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Regional Access

Suffolk

*Five minute ride to LIRR; less
County

than an hour to NYC

Community
College *Direct access to Long Island
“ Expressway and Sagtikos
Parkwa
e y
g

Less than 2 miles from
Northern State Parkway

*Less than 2.5 miles from
Southern State Parkway

*Less than 3.5 miles from
Sunrise Highway

Deer Park‘

Station g
e O°



The Future

* Widen Sagtikos Parkway

* New LIE Ramp Configuration
* New Interchange

e Modified Interchange

* Intersection Improvements

* Internal Transit Service



The Future



The Future
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Key Elements of the
Conceptual Plan

m == E Mixed-use town center
m m m B Pedestrian-friendly street grid

m mEE System of interconnected public
and semi-private open
spaces

" """ Residential neighborhoods

with mix of housing types

M ® ®® Converting the former power
plant and workshops into a
Cultural Arts Center
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Key Elements of the
Conceptual Plan

Phase One

230 acres mixed-use development will
establish the Town Center and give the
community an identity and sense of place

Mixed-use includes:
* 560,000 square feet of retail

* 3,500 units of rental, for sale, and workforce
housing

210,500 square feet of civic space

* 625,000 square feet of commercial uses
(offices, hotels, etc.)
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Key Elements of the
Conceptual Plan

The “Main” Street

® Pedestrian-friendly with on-
street parking

® Energized by street level
retail, restaurants and cafes

® Generous sidewalks for easy
pedestrian flow

® Office and residential space
on upper floors
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Key Elements of the
Conceptual Plan

Open space for all age groups

® Neighborhood Parks
® Children’s Play Space

® Community Recreation Space

® Buffer Zones and Groundwater
Recharge Zones
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Key Elements of the
Conceptual Plan

Conversion of the power plant and
workshops into a Cultural Arts Center

® Community art classes

® Indoor and outdoor art
exhibits & sculpture garden

® Performing arts venues for
dance, drama, comedy and
musical theater

® Galleries, studios and
workshops



Key Elements of the
Conceptual Plan

A connected, pedestrian-friendly
street systems

® The “Main Street”

® Shopping Streets

® Residential Yield Streets
® Mews & Alleys

® Collector Streets

® Ring Road
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hen planners, developers, or traffic engineers conduct traffic impact analyses for proposed
developments, they typically use the trip-generation data and analysis methods published by the
Institute of Transportation Engineers (ITE) in its Trip Generation report and Trip Generation Handbook.
However, standard traffic engineering practice does not account for project characteristics such as the
mix and balance of land uses, compactness of design, neighborhood connectivity and walkability, infill
versus remote location, and the variety of transportation choices offered. This can have significant
implications when the project in question is a mixed use development.

The conventional methods used by traffic engineers throughout the U.S. to evaluate traffic impacts
fail to account for the benefits of mixed use and other forms of lower-impact development. They
exaggerate estimates of impacts and result in excessive development costs, skewed public perceptions,
and decision maker resistance. These techniques overlook the full potential for internalizing trips
through interaction among on-site activities and the extent to which development with a variety of
nearby complementary destinations and high-quality transit access will produce less traffic. These
effects can reduce the number of vehicle trips generated to a far greater degree than recognized in
standard traffic engineering practice.

The ITE trip-generation data and analysis methods apply primarily to single-use and freestanding
sites, which limits their applicability to compact, mixed-use, transit oriented developments (ITE 2004,
2012). The Handbook does include an approach based on limited data on mixed use developments,
but only from six sites in Florida, not nearly enough to cover today’s diverse mixed use developments
across the United States.

It is important that planners and developers recognize the implications of using standard ITE trip
generation data and methodologies for mixed use developments and use methods that more accurately
estimate traffic generated by these projects. Commonly used methods unjustifiably favor types of
development that consume greater resources and generate greater impacts, shifting our attention away
from development forms and locations that stimulate higher levels of social interaction and benefit to
established communities.

