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Executive Summary

Sustainability is a major objective of land use and transportation planning in today’s society.
Recent policy trends seek to promote and maintain a sustainable living environment through
land use development practices. Nationwide, land use policies seek increased development
density, particularly within urban and suburban areas, that include complementary land
uses in close proximity and transit accessibility, thereby decreasing automobile use. Such
transit-oriented developments (TODs) can be used as role models for future developments.

This study aimed to collect quantitative data on trip generation patterns and estimate the
reduction in automobile trips obtained in TODs in Miami-Dade County. This project
addressed the trip generation aspects of TODs. This topic is of relevance to planners since it
provides a baseline for improved design practices to accommodate complementary land
uses in close proximity serviced by premium transit service. Two sites were studied in the
Metrorail corridor in Miami-Dade County Dadeland South and Brickell as shown in Figure ES-
1 and Figure ES-2, respectively.
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Figure ES-1: Study Boundary for Dadeland South
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Figure ES-2: Study Boundary for Brickell

The sites were chosen based on the diversity and intensity of surrounding land uses and the
feasibility of conducting the study. The study comprised several data elements including
land use inventory, site activity, trip internalization behavior, and socio-economic data.

External trips by private vehicles were the main metric for the study since this measure is
also used for traffic impact studies. To determine external trips, internal trips need to be
subtracted. The activity of the development was studied at the land use level, and internal
trips were estimated via intercept interviews within the development. The results of the
observed trip generation data were compared with private vehicle counts at the cordon line
of the study (see Figure ES-1 and Figure ES-2). The results of this procedure are
summarized in Figure ES-3 and Figure ES-4. For Dadeland South, the activity of the on-site
park-and-ride was accounted for in the analysis.
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Findings on Trip Generation and Internal Trip Capture for Dadeland South

e Trip generation in Dadeland South was greatly dominated by commercial activity that
occurred regularly during the day, accounting for 56 percent of all trips generated by
the development. Of that, retail constituted the majority of the land use intensity at
88 percent of the total commercial gross leasable area, and restaurants constituted
the 12 percent. Restaurant contributed with 16 percent of the commercial trips and
retail with the remaining 84 percent.

e Office was the dominant land use in terms of area. During most of the data collection
period, the impact of offices was no more than 25 percent of the total trips. During
the PM peak hour, offices contributed to 32 percent of the trips generated in
Dadeland South.

e Residential accounted for a peak in trip generation, at 11 percent of the total bi-
directional trips for the development during the interval from 2:00-3:00 PM. During
the next one-hour interval, the contribution for residential was 10, 6, and 3 percent,
respectively, for the intervals starting at 3:00 PM, 4:00 PM and 5:00 PM.

e Dadeland South contained a park-and-ride facility that greatly contributed to the
number of trips in/out of the study site boundary. The impact of such facility was
moderate during most of the day (at most, 6%), but it increased to 13 percent of the
total traffic during the PM peak period.

e The PM peak hour for Dadeland South was from 5:00-6:00 PM, presenting total bi-
directional trip traffic of 2,626 vehicles, with a directional distribution of 30 percent
entering and 70 percent exiting.

e During the off-peak hour, the estimated pass-through traffic varied from 27-42
percent of the cordon counts. During the peak, the pass-through traffic was
estimated at 4 percent.

e The overall internal trip capture for Dadeland South for the off-peak period was 8
percent. For the outbound direction it was 7percent, and for the inbound direction it
was 8 percent.

e For residential land uses during the off-peak period, it was estimated that 22 percent
of the exiting trips were made to commercial destinations in the development. For
commercial land uses, 1 percent of the exiting trips were headed to offices. For
hotels, 30 percent of the exiting trips were headed to commercial land uses and 12
percent to on-site offices. For offices, 1 percent of the outbound trips were headed to
on-site residential land uses, 11 percent to commercial establishments, and 3
percent to hotels.

e For inbound trips during the off-peak period, the distribution of entering or inbound
trips per land use was estimated as follows: for residential, 2 percent of internal trips



came from on-site offices; for commercial, 3 percent came from residential, 2
percent from hotels, and 4 percent from offices; for hotels, 8 percent came from
commercial and 18 percent originated at on-site offices; and for offices, 5 percent
came from commercial and 2 percent from hotel.

e For the off-peak period, the proportion of outbound trips heading to external
destinations by land use for residential was 78 percent, commercial 99 percent,
hotels 57 percent, and offices 85 percent. For inbound trips, the proportion of
external trips from the entering trips by land use was 98 percent for residential, 91
percent for commercial, 74 percent for hotel, and 93 percent for offices.

e During the peak period, the internal trip capture was 17 percent for outbound trips
and 23 percent for inbound trips. The overall internal trip capture for the peak period
was 19 percent.

e For outbound trips during the peak period, the distribution of exiting or outbound
trips per land use was estimated as follows: for residential, 69 percent were headed
to commercial and 11 percent to offices; for commercial establishments, 8 percent
were headed to residential, 6 percent to hotels, and 6 percent to offices; for hotels,
22 percent were headed to commercial establishments; and for offices, 3 percent
were headed to residential and 3 percent to commercial.

e Entering trips or inbound trips for the PM peak hour were distributed as follows: for
residential, 58 percent came from commercial and 16 percent from offices; for
commercial, 5 percent came from residential, 3 percent from hotels, and 3 percent
from offices; for hotels, 44 percent came from commercial establishments; and for
offices, 3 percent came from residential and 24 percent came from commercial.

e For the PM peak period, the proportion of outbound trips heading to external
destinations by land use for residential was 21 percent, for commercial 80 percent,
for hotels 78 percent, and for offices 94 percent. For inbound trips, the proportion of
external trips from the entering trips by land use was 25 percent for residential, 89
percent for commercial, 56 percent for hotel, and 73 percent for offices.

Findings on Trip Generation and Internal Trip Capture for Brickell

e Trip generation in Brickell was greatly dominated by the commercial and residential
activity regularly during the day. Restaurant contributed with 10 percent of the
commercial trips and retail with the remaining 90 percent. Commercial trips
accounted for 44 percent of all trips generated by the development, and 41 percent
of the trips were from residential land uses.

e Office and commercial were the dominant land uses in terms of area. During most of
the data collection period, the impact of office was no more than 25 percent of the
total trips. During the PM peak hour, offices contributed up to 15 percent of the trips
generated in Brickell.



Residential accounted for a peak in trip generation, 34 percent in the interval from
3:00-4:00 PM. During the next hour interval, the contribution for residential was 34
and 28 percent, respectively, for the one-hour intervals starting at 4:00 PM and 5:00
PM.

The PM peak-hour for Brickell was from 5:00-6:00 PM, presenting total bi-directional
trip traffic of 2,002 vehicles, with a directional distribution of 50.2 percent entering
and 49.8 percent exiting.

During the off-peak hour, the estimated pass-through traffic varied from 10-16
percent of the cordon counts. During the peak, the pass-through traffic was
estimated at 14 percent.

The overall internal trip capture for Brickell for the off-peak period was 32 percent.
For the outbound direction it was 32 percent, and for the inbound direction it was 33
percent.

For residential land uses during the off-peak period, it was estimated that 97 percent
of the exiting trips were made to commercial destinations in the development. For
commercial land uses, 12 percent of the exiting trips were headed to office and 2513
percent to residential. For hotel, 2 percent of the exiting trips were headed to
residential land uses. For offices, 25 percent of the outbound trips were headed to
on-site residential land uses, 50 percent to commercial establishments, and 16
percent to external destinations.

For inbound trips during the off-peak period, the distribution of entering or inbound
trips per land use was estimated as follows: for residential, 8 percent of internal trips
came from on-site offices and 35 percent from commercial; for commercial, 6
percent came from residential and 15 percent from offices; for hotel, 2 percent came
from residential land uses; and for offices, 50 percent came from commercial and the
rest being from external destinations.

For the off-peak period, the proportion of outbound trips heading to external
destinations by land use for residential was 91 percent, for commercial 63 percent,
for hotels 98 percent, and for office 25 percent. For inbound trips, the proportion of
external trips from the entering trips by land use for residential was 57 percent,
commercial 79 percent, hotel 98 percent, and offices 50 percent.

During the peak period, the internal trip capture was 21 percent for outbound trips
and 21 percent for inbound trips. The overall internal trip capture for the peak period
was 21 percent.

For outbound trips during the peak period, the distribution of exiting or outbound
trips per land use was estimated as follows: for residential, 9 percent were headed to
commercial; for commercial establishments, 15 percent were headed to residential, 7
percent to hotels, and the rest to external destinations; for hotels, 54 percent were
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headed to commercial establishments; and for offices, 13 percent were headed to
residential, 25 percent to commercial and the rest to external.

e Entering trips or inbound trips for the PM peak hour were distributed as follows: for
residential, 14 percent came from commercial and 4 percent from offices; for
commercial, 8 percent came from residential, 5 percent from hotels, and the rest
from external destinations; and for hotels, 55 percent came from commercial
establishments.

e For the peak period, the proportion of outbound trips heading to external
destinations by land use was 91 percent for residential, 46 percent for hotel, 78
percent for commercial, and 62 percent for offices. For inbound trips, the proportion
of external trips from the entering trips by land use was 82 percent for residential,
78 percent for commercial, 45 percent for hotel, and 100 percent for offices.

Recommendations

e This study verified that the ITE internal trip capture procedure overestimates the trip
generation on mixed-use developments (MXD). In addition, it was verified that the
methodology proposed in NHRP Report 684, “Enhancing Internal Trip Capture
Estimation for Mixed-Use Developments” [4] provided an improved estimate of the
traffic impact for TOD over traditional internal trip capture methods. Therefore, it is
recommended to use the NCHRP methodology for trip generation in future traffic
impact studies.

e It is important to keep track of developments with desirable characteristics in order
to perform trip generation studies. In this way, a local database that captures local
behavior can be developed and applied to future developments.

e It is recommended that the surrounding theme of metro stations and transfer
stations be master-planned to produce a seamless environment and that traffic going
around an MXD instead of through it should be promoted.

e The information provided in this report can be applied by planners to assist in the
prediction of traffic for developments similar to Dadeland South and Brickell. The
percentages of outbound and inbound traffic can be considered for new TODs or MXD
developments.

e It is recommended that the sample size be increased to obtain more reliable
estimates for the parameters found in this project. It is recommended that data be
collected not only through person interviews, but also through the use of online
forms and location sensing such as Bluetooth.
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1 Introduction

Sustainability is a major objective of land use and transportation planning in today’s society.
Recent policy trends seek to promote and maintain a sustainable living environment through
land use development practices. Nationwide, land use policies seek increased development
density, particularly within urban and suburban areas, that include complementary land
uses in close proximity and transit accessibility, thereby decreasing automobile use. Such
transit-oriented developments (TODs) can be used as role models for future developments.

A TOD is a mixed-use residential and commercial area designed to maximize access to
public transport and often incorporates features to encourage transit ridership. A TOD
neighborhood typically has a center with a transit station or stop (train station, metro
station, tram stop, or bus stop) surrounded by relatively high-density development, with
progressively lower-density development spreading outward from the center. TODs
generally are located within a radius of one-quarter to one-half mile (400 to 800 m) from a
transit stop, as this is considered an appropriate scale for pedestrians, thus solving the “last
mile” problem.

Miami-Dade County is at the forefront of multimodal development in Florida, providing rail,
bus routes, and park-and-ride facilities in addition to tolls and expressways, to further
enhance the mobility of its population. To meet desired multimodal planning goals, it is
necessary to collect quantitative data on the trip generation patterns of successful TODs in
the socio-economic context of Miami-Dade County. The collected data can be used to
produce better assessments of automobile trip reductions by promoting TODs. Additionally,
TOD-specific data can assist in improving the current transportation planning model data
inputs.

This study aimed to collect quantitative data on trip generation patterns and estimate the
reduction in automobile trips obtained in TODs in Miami-Dade County. The Center for Urban
Transportation Research (CUTR) at the University of South Florida (USF) provided technical
assistance to the Miami-Dade Metropolitan Planning Organization (MPO) in obtaining
quantitative data to analyze and compute the trip generation rates of two successful TODs
at the Dadeland South and Brickell sites in Miami-Dade County. This project accomplished
the following three major objectives:

e Identify TODs in Miami-Dade County.
e Perform trip generation data collection and analysis at selected sites.
e Provide recommendations for the travel demand model with respect to TOD.

The collected TOD trip generation data and analysis can be used by the Miami-Dade MPO to
enhance current transportation planning practices and multimodal infrastructure design.

This report is organized as follows: Chapter 2 presents a review of the most relevant work
on internal trip capture studies and methodologies. Chapter 3 introduces the concepts of
TOD and describes the procedure of data collection. Chapter 4 presents data collection



results and trip estimation for the selected sites. Chapter 5 contains conclusions and
recommendations for the application of the data collected in this study.



2 Review of Related Studies

This section presents previous and ongoing studies and research initiatives in the area of
trip generation, specifically on topics pertaining to internal capture. The area of trip
generation is extensive and, in the case of mixed-use developments (MXDs), is often
associated with TODs. This study focused on trip internalization in MXDs where the presence
of a premium transit element was a requirement. Variations in land use mix and
compactness were experimental factors among the study MXDs. This section introduces the
concept of MXDs, followed by an overview of trip generation and internal trip capture. A
review of the benefits of TODs and fundamental TOD characteristics is also provided. This
section concludes with remarks and insights from the literature review process.

2.1 Trip Generation

Trip generation is the first step in the transportation demand modeling process (trip
generation, trip distribution, mode choice, and trip assignment). Trip generation
encompasses a set of methodologies aimed at predicting the trip-making decisions of
transportation system users. These methods use characteristics of both land use type and
users to obtain estimates of travel patterns across the transportation system (e.g., routes,
volumes, and mode).

