effectiveness of various
approaches.

Chapter 4 — Discusses the different data collection methods considered for this
study and their challenges. This chapter also describes the chosen data
collection methodology and provides an overview of the data analysis process.
This chapter provides an overview of the sites surveyed in the “initial pilot” study
(used to test the chosen survey methodology), and presents an evaluation of the
study sites and their surrounding context.

Chapter 5 — Discusses the findings of the
surveyed sites in the “expanded pilot
study” (subsequent data collection using
the method established in the initial pilot
study), compares the derived trip
generation rates with ITE trip generation
rates, and summarizes the demographic
data collected and the statistical analysis

Kimley-Horn and Associates, Inc. Page 4
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of the data.

Chapter 6 — Presents a summary and the conclusions of this study. This chapter
also provides recommendations for future research and the potential implication
for transportation and planning policy in California.

Chapter 7 — Bibliography

Chapter 8 — Appendices

Kimley-Horn and Associates, Inc. Page 5
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2  Current State of Trip Generation Research

2.1 Definitions

Definitions of many of the terms used in this study are as follows:

Context — The nature of the natural or built environment created by the land,
topography, natural features, buildings and associated features, land use
types, and activities on property adjacent to streets and on sidewalks, and a
broader area created by the surrounding neighborhood, district, or
community. Context also refers to the diversity of users of the environment.

Context Zone — One of a set of categories used to describe the overall
character of the built and natural environment, building from the concept of
the “transect” — a geographical cross-section through a sequence ranging
from the natural to the highly-urbanized built environment. As defined in ITE’s
Context Sensitive Solutions (CSS) in Designing Major Urban Thoroughfares for
Walkable Communities?, there are six context zones plus special districts
describing the range of environments including four urban context zones for
the purpose of CSS—suburban, general urban, urban center, and urban core.

Infill development - Like the terms urban and suburban, infill development has
many definitions. One definition is “the development or redevelopment of
vacant or underutilized sites in economically or physically static or declining
areas.” The Congress for the New Urbanism describes infill development as
“the creative recycling of vacant or underutilized lands within cities and
suburbs.” California Government Code Section 65088.1 provides a commonly-
used definition of Infill development:

(9) "Infill opportunity zone" means a specific area designated by a city or
county, pursuant to subdivision (c) of Section 65088.4, zoned for new
compact residential or mixed-use development within one-third mile of a
site with an existing or future rail transit station, a ferry terminal served by
either a bus or rail transit service, an intersection of at least two major bus
routes, or within 300 feet of a bus rapid transit corridor, in counties with a
population over 400,000.

Internal capture — The Institute of Transportation Engineers defines internal
capture rate as “a percentage reduction that can be applied to the trip
generation estimates for individual land uses to account for trips internal to

% Daisa, James M., Proposed Recommended Practice in Designing Major Urban Thoroughfares for
Walkable Communities, (Institute of Transportation Engineers, Washington D.C., 2006).
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the site.”s In transportation analyses, internal trips do not impact facilities
external to the site and are often made by walking.

Mixed-use and multi-use development — The Urban Land Institute defines
mixed-use as “three or more significant revenue-producing uses, with
significant functional and physical integration of the project components,
and development in conformance with a coherent plan.”# Mixed-use
development can be a single building or a site with multiple buildings. The mix
of uses may be vertical (as in a single building) or horizontal, where each use
is within independent buildings but proximate to each other. ITE defines multi-
use development as “typically a single real-estate project that consists of two
or more ITE land use classifications between which trips can be made without
using the off-site road system.”s For purposes of evaluating “internal capture,”
the ITE definition is explicit that multi-use development does not include
central business districts, suburban activity centers, or shopping centers.

Mode share — The method of travel selected by a person expressed as a
percentage of that person’s total travel. The common modes of travel
include walking, bicycling, using transit, carpooling, and driving alone. Mode
share of new development is often measured as the total number of person-
trips by each mode of travel as a percentage of the total person trips
produced or attracted by the development.

Transit-oriented development — According to the Statewide Transit-Oriented
Development Study: Factors for Success in California®, transit-oriented
development (TOD) is defined as “moderate to high-density development,
located within an easy walk of a major transit stop, generally with a mix of
residential, employment, and shopping opportunities designed for pedestrians
without excluding the auto. TOD can be new construction or the
redevelopment of one or more buildings whose design and orientation
facilitate transit use.”

Urban and suburban — An urban area is defined by federal-aid highway law
(Section 101 of Title 23, U.S. Code) as a place designated by the Bureau of
the Census as having a population of 50,000 or more. The traditional definition

% Institute of Transportation Engineers, Trip Generation Handbook Second Edition, Washington D.C.:
Institute of Transportation Engineers, 2004.

4 Smith, Mary S. Shared Parking, Second Edition, Washington D.C.: ULI-The Urban Land Institute and
the International Council of Shopping Centers, 2005.

5 Institute of Transportation Engineers, Trip Generation Handbook Second Edition, Washington D.C.:
Institute of Transportation Engineers, 2004.

6 G.B. Arrington, Topaz Faulkner, Janet Smith-Heimer, Ron Golem, Daniel Mayer, Terry Parker,
Statewide Transit-Oriented Development Study - Factors for Success in California, Sacramento:
California Department of Transportation, 2002.
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of suburban is a “residential district located on the outskirts of a city.” In more
practical terms, there is a continuum of definitions for urban and suburban.
People tend to have their own personal “feel” for what constitutes urban and
suburban places, so not all definitions mean the same for everyone. ITE
defines a gradient of place designations in its Trip Generation and Parking
Generation” handbooks, and has adopted the “transect”8 in the proposed
recommended practice Context Sensitive Solutions In Designing Major Urban
Thoroughfares For Walkable Communities. (Also see definition of “Context
Zone”)

Vehicle trip generation — A vehicle “trip” is defined as "a single or one-
direction vehicle movement with either the origin or destination inside a study
site." Trip generation, as it refers to new development, is the number of
automobile trips that the development produces and attracts during a given
time period. This data is typically reported for trips made during “peak
periods” as well as an entire day.