Researchers have attempted to analyze how a mix of uses in a compact, walkable project design affects
trip generation and on-the-ground trafficimpacts.In 2011, two major studies introduced methodologies
for predicting traffic generation from mixed use development. The researchers on those studies have
now collaborated to combine the advantages of both and provide, in this PAS Memo, an even more
complete and reliable approach to measuring the benefits of such forms of development. Using this
new approach, planners conducting trip-generation analysis for mixed use development projects will
produce more accurate forecasts of traffic generation, which will allow more appropriate on-site design
features and off-site mitigation measures.




The Problem with Conventional
Traffic Impact Analysis

Traffic analysis is intended to inform planners, community
members, and public officials of the most suitable
planning features and infrastructure elements needed to
support new development. However, the conventional
methods were developed during an era when most
new development was single use, stand alone, highway
oriented, and suburban. Standard practices ascribe
similar levels of impact to mixed-use, integrated, transit-
oriented, and infill development, and consequently
overlook the benefits of — and impose unreasonable
obstacles to — appropriate planning and approval of such
“smart growth” forms.

The standard analytic process used for planning, design,
and impact analysis does not account for the degree to
which well-designed mixed use development places shops,
restaurants, offices, and residences in close proximity to
one another, shortening internal trips between them and
making more trips conducive to walking, biking, or riding
transit. Such reductions in traffic and vehicle miles traveled
reduce fuel consumption, greenhouse-gas and other
emissions, and exposure of residents to passing traffic and
the related threats to comfort, health, and safety. Reduced
vehicular travel can also lessen the need to construct new
or wider streets and highways, allowing communities to
economize on infrastructure. Mixed use developments
(MXD) also create opportunities for shared parking, which
can reduce the number of spaces needed in parking lot
and garage construction.

Traffic-Reducing Attributes of Mixed Use Development
Many of the attributes of lower-impact development can
reduce traffic generation compared with conventional

single-use suburban development forms:

Diverse land uses and activities can fill basic needs nearby,
thereby reducing automobile travel. They allow for linkage

of trips in multipurpose trip chains, with a single auto trip
to an activity center followed by several short trips on foot.
Mixed use sites also create the opportunity for shared
parking, which in turn encourages multipurpose trips and
reduces the tendency to make separate automobile trips
from one destination to the next.

Higher densities and intensities of development provide
opportunities for residents, employees, and Vvisitors
to circulate among larger numbers of businesses and
activities by walking, bicycling, or making short trips
by automobile. Higher concentrations of land use also
support higher quality and higher-frequency transit
service, offering tenants and visitors a viable alternative to
driving. High land values and cost to provide parking also
leads to higher parking prices, a disincentive to driving
versus other available modes of travel.

Walkable urban design and interconnected streets
generally reduce the perceived and real separation among
destinations, encourage walking and cycling, and reduce
the circuitousness and length of each trip.

Short distances to transit help make transit a viable
alternative to the automobile and can create activity
centers with sufficient street life, amenities, and walking
connections where needs and entertainment can be
accomplished without independent car trips.

Accessibility to complementary destinations outside
the development reduces distances between jobs and
housing, services and entertainment, and recreation, often
making automobile travel unnecessary. Placed at infill
locations, complementary new development that satisfies
local needs can also reduce trip making by residents,
employees, and shoppers in the surrounding community.

Socio-demographic compatibility can further reduce
auto traffic to the extent that developments are designed
to attract and accommodate residents with low auto
ownership (through, for example, parking supply limits),
low travel needs (based on, for example, family size,

GETTING TRIP GENERATION RIGHT Eliminating the Bias Against Mixed Use Development
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fewer employed residents, lower income, or age
range), or close affiliation with other project
elements or surrounding land uses (linked, or
simply compatible, jobs and residents).

Scale of development affects feasibility for
communities and employers to provide travel
demand options and management services
that can shift traveler modes from the auto
to alternative modes of travel. Residents and
businesses that self-select into such sites
and settings are also often more amenable
to travelling less or using alternatives to
the automobile.  Transportation demand
management (TDM) programs are both
more likely to be available and more likely
to be successful in compact, central, transit-
supported settings.