The mainstream applications of trip generation methods can be classified as system-wide
methods and site-specific methods. System-wide methods, such as regional travel demand
models, apply an analytical approach that uses transportation system user and land use
information to predict the trips generated from and to a specific land use or zone in a
transportation system. User information may include trip purpose, income, and age among
others. Regional models require extensive survey data such as census and travel diaries, as
in the case of the National Household Travel Survey (NHTS). Travel demand models are
constantly evolving from trip-based isolated steps toward more elaborate methodologies
that include linkage between the different model steps and activity-based trip-making
behavior models. On the other hand, site-specific methods (e.g., traffic impact studies) are
aimed at predicting the number of trip ends that a particular land use potentially generates.
These methods consider only the characteristics of the land use (e.g., type, size, and time
of day) as the explanatory variables of the trip generation process.

The preeminent source of data and methods for site-specific analyses is the Institute of
Transportation Engineers’ (ITE) Trip Generation [1]. Published, maintained, and updated by
ITE, the Trip Generation provides trip rates and equations for an extensive set of land uses
and includes trip data collected and analyzed over several decades on various land use
types. Most of ITE’s trip generation rates are predominantly based on the data collected
from single-use, free-standing sites. Such trip rates are applicable only for typical individual,
single-use, suburban types of development for which most travel occurs from (and to)
outside the development, using the public road system. The application of the ITE’s trip
generation rates requires only land use characteristics representing the size of land use. For
example, residential developments require residential units, hotels require number of
rooms, and retail requires square footage. Because of this characteristic, the application of
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the ITE methodology can be extended to different geographic locations. In addition, data for
a specific land use can be updated or expanded when more land use trip generation data
become available.

Because of the less stringent information requirements on input data, ITE’s methods are the
preferred alternative to estimate trip generation for new developments. ITE's method
provides a common ground for transportation agencies and developers to estimate the
traffic generated by new developments. Among the characteristics in favor of the ITE trip
generation methods are:

e Single input for trip generation estimation in proportion to land use size
e Reproducible output for the same input

e No requirement for specialized equipment or software to be applied

e Widely accepted

The disadvantages of the ITE's method are based on some of same characteristics that
make it useful. Because of the simplicity of the data input, it lacks explanatory power
beyond the size of the land use. Another possible disadvantage is that, due to the prolonged
lifecycle of the existing datasets (nearly 30 years), some of the data used to estimate trip
rates may be outdated. For example, on-line services (e.g., banking, shopping) influenced
some of the travel patterns from the 1980s and 1990s. In addition, some geographic-
specific data are lost when all the data are aggregated at the national level. For instance, a
transportation agency may be interested in data on multi-family residential developments in
the southeast quadrant of the U.S. only.

Some of these data issues can be solved with business analytics tools that enable users to
filter existing trip generation data according to their needs. An example of these tools is the
cloud-based business system Online Traffic Impact Study Software (OTISS). OTISS provides
access to the ITE trip generation database in the traditional way (e.g., equations and rates)
and provides additional filtering by region, age of data, and land use size [2]. In addition,
when updating trip generation data, it is important to collect metadata on the context
surrounding the collected data. This will enable further initiatives on data mining and will
enhance the quality for future trip generation estimates.

2.2 Mixed-Use Developments

ITE's Trip Generation Manual [1] refers to MXDs as multi-use developments, defined as 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. ITE description of MXDs
includes:

e Planned as a single-real estate project

e Between 100,000 and 2 million sq. ft. in size
e Contains two or more land uses

e Not a central business district

e Not a suburban activity center



e Not an existing land use classification with potential for a mix of land uses such as
shopping center, office park with retail, hotel with limited retail/restaurant space.

The Urban Land Institute (ULI) defines MXDs as developments with three or more revenue-
producing uses integrated into a physically- and functionally-integrated development that
conforms to a coherent plan [3]. In National Cooperative Highway Research Program
(NCHRP) report 684, titled "Improving Method for Estimating Internal Capture for Mixed-use
Developments,” Bochner et al. [4] identify MXDs as physically- and functionally-integrated
developments based on a single master plan with at least four complementary, interacting
land uses that have internal pedestrian connectivity and shared parking (among at least
some uses). For the purpose of this project, the term “mixed-use development” is used in
general and will apply to multi-use developments. The acronym MXD is used throughout the
report to represent mixed-use developments.

A key component to any MXD is the residential land-use element. The residential component
can be integrated to the MXD in different ways depending on its type, density, and size. In
suburban settings, single-family detached homes are frequently encountered as part of an
MXD. Usually, single-family detached residential land uses have relatively low density,
resulting in a sparse MXD with relatively long internal connection lengths when compared
with other MXDs. It is also frequent to encounter isolated multi-family homes in MXDs.
Multi-family homes can increase density and improve internal connectivity for MXDs,
providing an intermediate level of integration. The most integrated residential components
are the neo-traditional residential land uses consisting of low- to mid-rise apartments with
ground-floor retail [5]. MXDs that include these residential land uses have the greatest
potential to increase overall development density and offer an improved internal
connectivity.

A related aspect that needs to be addressed when discussing MXDs is TODs. Although there
is no universally-accepted definition for TOD, as stated by Cervero et al. [6], a TOD may be
conceived as an MXD with a highly-integrated prime transit component. The American Public
Transportation Association (APTA) defines a TOD as a compact MXD near new or existing
transportation infrastructure that serves housing, transportation, and neighborhood goals.
Along with trip generation, the other key performance metric indicator for a TOD is transit
ridership. The Trip Generation Manual [1] leaves the TOD trip generation aspect as one of
the areas for further research and improvements. TODs are the focus of this study, as they
share many of the design features of MXDs. Bochner et al. [4] conducted internal trip
capture studies at several locations, and two are often classified as TODs by various
planning associations in the U.S.

2.3 Internal Trip Capture and Community Capture

Internal trip capture refers to those trips occurring among the various land uses of an MXD
but that are not made on the major street system [1]. These trips are captured internally by
the land uses in the development and do not impact the external road system. It is
important to note that internal trips can be made either by walking or by bicycle or other
vehicles, with the only restriction being that only internal transportation network are used.



The application of the internal trip capture concept is performed through internal trip
capture (ITC) rates. ITC rates are defined as a percentage reduction that can be applied to
the trip generation estimates for individual land uses to account for trips that are internal to
the site [1]. Additional explanations on the concepts pertaining to internal trip capture,
importance, usage, data collection procedure, and calculation are provided later in this
document. The remainder of this section focuses on summarizing relevant work related to
internal trip capture studies and other relevant trip generation work.

Current ITC rates-based studies were performed under the initiative of FDOT by Tindale-
Oliver & Associates, Inc., in 1993 [7] and by Walter H. Keller, Inc., in 1995 [8]. The 1993
study produced ITC rates ranging from 28-32 percent for the PM period. The data from
these studies were used to produce the current ITE ITC rates in the Trip Generation Manual
[1]. Additional trip generation studies have been carried out by various states to serve
different purposes. NCHRP Report 684 [4] provides an extensive review of internal trip
capture studies, including the 1993 and 1995 studies. NCHRP Report 684 also contains
reviews of the current trends in traffic impact analyses and MXD design at the national
level. In addition to NCHRP 684, ITE provides links to finished and ongoing research on the
subject of trip generation [9].

A study by Kittelson and Associates in 2008 [10] compared the methodology to estimate
internal trip capture used by the Florida Standard Urban Transportation Modeling Structure
(FSUTMS) with that of ITE for large MXDs. FSUTMS planning models can accommodate
several localized conditions in the trip generation step (e.g., connectivity, project density,
etc.). Internal trip capture rates were found to vary considerably based on the density of
surrounding developments. Based on sensitivity analyses, the highest ITC rates (nearly
50%) were obtained in rural areas, whereas for downtown locations, the ITC rates were the
lowest (close to 3%). Regional travel demand models (such as FSUTMS) potentially can be
used to estimate internal trip capture. However, these are several difficulties associated
with this approach. First, the spatial resolution of land-use representation in FSUTMS and
most other travel demand models is at the Traffic Analysis Zone (TAZ) level. This resolution
generally is not sufficient to identify the trips originating from (and destined for) specific
developments/land uses unless very large communities are under consideration, as in the
study by Kittelson [10].

Ewing et al. [11] collected trip-making patterns from six developments using data from the
NHTS. In the study, Ewing pointed out the strengths and weaknesses of the ITE
methodology for estimating internal trip capture and proposed a predictive statistical model
based on hierarchical non-linear models. His model used household size, employment, gross
land area of MXD, number of motorized vehicles per person in the household, employment
within MXD, and some derived indicator of the proportion of individuals that live and work in
the MXD. The proposed predictive model was tested using trip generation data of 22 sites,
including some of the original ITE sites (e.g., Boca del Mar) and recently-studied sites (e.g.,
Mockingbird Station), as in the case of NCHRP Report 684 [4]. The performance measure of
choice was the coefficient of determination (7?) of the line described by observed vs.
predicted trips. The ITE procedure had an r? of 0.81; Ewing’s method’s r? was 0.92. Ewing’s



methodology was implemented into a spreadsheet and is hosted on the U.S. Environmental
Protection Agency (EPA) website for download [12].

The method proposed by Ewing constitutes an alternative method to analyze trip-making
behavior aspects including internal trip capture. It requires more inputs than the
conventional ITE method for site impact analyses. Some of that information may not be
readily-available at the design stage for new developments or may be subject to regional
factors, thus causing variances in the application. This is especially important from the point
of view of transportation agencies responsible for the review and approval for new
developments.

In NCHPR Report 684, Bochner et al. [4] performed a comprehensive study to enhance the
internal trip capture estimation procedure for the ITE methodology. Three MXDs were
studied: Mockingbird Station, Atlantic Station, and Legacy Town Center. The data collection
method employed was based on exit interviews and door counts. Site cordon counts were
used to validate the collected data and calculation procedure. For the exit interviews, data
collection personnel were placed at specific buildings or land uses, and trip information at
the person level was collected. Data collection efforts were focused on interviews during
peak hours. The reported internal trip capture rates for the AM peak period ranged from 11-
31 percent. For the PM peak period, the internal trip capture rates ranged from 33-44
percent.

NCHRP Report 684 [4] also recommended several enhancements to ITE's estimation
method and added more developments to the database. The improvements include:

e Addition of AM peak hour

¢ Expansion of land uses to six, adding restaurant, cinema, and hotel

e Estimation procedure that works in person trips and includes mode split (personal
vehicle, transit, non-motorized) and vehicle occupancy

e Incorporation of the influence of proximity (walking distance between interacting
land uses) on internal trip capture

e Enhanced data collection methodology to produce data needed to further add to the
multi-use development trip generation database

e Data from three additional multi-use developments that also expand the variety of
multi-use developments in the database

The recommended NCHRP method uses the same eight steps as the ITE trip generation
estimation method but adds the proximity adjustment to the internal capture rates in Steps
5a and 5b. This process also works in person trips, so mode choice and vehicle occupancy
can be reflected.

URS performed an internal trip capture study in four MXDs in Florida [13]. The study sites
were located in the northeast area of Florida (FDOT District 2). Based on the study, URS
estimated that the internal trip capture in the developments was 20 percent in the AM
period and 30 percent in the PM period. One of the objectives of the study was to document
home-work, home-retail, and retail-work interactions. The sites varied in size and land use



mix, including medical offices, retail, residential, and elementary schools, among others.
The study used intercept interviews to obtain person-level information on internal trip
capture. The study collected daily cordon counts and interview data. The number of
interviews for daily internal trip capture estimation was substantial. The study data were
used at the development level to validate the procedure and results obtained by this study.

For larger developments such as developments of regional impact (DRIs) [14], the concept
of internal trip capture evolves to community capture. The term “community capture”
applies to self-contained communities (new master-planned towns). The methods described
in the ITE Trip Generation Manual are not recommended for DRI analyses. This project
focuses on ITE methods that are applicable to small- to medium-scale MXDs. Often, small-
to mid-size MXDs are part of small towns or DRIs. The current internal trip capture rates in
use by ITE range from 61-253 acres. The largest community capture project in Florida is
26,000 acres (The Villages in Sumter, Lake and Marion counties). Substantial traffic
monitoring, origin-destination (O-D) studies, trip generation studies, and evaluation of land
uses mixes in the community and its surroundings are part of the community capture
methodology.

2.4 Urban Infill Trip Generation Rates

The need from trip generation data varies across states based on their particular
development patterns and trends. For newly-planned developments or for developments
with suburban characteristics, ITE trip rates are applicable. For infill developments or
redevelopments, ITE rates cannot be used. A study by Kimley-Horn for the California
Department of Transportation [15] developed trip generation rates applicable for urban infill
land uses. This is a developing subject and increases the potential to develop further trip
generation studies for land uses immersed in urbanized environments. These rates are
needed to evaluate redevelopment projects in decaying urban areas to promote high-
density MXD developments on Central Business Districts (CBDs). From data collected at 27
sites, the study found that in general ITE trip rates tend to overestimate trip generation
estimates.

2.5 Transit-Oriented Developments

Across the United States, in large cities and smaller metropolitan areas, new transit systems
are being built to improve mobility, reduce congestion, and promote economic activity. To
enhance the performance of the overall transportation network through transit investments,
neighborhood or city development patterns should increase transit ridership. The strategy
refers TOD, which is defined as

a project or projects, in areas identified in a local government comprehensive
plan that is or will be served by existing or planned transit service. These
designated areas shall be compact, moderate to high density developments,
of mixed-use character, interconnected with other land uses, bicycle and
pedestrian friendly, and designed to support frequent transit service operating



through, collectively, or separately, rail, fixed guide way, streetcar, or bus
systems on dedicated facilities or available roadway connections. [16]

TOD has attracted the interest of policy-makers, private businesses, environmentalists, real-
estate developers, and other groups in recent times because it yields benefits. TCRP Report

102 [17] summarized the benefits of TOD, as shown in Table 2-1.