Walkable - Streets, places, or areas designed or reconstructed to provide
safe and comfortable facilities for pedestrians of all ages and abilities.
Walkable streets and places provide a comfortable, attractive, and efficient
environment for the pedestrian, including: an appropriate separation from
passing traffic, adequate width of roadside to accommodate necessary
pedestrian-related functions, pedestrian-scaled lighting, well-marked
crossings, protection from the elements (e.g., street trees for shade, awnings
or arcades to block rain), direct connections to destinations in a relatively
compact area, facilities such as benches, attractive places to gather or rest
such as plazas, and visually interesting elements (e.g., urban design,
streetscapes, or architecture of adjacent buildings).

2.2 Definition of Trip Generation as Used in Transportation
Impact Analysis

A Transportation Impact Analysis (TIA) is a study that assesses the demands and
impacts of land use development on a community’s or region’s transportation
system. The overall objective of TIAs is to disclose information to public agencies
making land use decisions. As it relates to this study, a TIA evaluates the traffic
generation of new development and how that traffic affects congestion of the
roadway system and the need to invest in capital improvements of the system,
whether it is in the form of new roads and highways, traffic signals, turn lanes, or

! Parking Generation 3rd Edition, Washington D.C.: Institute of Transportation Engineers, 2004.

8 The transect, developed by Duany Plater-Zyberk and Company, is a continuum of contexts or
place designations ranging from natural and agricultural (parks, open space, farmland) to varying
intensities of urbanism (from suburban to urban core). The transect identifies six discreet zones.
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improved safety. TIAs vary depending on the type, size, and location of the
development and are often required by local agencies as part of their
development review process. TIAs are also typically required by the California
Environmental Quality Act (CEQA).

Trip generation is the first step in the conventional four-step transportation
forecasting process commonly used in impact analysis. It predicts the number of
trips originating in or destined to a particular development project, or from a
“traffic analysis zone” when used in the context of a travel demand forecasting
model.

2.3 Current Trip Generation Usage

Some of the key uses of trip generation and TIAs include:

+ |dentifying impacts and associated capital improvements required to
accommodate a development’s traffic in combination with other
growth.

+ Allocating impact fees by land use classification to fund transportation
improvements that mitigate the effects of new development.

¢ Estimating air quality impacts and conformance with regional, state, and
federal air quality standards.

¢+ Being instrumental in the local agency entitlement and approval process
for new development, which can be one of the leading causes of
controversy for development projects.

Accurate trip generation information is important to public agencies because it
ensures that adequate transportation facilities are provided to serve new
development, and because it generates needed revenue through impact fees.
Although public agencies may find that the potential over-estimation of traffic
generated by urban infill development based on currently-available ITE data is
acceptable—(because it tends to be “conservative”)—private developers of infill
projects are legitimately concerned about the costs and other impacts that can
result from over-estimation. The same can be true when sizing public roadways
and associated improvements, especially adjacent to major developments.
Further, many agencies promote urban infill development as an important Smart
Growth or sustainability principle and therefore need accurate trip generation
information to better understand the transportation benefits of infill development.
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2.4 Sources of Trip Generation Data

2.4.1 ITE Trip Generation Manual

There are few national sources of trip generation data specific to particular
types of land uses. The most widely used and accepted source is ITE’s Trip
Generation manual, which contains the largest database and is periodically
updated. The database is populated with contributions from ITE’s national
membership. ITE provides guidance on the collection of trip generation data
and provides forms to contributors. This ensures, theoretically, consistency in
data collection. However, since data submittal is voluntary and there is no
control to ensure the consistency of data collection procedures and selection
of study sites within land use classifications, the trip generation data contain
variability within any given land use classification.

For many years, ITE trip generation rates have been the primary source for
travel demand analysis of new development throughout California, and they
are often used for CEQA and other local agency development impact
analyses. Caltrans’ Guide for the Preparation of Traffic Impact Studies® states
that “the latest edition of the Institute of Transportation Engineers’ Trip
Generation report should be used for trip generation forecasts.” The Caltrans
guidelines also encourage the use of local trip generation rates if appropriate
validation is provided to support them.

The ITE Trip Generation manual provides trip generation rates and equations
for the average weekday, Saturday, and Sunday; the weekday morning and
evening peak hours of the generator; the weekday morning and evening
peak hours of the generator that coincides with the traditional commuting
peak hours for adjacent street traffic (i.e. 7:00 a.m. to 9:00 a.m. and 4:00 p.m.
to 6:00 p.m.); and the Saturday and Sunday peak hours of the generator (if

any).

The ITE Trip Generation manual states that the trip generation data is an
estimate and may not be truly representative of the trip generation
characteristics of a particular land use. Moreover, these rates were
intentionally developed based on surveys of isolated suburban development
with little or no pedestrian, bicycle, or transit accessibility for ease of data
collection. Therefore, there has been national concern that ITE rates may not
be accurate for use in assessing urban infill development, mixed-use
development, and transit-oriented development.

9 Guide for the Preparation of Traffic Impact Studies. Sacramento: California Department of
Transportation, 2002.
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2.4.2 Other Sources of Trip Generation

Additional sources of trip generation data in California are more localized.
The San Diego Association of Governments (SANDAG) publishes Trip
Generators, trip generation rates collected within the San Diego region and
widely used statewide. The California Department of Transportation (Caltrans)
published the Trip End Progress Report from the 1960s through 1980s, an
annual publication of trip generation studies for a collection of land uses in
each publication. Although these Caltrans publications provided thorough
and comprehensive studies of various land uses, they are considered too
outdated for current use.

Unique trip generation studies are published in professional journals such as ITE
Journal, and a few study results may also be found in TRB’s Transportation
Research Records and annual meeting compendiums. Finally, consultants
conduct individual trip generation studies usually as supporting
documentation for analysis of specific development projects. Some of these
studies are submitted to ITE for inclusion in Trip Generation, but many are likely
to remain proprietary or unpublished.

2.5 Other Relevant Trip Generation Research

This section summarizes recent and ongoing trip generation research being
conducted both nationally and within California.

2.5.1 Transportation Research Board (TRB)

Transportation Research Board projects include projects within the National
Cooperative Highway Research Program (NCHRP) and Transit Cooperative
Research Program Panel (TCRP). Research projects within these programs are
identified below.