The danger of using traditional traffic-generation

data based on single-use facilities is that it
misrepresents the true traffic generation impacts of mixed
use development. The consequences of miscalculating
the benefits of mixed-use development may include
unreasonable development cost, exaggerated impacts
and mitigation responsibilities, skewed public perceptions,
and decision maker resistance. This penalizes mixed use
development proposals, often tipping the balance in

favor of projects that offer fewer benefits and ultimately
generate higher impacts. Denying “smart” forms of
development does not reduce the overall market demand
for housing and business, so the building disallowed
ends up in other locations within the region, often in less
accessible locations, at lower densities, and in less-mixed
use configurations. The end result can be more traffic and
higher regional vehicle-miles traveled than had the smart-
growth development been approved.

Understandably, communities and public reviewers want
to minimize the risk of unmitigated impacts. However,
doing so through the application of overly conservative
project evaluation criteria undermines the pursuit of other
community values, such as vibrant neighborhoods with
integrated development and activities that minimize the
need to travel and the impacts produced by excessive
unnecessary use of the automobile.

Conservative traffic-generation estimates have supply-side
impacts, affecting design and cost of streets and parking.
Within constrained sites, over design of traffic elements
can limit the space available for revenue-producing land
uses and increase other development costs. Development
fee programs also rely heavily on traffic-generation
estimates from the ITE Trip Generation Manual; this can
lead to setting excessively high fee rates on mixed use
development. Unquestioning use of the ITE data can
unreasonably jeopardize a MXD project's approval,
financial feasibility, and design quality.

Mixed use sites can take many
forms, but all offer a diversity of
uses in walkable settings. Oakland
City Center BART (left); RiverPlace,
Portland, Oregon (opposite page).




New Research Evidence for Mixed
Use Development Trip Generation

Several hundred studies over the past 20 years have
confirmed that the built environment affects travel
generation (Ewing and Cervero 2010). Development
features associated with reduced trip rates include a
series of “D" variables: density, diversity of uses, design
of urban environment, distance from transit, destination
accessibility, development scale, demographics of
inhabitants, and demand management. In the past three
years, research has examined more directly the relative
influence of each factor and their interactions and has
sought to corroborate the research results through field
verification. Organizations such as the U.S. Environmental
Protection Agency and the National Academy of Sciences
Transportation Research Board have sponsored several of
the more reputable studies on the subject.

The Eight “D"” Variables

The most advanced research has confirmed that trip rate
reductions are quantifiably associated with the attributes
of mixed use development, defined in terms of these
characteristics of urban development patterns:

Density: dwellings, jobs per acre. Higher densities shorten
trip lengths, allow for more walking and biking, and
support quality transit.

Diversity: mix of housing, jobs, retail. A diverse
neighborhood allows for easier trip linking and shortens
distances between trips. It also promotes higher levels

of walking and biking and allows for
shared parking.

Design: connectivity, walkability. Good
design improves connectivity, encourages
walking and biking, and reduces travel
distance.
Destinations: regional accessibility. Destination
accessibility links travel purposes, shortens trips, and
offers transportation options.

Distance to Transit: rail proximity. Close proximity to transit
encourages its use, along with trip-linking and walking,
and often creates accessible walking environments.

Development Scale: residents, jobs. Appropriate
development scale provides critical mass, increases local
opportunities, and supports transit investment.
Demographics: household size, income. Mixed use
development allows self-selection by households into
settings with their preferred activities and travel modes,
allows businesses to locate convenient to clients,
and supports a socioeconomic “fit" among residents,
businesses, and activities.

Demand Management: pricing, incentives. Demand
management ties incentives to the urban environment
and allows alignment of auto disincentives with available
alternate modes. It takes advantage of critical mass of
travel resulting from density, diversity, and design.

A growing body of evidence indicates that these factors,
individually or together, quantifiably explain the number of
vehicle trips and vehicle-miles traveled for a development
project and for a region as a whole. Each of the D
factors influences traffic generation through a variety of
mechanisms. There are also important interactions, both
synergistic and mutually dampening, among the D factors
that call for sophisticated techniques when quantifying
the travel generation effects of different combinations
proposed in any project or plan.