Table 2-1: Benefits of Transit-Oriented Developments

Class ?f Public Sector Private Sector
Benefit
1. Increased ridership and farebox revenues 1. Increased land values, rents,
2. Joint development opportunities and real-estate performance
Primary 3. Revitalized neighborhoods 2. Increased affordable-housing
4. Economic development opportunities
1. Less traffic congestion and VMT-related 1. Increased retail sales
costs, such as pollution and fuel consumption| 2. Increased access to labor pools
2. Increased property- and sales-tax revenues | 3. Reduced parking costs
3. Reduced sprawl/conserve open space 4. Increased physical activity
Secondary | 4. Reduced road expenditures
5. and other infrastructure outlays
6. Reduced crime
7. Increased social capital and public
involvement

TCRP Report 128 [18] explored the following fundamental TOD characteristics: (1) transit
system and land use influences, (2) TOD ridership strategies, and (3) TOD resident/tenant
characteristics. The results reported in TCRP Report 128 clearly show that automobile trips
were reduced due to TODs in the four urbanized areas that were studied and that the ITE
trip generation and parking generation rates underestimate automobile trip reduction for
TOD housing.

A framework for TOD in Florida was developed in 2011 to provide planners, developers,
elected officials, and the general public with a Florida-specific resource for TOD and transit
planning considering three major factors: activity and accessibility, transit type, and
community context. [19]

Cervero [20] conducted a survey of 17 TODs in 5 U.S. metropolitan areas and found that
vehicle trips per dwelling unit with TOD housing projects were substantially below what the
ITE's Trip Generation Manual estimates by 44 percent over a typical weekday period. Trip
rates generally fell as neighborhood densities increased. According to the study, local
officials should account for the lower automobile use of those residing in TOD housing
through such measures as traffic impact-fee adjustments and reduced off-street parking
requirements.

The study conducted for the Portland Metropolitan Region [21] showed favorable results for
transit usage in the TODs along the light rail line and at the Belmont Dairy. The TOD AM
peak-hour trip generation rates were not as low as the PM peak-hour rates. The rates of



TOD were well below the ITE AM peak hour rates of 0.62 for an apartment and 0.63 for a
mid-rise apartment.

For the impacts of TODs on public transportation ridership, a research report published by
FDOT [22] suggested that urban form does appear to exert some kind of influence. For that
reason, it is worthwhile to further specify the relationship to ascertain how policy initiatives
relating to TOD can support the goal to balance mode share in the direction of greater
transit use.

2.6 Summary

e Traditionally, trip rates and single-regression equations based on single-use free-
standing suburban sites have been the preferred method to perform trip generation
estimation. Recent trends in MXDs have raised the need to improve existing trip
generation methodologies, especially for TODs, to accommodate the effects of
presence of a premium transit element and proximity among diverse land uses.

e As new business analytics tools are applied to transportation, new challenges arise.
In the case of trip generation data, obsolescence may be an emerging issue. For
some land uses, it may become necessary to collect additional data. It is
recommended to analyze the life cycle of trip generation data and determine when
more data are required and provide a quality metric for aging data.

e In Florida, two main internal trip capture methods or principles coexist. For site
impact analyses, internal trip capture methods such as ITE’s are the accepted
practice. For large-scale MXDs (DRIs), which are generally self-contained
developments, the community capture method should be used.

e Internal trip capture depends on several factors in addition to size and proximity.
Density and surrounding environment have been cited as relevant factors. A set of
methodological improvements is in place to accommodate proximity effects. The
inclusion of additional factors in the ITE trip generation estimation procedure should
gain the consensus of the great majority of users before implementation takes place.
In addition, the required data should be simple to obtain or calculate at the
development design stage.

e Initial trip capture rates from studies in 1993 [7] and 1995 [8] reported internal trip
capture rates of 30-35 percent for the mid-day peak period and 28-32 percent for
the PM peak period. Later studies, such as NCHRP Report 684 [4], reported internal
trip capture rates varying from 11-33 percent for the AM period and 33-44 percent
for the PM period. As more studies and data become available, the existing data and
methodology become more reliable and can gain more credibility.

e TOD housing produced considerably less vehicle traffic than is generated by
conventional development. One result is that auto trip generation is likely to be
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overstated for TODs by using the ITE Trip Generation Manual method. New trip
generation and parking guidance for TOD were recommended.

The trip reduction benefits of TODs call for other development incentives, such as
lower parking ratios, flexible parking codes, market-responsive zoning, streamlined
project review and permitting processes, and investments in supportive public transit
infrastructure.
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3 Site Selection and Study Methodology

The study methodology covers the design aspects of the study. The two main design
aspects include site selection and data requirements. Site selection was performed in
conjunction with the project panel, and several MXDs with access to premium transit service
were taking into consideration. To gain insight on the trip generation characteristics of
TODs, it is necessary obtain data on the following aspects:

e Physical characteristics

e Activity level

e Trip internalization behavior

e Mode split

e Socio-economic characteristics

Physical characteristics of the development include a land use inventory, distance matrices,
and number of parking spaces. The activity level of the development was measured by door
counts for the establishments/buildings in the MXD. Trip internalization behavior, mode
split, and socio-economic characteristics were obtained via person interviews.

This section provides details on the site selection process, data collection design
methodology, and selection of socio-economic variables.

3.1 Site Selection

The candidate sites were developments located near Metrorail stations in Miami-Dade
County. The original list of sites included:

e Dadeland South
e Brownsville

e Dadeland North
e South Miami

e Brickell

e Allapattah

e Santa Clara

The site selection process was made based on MXD characteristics such land use mix,
compactness, and maturity. The selection process is summarized as follows.

3.1.1 Dadeland South

Dadeland South contains a mix of office, residential, and retail establishments that area in
close proximity. The development was clearly defined for cordon counts by Kendall Drive
and South Dixie Highway (US 1), as shown in Figure 3-1. Development of the Dadeland
Station initially began with establishment of the station and the Datran office building as a
joint development and then expanded in phases over the years. It contains three residential
properties, retail, restaurants, office buildings, and two hotels.
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Figure 3-1: Overview of Dadeland South

3.1.2 Brownsville

Brownsville is an example of an urban revitalization project. It is a high-rise residential
property with ground-floor retail, as shown in Figure 3-2. At the time of site selection,
Brownsville had been recently established and could be considered for the study. It is

expected that the area’s dense residential development will attract more commercial
developments to the surroundings.
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Figure 3-2: Overview of Brownsville

3.1.3 Dadeland North

Dadeland North has a land use mix comprising hotel, office, residential, and retail land uses.
The residential area is separated by a canal, which makes the development more scattered
compared to Dadeland South (see Figure 3-3). For Dadeland North, the residential areas
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located north of the Mall and the Metrorail station were considered for the study. Based on

preliminary observations, there were some walking trips from the residential areas to the
Metrorail station.
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Figure 3-3: Overview of Dadeland North

3.1.4 South Miami

South Miami is an example of a transit-supportive neighborhood and contains a mix of
commercial and residential land uses. It was noted that even when the neighborhood
supports pedestrian activity, a significant portion of the Metrorail trips are transfers, either
from the park-and-ride lot or connecting from other transit services. The structure of the
neighborhoods surrounding the station includes a shopping mall with cinema and several
multi-family buildings in the vicinity of the station (see Figure 3-4). The land uses, although
in proximity, are separated by a major roadway (South Dixie Highway).
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3.1.5 Brickell

Brickell is an example of a mixed-income residential area for a transit-supportive
neighborhood. As determined by the Advisory Group, this is very likely the land use pattern
and the transit quality that will occur in future transit corridors and was strongly suggested
as one of the study sites. The area is served by Metrorail and Metromover and contains a
mix of high-rise residential buildings, offices, hotels, restaurants, and retail uses, as well as
a major grocery shopping retailer. The boundaries of the Brickell Station area are presented
in Figure 3-5.
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Figure 3-5: Overview of Brickell Station

3.1.6 Allapattah

The Allapattah Metrorail station is located in an urban infill area. The predominant land use
in the transit core is residential. A housing complex is located in close proximity to the
Metrorail Station (see Figure 3-6). The housing complex was built as a part of joint
development project with Metrorail. The land use mix of the surrounding areas is dominated
mainly by automobile sales lots, repair shops, and warehouses. The remaining residential
units are detached homes. In general, the area is adjacent to the transit station but the
MXD component is not present.

3.1.7 Santa Clara

The Santa Clara Metrorail station follows the Allapattah station in the southbound direction.
Both were finished in the summer of 2004 as part of an aggressive joint development
initiative by Miami-Dade Transit. A multi-family residential complex is located in close
proximity to the station (see Figure 3-7). Besides the main residential component, the area
has significant industrial warehouse land uses. The land use mix is limited within the first
quarter mile from the station or transit core.
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3.1.8 Other Sites

The area of Naranja was suggested as a potential site due to its connectivity among
amenities. However, there is currently no premium transit service in the area. It was noted
that a significant portion of the developments in Naranja are being built. At its maturity,
Naranja is expected to be a representative example of a mixed-use development.

3.1.9 Selected Sites

An advisory group was formed to guide in the selection of the study sites. The group was
composed by members of the following organizations:

Miami-Dade Transit

Miami-Dade Regulatory and Economic Resources (RER)
Miami-Dade County Planning & Zoning

FDOT District 6 Planning Office

Miami-Dade County Public Works

Miami-Dade MPO

Florida International University

A list of the candidate sites was presented to the advisory group. At the end of the meeting
they discussed the pros and cons of the different sites. The group decided to focus on the
sites that are most representative of a future growth scenario for the area and have a
substantial land use mix. Dadeland South, Brickell, and South Miami were the top three
sites having desirable characteristics. The selected sites were Dadeland South and Brickell.
The main reason for site selection was a land use mix within 0.25 miles of the prime transit
station. Dadeland South has a more compact land pattern, with offices and residential
buildings as the dominant land uses. Brickell presents more of an infill environment, with a
strong presence of high-rise residential buildings, retail uses, and restaurants as the
dominant land uses for the selected area.

3.1.9.1 Dadeland South

Dadeland South station is located in a mixed-use development environment and is near
another Metrorail station, Dadeland North. Based on the definitions of “A Framework for
TOD in Florida” [23], the transit core is located within the first quarter mile around the
station, the transit neighborhood is located in the second quarter mile around the transit
core, and the transit-supportive area is on the outskirts, within one mile of the station. The
data collection took place in the transit core area of the station (see Figure 3-8).
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Figure 3-8: TOD in Dadeland South and North Station

3.1.9.2 Brickell

The Brickell Metrorail station is located in Downtown Miami and has a direct connection with
the Miami Metromover system. The area located west of the surrounded by I-95 is
predominantly residential, consisting of mostly low-rise, multi-family buildings with a few
modern mid-rise residential areas close to the station (see Figure 3-10). The area east of
the station contains a variety of land uses, including residential, retail, restaurants, hotels,
and offices. Both Metrorail and Metromover serve the east areas of Brickell in addition to
other high-quality transit.

Brickell was referenced as a Transit-Adjacent Development (TAD) in a previous study by
Cervero et al. [6]. The reasons cited in the study to give Brickell this classification were the
lack of comfortable sidewalks and the absence of ground-floor retail stores and services.
Since the publication of Cervero's report in 2004, several new developments, such as the
Mary Brickell Village, have been built, bringing more ground-floor retail to the area. In
addition, the local government conducted several projects in the area that provide improved
pedestrian access to the existing transit facilities.
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Figure 3-9: TOD in Brickell

3.2 Data Requirements

To understand the trip generation and internalization characteristics of TODs, it was
necessary obtain field data on the following aspects:

e Physical characteristics of TOD
e Activity levels

e Trip Internalization behavior

e Mode split

e Socio-economic variables

Physical characteristics of the development include land use inventory in area/units,
business hours, and TOD access point and door locations. If additional analyses, such as
proximity (NCHRP Report 684 [4]), are to be performed, distance information may be
collected and reported. However, this can be performed via a Geographic Information
System (GIS) at any time. Door locations, particularly those with special conditions such as
direct access to a street or drive-thru, must be documented. Other physical characteristics
for the development can be collected for reporting purposes or for further analyses. A
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comprehensive list of physical characteristics that can be collected for MXDs is provided in
NCHRP Report 684 [4].

The activity level of the development was measured by door counts for the
establishments/buildings in the TOD. Trip internalization behavior, mode split, and socio-
economic were obtained via personal interviews. The suggested practice by ITE [1] and
NCHRP Report 684 [4] consists of collecting survey information via entry/exit interviews.
According to the lessons learned in NCHRP Report 684 [4], exit interviews tend to be more
acceptable to business managers, since, from a business perspective, they do not want any
impedance between a potential costumer and the business. Once a customer has left the
business, it is more appropriate to proceed with the interviews.

The process of collecting activity levels, trip internalization behavior, and mode split is
presented in Figure 3-10. Interviewers approach patrons as they exit from a location and
ask questions regarding the previous and next trip, including mode. The previous-trip part
of the interview yields inbound trip information for the establishment being exited; the
second part yields outbound trip information. Interviewer skills, training, supervision, and
form design are important factors for obtaining high-quality interviews. Forms for cordon
counts, door counts, and interviews can be found in Appendix A.
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Figure 3-10: Overview of Interview Process

3.3 Selection of Socio-Economic Variables
Socio-economic variables are useful for incorporating the results of a study into

transportation planning models. For this study, variables in use for travel demand modeling
in SERPM were used. These variables were defined based on a previous transit survey
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conducted aimed at refining the input variables for version 6.7 of the regional model
(SERPM) [24]. The transit survey information was used to understand and model key transit
travel patterns and behaviors. The transit survey fieldwork was performed from 2008
through 2010. The transit survey was mainly an on-board survey and was administered via
the main transit modes use in the region, such as Metrobus, Tri-Rail, Metrorail, I-95 Express
Bus, Broward County Transit, and Palm Tran.