Trip Generation Studies for Special Generators (Contract/Grant Number:
SP808B4J): This upcoming research project, sponsored by the Maryland
Department of Transportation, will provide help when travel forecasting is
confronted with projecting traffic in areas with unusual land use proposals
that are not adequately covered by the ITE trip generation data. Other
details about the project are as follows:

Start Date: 01/01/2008

End Date: 12/31/2008

Status: Active

Source Organization: Maryland Department of Transportation
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Vermont Trip Generation Manual (Contract/Grant Number: SPR 700): This
research project, sponsored by the Vermont Agency of Transportation, will
measure trip generation for the most widely proposed types of development
in Vermont and relate it to some measure of the intensity of the particular
land uses. The result of the research will be a Vermont Trip Generation Manual
to be used in conjunction with the preparation and review of Traffic Impact
Studies within the state. Other details about the project are as follows:

Start Date: 01/10/2007

End Date: 01/10/2009

Status: Active

Source Organization: Vermont Agency of Transportation

Enhancing Internal Trip Capture Estimation for Mixed-Use Developments
(NCHRP Project 08-51): This research project, led by the Texas Transportation
Institute at Texas A&M, is nearing completion. It will develop a methodology
for enhancing internal trip capture estimates that includes: (1) a classification
system of mixed-use developments that identifies the site characteristics,
features, and contexts that are likely to influence internally captured trips,
and (2) a data collection framework for quantifying the magnitude of internal
travel to and around mixed-use developments to determine the appropriate
reduction rates. This project is collecting data at about seven mixed-use
developments. Other details about the project are as follows:

Start Date: 07/05/2005

End Date: 03/01/2008 (estimated)
Status: Active

Source: NCHRP

Trip Generation Rates for Transportation Impact Analyses of Infill
Developments (NCHRP Project 08-66): This national-level research, proposed
to NCHRP by Caltrans, will develop an easily applied methodology (for trip
generation, modal split, and parking generation) in the preparation of site-
specific transportation impact analyses of infill development projects located
within higher-density urban and suburban areas. This research project is
chaired by the Caltrans Project Manager for this California study. Other details
about the project are as follows:

Start Date: 02/01/2008

End Date: 02/01/2010(estimated)
Status: Active

Source: NCHRP

Ensuring Full Potential Ridership from Transit-Oriented Development (TCRP H-
27A): This study was a national assessment of TOD issues, barriers, and
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successes. This project included case studies from a variety of geographic
and development settings with objectives to: (1) determine the behavior and
motivation of TOD residents, employees, and employers in their mode choice;
(2) identify best practices to promote TOD-related transit ridership; and (3)
recommend contextual use of best practices. This study collected empirical
trip generation data at 16 TOD sites nationally. Other details about the project
are as follows:

Start Date: 12/10/2004
End Date: 12/30/2007
Status: Active
Source: TCRP

2.5.2 United States Environmental Protection Agency (EPA)

EPA has conducted a number of studies comparing urban infill and
Greenfield developments. The following studies have been funded through
EPA:

The Transportation and Environmental Impacts of Infill Versus Greenfield
Development — A Comparative Case Study Analysis (EPA 231-R-99-005): The
objective of this study, prepared in 1999, was to determine which type of
development site (Infill or Greenfield) provided better or more efficient
transportation services, and which site produced fewer transportation-related
burdens on the environment.

Comparing Methodologies to Assess Transportation and Air Quality Impacts of
Brownfields and Infill Development (EPA 231-R-01-001): The objective of this
study, conducted in 2001, was to provide guidance on applicable
methodologies to account for the benefits of infill developments in State Air
Quality Implementation Plans and transportation conformity determination.

Although the two EPA sponsored studies described above did not estimate
trip generation rates for urban infill areas, they presented qualitative and
guantitative information about the advantages of infill development,
including reductions in travel-time; increases in non-auto mode share;
reduced air-pollutant emissions rates; reduced loss of open space; lower
commute and infrastructure costs; and improved measures of community
quality of life.

2.5.3 California-Specific Trip Generation Research

San Diego Association of Governments Smart Growth Trip Generation and
Parking Demand Guidelines: The purpose of this project is to determine
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observed trip generation rates for automobile, transit, and non-motorized
modes of travel, and to observe parking demand associated with smart
growth development. The findings are intended to be published in the form of
guidelines for use by local agencies in the San Diego region. This research
project is expected to be completed in August 2008.

2.6 Conclusions of Relevant Trip Generation Research

Transportation professionals who evaluate the transportation-related impacts and
benefits of proposed land use development projects have various tools at their
disposal to estimate trip generation. The most common of these is the database
of empirical trip generation studies compiled and published by ITE. However,
many transportation and land use professionals (including ITE members)
recognize the probable limitations of this data for assessing urban infill
developments, and acknowledge the need for new research.

Trip generation plays a critical role in transportation and land use planning, and
especially in the assessment of transportation impacts of new development. As
many local jurisdictions attempt to implement Smart Growth and more
sustainable transportation strategies, it has become clear that, as a profession,
traffic engineers may lack appropriate data and tools to accurately assess
transportation-related impacts and benefits of proposed urban infill, transit-
oriented, and mixed-use development projects.

A review of recent and ongoing research leads to the conclusion that - while
there are a number of studies related to trip generation - few of these are specific
to urban infill development, and even fewer collect empirical data. Most of the
research projects are specific to a unique type or pattern of development (i.e.,
transit-oriented or multi-use development) that may — or may not — also be
located within infill areas. The most relevant research projects include the
upcoming NCHRP 08-66 infill trip generation project, the nearly completed TCRP
H-27A project, and the upcoming SANDAG Smart Growth trip generation
research project (summarized in Section 2.5 above). These efforts all have, or are
intended to, collect empirical trip generation data within urban infill areas.

It is not yet known whether and how the products of these related but separate
research efforts will be integrated into ITE’s future publications so that they can be
distributed and applied throughout the nation. ITE is aware of these research
projects and, in fact, is represented on some of the research panels. While ITE has
not yet determined whether or how these efforts will be brought together in a
single published resource, they are considering either a future update of the Trip
Generation Handbook (an ITE Informational Report) or a separate informational
report that compiles the various efforts.
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3 Study Design
3.1 Scope of Work

3.1.1 Goals

This research was guided by the following primary goals:

1. To establish a database of empirical trip generation studies for
various types of infill development in California’s metropolitan
areas.

2. To establish a standardized data collection and analysis
methodology for urban infill trip generation that will result in
consistent information gathering in the future.

3. To coordinate this research effort with the ITE with an objective
to integrate the findings into a future ITE publication such as the
Trip Generation manual, Trip Generation Handbook, or other ITE
informational report.