GETTING TRIP GENERATION RIGHT Eliminating the Bias Against Mixed Use Development
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The Evidence that Conventional Methods
Overstate MXD Impacts

Empirical evidence and research provides
evidence that mixed-use, infill, and transit-
oriented developments generate fewer external
vehicle trips than equivalent stand-alone uses.
A nationwide study sponsored by the U.S. EPA
(Ewing et al. 2011) found statistical correlation
between the D factors and increased trip
internalization and increased walking and transit
use. It further demonstrated, for 27 mixed-use
development sites across the U.S,, that:

1. On average, the sites' land uses would
generate 49 percent more traffic if they were
distributed among single-use sites in suburban
settings, the situations to which the ITE Trip
Generation Manual would apply.

2. The ITE Handbook, the current state-
of-practice resource for estimating mixed use trip
generation, would overestimate peak hour traffic by
an average of 35 percent.

Atlantic Station offers residential
units alongside walkable office and
commercial space.

The following examples from recent studies demonstrate
the degree by which such developments reduce traffic
generation relative to what would be presumed under
conventional traffic analysis methods.

Atlantic Station in Atlanta is a major mixed-use infill
development located on a 138-acre former brownfield site
in midtown Atlanta, connected by nonstop shuttle service
to a MARTA metro rail station about a half-mile away. At
the time it was studied, the development included 798
mid- and high-rise residential units, 550,600 square feet
of office space, 434,500 square feet of retail space, a 101-
room hotel, a restaurant, and a cinema.

For Atlantic Station, the “internal capture rate” (proportion
of generated trips that remain internal to the site) is 15
percent in the morning peak hour and about 40 percent of
evening peak-hour. Of the trips entering and leaving the
site, between 5 and 7 percent use transit and another 5 to
7 percent walk or bicycle.

According to standard ITE trip-generation rates, were the
Atlantic Station development elements located at single-
use suburban sites, they would generate 37 percent more
weekday traffic and 69 percent more PM peak traffic than
actually counted at the centrally located, mixed use site.

RiverPlace in Portland is an award-winning mixed
use waterfront development on a former brownfield
within easy walking distance of downtown Portland,
Oregon. Adjacent to the Tom McCall Waterfront Park,
the site contains 700 residential units (condominiums
and apartments), 40,000 square feet of office space,
26,500 square feet of small retail shops and restaurants,
a 300-room hotel, and a marina, cinema, and athletic
club. The waterfront walking environment conveniently
links all of the activities within the development site
and connects the site to the Portland central business
district. Transit is also available at the site; the Portland
Streetcar connects RiverPlace to downtown Portland
and the greater Portland area.




RiverPlace’s internal capture rate is 36 percent. For
internal and external trips combined, 40 percent
are by walking and 5 percent by transit. These
statistics are significantly higher than the regional
averages of 15 percent of trips taken by walking
and 2 percent by transit.

Bay Street in Emeryville is a vibrant, thriving recent
redevelopment project in Emeryville, California,
just outside San Francisco. The previously heavy-
industrial area within and around Bay Street has
undergone dramatic revitalization in the past two
decades, and it now includes the headquarters
of Pixar Studios and other businesses. Bay Street
itself is a one-million-square-foot walkable
urban village designed on a Main Street theme.
It contains a major theater complex, hotel, and 382,000
square feet of fashionable retail shops (including an Apple
Store) with 381 apartment units and offices above. The site
is within walking distance of a Capitol Corridor commuter
rail station and within a shuttle bus ride of BART metro rail.

Bay Street’s daily traffic generation is about 41 percent
less than the combined total that would be generated
by similarly sized suburban shopping centers, theater
complexes, residential uses, and office developments
based on standard ITE trip rates for stand-alone land
uses. It also generates 36 percent less daily traffic than
would be estimated by traffic engineers applying the ITE
Handbook and conventional analysis methods. In the PM
peak hour, Bay Street traffic generation is 46 percent lower
than would be generated by the same land uses scattered
on individual suburban sites, and 41 percent lower than
would be estimated by standard ITE traffic analysis.

RiverPlace (left) offers a mix of
residential, office, and commercial
uses on Portland'’s waterfront. Photo
courtesy Fehr & Peers. Bay Street’s
walkable urban village (below) is
designed on a Main Street theme.