The transit survey identified two main transit markets or users—the mobility-dependent
market (MDM) and the commuter market (CM). It was found that zero-car households
dominated the MDM, with dispersed travel patterns having walking as the primary access
mode and an average trip length of 6.5 miles. On the other hand, car-owning households,
with defined work destinations such as the Miami CBD and suburban employment areas,
dominated the CM. Access mode for the CM was automobile, and the trip length ranged
from 7.8 to 28.7 miles. The new model specification for transit in SERMP was divided based
on the following segmentation:

e Zero-car households
e Households with workers greater than number of cars
e Household with workers less than or equal to the number of cars

In addition, the transit survey highlighted the importance of auto ownership as an
explanatory variable for modal split was decreasing. Documentation on the calibration and
validation of the SERPM model suggest that market segmentation based on the previous
criteria seems to work well with respect to the transit model [24]. Data can be used at the
individual level to validate trip generation models and trip lengths, and can be used to
validate travel as trip generation. As part of the data collection, a manager/owner survey
was conducted to collect zone data file (zdata) information such as:

e Number of dwelling units
e Percent of vacant units at the time of the study

e Percent of vacant non-permanently occupied at the time of the study

The final forms for cordon counts, door counts, and interviews can be found in Appendix A.
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4 Data Collection Results

This section presents the results of the data collection process in the selected TODs of
Dadeland South and Brickell. The results described in this section correspond to descriptive
statistics on land use inventory, site activity, cordon counts, vehicle occupancy, trip
generation, internal trip capture, and mode split. The results are contrasted with socio-
economic variable data.

4.1 Dadeland South

Data in Dadeland South were collected on October 29, 2013, from 12:00-7:00 PM. Data
collection consisted of interviews at the Metrorail station, exit interviews, and intercept
interviews. The results are summarized in the following sections.

4.1.1 Land Use Inventory

The study area for Dadeland South is presented in Figure 4-1. It is comprised of three
residential properties, two hotels, and several retail establishment and restaurants. Vehicle
occupancy and person counts were collected at the boundaries of the study area.

Excluded

== Adjacent Office

Adjacent office and retail land uses are shown in Figure 4-1. These land uses were excluded
of the study due to feasibility reasons; however, they have an impact on the cordon counts.
To account for such impact, the adjacent land uses were counted in order to identify the
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though traffic in the main study site that is associated with these land uses. The land use
inventory for the study area in Dadeland South is presented in Table 4-1. The occupancy of
the residential units at the time of the study was more than 93 percent in all buildings. This
number was obtained via interview with the property managers. The retail and restaurant
space shown in Table 4-1 corresponds to occupied space. The study area also includes the
park-and-ride of the Dadeland South Metrorail Station.

Table 4-1: Land Use Inventory for Dadeland South Study Area

Land Use Type Size Units
Hotel 478 d.u.
Office 1,012,587 sq.ft.

Residential 1,215 d.u.
Restaurant 31,887 sq.ft.
Retail 228,428 sq.ft.

4.1.2 Site Activity
Site activity was collected via door counts at the different establishments. For the entire

site, the activity was captured via cordon counts. It is important to note that there is
significant thru traffic in the study site. For this reason, the cordon counts do not reflect site
activity exclusively. Figure 4-2 presents the cordon count locations for the Dadeland South
study area. Data collection personnel were placed at the indicated locations. The cordon
count data collection consisted of vehicle counts, vehicle occupancy, vehicle type (private,

commercial, bus) and pedestrian counts.
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Figure 4-3 presents the site activity at Dadeland South for private vehicles. It presents
cordon counts and subtracted cordon counts. The adjacent cordon counts were used to
factor out the effect of other land uses adjacent to the study area in Dadeland South. This
metric was chosen as the performance measure since it is compatible with the ITE trip
generation methodology. The cordon counts reflect the overall site activity and thru traffic.
It can be observed that the interval from 3:00-4:00 PM is the least active. The peak hour
of the development in the PM is characterized by an increase in outbound trip counts. This is
typically driven by office buildings and the Metrorail users exiting the park-and-ride.
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Figure 4-3: Dadeland South Site Activity Measured in Vehicle Counts

The internal site activity was measured by door counts at the different establishments at the
site (see Figure 4-4). These counts are measured in person trips, which can be internal or
external. Further details of the trips were estimated based on intercept interviews.
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Figure 4-4: Dadeland South Site Internal Activity in Person Counts
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Figure 4-4 shows the site activity in the form of person trips collected via door counts. The
retail and restaurant trips were combined into a single category representing the
commercial establishments to increase the sample size for interviews. The overall
commercial land use was 260,315 sq.ft., with 12 percent (31,887 sq.ft.) of restaurants and
88 percent (228,428 sq.ft.) of retail. Site activity is dominated by commercial activity during
most of the day. Offices were the dominant land use in terms of area. During most of the
data collection period, the impact of offices was no more than 25 percent of the total bi-
directional trips. During the PM peak hour, offices contributed to 32 percent of the bi-
directional trips generated by the development. During the peak time, office outbound
presented the peak activity for the PM period pattern of returning trips from work.
Residential presented a peak in the interval from 2:00-3:00 PM, with 11 percent of the bi-
directional trips generated by the development. During the next one-hour intervals, the
contribution for residential was 10, 6, and 3 percent for intervals starting 3:00 PM, 4:00 PM
and 5:00 PM, respectively.

4.1.3 Trip Generation and Internal Trip Capture

Person trips are used to obtain trip generation estimates and to capture the internal activity
of the site. These trips are converted into cordon counts trips based on the interviews
conducted at the site. The interview questionnaire can be encountered in Appendix A. As
indicated in the methodology section, each interview leads to two trips (inbound and
outbound). For Dadeland South the number of interviews was 138. This generated 276
potential trips. Not all the interviews contained useful information due to a number of
reasons such as interviewer skills and quality of information provided by the interviewee.
The effectiveness rate for the obtained number of trips was 92 percent. That is 92 percent
of the 276 trips contained useful information. The data was analyzed using the procedure
outlined in NCHRP Report 684 [4]. The results for outbound trips for off-peak period (1:00
PM to 4:00 PM) are presented in Table 4-2.

Table 4-2: Estimated Internal Trip Capture for Dadeland South for
Outbound Trips for Off-Peak Period

Outbound To External | Internal
From Residential | Commercial | Hotel | Office

Residential 22% 0% 0% 78% 22%

Commercial 0% 0% 1% 99% 1%
Hotel 0% 30% 12% 57% 43%
Office 1% 11% 3% 85% 15%

Table 4-2 presents the analysis of internal trip capture based on interview data. The first
row indicates that all for the trips exiting residential, 22 percent are expected to go to on-
site commercial; the remaining 78 percent are expected to be external trips. For commercial
establishments, 1 percent of the exiting trips are headed to on-site offices and the
remaining 99 percent to external destinations. For hotels, 30 percent of the outbound trips
are expected to go to on-site commercial and 12 percent to on-site offices, with 57 percent
headed to external destinations. For offices, it was observed that 1 percent of the trips were
made on-site residential land uses. The expected number of trips from offices to on-site
commercial was estimated at 11 percent of the total exiting trips. The interaction of offices-
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hotels for trips exiting offices was estimated at 3 percent. For offices, the number of
external trips was estimated at 85 percent of the total exiting trips.

The results for inbound trips are presented in Table 4-3. This reflects internal trip capture
behavior for trips entering the different establishments at the site. It can be observed that it
is expected that for trips entering residential land uses, 2 percent are coming from on-site
offices and 98 percent from external origins. For the case of commercial establishments, 3
percent of the entering trips are expected to come from on-site residential uses, 2 percent
from hotels, and 4 percent from on-site offices; the remaining 91 percent are expected to
be external trips. For trips entering hotels, 8 percent are expected to come from on-site
commercial establishments and 18 percent from offices, with 74 percent coming from
external destinations. For inbound offices, the percentages of internal trip capture are 5 and
2 for commercial and hotels, respectively. The trips coming to offices from external
destinations were estimated at 93 percent of the inbound trips.

Table 4-3: Estimated Internal Trip Capture for Dadeland South
for Inbound Trips for Off-Peak Period

Inbound From External | Internal | Total
To Residential | Commercial | Hotel | Office
Residential 0% 0% 2% 98% 2% 100%
Commercial 3% 2% 4% 91% 9% 100%
Hotel 0% 8% 18% 74% 26% 100%
Office 0% 5% 2% 93% 7% 100%

The summary of trip generation including internal trip capture for outbound trips during the
off-peak period is presented in Table 4-4. The internal trip capture for outbound trips for the
development was 7 percent, which was obtained by dividing the balanced internal trips
(202) by the total trips generated by the development (2,692).

Table 4-4: Estimated Trip Generation
for Outbound Trips for Off-Peak Period at Dadeland South

Outbound To
From External | Internal Total
Residential 161 45 206
Commercial 1,806 32 1,838
Hotel 59 44 103
Office 465 80 545
Total 2,490 202 2,692

The estimated trip generation and internal trip capture estimated for inbound trips during
the off-peak period are presented in Table 4-5. The internal trip capture for inbound trips
was 8 percent. The overall internal trip capture for Dadeland South was estimated at 8
percent for the off-peak period. This number was obtained dividing the total internal trips
(inbound and outbound) by the total bidirectional trips.
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Table 4-5: Estimated Trip Generation
for Inbound Trips for Off-Peak Period at Dadeland South

Inbound To
To External Internal Total
Residential 336 8 343
Commercial 1,446 134 1,580
Hotel 59 21 80
Office 526 39 565
Total 2,366 202 2,568

For the PM peak hour (4:00-6:00 PM) and outbound trips, the internal trip capture
estimates are presented in Table 4-6. Based on the interviews, it was estimated that 69
percent of the trips leaving residential are headed to on-site commercial. For commercial
outbound trips, it was estimated that 8 percent are going to on-site residential, 6 percent to
hotels, and 6 percent to offices. For hotels, 22 percent of the outbound trips are going to
on-site commercial during the peak hour; the remaining 78 percent are expected to go to
external destinations. For trips exiting offices during the PM peak hour, 3 percent will go to
residential, 3 percent to commercial, and the remaining 94 percent to external destinations.

Table 4-6: Estimated Internal Trip Capture for Dadeland South
for Outbound Trips for PM Peak Period

Outbound To External | Internal
From Residential | Commercial Hotel Office

Residential 69% 0% 11% 21% 79%

Commercial 8% 6% 6% 80% 20%
Hotel 0% 22% 0% 78% 22%
Office 3% 3% 0% 94% 6%

The distribution of internal trips for the peak period for inbound trips is presented in Table
4-7. For residential land uses, 58 percent of the trips were coming from on-site commercial
and 16 percent from offices; the remaining 25 percent were coming from external
destinations. The substantial presence of offices in Dadeland South was observed;
therefore, there were significant chances of encountering an increased office-residential
interaction. For the commercial land use, the inbound trips were 5 percent coming from
residential, 3 percent from hotels, and 3 percent from offices. For offices, the percentage of
inbound trips coming from residential was 3 percent and from commercial 24 percent.

Table 4-7: Estimated Internal Trip Capture for Dadeland South
for Inbound Trips for the PM Peak Period

Inbound From External | Internal
To Residential | Commercial | Hotel Office
Residential 58% 0% 16% 25% 75%
Commercial 5% 3% 3% 89% 11%
Hotel 0% 44% 0% 56% 44%
Office 3% 24% 0% 73% 27%
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Table 4-8 presents the trip generation estimates and balanced internal trips for the
outbound direction during for the PM peak period. For outbound trips, the internal trip
capture was 17 percent. Table 4-9 presents trip generation and internal trip capture for
inbound trips. The internal trip capture for inbound trip was 23 percent. The overall internal
trip capture rate for the development at Dadeland South during the peak period was 19
percent. These figures are compared in the next chapter with similar ones obtained from the
ITE Trip Generation [1]. It can be observed that the trip generation is dominated by
commercial and offices.

Table 4-8: Estimated Trip Generation for
Outbound Trips for Peak Period at Dadeland South

Outbound To
From External | Internal | Total
Residential 22 86 108
Commercial 1,332 325 1,657
Hotel 130 37 167
Office 1,164 76 1,240
Total 2,648 524 3,172

Table 4-9: Estimated Trip Generation for
Inbound Trips for Peak Period at Dadeland South

Inbound From
To External | Internal | Total
Residential 61 178 239
Commercial 1,263 149 1,412
Hotel 119 93 212
Office 285 104 389
Total 1,728 524 2,252

The Dadeland South detailed trip generation expressed in privately-owned vehicles is
presented in Figure 4-5. The total cordon counts are presented by time of day. The pass-
through traffic attributable to the adjacent land uses is accounted for and plotted on top of
the cordon counts. The land use series express the contribution of each land use to the
number of vehicles observed at the cordon counts.

In Figure 4-5, the difference between the cordon count and the generated trips are the
pass-through trips. During the off-peak hour, the estimated pass-through traffic varied from
27-42 percent of the cordon counts. During the peak, the pass-through traffic was
estimated at 4 percent.

It can be observed that the trip generation is dominated by commercial establishments
having a nearly steady behavior during the data collection period. Offices became more
active during the PM period, reflecting the typical return from work. Similarly, the Metrorail
parking (park-and-ride) garage presented low activity in the early afternoon and became
more active during the PM peak hour due to returning trips. The impact of this facility was
moderate during most of the day—at most, 6 percent of the total bi-directional traffic—but it
increased to 13 percent of the total traffic during the PM peak period.