Goal 1, in this phase of the research, was only partially met because the
number of study sites and land use categories for which data was collected
did not meet the objectives established in the scope of work (to collect data
for 50 sites). In effect, therefore, this first phase of the research resulted in a
pilot study to establish a methodology and to begin to address the
challenges associated with data collection. In subsequent sections of this
report, the research is divided into an “initial pilot study” used to test the
chosen survey methodology, and an “expanded pilot study” which includes
subsequent data collection using the method tested in the initial pilot study.

Goal 2 was met by developing and applying a methodology that provides a
systematic approach to identifying “urban infill” locations, and specific data-
collection sites within these locations. Additionally, this study developed a
data collection and intercept survey methodology that has been used at all
of the sites surveyed to date, but has yet to be validated. The criteria used to
identify urban infill locations is consistent with ITE context classifications used in
both Trip Generation and Parking Generation manuals, as well as in ITE’s
Proposed Recommended Practice for Context Sensitive Solutions in Designing
Major Urban Thoroughfares for Walkable Communities. It uses readily
available population and employment data and transit information.

The research team is still developing a method for collecting average daily
traffic (ADT) data, in addition to peak-hour data. This report identifies several
potential methods for estimating and/or collecting such data. During the
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second phase of this effort, one of these methods will be pilot-tested at a site
where the selected method can be validated with automatic traffic counts.

All of the methodologies that have been developed in this research (which
are described in detail in the appendices to this report) will be presented to a
sub-committee of the ITE Trip Generation Committee for peer review and
general professional acceptance. However, these methodologies and
resulting data cannot be standardized until they are included in a future ITE
publication.

The efforts identified in Goal 3 have been initiated with ITE. Interim
deliverables and preliminary findings of this research have been shared with
ITE staff on a preliminary basis. ITE staff has agreed that this research project,
in conjunction with other research efforts underway nationally, will be
introduced to a sub-committee of the ITE Trip Generation Committee.
Additionally, because the Caltrans Project Manager and one of the principal
investigators of this study are the Chair and Principal Investigator, respectively,
of a similar new NCHRP study (NCHRP 08-66: Trip Generation Rates for
Transportation Impact Analyses of Infill Developments), direct coordination
between the California and national efforts will be expedited. Further, ITE is
also represented on the review panel for NCHRP 08-66. Finally, ITE has
tentatively stated that a synthesis of the various trip generation research
efforts underway may be published in an ITE publication, such as a future
update of the Trip Generation Handbook or an ITE Informational Report.

It is expected that the most applicable short-term outcome of this infill trip
rates study will be the production of acceptable quantitative information
regarding travel characteristics of ten urban infill land uses that can be used
in traffic impact studies and environmental assessments within California. In
the longer term, this research will contribute to a nationally established urban
infill trip generation database.

3.1.2 Overview of Study

This research project is comprised of six parts:

1. Develop Criteria for Site Selection

This initial task developed a systematic approach to defining “urban” contexts
and established criteria for selecting candidate sites. There are several
nationally recognized ways to define urban areas and this study draws from
several of these methods to derive an approach that is easy to implement
with available data. Additionally, this study focuses on land uses within
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metropolitan areas where walking, bicycling, and transit are attractive and
viable modes of transportation. Therefore, the site selection criterion includes
proximity to transit to help ensure that the criterion capture land uses where
automobile use is a choice, not a necessity. Finally, because the data is
intended to represent a cross section of California land uses, the
methodology includes a simple method for allocating study sites among
metropolitan areas.

2. Develop Data Collection Methodology

Initially this study attempted to follow ITE’s established trip generation data
collection methodology,1° but it quickly became apparent that the standard
methodology could not be applied to urban infill development. Because infill
land uses often lack parking lots or structures that are specific to a single
building (unlike many single-use suburban sites), the use of automated traffic
counters at driveways is generally not feasible to capture all of the site’s trip
generation. Users of urban infill sites who drive may park on-street or in nearby
public or private parking facilities. The alternative method selected for this
study uses a combination of counts and intercept surveys, and results in a
more comprehensive collection of travel information than could be obtained
using the standard ITE method of counting automobiles.

3. Select Study Sites

This part of the study consists of identifying candidate sites that meet the
study’s criteria and obtaining permission from property owners/managers to
conduct intercept transportation surveys. The selection of study sites is a
relatively straightforward process of comparing site characteristics to the
required criteria using GIS mapping. Gaining permission to survey these sites,
however, has turned out to be the most challenging aspect of the study. Sites
are defined as individual buildings or individual businesses within buildings
depending on the land use category being studied. Once a site was
identified, persuading property owners and managers to allow the surveys
was in itself a challenge that required development of a strategy.

4. Collect Data

Once permission to survey a site is obtained, data collection plans are
prepared and implemented on a site-by-site basis. Data collection includes
physical counts of all pedestrians entering and exiting buildings, automobile
counts (if study site traffic can be distinguished from non-study site traffic),

10 Trip Generation Handbook Second Edition, Washington D.C.: Institute of Transportation Engineers,
2004. Chapter 4. Conducting a Trip Generation Study (Pgs. 15-28).
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and in-person intercept surveys of a sampling of the building users. The surveys
collect information on mode of travel, travel time, pass-by traffic, and multi-
use trip capture, as well as optional demographic data for future cross-
referencing. Finally, working with the building owner/managert, site specific
and independent variable information is collected including building/business
size, number of units, number of employees, occupied space, number of
parking spaces and parking fees, and other data as applicable. Data
collection is a joint effort between this research’s consultants, traffic data
collection firms, and professional surveying firms.

5. Analyze Data

The primary objective of the data analysis is to derive automobile trip
generation rates for the selected infill land uses. Because the intercept surveys
collect multi-modal information, it is also possible to identify the travel mode
share of the site users. Cross-referencing between travel characteristics and
demographic data can be performed at a later date. Once the database
has grown to an appropriate number of points, a statistical analysis is
conducted that includes: tabulation of data, summaries of computations,
weighted average trip generation rates by independent variables,
calculation of standard deviations, calculation of R2, and plotting and
graphing of trip generation findings.

6. Document Methods and Findings

The final task of the study is to document the study process and findings in a
technical report. Documentation is important for several reasons. First, it is
important to describe the methodology, analysis, and findings of the research
so that others understand how the findings were derived, limitations of the
research, and have detailed instructions for repeating the research if so
desired. Second, the documentation describes the challenges and lessons
learned from this research. This is important for those who continue the data
collection methodology and continue to build the trip generation database.
Finally, the documentation supports ITE’s role in providing peer review of the
methods and findings, and eventual integration of this research into national
publications.