New Models for Mixed Use
Development Traffic Analysis

To address the shortcomings in conventional analysis
methods, the National Cooperative Highway Research
Program (NCHRP) and the U.S. EPA recently conducted
significant research studies to improve quantification
of the trip-reducing effects of mixed use development.
Each study took a different approach: NCHRP undertook
extensive visitor surveys and traffic counts at Atlantic
Station and two mixed-use developments in Texas
(Bochner et al. 2011), while EPA sponsored a nationwide
study of more than 260 mixed use developments across
the U.S. using regional travel survey data and verification
traffic counts at a subset of the sites (Ewing et al. 2011).
Using different analysis methods, each study developed a
recommended approach to discounting traffic generation
estimates to account for the mix of uses and other
development characteristics. Each study represents a
major advancement over conventional analysis methods.

GETTING TRIP GENERATION RIGHT Eliminating the Bias Against Mixed Use Development



NCHRP Report 684

National Cooperative Highway Research
Program (NCHRP) Report 684, “Enhancing
Internal Trip Capture Estimation for Mixed-
Use Developments,” analyzed internal-capture
relationships of MXD sites and examined the
travel interactions among six individual types
of land uses: office, retail, restaurant, residential,
cinema, and hotel. The study looked at three
master-planned developments: Mockingbird
Station, a single-block TOD in Dallas; Legacy
Town C enter, a multiblock district in suburban
Plano, Texas, containing fully integrated and
adjacent complementary uses; and Atlantic
Station (see above). It compared the survey
results to those found in prior ITE studies at
three Florida sites, Boca del Mar, Country Isles,
and Village Commons, all containing a variety of
land uses, though in single-use pods.

Based on traveler and vehicle counts and interviews, the
study ascertained interactions among the six land-use types
of interest and compared them with site characteristics. It
then examined the percentage of visitors to each land-
use type who also visited each of the other uses during
the same trip. The study considered site context factors
and described percentage reductions in sitewide traffic
generation that might result from the availability of transit
service and other factors.

Researchers then performed verification tests by comparing
the analysis results to those available from ITE for three
earlier studies at Florida mixed use sites. The validation
confirmed that the estimated values were a reasonable
match for actual counted traffic. The product of the study
is a series of tables and spreadsheets that balance and
apply the discovered use-to-use visitation percentages
to the land uses within the project site under study. The
interaction percentages are then used to discount ITE
trip-generation rates and to reduce what would otherwise
represent the number of trips entering and leaving the
entire site.

EPA MXD

The U.S. EPA-sponsored 2011 report, “Traffic Generated
by Mixed-Use Developments — A Six-Region Study Using
Consistent Built Environmental Measures,” investigated
trip generation, mode choice, and trip length for trips
produced and attracted by mixed use developments.
Researchers selected six regions — Atlanta, Boston,
Houston, Portland, Sacramento, and Seattle — to represent
a wide range of urban scale, form, and climatic conditions.
Regional travel survey data with geographic coordinates
and parcel-level detail available for these areas allowed
researchers to isolate trips to, from, and within MXDs and
relate travel choices to fine-grained characteristics of these
developments.

In each region, researchers worked with local planners and
traffic engineers to identify a total of 239 MXDs that met
the ITE definition of multi-use development. The MXDs
ranged from compact infill sites near regional cores to
low-rise freeway-oriented developments. They varied in
size, population and employment densities, mixes of jobs
and housing, presence or absence of transit, and locations
within their regions. In total, the MXD sample for the six
regions provided survey data on almost 36,000 trips.

The analysis found that one or more variables in each of
seven D categories (see above) were statistically significant
predictors of internal capture, external walking, external
transit use, and external private vehicle trip length.
Specifically, an MXD's external traffic generation was
related to population and employment within the site
(density); the relative balance of jobs and housing within
the site and the amount of employment within 1 mile
of the site (diversity); the density of intersections within
the site as a measure of street connectivity (design); the
presence of bus stops within a quarter mile or the presence
of a rail station (distance from transit); employment within
a mile of site boundaries and percentage of regional
employment within 20 minutes by car, 30 minutes by car,
and 30 minutes by transit (destination accessibility); the
gross acreage of the development (development scale);
and the average number of household members as well as
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household vehicle ownership per capita(demographics).
The accuracy of the EPA MXD method was verified
through traffic generation comparisons at 27 mixed-use
sites across the U.S.