28



Private Vehicle Trips

c [} c [} c Q c (] c [} c [} c [} c [} c [} c [}
S 3 s 3 ] 3 S 3 s 3 s 3 s 3 s 3 S 3 S 3
s ¢ 8 & 8 § 8 § 8 §E S8 E S8 & 8 E S E S %
- - - - - - - - - -
Inbound Outbound Inbound Outbound Inbound Outbound Inbound | Outbound Inbound | Outbound
1:00 PM 2:00 PM 3:00 PM 4:00 PM 5:00 PM
2:00 PM 3:00 PM 4:00 PM 5:00 PM 6:00 PM
Off-peak Peak
Time of Day, Direction and Land Use
M Residential B Adjacent (Excluded) I Hotel
@ Metrorail 2l Commercial Fl Office

Figure 4-5: Dadeland South Trip Generation Distributions and Cordon Counts

4.2 Brickell

Data for Brickell were collected on November 19, 2013, from 1:00-6:30 PM. Data collection
consisted of interviews at the Metrorail station, exit interviews, intercept interviews, and car
counts. This section summarizes the results of the data collection.

4.2.1 Land Use Inventory

The study area for Brickell is presented in Figure 4-6, and is comprised of two residential
properties, one hotel, one major shopping center, and several retail establishments and
restaurants. Vehicle, occupancy, and person counts were collected at the boundaries of the

study area.
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Figure 4-6: Brickell Study Area

The land use inventory for the study area in Brickell is presented in Table 4-10. The
occupancy of the residential units at the time of the study was more than 80 percent in all
buildings. The retail and restaurant space shown in Table 4-10 corresponds to occupied

space. The study area also includes an elementary school, which was considered as office
land use.

Table 4-10: Land Use Inventory for Brickell Study Area

Land Use Type Size Units
Hotel 183 d.u.
Office 511,993 sq.ft.

Residential 1,123 d.u.
Restaurant 11,717 sq.ft.
Retail 574,533 sq.ft.

4.3 Site Activity

Figure 4-7 presents the site activity obtained via door counts at the different establishments
in the study area. The dominant land uses in the Brickell study area are commercial and
residential. Most of the internal activity comes from the interaction of these two land uses in
close proximity. The internal activity in person trips was converted into private vehicle trips

at the boundary of the study area, with detailed information provided by the intercept
interviews.
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Figure 4-7: Brickell Site Activity Measured in Vehicle Counts

Trip generation in Brickell was greatly dominated by regular commercial and residential
activity during the day. Restaurant contributed with 10 percent of commercial trips and
retail with the remaining 90 percent. Commercial trips accounted for 44 percent of all trips
generated by the development, and 41 percent of the trips were from residential land uses.
Offices and commercial were the dominant land uses in terms of area. During most of the
data collection period, the impact of offices was no more than 25 percent of the total trips.
During the PM peak hour, offices contributed up to 15 percent of the trips generated in
Brickell. Residential accounted for a peak in trip generation of 34 percent in the interval
from 3:00-4:00 PM. During the next hour, the contribution for residential was 34, and for
the one-hour intervals starting 4:00 PM and 5:00 PM, respectively, it was 28 percent.
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Figure 4-8: Brickell Site Internal Activity in Person Counts
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4.3.1 Trip Generation and Internal Trip Capture

Trip generation and internal trip capture were estimated for the Brickell study area. The
distribution for outbound trips for the off-peak period is presented in Table 4-11. It can be
observed that, of the trips that exit residential, 9 percent go to on-site commercial
establishments and the remaining 91 percent go to external destinations. A similar
interpretation can be provided for the remaining land uses. Offices present the highest
degree of interaction (50%) with on-site commercial establishments. This is due to the
random nature of the sampling process. A larger sample size across several days would help
smooth some apparently extreme values. However, the trip balancing step regulates
extreme value since it selects the minimum number of trips between land use pairs during
the internal trip capture procedure.

Table 4-11: Estimated Internal Trip Capture for Brickell
for Outbound Trips for Off-Peak Period

Outbound To External Internal
From Residential | Commercial | Hotel | Office

Residential 9% 0% 0% 91% 9%

Commercial 25% 0% 12% 63% 37%
Hotel 2% 0% 0% 98% 2%
Office 25% 50% 0% 25% 75%

The distribution for internal trips in the inbound direction for the Brickell area for the off-
peak period is presented in Table 4-12. It can be observed that for trips entering to
residential, it is expected that 35 percent will come from commercial land uses and 8
percent from office land uses. The remaining 57 percent are expected to come from
external destinations. For commercial, it was estimated that 6 percent of the inbound trips
will come from residential sites within the study area, 15 percent from on-site offices, and
the remaining 79 percent from external destinations.

Table 4-12: Estimated Internal Trip Capture for Brickell
for Inbound Trips for Off-Peak Period

Inbound From External Internal
To Residential | Commercial | Hotel | Office
Residential 35% 0% 8% 57% 43%
Commercial 6% 0% 15% 79% 21%
Hotel 2% 0% 0% 98% 2%
Office 0% 50% 0% 50% 50%

The summary of trip generation including internal trip capture for outbound trips for the off-
peak period is presented in Table 4-13. The internal trip capture for outbound trips for the
development during the off-peak period was 32 percent, which was obtained by dividing the
internal trips (734) by the total trips generated by the development (2,333). These figures
are compared in the next chapter with similar ones obtained from the ITE Trip Generation

[1].
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Table 4-13: Estimated Trip Generation

for Outbound Trips for Off-Peak Period at Brickell

Outbound To
From External Internal Total
Residential 657 65 722
Commercial 764 450 1,213
Hotel 106 2 108
Office 72 218 290
Total 1,599 734 2,333

The estimated trip generation and internal trip capture estimated for inbound trips for the
off-peak period is presented in Table 4-14. The internal trip capture for inbound trips for the
development during the off-peak period was 33 percent, which was obtained by dividing the
internal trips (734) by the total trips generated by the development (2,250). The overall
internal trip capture rate for the development at Brickell during the off-peak period was 32
percent.

Table 4-14: Estimated Trip Generation
for Inbound Trips for Off-Peak Period at Brickell

Inbound From
To External Internal Total
Residential 486 379 865
Commercial 780 208 988
Hotel 104 2 106
Office 146 146 291
Total 1,516 734 2,250

The distribution for outbound trips for the peak period is presented in Table 4-15. It can be
observed that of the trips that exited residential 9 percent go to on-site commercial
establishments, and the remaining 91 percent go to external destinations. A similar
interpretation can be provided for the remaining land uses. From commercial, 15 percent
were headed to residential, 7 percent to hotels, and 78 percent to external destinations.
Hotels presented the highest degree of interaction (54%) with commercial land use. A
larger sample size across several days would help to smooth some apparently extreme
values. It can also be observed that from offices, 13 percent of the trips were going to
residential and 25 percent were going to commercial land uses, with the rest being external
trips.

Table 4-15: Estimated Internal Trip Capture
for Brickell for Outbound Trips for Peak Period

Outbound To External Internal
From Residential | Commercial | Hotel | Office

Residential 9% 0% 0% 91% 9%

Commercial 15% 7% 0% 78% 22%
Hotel 0% 54%% 0% 46% 54%
Office 13% 25% 0% 62% 38%
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The distribution for internal trips in the inbound direction for the Brickell area for the peak
period is presented in Table 4-16Table 4-12. It can be observed that for trips entering to
residential, it is expected that 14 percent will come from commercial land uses and 4
percent from office land uses. The remaining 82 percent are expected to come from
external destinations. For commercial, it was estimated that 8 percent of the inbound trips
are coming from residential sites within the study area, 9 percent from offices, and 5
percent from hotels, with the remaining arriving from external destinations.

Table 4-16: Estimated Internal Trip Capture
for Brickell for Inbound Trips for Peak Period

Inbound From External Internal
To Residential | Commercial | Hotel | Office
Residential 14% 0% 4% 82% 18%
Commercial 8% 5% 9% 78% 22%
Hotel 0% 55% 0% 45% 55%
Office 0% 0% 0% 100% 0%

Table 4-17 provides the internal trip capture for outbound trips during the PM peak period of
the Brickell area. It was 21 percent, which was obtained by dividing the internal trips (593)
by the total trips generated by the development (2,775). This gives a clear idea of how
good the MXD is in the Brickell area.

Table 4-17: Estimated Trip Generation
for Outbound Trips for Peak Period at Brickell

Outbound To
From External Internal Total
Residential 854 86 940
Commercial 1,018 293 1,311
Hotel 49 57 106
Office 261 158 418
Total 2,182 593 2,775

The trip generation using the ITE Trip Generation is discussed in the next chapter, which
shows much higher trip generation than the observed counts.

The estimated trip generation and internal trip capture estimated for inbound trips during
the peak period are presented in Table 4-18. It can be observed that during the PM peak
period, trips that were entering offices were all coming from outside the boundaries of the
development. The internal trip capture for inbound trips during the PM peak period was 21
percent, which was obtained by dividing the internal trips (593) by the total trips generated
by the development (2,843). The overall internal trip capture rate for the development at
Brickell during the PM peak period was 21 percent.
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Table 4-18: Estimated Trip Generation
for Inbound Trips for Peak Period at Brickell

Inbound From
To External Internal Total
Residential 1,105 248 1,352
Commercial 894 248 1,142
Hotel 80 98 178
Office 171 0 171
Total 2,250 593 2,843

The detailed trip generation at Brickell expressed as privately-owned vehicles is presented
in Figure 4-9. The total cordon counts are presented by time of day. The pass-through
traffic attributable to adjacent/excluded land uses is accounted for and plotted on top of the
cordon counts. The land use series expresses the contribution of each land use to the
number of vehicles observed at the cordon counts. The difference between the cordon
counts and the generated traffic is an estimation of pass-through traffic. During the off-
peak hour, the estimated pass-through traffic varied from 10-16 percent of the cordon
counts. During the peak, the pass-through traffic was estimated at 14 percent. The PM peak
hour for Brickell was from 5:00-6:00 PM, indicating total bi-directional trip traffic of 2,585
vehicles, with a directional distribution of 36 percent entering and 64 percent exiting.
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5 Data Analysis and Discussions

This section presents the trip generation analysis of the study sites. Both sites selected for
this study were analyzed using the traditional ITE internal trip capture method for MXDs and
the most recent methodology suggested in NCHRP Report 684 [4]. The results of these
methodologies are compared with field data.

5.1 Trip Generation

Three different methods were used for trip generation analysis. The first method consisted
of estimating trip generation for each establishment and then summing the data for all the
establishments assuming no interaction. This method is referred to as the ITE single land
use method.

The second method is the traditional ITE internal trip capture methodology, which takes the
single-use estimates and applies a correction percentage due to the presence of
complementary land uses in close proximity. This method is referred to as ITE internal trip
capture (ITE-ITC). The ITE-ITC has been traditionally used and accepted to predict trip
generation in MXDs. Details on the ITE-ITC methodology can be found in the ITE Trip
Generation Manual [1].

The third methodology used is the proposed in NCHRP Report 684 [4] for enhancing the
internal trip capture estimates in MXDs. The NCHRP method divides the land uses into six
categories—residential, restaurant, retail, office, hotel, and cinema. The methodology
outlines the use of the maximum interaction between land uses based on all previous
studies, followed by a trip-balancing procedure. The NCHRP methodology introduces a
proximity adjustment to further adjust the internal trip capture rates for distant land uses.

The inputs for these methodologies are the land use inventory data presented in Tables 4-1
and 4-10. The results of the trip generation estimates for trip generation methodologies are

shown in Table 5-1.

Table 5-1: Trip Generation Estimates Using Existing Methodologies

e | oreston | e | TS | r e O i AP
Inbound 1,057 1,683 1,421 1,011 1,007
D;‘i‘zlfh”d Outbound 751 2,678 2,416 1,918 2,002
Bidirectional 1,808 4,361 3,837 2,929 3,009
Inbound 925 2,010 1,644 1,575 1,446
Brickell Outbound 948 2,271 1,905 1,852 1,707
Bidirectional 1,873 4,281 3,549 3,427 3,153

The results of the different trip generation methods were compared with respect to field
data obtained in this study. In this case the field data corresponded to observed trips which
are assumed as the actual trip generation of the study site. For each prediction method, the
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ratio of predicted trip generation and observed trips was obtained. If that ratio was greater
than 1 (100%), then the method overestimated the observed trips. If the ratio was less
than 1 (100%), then the method underestimated the observed trips. The best prediction
should be close to 1 (100%). The results of the three expressed as percent of the observed
trips are presented in Figure 5-1.
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Figure 5-1: Comparison with Estimation Methods

In Figure 5-1, it can be observed that in general the ITE single land use estimate produced
the most trips. This was the initial input for the rest of the methodologies, since these are
intended to be correction factors to ITE single land use estimates. It can be observed that
inbound trip generation for Dadeland South had the least single land use estimates
predicted by the methodologies within a reasonable accuracy.

Although all of methods mostly overestimated the target trip generation from both sites, the
accuracy of all the methods, including that of NCHRP, is dependent on the initial ITE single
land use estimate. The NCHRP methodology provides a better estimate over the traditional
ITE-ITC method. This was demonstrated from the comparison of results of trip generation
estimates from both study sites.
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6 Conclusions and Recommendations

This project addressed the trip generation aspects of TODs. This topic is of relevance for the
planning practice since it provides a baseline for improved design practices to accommodate
complementary land uses in close proximity serviced by premium transit service. Two sites
were studied in the Metrorail corridor in Miami-Dade County. The sites were chosen based
on the diversity and intensity of the surrounding land uses and the feasibility for conducting
the study. The study comprised several data elements, including land use inventory, site
activity, trip internalization behavior, and socio-economic data. The findings and
recommendations for the study are provided in this section.