3.1.3 Study Team and Technical Advisory Committee

General oversight of this study was provided by Caltrans’ Office of
Community Planning in the HQ Division of Transportation Planning (Terry
Parker, Caltrans’ Project Manager). The consultant team responsible for
conducting the study included:
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+ The Association of Bay Area Governments (ABAG) — Administration,
facilitation of TAC meetings, and overall consultant project
management.

+ Kimley-Horn and Associates, Inc. (KHA) — Principal investigators, study
design, and data collection and analysis.

¢ Economic Planning Systems (EPS) — Land use and context definitions,
Geographic Information Systems, and technical analysis.

Kimley-Horn and Associates’ data collection efforts were supported by
several subcontractors including:

¢ Gene Bregman Associates (GBA) — Intercept surveys.
+ Luth Research - Intercept surveys.

+ Nichols Research, Inc. — Intercept surveys.

+ Tony Quiroz - Site identification and selection.

Broad guidance for the research effort was provided through a Technical
Advisory Committee (TAC) comprised of representatives of public agencies
and consultants who are involved in regional and local planning,
development review, and the preparation of traffic impact analyses. TAC
members are listed on Page iii of the report.

3.1.4 Coordination with the Institute of Transportation Engineers
(ITE)

As stated earlier, an important goal of this research project is eventual
“acceptance” of the data and methodology by ITE, and publication of the
data and findings in a future update of Trip Generation or similar ITE report. ITE
has stated they do not “accept” trip generation research, but serve as the
liaison between the research investigators and members of the profession.
Although part of ITE’s mission is to serve as a conduit for the exchange of
professional information, they are not a standard-setting organization. As
such, ITE will facilitate a process in which a committee of peers provides
review and feedback. Beyond this, ITE has a formal process for preparing and
publishing a Recommended Practice and an Informational Report. The goal
of this study is that ITE publish urban infill trip generation methods and findings
in one of the following ways:

¢+ As anew chapter in the ITE Trip Generation Handbook specifically
dedicated to collecting and applying data for urban infill development.
The handbook is a recommended practice and publication of
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information in such a document constitutes an ITE supported
recommendation. This is the way multi-use internal capture research and
methodologies are published and used by practitioners. The California
data could be combined with the findings of NCHRP 08-66 (Trip-
Generation Rates for Transportation Impact Analyses of Infill
Developments) and other similar research efforts to create a national
dataset.

+ As aseparate publication of the research methodology and findings in
an ITE informational report (note that the Trip Generation manual is an
informational report). An informational report contains information that
ITE believes is of use to practitioners. As above, the California data could
be combined with the findings of NCHRP 08-66 and other research
projects to provide a nationally relevant informational report.

The following steps are proposed for gaining ITE “acceptance” of the
California Urban Infill Trip Generation Rate Study methods and data:

1. Work with ITE to convene an ITE-nominated subcommittee of the Trip
Generation Committee to review the research methodology and
initial findings. This step has been initiated with ITE.

2. Prepare and pubilish articles on the California trip generation
method and findings in the “Westernite”, ITE’s District 6 newsletter,
which includes California, as well as in ITE Journal, the national
professional monthly publication.

3. Present updates on the research and findings at local and national
conferences, such as ITE technical and annual meetings, local ITE
chapter meetings, and other national organization meetings and
conferences, including those of the American Planning Association,
Rail~Volution, Congress for the New Urbanism, American Society of
Civil Engineers, Transportation Research Board, etc.

4. Coordinate this effort with the research being prepared for NCHRP
08-66, which may result in discussion and presentation of the
California methods and data in an NCHRP publication.

5. Work with ITE to determine how this research, in combination with
other research efforts, could be synthesized into an ITE publication,
following the Recommended Practice or Informational Report
guidelines.
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3.2 Methodology

3.2.1 Defining Urban Infill Areas

As an initial step in the measurement of trip generation from urban infill
development, it is necessary to define what constitutes “urban infill”” and
where such development presently exists. This section defines the term “urban
infill”” and proposes a methodology for identifying Urban Infill Areas (UIAs). A
more thorough discussion of the definition of urban infill and the site selection
criteria used in this study is found in Appendix A (Working Paper #1 Selection
of Urban infill Study Sites).

The terms “urban” and “infill” are in common usage throughout the disciplines
of land use and transportation planning. Planners have an intuitive grasp of
what urban means, and the concept of infill is widely understood to describe
the development of new homes, commercial sites, and public facilities on
vacant or under-utilized land in existing communities. However, “urban infill”” is
often defined in qualitative terms narrowly relevant to studies addressing
economic redevelopment of blighted areas, or as a nebulous concept
relevant to broad-brush policies aimed at preventing “leapfrog”
development or sprawl.

It is therefore critical that this current study has a clearer and more applicable
definition of “urban infill” that is both relevant to surveys of trip generation in
California’s urban areas and parametric, that is, based on site and site
context characteristics that are measurable.

Components of a good working definition of “urban infill” are provided by ITE
“Area” definitions for data collection surveys and by the Smart Growth
concepts of Transect/Context Zones, by U.S. Bureau of the Census criteria for
the 2000 Census, and in current California and Florida state laws on urban infill
and redevelopment.

There is a general consensus in this research that the criteria used in defining
UlAs should be applicable to other studies, and should have potential
application to future development patterns (i.e., to projected as well as
existing urbanized areas). The definition began with an initial set of working
criteria for defining UlAs. The initial criteria were reviewed by the TAC, and
were refined and finalized in collaboration with the TAC. As agreed upon by
the TAC, the following criteria were used to select study sites:

An UIA designation may be applied to any site located either:
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¢ Within a Central Business District (CBD), Central City Not Downtown
(CND), or Suburban Center (SBC) Area, as defined by ITE for data
collection surveys (see detailed description in next section); or

+ Within a General Urban (T/CZ-4), Urban Center (T/CZ-5), or Urban Core
(T/CZ-6) Zone, as defined in the Proposed Recommended Practice for
Context Sensitive Solutions in Designing Major Urban Thoroughfares for
Walkable Communities (see detailed description in next section).