The EPA MXD product is a series of equations and
instructions captured in a spreadsheet workbook. The
methodology calculates the percentage reductions in
ITE trip generation resulting from the national statistical
analysis of seven D effects on internal trip capture, walking,
and transit use. The spreadsheets produce reduced
estimates of traffic generation on a daily basis and for
peak traffic hours.

Combining the Approaches

The NCHRP 684 method and EPA MXD method each derive
from different research approaches and produce different
methods of analyzing trip generation at mixed use
developments. They focus on overlapping but not identical
aspects of mixed-use development sites and their contexts
and offer respective strengths and weaknesses in terms
of factors considered and ease of application. Selecting
which method to employ under different circumstances
requires both a comparison of their capabilities as well as
professional judgment of their respective strengths and
weaknesses.

Report 684 includes a refined assessment of on-site
land-use categories, specifically recognizing the roles
of restaurants, theaters, and hotels within the site land-
use mix, along with an adjustment to account for the
spatial separations among individual land uses within the
development site. It is directly useful for the evaluation
of proposed development sites that are similar to the
one or more of the three surveyed in Atlanta and Texas
for the report. However, it is not responsive to factors
such as regional location, transit availability, density
of development, walkability factors, and the socio-
demographic profile of site residents and businesses.

In contrast, the EPA MXD method accounts directly and
quantitatively for these factors. However, while it accounts
forthebalances ofretail, office, and residential development,
it does not explicitly differentiate subcategories such as
restaurants, theaters, and hotels. Furthermore, it requires
the analyst to account for off-site development, including
employment within a one-mile radius of the MXD and the
number of jobs available within 30 minutes of the site.

To develop a method that captures the best of both
sets of research findings, the authors of the two original
studies decided to collaborate on an integrated method
that recognizes the full array of on-site and context
characteristics that contribute to traffic reduction and,
through a focus on empirical verification, achieves greater
accuracy than either method individually.

In developing the integrated approach, we compared the
performances of the methods to actual traffic counts at a
diverse group of mixed use developments in a variety of
settings. The 27 verification sites were successful mixed-
use development, exhibiting moderate to high levels of
activity in terms of business sales, occupied residential
units, property value, and household income, with average
or above-average person trips, at the time of the survey.
They included those studied for NCHRP 684, the sites
used as the basis for the ITE Trip Generation Handbook,
and others surveyed by Fehr & Peers, transportation
consultants. Six of the 27 sites were located in Florida, and
three were located in Atlanta and Texas. Three of these nine
were nationally known examples of smart growth or transit-
oriented development: Atlantic Station, Mockingbird
Station, and Celebration, Florida. Six sites were located in
San Diego County and were designated by local planners
and traffic engineers in 2009 as representing a wide range
of examples of smart growth trip generators in that region.
The 12 remaining sites were MXD developments located
elsewhere in California and in Utah, ranging from TOD
sites (commuter rail and ferry) to conventional suburban
freeway-oriented mixed use sites.
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A New Approach:
The MXD+ Method

The new analytical approach, the MXD+ method,
combines the strengths of NCHRP 684 and EPA
MXD. The authors sought to (1) address the fact
that each method has strengths relative to the
other, (2) create a method that is more accurate
than either of the individual methods alone, and
(3) reduce confusion among practitioners on
which is the most appropriate method.

The proposed MXD+ method incorporates the
underlying data sources and logic that the two
methods share. It offers the ability to assess
the effects of spatial separation of uses and
recognition of more specific land-use categories
and to consider the dynamic influences of local
development context, regional accessibility,
transit availability, development density and
walkability factors, and the characteristics of
residents.