6.1 Findings on Trip Generation and Internal Trip Capture for Dadeland South

e Trip generation in Dadeland South was greatly dominated by commercial activity that
occurred regularly during the day, accounting for 56 percent of all trips generated by
the development. Of that, retail constituted the majority of the land use intensity at
88 percent of the total commercial gross leasable area, and restaurants constituted
the 12 percent. Restaurant contributed with 16 percent of the commercial trips and
retail with the remaining 84 percent.

e Office was the dominant land use in terms of area. During most of the data collection
period, the impact of offices was no more than 25 percent of the total trips. During
the PM peak hour, offices contributed to 32 percent of the trips generated in
Dadeland South.

e Residential accounted for a peak in trip generation, at 11 percent of the total bi-
directional trips for the development during the interval from 2:00-3:00 PM. During
the next one-hour interval, the contribution for residential was 10, 6, and 3 percent,
respectively, for the intervals starting at 3:00 PM, 4:00 PM and 5:00 PM.

e Dadeland South contained a park-and-ride facility that greatly contributed to the
number of trips in/out of the study site boundary. The impact of such facility was
moderate during most of the day (at most, 6%), but it increased to 13 percent of the
total traffic during the PM peak period.

e The PM peak hour for Dadeland South was from 5:00-6:00 PM, presenting total bi-
directional trip traffic of 2,626 vehicles, with a directional distribution of 30 percent
entering and 70 percent exiting.

e During the off-peak hour, the estimated pass-through traffic varied from 27-42
percent of the cordon counts. During the peak, the pass-through traffic was
estimated at 4 percent.

e The overall internal trip capture for Dadeland South for the off-peak period was 8
percent. For the outbound direction it was 7 percent, and for the inbound direction it
was 8 percent.
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For residential land uses during the off-peak period, it was estimated that 22 percent
of the exiting trips were made to commercial destinations in the development. For
commercial land uses, 1 percent of the exiting trips were headed to offices. For
hotels, 30 percent of the exiting trips were headed to commercial land uses and 12
percent to on-site offices. For offices, 1 percent of the outbound trips were headed to
on-site residential land uses, 11 percent to commercial establishments, and 3
percent to hotels.

For inbound trips during the off-peak period, the distribution of entering or inbound
trips per land use was estimated as follows: for residential, 2 percent of internal trips
came from on-site offices; for commercial, 3 percent came from residential, 2
percent from hotels, and 4 percent from offices; for hotels, 8 percent came from
commercial and 18 percent originated at on-site offices; and for offices, 5 percent
came from commercial and 2 percent from hotel.

For the off-peak period, the proportion of outbound trips heading to external
destinations by land use for residential was 78 percent, commercial 99 percent,
hotels 57 percent, and offices 85 percent. For inbound trips, the proportion of
external trips from the entering trips by land use was 98 percent for residential, 91
percent for commercial, 74 percent for hotel, and 93 percent for offices.

During the peak period, the internal trip capture was 17 percent for outbound trips
and 23 percent for inbound trips. The overall internal trip capture for the peak period
was 19 percent.

For outbound trips during the peak period, the distribution of exiting or outbound
trips per land use was estimated as follows: for residential, 69 percent were headed
to commercial and 11 percent to offices; for commercial establishments, 8 percent
were headed to residential, 6 percent to hotels, and 6 percent to offices; for hotels,
22 percent were headed to commercial establishments; and for offices, 3 percent
were headed to residential and 3 percent to commercial.

Entering trips or inbound trips for the PM peak hour were distributed as follows: for
residential, 58 percent came from commercial and 16 percent from offices; for
commercial, 5 percent came from residential, 3 percent from hotels, and 3 percent
from offices; for hotels, 44 percent came from commercial establishments; and for
offices, 3 percent came from residential and 24 percent came from commercial.

For the PM peak period, the proportion of outbound trips heading to external
destinations by land use for residential was 21 percent, for commercial 80 percent,
for hotels 78 percent, and for offices 94 percent. For inbound trips, the proportion of
external trips from the entering trips by land use was 25 percent for residential, 89
percent for commercial, 56 percent for hotel, and 73 percent for offices.
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6.2 Findings on Trip Generation and Internal Trip Capture for Brickell

e Trip generation in Brickell was greatly dominated by the commercial and residential
activity regularly during the day. Restaurant contributed with 10 percent of the
commercial trips and retail with the remaining 90 percent. Commercial trips
accounted for 44 percent of all trips generated by the development, and 41 percent
of the trips were from residential land uses.

e Office and commercial were the dominant land uses in terms of area. During most of
the data collection period, the impact of office was no more than 25 percent of the
total trips. During the PM peak hour, offices contributed up to 15 percent of the trips
generated in Brickell.

e Residential accounted for a peak in trip generation, 34 percent in the interval from
3:00-4:00 PM. During the next hour interval, the contribution for residential was 34
and 28 percent, respectively, for the one-hour intervals starting at 4:00 PM and 5:00
PM.

e The PM peak-hour for Brickell was from 5:00-6:00 PM, presenting total bi-directional
trip traffic of 2,002 vehicles, with a directional distribution of 50.2 percent entering
and 49.8 percent exiting.

e During the off-peak hour, the estimated pass-through traffic varied from 10-16
percent of the cordon counts. During the peak, the pass-through traffic was
estimated at 14 percent.

e The overall internal trip capture for Brickell for the off-peak period was 32 percent.
For the outbound direction it was 32 percent, and for the inbound direction it was 33
percent.

o For residential land uses during the off-peak period, it was estimated that 97 percent
of the exiting trips were made to commercial destinations in the development. For
commercial land uses, 12 percent of the exiting trips were headed to office and 2513
percent to residential. For hotel, 2 percent of the exiting trips were headed to
residential land uses. For offices, 25 percent of the outbound trips were headed to
on-site residential land uses, 50 percent to commercial establishments, and 16
percent to external destinations.

e For inbound trips during the off-peak period, the distribution of entering or inbound
trips per land use was estimated as follows: for residential, 8 percent of internal trips
came from on-site offices and 35 percent from commercial; for commercial, 6
percent came from residential and 15 percent from offices; for hotel, 2 percent came
from residential land uses; and for offices, 50 percent came from commercial and the
rest being from external destinations.
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e For the off-peak period, the proportion of outbound trips heading to external
destinations by land use for residential was 91 percent, for commercial 63 percent,
for hotels 98 percent, and for office 25 percent. For inbound trips, the proportion of
external trips from the entering trips by land use for residential was 57 percent,
commercial 79 percent, hotel 98 percent, and offices 50 percent.

e During the peak period, the internal trip capture was 21 percent for outbound trips
and 21 percent for inbound trips. The overall internal trip capture for the peak period
was 21 percent.

e For outbound trips during the peak period, the distribution of exiting or outbound
trips per land use was estimated as follows: for residential, 9 percent were headed to
commercial; for commercial establishments, 15 percent were headed to residential, 7
percent to hotels, and the rest to external destinations; for hotels, 54 percent were
headed to commercial establishments; and for offices, 13 percent were headed to
residential, 25 percent to commercial and the rest to external.

e Entering trips or inbound trips for the PM peak hour were distributed as follows: for
residential, 14 percent came from commercial and 4 percent from offices; for
commercial, 8 percent came from residential, 5 percent from hotels, and the rest
from external destinations; and for hotels, 55 percent came from commercial
establishments.

e For the peak period, the proportion of outbound trips heading to external
destinations by land use was 91 percent for residential, 46 percent for hotel, 78
percent for commercial, and 62 percent for offices. For inbound trips, the proportion
of external trips from the entering trips by land use was 82 percent for residential,
78 percent for commercial, 45 percent for hotel, and 100 percent for offices.

6.3 Recommendations

e This study verified that the ITE internal trip capture procedure overestimates the trip
generation for MXD developments. In addition, it was verified that the methodology
proposed in NHRP Report 684 [4] provided an improved estimate of the traffic
impact for TOD over traditional internal trip capture methods. Therefore, the NCHRP
methodology recommended to determine trip generation in future traffic impact
studies.

e It is important to keep track of developments with desirable characteristics in order
to perform trip generation studies. In this way, a local database that captures local
behavior can be developed and applied to future developments.

e It is recommended that the surrounding theme of metro stations and transfer

stations be master-planned to produce a seamless environment. In addition, traffic
going around the MXD instead of through should be promoted. To the extent possible
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arterials and major collector facilities should be designed outside of an MXD, more
towards the perimeter boundary

The information provided in this report can be applied to planning to assist in the
prediction of traffic for developments similar to Dadeland South and Brickell. The
percentages of outbound and inbound traffic can be considered for new TODs or MXD
developments.

It is recommended that the sample size be increased to obtain more reliable
estimates for the parameters found in this project. It is recommended that data be
collected not only in through person interviews, but also by using online forms and
through location sensing such as Bluetooth.
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Forms

Appendix A

Intercept Interview Form

umg[] wey[]| 9T +H00T[]| wooT-wos[] Jaye[] _ s=ye[] sy Cpypg-asue [
Yy 5 _ i _ £ _ T polT Hos-Hoe [ wog-woL[J| wodne[]|  wodue[] Hle g | emowana)y) ]
[US1y 5-mao1 T] 1134318 Woe-doa ] Woawos |ezas[] |ezos[] aprag | pelensy
I IEEETE T AosHow ]| worwoe[J|  ieoyas[]|9Lfiooyas | W04 S|iaimoly [] =q[]
JISUEL] 0 SJUSN|JUI 3YI 31EY NOE-HOZ ] WOZHOT [ Jwaoy away {8pow uoizepodsuesl uiew) HOGIET =]
Ssahy) ;asay ani| N0k o *ST | [SPUBSREW)2WoaU] PIOURENOR 2T wam] Juom ] uopEoo| dqueau 1o aoed jo awep) honeoo| Aqiesu o s0ed o swep) FEIEIN 150l nok
+5 _ L4 _ 4 _ [4 _ T _ o | =5 _ ¥ _ 3 _ [4 _ T _ o [s1duisiyl o asodind ayp g [213 “aoe|d fqueau [2a “soe|d AqiEau 3A1E NoA PIp MOH b pIp 18ypm 7
ployasnoy ul {553) 1054 gT ployasnoy sy [ Peyig-ysuel L[| Uonossisiu  s58IppE] SRSy UON2S5131U] *S53IpPE] SPISIN d =]
PPE] SpIsInD PRE] SpisinOL] R | |
SI0UILW JO J3quny T Ul S1E O J3quny "TT Al ]| sanowonapy [] (2o jo aweu) unus ] [2oepd jo aweu)unpa T e e
+5 _ t _ £ _ [ _ T _ 0 Jaagol Fulaaen 3|doad 0T 33ha ] |1EsonEw [] £apsing 1o 3pIsIng 10 |[=2431g {3x@ 35nl noA aaeyd)
proyssnapul | +09]55 [0S |5t [0b [SE | spAwsesen] 13 ] 1123308 gum 1 5| uIyHmM 31 S2/ TS I =0
TIBYI0M L0 JBQLINY ° 02 | 52 [-02| dnosgsSyg|izimysisE 01 Suiof nod sue moy g 1AL BUI0E nok 2ue 213y 9| i2loiag nod siam 2U3Up WL IRYM 1Y * MBIAIIU] ]
HIOM 40 JBGUNN T pafygleasmy ! H'L Um-a| i=ioisq Ume nieyMmiy g L 11
umg ] way[]| 9T 400t wootwos[]|  ‘ewe[] _ saye] 1supg Cpypig-usued) [
usly 5 _ t _ E _ T ot Aos-HoE ] sogwoL ]| wodne[]|  wedne[] e | anowens(y ]
{uS1y 5-mo| T) 11334318 WoLwoa ] Hosuos ] |z13as] |e1zas] ajiag [ sl ]
LR EER R wosor ]| woswoe[|  1eeyss[|OLjjooyas ]| WOl 2|aicuciay) [ =]
JISUEL] 0 3IUSNYU| Y3 31EY yoe-0z Hoz-Hot [ awoy[] awoy ] {2pow uoineodsues uiew) R E]
gsah ) ;asay any| nok o *5T | (FPUESMEL]EWOL] PIOYAENoR TT wom[] o] ‘uonEan| fgieal 10 ased o awep) loneoo] Aqieau 1o aaed o SWwep) FEIEN] 15n[ nok
+5 _ & _ z _ z _ T _ o | +s _ ¥ _ 3 _ z _ T _ [i] din siy1 o asodind ayy g [ eoed igeau [mesoedaqesd ] aawe nod pip moy b pip aseym 7
ployasnoy ul {553 10514 9T) ployasnoy sayag ] [=yag-ysuel) [T uanaasiay “ssaippe) apising ] [uonaasiag “ssappe) apsing] - lnd
SIOUIL JO JSQUNK T Ul 5JET 40 J3qUnp “TT Alep[]| szacwonap [ [20E|d o awe) U] [80E|d jo sweu)upm[] e )3
+5 _ ¥ _ £ _ T _ T _ o Jayyefol Fulsaeny s|dosg gy 33hng ] liesonap ] £3PISING 1O 43pising 1o |[332311g (1= 3snlnod 22e1d)
poyssnaput | 40355 [0S [Sp [0 [SE | spanelsw] =0 11331g ugum 1 5| uIyMm 31 Sep 23yl aniue nok pip 3wl
su@jJom o saquny gT| 05 52 |02 dnoug 28y g |¢ 20243 335 03 5108 nod 21 moy 7 fIXau Sui0d nof 2ue 212y t9| i2s0i2q nok suEm alEums SWnieymly € Malda1u| L
umg[] wsy[]| "9t 00t [J| woorwos[J]  ‘ewe[] _ saye] sauig Cpapg-wsues) [
ysiy 5 _ ¥ _ E _ T ot ¥oe-n08 [ Wogwoe [ wodie[] wodne[] AlEp | renowons(y ]
{uS1y g-mo| T 122305 AoLNoa [ sog-sos ] |eros]] |eos[] g ] e onsly ]
ul Sulal| Jo UDISI3BP 3YI UD yos-4ow ] $oe-402[] jooy3s[] 0] |jooyas O a4 S| o) ] Eq]
USUEIY 0 IIUSN|UI 3YT 31EY Aoe-Hoz ] soz-wot [ woy[] awoy[] (apow uoineLiodsues ulew) 4ol 13
gsak 4| ;a1ay an| nok og 5T | (SPURsNOWEWoIU] PIOYENOR ZT wam] Som ] uopEoo| dqueau 1o aoed jo awep) honeoo| Aqiesu o s0ed o swep) FEIEIN 1sn[ nok
5 _ & _ z _ T _ T _ o | =5 _ b _ £ _ z _ T _ o Is1du syl go asodind a2yl g (213 “aoe|d dqueau [ma“soed fgqieau anlue nok pip Moy b pip a1aym F
PIOYSENOY Ul {553 10 514 5T) PloyasnoH Jsyn [ PEyio-usuel L[| uehessisad ssaippe) spising] [usteesisi ssaippe) spisng ] fd d
SIOUIW JO 13qUWNp FT Ul 1B J0 J3qunp *TT Jlep[]| szaowanap [ [=oed jo sweu) uum ] [=oe)d jo sweu) uiim [ Ay Y
HEEHEEE 12133501 uljaaen ajdoad o1 aphoa[]|  nesenan ] &IpsIng 1o FamsIng 1o ||331g [axa 1=l ok a3e(d)
proyzsnapul | +0g]55 [0S [Sp [0p [SE | sphwsesen[] 23] 11932118 ugym 11 5| LI MM 31 SEA 231311 3aLe oA pip =10
siaysom o saqunpy gg| 05 SZ |-02 dnoug 38y g |:31841135 01 5u10% nod 21e moy ¢ fIXaU Su108 noA aue suayp tg| ialoiaq nod 3uam asaUmM g SWIleymly g MAI21U] L