The three area types used in the definition of UIAs, CBD, CND, and SBC, are
consistent with the definitions used in ITE’s Parking Generation, 39 Edition.
These area types provide distinctions that are familiar and intuitive to
experienced land use and transportation planners. These area types are
described as follows:

¢ Central Business District (CBD) is the downtown area for a city. CBD
characteristics include good transit service, parking garages, shared
parking, an extensive pedestrian sidewalk network, multi-storied
buildings, priced parking, and a wide range of land uses (including
mixed-use sites).

¢ Central City Not Downtown (CND) is the area outside the downtown
area of a larger city. This area has greater land use density than
suburban sites, but is substantially less dense than the CBD. The intent
of this area designation is for the areas around large central cities (for
example, Seattle, San Francisco, Oakland, Atlanta, and Washington,
DC) where travel characteristics are likely to be unlike suburban
conditions.

¢ Suburban Center (SBC) areas are those downtown areas of suburbs
that have developed CBD characteristics, but are not the central city
of a metropolitan region. These activity centers have characteristics
that may include good transit service, a mix of surface and structured
parking, connected streets, a connected pedestrian network, and a
mix of land uses. Examples include the downtown areas of Bellevue,
WA; Las Colinas, TX; and Walnut Creek, CA.

The limitations of these area types are two-fold. First, they reflect to some
degree the traditional, mono-centric city form, which has employment-
generating land uses concentrated primarily in a Central Business District
surrounded by concentric rings of decreasing employment densities and
proportionally more residential and rural land. However, since the 1980s, many
parts of California and across the nation have experienced the decline of
CBDs as the major employment center, and the emergence of urban and
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suburban employment centers located outside the CBDs. These trends have
led to more poly-centric and dispersed urban regions.

In response to these trends, transportation and land use planners have
reconceived the traditional “bull’s-eye” CBD concept of urban form and
concentric area types into the more flexible “Transect Zone” or “Context
Zone” concepts. Transect/Context Zones have been introduced into the
Proposed Recommended Practice for Context Sensitive Solutions in Designing
Major Urban Thoroughfares for Walkable Communities, a joint project of the
ITE and the Congress for the New Urbanism.

Transect/Context Zones are a systematic set of development intensity-based
codes on a sliding scale ranging from the most rural or undeveloped area to
the most urban or developed area. Three of the Transect/Context Zone
types, General Urban (T/CZ-4), Urban Center (T/CZ-5), and Urban Core (T/CZ-
6), are considered “urban” per ITE’s Context Sensitive Solutions in Designing
Major Urban Thoroughfares for Walkable Communities and can be included
among the components of the desired definition of “urban infill” in parallel
with or as alternatives to the more traditional CBD, CND, and SBC Area types.
These three Transect/Context Zone types are described below:

¢+ General Urban (T/CZ-4): Denser and primarily residential urban fabric.
Mixed-use sites usually confined to corner locations. Characterized by a
wide range of building types: single, side yard, and row houses. Setbacks
and landscaping are variable. Streets typically define medium-sized
blocks. Typical Land Uses - Medium density residential and home
occupations; limited commercial and lodging. Typical Buildings - Houses
and outbuildings, side yard houses, townhouses, live/work units, corner
stores, inns.

¢ Urban Center (T/CZ-5): “Main Street” land uses, characterized by building
types that accommodate retail, offices, row houses, and apartments.
Typically has a compact network of streets, with wide sidewalks, uniform
street tree planting and buildings set close to the frontages. Typical Land
Uses - Medium intensity residential and commercial uses, (i.e., retail,
offices, lodging, civic facilities). Typical Buildings - Townhouses, apartment
houses, live-work units, shop-front buildings and office buildings, hotels,
churches, schools.

+ Urban Core (T/CZ-6): “Downtown” land uses, characterized by the tallest
buildings, in the greatest variety, and unique civic buildings in particular.
It is the least naturalistic zone type; street trees are uniformly planted and
sometimes absent. Typical Land Uses - High intensity residential and
commercial: retail and offices, lodging, civic buildings. Typical Buildings -
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high and medium-rise apartment and office buildings, hotels,
townhouses, live-work units, shop fronts, churches, and civic buildings.

+ Detailed information regarding urban infill areas is presented in Working
Paper #1 in Appendix A.

3.2.2 Selected Land Uses

Concurrent to the identification of the appropriate UlAs is the need to define
appropriate land use types for selecting representative infill sites. This research
is intended to produce trip generation data for at least ten infill land uses,
including residential, office, shopping areas, restaurants, and other
commercial land uses typical of urbanized areas. The land use selection
criteria discussed and approved by the TAC members includes:

1. Common urban land use types that are consistent with ITE
categories (Trip Generation [7t" ed.]) and generally reflect a range
of uses within residential, office, and retail (including entertainment)
categories.

2. Land use types where there is a demand for empirical trip
generation data based on professional knowledge and frequent
applications for development review.

3. Land use types where there is a reasonable propensity for shifting
drivers to another mode if the use is located in an urban area. For
example, it may be likely that a significant number of patrons would
shift significantly from autos to transit or walking if a grocery store
was located in an urban area versus a suburban area.

4. Land use types that are considered beneficial to the revitalization of
urban areas, and for which current trip generation data may act as
a barrier to development approval. These may include types that
are considered transit oriented, high-density residential, and urban
retail uses.

Because parking availability and costs are often of crucial importance to the
types and modes of trips generated by urban infill sites, consideration in
choosing candidate uses was also given for those types already represented
in ITE’s Parking Generation. Preferences were given in the initial selection to
higher-density residential types, and to nonresidential land uses that are of
recurring interest in infill development impact analyses and in application of
ITE standards to local transportation demand models. The following 10 land
use types, arranged in order, by the ITE land use code in parentheses, were
originally selected for this research by the TAC:

¢+ Mid-rise apartment (223)
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¢+ Mid-rise residential condominium/townhouse (230)
¢ High-rise residential condominium/townhouse (232)
¢+ Multiplex movie theater (445)

¢ Health/fitness club (492)

¢+ Daycare center (565)

¢+ General office building (710)

¢+ Shopping center (820)

¢ Supermarket (850)

¢ High-turnover sit-down restaurant (932)

Table 1 starting on the following page lists these land uses and provides their
descriptions as published in ITE Trip Generation (7t Edition). In addition to the
ITE description, Table 1 presents qualifications or recommendations specific to
this urban infill trip generation study, if applicable. There are
qualifiers/recommendations for four of the categories:

¢ Residential condominium/townhouse (230) - This is a general category of
residential use without a definition of the height of the building. The ITE
data included, low - and high-rise buildings. For purposes of the urban
infill trip generation study, this category is limited to mid-rise buildings of
between three and 10 stories.