45



Metro Inbound Interview Form

+59 (09| 55 | 0% i 0 |SE| 0 Sz |0z- ump (ysiy)s| + £ 7 |lwogt B3JY YINOS pUBjEPEQ Y1 Ul BUlAl] JO UDISIIED 341 Ul JISUBIY
Y puEEp 4 l pay !
dnoia8ysy|  [Juay| ‘BT 10 3ouanjyul 3yl 31ed 3sea|d (YBiy) ¢ o1 (mo]) Twoid  :Ajuo yinos puejapeq o sjuapisay £1
+000'00T [Jpo‘ooot-000'06 (]| 45 _ 4 _ z z T 7 o +5 7 ¥ _ £ _ 7
JEINT] D 13410 D 00'06-000°08 _H_ 000'08-000'0L _H_ 3] 10 OT) PJOUYISNOY Ul SIOUIL JO J3GUINN'E 13y3a8oy Suijanesy 3jdoad Jo Jaquiny &
yodure[Jhodue [Jpoo‘o:-000°09 []| 000'09-000'05 [] 230 [Jrew-femsng-suel) ] 12430 [Jrem-femsng-ysuei ]
|erzos[]||erres []poo‘os-000°or [| coo'or-000°'08[] yem[]| samoywgd-e[]| cuonedo)ioadedau o awey qlem[]|  sawnow g d-len []] uoneso) o adejd au jo 3wen
ooyas [ ]jooyas []poo‘os-000'0z []| ooo'oz-000'0T [] 2phug ]| s uyim ygd-1en [ (732 '33e|d AgJeau aping [ sa uiynm ygd-12a[] (112 ‘z2epd Aqueau
awoy[]| awoy ] 3Wodu| pjoyasnoH TT aphuoop [] 013 ¥9d-1e) [ | 'uonsasiziul ‘ssauppe) apising[]| 22hnoop O 0133 igd-12) [ pimasiai ‘ssaippe) apising[]
sppom ]| ypom ]| 5 _ t _ £ _ 4 _ T 7 0| sayo-usuet[] dn yig-1e [ (2zeid yo aweu] uynm] byio-ysuedi[] dn ya1g-123 ] {2221d 40 aweu) um]
o1 WOl |p|oyasnoy Ul S13340m 10 J3qWnN 0T ¢=20eqd 18 01135 noA pip moy |9 diys mm>_ Aue1s duy uiew anok £3pIsing Jo
sl s +5 _ T _ € _ 4 _ T 7 0 _ INd _ Iy 7 _ SN [J23 pIN03 ‘J0U § jpels duy 213U woul|  YInog pue|apeQ WIYNM 1 5| FWIL
Jo asodind 3y 7T P|OY3snoY ul s1e3 j0 J3quiny g |20ejd Jeyy 18 anliIe nod pip w3 1Bym 3y 9 utew Jnok 30e|d 3843 SBA UG 3n111e nod pip Moy "¢ | woay Sunwod no 21e asayp g maruau) T
_ +59 _ 1] _ o9 _ 17 _ 1 _ o TL 0g _ T4 _c.n. _Ucao Emzum_ t _ £ _ [4 aa_i E3JY Yinos puejspeg mﬁc_mc_ 40 UDISI23P 3UY1 Ul HSues
dnosd a8y 'gt|  [Jauay v 10 3ouanjyul 3yl 31ed 3se3|d (YSiy) g o1 (mof) T woi4  :Ajuo yinos puejapeq Jo sUSPIS3Y 'ET
+000'00t [Jpo'osor-oooos [ +5 [ v ]2 z T]o R
saype (| 42y30 [poo’os-000'08 []| 000'08-000'0. (][ 40 9T) PIOYRSN0Y Ul SI0UIW JO J3QUNK'E J3y3a50) Suljanel) 3|doad o J3qunN
wodiie [ hedaie [poo‘os-000'0s []| ooo'os-000'0s [] 4230 [Jrkew-Aemsng-psues) [] say0 [Jren-temsng-ysues [ ]
|ervo0s []||erros [poo‘os-000°or [ | coo‘or-000°0s [ yzm[]| sowmougdsen[]| uonelolloadeid s o swey yemd|  sanoy g d-ey[]| uonesn)io 3z s o swe
oouas [ jooyas []poo‘os-000'0z [| ooo'oz-000'ot [ aphag ]| s uyim ygd-1en [ (732 "202|d Agueau aphng ]| sa ulynm ygd-1ea ] (112 “23e1d Agueau
awoy[]| awoy ] W03V P|oYsnoH TT aphuolon [] 01331 ¥@d-12) [ ]| 'uomasiaiul ‘ssaippe) apising[]| #4010 O 0133 igd-12) []pimasiai ‘ssaippe) apising[]
som ]| yrom[]| 5 _ t _ £ _ 4 _ T 7 0| saypo-usuest[] dnyig-1e) ] (32e)d 30 wEmSE.E_.___,./_Uwfo.tmcm:._u dn y21g-123[] (322(d 40 aweu) uim]
al Woid |p|oyasnoy ul sJa3Jom 40 J2qunn 0T ¢=20eyd 1ey3 03323 noA pip moy |2 diys mm>_ Hels duy uiew anoA £2PIsInQ Jo
s A s +5 _ ¥ _ £ _ [4 _ T 7 a _ INd _ _.)_i _ SN [J33 pINO3 ‘Jou § jHels duy {242y woly|  ynog puejapeg WIYHM 3 5| Wi
30 3sodind 3y17T PIOY35NOH Ul 5423 o J3qWni | 2oe|d 18yl 18 3A11IE NoA pIp 3WI3 IBYM IV 9 ulew Jnok 33ejd 1eL3 SEAN 'S 3h1118 NoA pIp MoH °¢ | woay Sunwoa noA 218 1ayMm 'z |matau) T
+59 _8 _ 55 _ 05 _ o _ o ﬁmi 0¢ _ 5 _ﬁ. [umo Emzum_ ¥ _ c _ z aa_i £aUy ||2%0L1 BU1 LI BUIAI| 1O UOISIIAP 3U1 Ul JISUEL)
dnoifadysr| [Jw=y| vL 10 uanjyul 3yl 31e1 ase3a|d (YBiy) o1 (moy) T woi4 :Ajuo |[33o1g Jo syuapisay ‘g1
+000'00t [Jpo'ocor-oo0os I +5 | 7 [ ¢ Z T o SIENEE
Jsayzo ]| 42ys0 [Jpoo‘os-000'08 | 000'08-000'0£ [][R1 40 9T) PlOY3sNoy ul SIoUIL JO JAQWNN'E 42y3ad03 Guljanedy 2jdoad Jo Jaquiny &
yoduie [ hodae [hoo‘os-000'09 []| 0oo'os-000'0s [] 2)ahu030m ] 3phuoon[]
|e1sos [_[|ernos [ ]poo‘os-000'0r | ooo'or-000'0s [ Byo] sayo-usued [ ]| :uoneso|lo aejd 3 jo 3wey o] Jaupo-usuel] [ :uoneso) so 33ed 3up o Swen
ooyas [ ]jooyas [ Jpoo‘os-000'0z | ooo'oz-00001 [ ixe] [ |kepy-Aemsng-yisued [ ] (7113 ‘B2e|d Aqueau xe] [ |kep-Aemsng-psued [ | (1= ‘=221 Agqueau
oy D 3oy D Awodu pjoyasnoy T ETEDY _H_ 3PIY yded-1e] D ‘uonzasial ‘ssaippe) 2pising] Alem _H_ 3pIY §4ed-18] _H_ 113351311 ‘ssauppe) apising]|
pom[Jlpom e[ v [ e | z | 1 |0 224218 [Jjyodoia/dn 214123 ] (2221 g0 sweu] unp[][  aping[Jjodoig/dnyid-1ea | (a2mid yo aweu) umum ]
oL Woid |p|oyasnoy ul sJa3Jom 40 J2qunn 0T ¢20ed ey} 03338 noA pip mop ¢ [BO2AMS ,mm>_ £Hegs dug uiew oA ppow uoRelodusED UIRW) (243U} WO | (2PISINe Jo [Rapug ugEm 3 5|
~siduysupl 45 _ ¥ _ ] _ 4 _ T 7 0 _ nd _ _.)_i _ SN |33 pINO3 ‘Jou 4 jes duy 3Ai1e nod pip Mo "¢ oy Sulwod nod aJe a3y g ELI
30 asodind 3y 7T P|OYasNoH Ul 5483 40 J3quiniy 6| 20ejd 1ey} 18 aniuie nod pIp 3w eym 3y g urew Jno 23e)d 3oy} SEM *S O¢O¢ 8 sdiy omy snoinald anoAk In0ge SN |13 35831 oy ) 1T

46



Metro Outbound Interview Form

_ +59 _% _ 33 _ 05 _ o _ o _mm_ i3 _ [ 7 - Jumo 7 Em_sum_ v _ 3 _ z _ Tso_ﬁ_ a1y ||233014g 3U1 Ul SUIAI| JO UDISIDAP 31 Ul JISuen
dnosg a8y yt| [Jwey e Jo 3auanpjul 2y} a1ed asea|d (YSiy) § 01 (mo)) T woi4 :Ajuo ||3xduqg Jo suapIsay T1
+000'00T [Jpo'oooT-000'06 ]| +5 _ v 7 z z _ T|oa _ s _ v _ £ _ z _ 1
Jayia [poo‘os-000'02 (] 000'08-000'04 []FS3) 40 9T) playasnoy ul siouiw 1o Jaquiniyy J3yado) Euljanesy ajdoad Jo JagWnN b
hodaie [Jpoo‘0¢-000'09 [| 000'09-000°05 [] 2pphuoon ] 20N ]
enos [ |pon‘os-000°0r [ 0oo‘'or-000'0e [] o] sayo-ysues [ :Uo11R30] JO 338 AU 10 FWel sayo ] JET,ET :uoI1R30] JO 338|d AUl JO SWeN
ooyas [jooyas []poo‘os-000'0z [| ooo'oz-000'o1 [ 1xe] [|ke-temsng-yisuel [ (112 "202)d Aqueau 1xe) [ rew-Aemsng-11 (112 ‘30e|d Aqueau
awoy[]| awoy [] 3Wodu| pjoyssnoy 01 neEm ] apiypeg-4ed[]|  ‘uomasiziu 'ssaippe) apising[] Aem ] 2p1y Jed-4e] [pmasiaiu 'ssaippe) apising[]
fag_“_ fo%ﬂ_ +5 _ t _ € _ 4 _ T _ 1] m,u.g.mDt.unaé__a;u_.u.ku_u (a3e)d yo aweu) uiyupm] m_u>u_.m_H_tonoLD._d:V_u_n_.Lmu_H_ (22e1d jo aweu) uigum]
ol WOl poyasnoy Ul siaxiom Jo J3qunyG {uoneunsapli 010145 534 uoneunsap dug wew £319Y}238 01=pising Jo (1232108 Ugum 3 S|
“sidsig] +5 _ b _ 3 _ z _ 1 _ 0 duy wiew nok) ;asay) 198 o noA sn |[3} pjnoa ‘jou 4| Su108 noA ae moH | ;1w fuios nod e sy z awiL
10 asodnd Ay T T P|OY3SNOH Ul 5423 0 JAQWINN'E Su103 noA 212 MoK g jlorjeunsap ulew inok 23e1d 3843 5| g O¢O¢ B sdiujomypau anod Jnoge sn |33 3583 d [maiasagul T
_ +59 _ew _ o5 _ 05 _ S _ o _mm_ 08 _ [ 7 - CJumo 7 Em_r_vm_ ¥ _ 3 _ 2 _ ?.6_#_ ealy ||240L1g 242 Ul BUIAI] JO UISIDIP 2U1 Ul JISUEL
dnosfafypr| [Juey €T 0 3uanjyul 3u1 318l asea|d (yBiy) ¢ o1 (mo]) T woi4 :Ajuo ||3x211g JO SUBpISaY TT
+000'00t [Jpo'osot-oooas | +5 | v | 2 IEE [=<]+ ] ¢ [z]t
Jauye [ saupo [poo‘os-000°'08 []| 000'08-000'04 []FS3] 40 9T) PIOY3SN0Y Ul SI0UIW J0 J3GWINN'L J3yado) Suljanes] ajdoad Jo JaGWnN ¥
woduie [hodsie ["]hoo‘os-000'09 [ | 000'09-000'05 [] 3Anoion [ 3)3tioon ]
|ervos []||erves []poo‘os-000°or [| co0'or-000°'08 [ ryo] saypg-usuel [ :UO11E30] JO 33R1d U1 10 BWEN o] 2o “Uonenoj Jo 32e(d 3u1 jo 3weN
ooy2s [J|oeyas [Jpoo‘os-000'0z []| 0oo'oz-000'01 [] 1xe) [Jre-demsng-yisued [ (212 '22e(d Agueau 1xeL []ken-femsng (332 ‘23e|d Aqueau
3woy _u 3oy D WO pjoy=snoH 0T Mem ] apiyspeg-ea[ ]| ‘uomsasiziu ‘ssaippe) apising[] sem ] 3p1y ed-1e) [ proasiaun ‘ssaippe) apisano[]
yaom [ piom ] 5 _ t _ £ _ T _ T _ a apataig [[yodoug/dn yaig-1e3 [] (a0ed jo aweu) uigup[J|  212hg [Oluodoag/dn yid-1e3[] {=2e1d so sweu) uiyum]
ol WO ployasnoy Ul si3y10Mm Jo J3qWn'g {uoneunsaple o3 dixs s2A) suoneunsap du wew #8131 138 01|apising Jo (1332118 Uigum Y S|
“sidursig| +g _ ¥ _ 3 _ z _ 1 _ 0 duy utews anok) ¢a13yy 98 0y anod sn |31 pjnoa jou Bu108 noA a1e mop ' ¢pau Buied nod aie 3y T auwiy |
30 3sodnd ayI1T P|OY3SNOH Ul 5183 J0 J3qWN'R Fuiod nod a1e moy “g joijeunsap ulew inof 33epd 18yl 5| g O¢O¢ &  sdulomyiweu anod Inoge sn |31 asea|d mainmiu) T
+59 _ 09 _ 33 _ 0s _ & _ o _mm_ i _ &7 | 0z uwo 7 Em_svm_ ¥ _ [3 _ 4 _ Tso:._”_ Ealy |[3%211g 341 Ul BuInl) JO UDISIEp U Ul JISUET]
dnosSafypr| [ CET 0 3uanjyul 3u1 318l asea|d (yBiy) ¢ o1 (mo]) T woi4 :Ajuo [jaxd1g Jo spuaplsay Tt
+000'00T [Jpo‘ooot-000'06 ]| 5 _ ¥ 7 z z _ T|oa _ a _ ¥ _ 3 _ [4 _ I
sz []| 4ayso [1poo’os-000'08 []| 000'08-000'0« []FS2] 4@ 9T) PIOUSNOY Ul SI0UIW 40 JAGWINN'L J2y3d03 Fuljanes 3jdoad J0 J2quwin ¥
woduie [hodsie ["]hoo‘os-000'09 [ | 000'09-000'05 [] 3Anoion [ 3)3tioon ]
|e1dos [][|ei0s []poo‘0s-000'0% ]| ooo'or-000'0s [ o] say0-ysuell ] :u011E30] Jo 33e|d AUl JO Awey o] J3y10-ysuelp [ ]|:uonedo) Jo 22e|d 3y3 jo awey
ooyas [jooyss [Jpoo‘os-o00°0z (]| coo‘oz-000'0t [ 1xe] [ |Kepy-hemsng-psuell [ (332 '232|d Agueau 1xel [rew-hemsng-psuel; [ (12 '22e|d Aqueau
mEo;_H_ mEED 30Ul pjoy3snoy 0T x_mgﬂ_ 3piy fmuLmu_U ‘Uoiasial 'ssauppe) 2pising] x_m__s_H_ apiy fmn_Lmu_H_ Dasia1ul 'ssa1ppe) 2pising]
pom[Jemf+s ] ¢+ [ ¢ [ z [ 1 [o 3|24218 [ J|yodoug/dn ya1g-1e3 [ ] (221d o sweu] unum][  2kng[jodosg/dnypidea[]] (221 0 sweu) uium]
0 Wold| pjoyasnoy Ul SJ3yiom 10 J3qUNN6 {uoneunsapl 01 diys 534 uoneunsap duy wew $313Y1 138 01|=pising Jo (1232118 Uigum Y S|
—sdasplis [ v [ e [ 2 [ 1 o duy wiew Jnak) ;asay) 198 o 1nok sn |[33 pnoa ‘Jou 4 Fu108 noA ae moH g ;1w sui08 nod a1z 2y g E
40 asodnd Ay TT P|OY3SNOH U 5123 0 JAQWNN'E Su103 noA 218 Moy “g jloigeunsap ulew inok 238jd 3843 5] °§ O¢O¢ B sdiujomypau Jnod Jnoge sn |33 2sea|d [maiasagul T

47




Location:

Date!

Counter Name:
Start Time:

Cordon Count Form

w
8 S
] =
= ]
£ L
¥ S @ 8
@ o -
2 ]
=] °
2 @
o I~
c [
@ o
o o
2 E
=
=
)
3 S
EEECEEEER EEECEEEEER
[ [ o[ =[]
Y e EEEER EEECEEEER
e EEEEE EEEEEEEEE
al =[5 === FEEEEEEEE
G EEEEEEEE FEEEEEEEE
o B B B B A A NN [T
EEREEEEEEE S + A s T T ]Sl A] A AT ATA AT S S R [ A AT AT A A e e e e e
Al &[AT AT AT AT AT AT AT S & B [STAS[E[E]& AR ]
N PEEREERR R - % % a4k wn BERENEAEAEARA EAEREARY & bk ok k& k%
N EEPRERRREE & 4 = N T I £ | & A] A A[ ] S]] & &] 4] S AL EANEEBREEEREER C s S d s S A
&l A& A] A a[ ] & Al &) SR & < HEEEREEE & A ] WA AT R RS oo oo BRI < 1 & o a
R REE R 4 =« N RS BN & b &k bk & &k HEERERERERREE & SAAAREANEEREEERBER @ s s s & A
Al&[A] A a[&] A A &] SR & < NEERBEE & AR AR
By Bt P e ey B 2 2 - - e e EEECEEEEER - ArEdar AN EEEEEEEEERE - A A i
1) o o e e o e = DI EEEEEEEEE - < - < o < o oo FEEEEEEEEE - armdd - - NEEEEEEEERE - o o
T o o o e g = DEEEEEEEEEE « « « o o o FEEEEEEEEE - Adnda - - NEEEEEEEEERE -« « o oo
P P11 I e e e e TeTeTeTaT e TS EEEEEEEER EEEEEEEER
R R o ol o] evf e o] o] v e o o K K 5 O K G )
R EEEEE EEEEEEEEE A = =] ] A] =] A A = o ] A ] ]
Al [ A== =A== R G R EEEEERE R R EEEEEEE
) 2 g e e g ) Al alalalalalald 2 FEEEEEEER FEEEEEEEE
<]
=1
g m
R R REREEEE & & s s o B r e e E R EREARD &
|BEEEBEEEEE 3% ¥ FNEBEBEEBEEBEEE & 3 & e 3 I HEEEEEEEEE s S EEEEEEEEEE T T8 FSFs§F s
T T + 4 I RIS + + P EE R R R R R [ e e
HHEREBBEEREE S ¢ & 4 N BHEBEEBEEE & + 4 &  HEEBBEBEEE T S8 S5 8 S S N EBEEEERBEEE T S S EEEE S
T T 4 s I A EIE + + P AERRREERERE £ & ¢+ 4 2+ NORRRERREEE & & & & & & % & &%
HEBBEBEBEERE & ¢ & 4 N BHEBEEBEEE & +§ & HEEEEEBEEE <855 85 S NEBHEBEREEE - ¢ S sE$E S
NEEREEEEEE & & ¢ 4o : DB ERRERRE + &% P NEEREEEERERE &+ &+ 4 +os o+ I E e g - p s b 4k bk
HHEEEEBEEEE S s+ s+ 4 ¢ s s HEENEEEEEEE ¢ s s s 4 4 ] HEBEEBEEEEE s s 4¢3+ ¢ s EEBEEBEEBE s s s s 453 858
NEERERERREREE 4o : D EARRERRE P e + NEEREEREEE &+ o+ s xox o+ o I pap e E e s ks ko
HEBEBEEREE S ¢ +& 4 NHEBBEEBERE & Bk & HEEBBEBEEE S 8858855 g EEBEBEREEE - SRS
R RERRE W w mm Bl [Fe ][] ] ™ wm i ] ] en] o] o] el o] ] ] R ] [ ] ] o] ] o] e ] ] e i b
[ | ] ] o] ] ] o] o] o mm Bl [ =] m[ ] ™ mm | ][l ] o] ] o] o ] | e[ ] ] o] [ o] o] D m
G I I T R i W Rt m m m m|m|mfm|m|m|mmfm) m m B | m| m| e [ | ea| ea] m] momom m m mlmfeal m|m|mfea) o) m) m m m m m
| o] ] o] | on] ] o] 0| mofi " &l == m] ] o) m | m| ] | ] ] ] en] ] mmm ] | [ o] ] ] ] o] o] ] B |
Lo R I T T e e m " " Lo I M I T e I It m 3333333333 mmm m m mlmimfmfmfmf |l m m m m m
m|mimim|mjm|m|m|m m m m| mj mfm|m]m|m| m|m m mlmlmlmlmlmfmfeofm mmm m m lmjmfmfmfmfmf ol m m m il
R ) Il ] I ] ) B o~ bl ] d K B ] I K K oo ouf eaf e e euf eaf ) o] e ™o o o~ caf eaf eaf e eaf euf o) ea) el ~ o ~ -
ha! Ead ] Kl Bl £ Bl Kol Kol N | | N V| o) N N o) ~ L T ] ] ] T R ] o~ ~ o~ oaf edf eaf e evf eaf enf o) e o~ ~ o~ o
R ) )] ) o) Kl o K N | o] | N Nf N ] N o~ o i | evf el eaf euf euf e oo ~ ol euf | ea| eaf euf en| ) el ~ o~
| e I G ) ) o) eifeif i ev| ed| edf e o EEEEEEEEE ~ ~ o o] e e i | e et ] oo
m_zzzzzzzzz Sl oo o I EEREEEEE ] = EEEEEREE st
b Bt o] B od Bkl i) i o] o Ol eN| N S| Ol eN| N] N o o ol edf eaf e eaf edf ea) e e ~ o~ of | ] o] e eaf | ) el o~
o
EEEEEEEEEE - - EEEE R o - EEEEEEEED vaeonn - EECEEEEEEE - - -
B EERE a FEEEREEEE ~ e e ] ] 8 | = 7 I P =
EEEEEEEEE o +“NEEEEEREER o P ) ] 2 o oI EE 5
K o Bl K Rl el B~ I o Bl ] G ] Bl ] K 2] Gl BEEEEEEER de R o
ECEEEEEEE = - S === = == = P o iy Pt o e i o m— -
FECEECEEEE - - “EEEEEEEEE & Aoklalalalalalal -« <A E e e
EEEEEEERE - - “lEEEEEEEEE &
EEECEEEER “«-“NECCEEEEEE c)
EECEEEEEEE - - “lECEEECEER W
EEEEEEEEE -~ -“NECEEECEEE o
EEEEEEERE - - “EEEEEEEER =
EEECEEEER “-<-<-NECEECEEEE -
EEEEEEEERE - - “NEEEEEEEER =
EEEEEEEER « - -“NEEEEEEEEE =
FECEEEEERE - - -NECECECEER 5
© FEEEEEEER -+ -NECEEEEEEE -
Rl Bl Bl B B a1 e RS B2l - - - R B R B ] et S ] K - o o
i = FEEEEEEEE A+ -“NEEEEEEEEE - o
FECEEEEEEE - - “-NECEEECEER = 5 i =
1o EEECEEEER -« -“NEECEEEEEE - 5
FECEECEEEE - - “EEEEEEEER & w T
s EEEEEEEER B |- === ===~ - [
R R e K B Bl e B - o - e el ] B S e S RS - £ F-
= Rl Bl Bal ol Bl Kol e Kol ol - - Rl Bl Rel Kol Bl R RS Kol el - -
Rl Bl B B e S e R R - - - Rl Bl Bal Kol Kl el o] Rl Ko - o -
2] Eal Bal Kol Bal Bl Bal Kol B2l Bal - - Eal Bal Bl Bl Bal Kol Kol Bl Bl - (=]
B ] R S S T S R - - B K 1 T T S S S S - e v
S FEEEEEEEE “-<-NEEEEEEERE H v
EEEEEEEEEE - - “NEEEEEEEER = <]
L jlabaRsBeRatuis i taiel 2 EEEEEEERER “-<-MEEEEEEEEE - >
z ‘\ z 4 ooy
= = 4
g E E z @
| 2 8 = =
c 2 I5 2
%) [=] > ot [
o« M 7 TR 2
it g ]
| | o« g & .
n g 3 =3
38 =
2 e o] =
[s]

48



Cordon Count with Door Count Form

Date:

Counter Name:

Door Counts

Location

Start Time:
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Column Door Count Form
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