+ High-rise residential condominium/townhouse (232) - This category
represents buildings of three or more stories in height. For purposes of this
study, this category is limited to high-rise buildings greater than 10 stories.

+ Daycare center (565) — Daycare centers are defined as a free-standing
facility. However, this research does not limit potential study sites to free-
standing facilities (e.g., the building can be part of a larger building or
facility) as long as it is open to the general public.

¢ Shopping center (820) — The ITE Trip Generation manual no longer
provides different rates for different size shopping centers. This was
discontinued in the 5t Edition of Trip Generation because: 1) there was
confusion as to which rate to use when the shopping center was close to
the threshold, and 2) it was determined that the regression equations
accurately predicted the change in traffic based on the size of the
center. For this research, retail sites can be located in a shopping center,
along a street, or as part of a mixed-used development.
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In addition to the above qualifiers, most of the land uses include quallifiers that
allow the site to be part of a mixed-use development, or integrated into a
larger complex. This qualifier reflects the change in data collection
methodology from traffic counts to intercept surveys. The data collection
process will be discussed in detail in Section 4 of this report.
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Table 1: Initial List of Land Uses and Descriptions for California Urban Infill Trip Generation Research
Land Use ITE LU Additional Qualifiers for
Group Code ITE Land Use Type ITE Description Trip Generation Study
Mid-rise apartments are apartments (rental dwelling
Residential 223 Mid-Rise Apartment units) in rental buildings that have between three and No additional qualifiers
10 levels (floors).
Residential condominiums/townhouses are defined as
ownership units that have at least one other owned The ITE description does not
I . . unit within the same building structure. Both specify number of floors in this
) . Mid-Rise Residential - . . . . .
Residential 230 Condominium/Townhouse condominiums and townhouses are included in this category. This category is
land use. The studies of this land use did not identify limited to mid-rise units of
whether the condominiums/ townhouses were low-rise | between three and 10 stories.
or high-rise.
High-rise residential condominiums/townhouses are To distinguish from the mid-rise
Residential 232 High-Rise Residential units located in buildings that have three or more category, the high-rise
Condominium/Townhouse | levels (floors). Both condominiums and townhouses are | category is limited to buildings
included in this land use. greater than 10 stories.
A multiplex movie theater consists of audience
seating, a minimum of ten screens, a lobby, and a
refreshment area. The development generally has one
or more of the following amenities: digital sound,
tiered stadium seating, and moveable or expandable
Recreational 445 Multiplex Movie Theater walls. Theaters included in this category are primarily No additional qualifiers
stand-alone facilities with separate parking and
dedicated driveways. All theaters in this category
show only first-run movies or movies not previously seen
through any other media. They may also have
matinee showings.
Health/fitness clubs are privately owned facilities that
primarily focus on individual fitness or training. Typically
they provide exercise classes; weightlifting; fitness and
gymnastic equipment; spas; locker rooms; and small
Recreational 492 Health/Fitness Club restaurants and snack bars. This land use may also No additional qualifiers
include ancillary facilities, such as swimming pools;
whirlpools; saunas; tennis, racquetball and handball
courts; and limited retail. These facilities are
membership clubs that may allow access to the
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Additional Qualifiers for

ITE Land Use Type

ITE Description

general public for a fee.

Trip Generation Study

A daycare center is a free-standing facility where care
for pre-school aged children is provided normally
during the daytime hours. Daycare facilities generally

Does not necessarily need to
be a free-standing facility and
may be integrated into a

sufficient to serve its own parking demands. [2]

Institutional 565 Daycare Center . ) : : )
include classrooms, offices, eating areas, and shopping center, office
playgrounds. Some centers also provide after-school complex, or mixed-use
care for children. building.
A general office building houses multiple tenants. It is a
location where affairs of businesses, commercial or
industrial organizations, or professional persons or firms
are conducted. An office building or buildings may
Office 710 General Office Building contain a mixture of tenants including professional No additional qualifiers
services; insurance companies; investment brokers;
and tenant services, such as a bank or savings and
loan institution, a restaurant or cafeteria, and service
retail facilities.
A shopping center is an integrated group of Selection of shopping centers
commercial establishments that is planned, limited to "Neighborhood" and
developed, owned, and managed as a unit. A "Community" center
shopping center's composition is related to its market classifications as defined by
area in terms of size, location, and type of store. A ITE (see definitions below).
Retail 820 Shopping Center [1] shopping center also provides on-site parking facilities | Additionally, retail land uses

can range from small urban
shopping centers (less than
190,000 square feet) to
individual businesses within
buildings.

Kimley-Horn and Associates, Inc.

Page 26




Final Report
Trip-Generation Rates for Urban Infill Land Uses in California
Phasel: Data Collection Methodology and Pilot Application

April 24, 2008

Land Use ITE LU Additional Qualifiers for
Group Code ITE Land Use Type ITE Description Trip Generation Study

Supermarkets are free-standing retail stores selling a
complete assortment of food, food preparation and
wrapping materials, and household cleaning items.
Supermarkets may also contain the following products
Retail 850 Supermarket and services: ATMs, automobile supplies, bakeries, No additional qualifiers
books and magazines, dry cleaning, floral
arrangements, greeting cards, limited-service banks,
photo centers, pharmacies, and video rental areas.
Some facilities are open 24 hours a day.

This land use consists of sit-down, full-service eating
establishments with turnover rates of approximately
one hour or less. This type of restaurant is usually
moderately priced and frequently belongs to a
restaurant chain. Generally, these restaurants serve
lunch and dinner; they may also be open for breakfast | No additional qualifiers
and are sometimes open 24 hours per day. These
restaurants typically do not take reservations. Some
facilities contained within this land use may also
contain a bar area for serving food and alcoholic
drinks.

High-Turnover (Sit-Down)

Services 932 Restaurant

[1] In the 6th Edition of Trip Generation, ITE discontinued the distinction in trip generation rate by size of shopping center. A study published in the ITE
Journal found that while the trip generation rate did vary by size of center, the regression equations published in the manual did not accurately
reflect the variation in trip generation by size of center. See "Trip Generation Characteristics of Shopping Centers", ITE Journal, June 1996.

[2] Additional description in ITE Trip Generation (7th Edition): Shopping Centers, including neighborhood centers, community centers, regional
centers and super regional centers, were surveyed for this land use. Some of these centers contained non-merchandising facilities, such as office
buildings, movie theaters, restaurants, post offices, banks, health clubs, and recreational facilities (e.g., ice skating rinks). The centers ranged in size
from 1,700 to 2.2 million square feet of gross leasable area (GLA).

Definitions:

) ) Provides for the sale of convenience goods (foods, drugs and sundries) and personal services (such as laundry and
Neighborhood Shopping dry cleaning, barbering, and shoe repairing) for day-to-day living needs of the immediate neighborhood. It is built
Center around a supermarket as the principal tenant. In theory, the neighborhood center has a typical gross leasable area

of 50,000 square feet; in practice it may range in size from 30,000 to 100,000 square feet.
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Land Use ITE LU Additional Qualifiers for

Group Code ITE Land Use Type ITE Description Trip Generation Study

Provides a wider range of facilities for the sale of soft lines (wearing apparel for men, women, and children) and hard
lines (hardware and appliances), in addition to convenience goods and personal services. It is built around a junior

Community Center department store, variety store, or discount department store as the major tenant, in addition to a supermarket. In
theory, its typical size is 150,000 square feet of gross leasable area, but in practice it may range in size from 100,000 to
450,000 square feet.
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During the study process, as it became apparent that gaining permission to
survey sites was challenging, the list of land uses was consolidated to the highest
priority uses (the top eight) with a shorter list of essential land uses. The essential
land uses included:

¢+ Mid-rise apartment (223)

¢ Residential condominium/townhouse (mid-rise) (230)
¢ High-rise residential condominium/townhouse (232)
¢+ General office building (710)

¢ Shopping center (820)

3.2.3 Site Selection Criteria

The overall purpose of the site selection was three-fold: 1) to identify sites
distributed within urban areas throughout the state so that data collection is
representative of the trip generation of uses within all regions of California, 2)
to chose candidate sites that are within areas that meet the criteria for urban
infill area, and 3) to chose candidate sites that have the appropriate
characteristics for proper data collection. Specific objectives of the site
selection were:

+ To choose candidate sites that are distributed throughout the state,
capturing a cross-section of the state’s urban areas. Statewide
distribution of sites is intended to capture differences in trip generation
that might be reflective of geographic location.

¢ To select candidate sites in a distribution of urban infill areas at the
regional and county level proportional to population.

* Working with the TAC, the following final site selection criteria were
adopted for the study:

Urban Infill Area Criteria

1. A candidate site must be located either:

a. within a Central Business District (CBD), Central City, Not
Downtown (CND), or Suburban Center (SBC) Area, as
defined by the ITE; or

b. within a General Urban (T/Cz-4), Urban Center (T/CZ-5), or
Urban Core (T/CZ-6) Context Zone, as defined in the
Proposed Recommended Practice for Context Sensitive
Solutions in Designing Major Urban Thoroughfares for
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Walkable Communities, and must also meet all of the other
criteria defined below.

Transit Proximity Criteria

2. The site must be within 1/3 mile of a site with an existing or future
rail transit station, a ferry terminal served by either a bus or rall
transit service, an intersection of at least two major bus routes, or
within 300 feet of a bus rapid transit corridor. The transit service
shall have maximum scheduled headways of 15 minutes for at
least five hours per day. It is acceptable to use the collective
headways of multiple routes as long as the routes serve the same
corridor for a considerable length of the corridor. This criterion
pertains to corridors where people can use any route to reach
any point within a significant length of the corridor.

The transit proximity criterion is derived from California Government
Code Section 65088.4, defining urban infill opportunity zones.

Vacant Developable Land Criteria

3. The site must be within a UIA that contains no more than 10
percent Vacant Developable Land. Vacant Developable Land
as defined excludes water bodies, public rights-of-way, land
designated for conservation and public recreation, and any
other land designated by local governments’ policies or
comprehensive plans as unavailable for development. However,
parking lots on land designated and/or zoned as developable
under current policy qualify as Vacant Developable Land.

Population (Residential) and Employment Density Criteria

The site must be located within a UIA that meets one or more of the following
density criteria:

4. Where residential land uses comprise at least 60 percent of
developed land, average residential density shall be at least
10.0 dwelling units per gross acrell of residentially developed
land, or

5. Where nonresidential land uses comprise at least 60 percent of
developed land, average nonresidential density shall be a floor

! Gross acres is the total area including land used for public or private street, alleys, easements,
open space, and other such uses. In contrast, net acres is the amount of land remaining after
necessary deductions have been made for streets, open space, utility easements, access
corridors, or other necessary dedications.
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area ratio (FAR) of at least 1.0 and/or an employment density of
at least 35.0 jobs per gross acre of nonresidential developed
land, or

6. Where neither residential nor nonresidential uses comprise more
than 60 percent of developed land, both residential and
nonresidential uses must meet the density and intensity criteria
prescribed above.

Additional Criteria

Other qualitative criteria to be considered in the selection of sites include:

¢+ The maturity of the site. Newly constructed buildings are poor candidates
for data collection, as they may not have developed stable travel
characteristics or tenancy.

+ Destination retail. Large destination retail shopping centers attract traffic
from a larger market area than typical infill development, and often
attract tourist traffic. This type of land use is considered a special
generator and is not the subject of this study.

+ Practicality of collecting data. The ability to cost-effectively collect travel
data is critical. Very large and complex sites (such as multiple office
towers and large mixed-use centers) with multiple entrances on multiple
levels, skywalk connections to adjacent buildings, and large plazas, are
difficult to survey and to verify that all trips have been captured.

+ Ability to gain permission. The property owner/manager must provide
permission to conduct intercept surveys at the site. Not only is this a
courtesy to the owner/manager, but is necessary to be able to obtain
independent variable data such as building size, number of units, and
level of occupancy.

¢ Located within a walkable district. Although implied by the definition of
an UIA and proximity to transit, the site must be located in a district that is
walkable (see definition in Section 2.1). No quantitative measurable
criteria are applied to walkability, therefore, it is determined through
observation.

To assist in the identification of candidate sites, the study team used a map-
based or GIS approach using digital map layers and socioeconomic data
that are available nationwide from Federal agencies and information
centers. Population and employment density was mapped for the entire state
identifying, at the 2000 Census Block Group level; those block groups which
had residential development densities of at least 10 housing units per land
acre, or, employment densities of at least 35 jobs per land acre. Additionally,
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digital map layers of California fixed-route 