To develop the preferred method, the authors
experimented with different methods of integrating the
two methods and arrived at a direct calibration approach.
The appropriate combination of the results of the two
individual methods was determined through regression
analysis to identify the proportions that provided the best
correlation with the traffic counted at the 27 validation
sites. Table 1 presents results from the regression analysis,
listing the proportions of the two methods found most
effective at matching the traffic generation at the diverse
set of mixed use validation sites. Weighting the results
of the two individual analyses by the percentages in
Table 1 and combining the results produces more accurate
estimates of traffic generation and captures the effects of
all of the site description variables included in the NCHRP
and EPA methods.

TABLE1 OPTIMAL BLEND OF NCHRP 684
AND EPA MXD METHODS
AM PEAK PM PEAK AVERAGE
TRAFFIC TRAFFIC DAILY TRAFFIC
NCHRP 684 10.1% 36.5% n/a
EPA MXD 89.9% 63.5% 100%

The step-by-step method is as follows:

1. Apply the full EPA MXD methodology to predict
external traffic generation as influenced by site
development scale, density, accessibility, walkability
and transit availability, resident demographics, and
general mix of uses.

2. Apply the full NCHRP 684 method to capture the
effects of detailed land-use categories, including hotel,
theater, and restaurant, and the spatial separation of
uses within small and medium sites.

3. Combine the results of the two methods in terms
of percentages of trips remaining internal to the
development site, using proportioning factors
presented in the table above.

4. Apply adjustments to account for off-site walking and
transit travel using the EPA MXD method.

5. Discount standard ITE traffic-generation rates by the
percentages of internalization produced in step 3 and
the percentage of walk and transit travel in step 4 to
obtain the estimate of site- generated traffic.
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TABLE2 COMPARISON OF THREE PRINCIPAL METHODS IN TERMS OF PROJECT CHARACTERISTICS CONSIDERED
EPA MXD METHOD NCHRP 684 METHOD MXD+ METHOD

Project Characteristics Considered

Density of Development ¢

Diversity of Uses: Jobs/Housing 0

Diversity of Uses: Housing/Retail

Diversity of Uses: Jobs/Services

Diversity of Uses: Entertainment, Hotel
Design: Connectivity, Walkability
Design: Separation Among Uses

S aadbhabhah g

Destination Accessibility by Transit
Destination Accessibility by Walk/Bike
Distance from Transit Stop

Development Scale

Distance from Transit Stop

Development Scale

Demographic Profile
Data Needs (beyond Project Site Plan)
Average Residents per Dwelling Unit

Average Autos Owned per Dwelling Unit
Nearby (1/4 mi) Bus Stops and Rail Stations
Jobs Within 1 Mile of Site

Jobs Within 30-Minute Transit Trip
Regional Employment

Located in CBD or TOD?

Site Development by Classification

O OO |e|e|®| |o* e e el @&

Vehicle Occupancy Estimate
Mode Split Estimate

S abhahg

As Table 2 indicates, the MXD+ method improves traffic NCHRP 684 method include household size and auto

generation estimates by considering the full array of 12 ownership, site proximity to bus and rail stops, and
site development and context characteristics shown to accessibility to local and regional jobs. Effects considered
influence internal capture and mode share, while the in the NCHRP 684 method that do not appear in the EPA
individual methods consider only 5 to 8 factors each. MXD method include specific land uses and proximity of
Effects considered in MXD+ that are not included in the interacting land uses to each other.
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Table 3 presents the statistical performance of
the MXD+ integrated method with the individual
performance of the individual NCHRP 684 and
EPA MXD methods. We compared the ability of
each of the available methods to replicate the
amount of traffic generated at the 27

validation sites in terms of statistical measures
including percent root mean squared error, a
metricused in the transportation field to evaluate

TABLE 3

Daily Traffic Generation

model accuracy, and the coefficient of determination (or
“R-squared”), which measures the ability of the analysis
method to account for the variations in traffic generation
among the 27 survey sites. For daily traffic generation,
MXD+ is equivalent to the EPA MXD method, as the
NCHRP 684 method does not address daily analysis. For
peak hour traffic generation, MXD+ performs notably
better than either of the individual methods.

COMPARISON OF THREE PRINCIPAL METHODS IN TERMS OF PERFORMANCE AT VALIDATION SITES

EPA MXD METHOD NCHRP 684 METHOD MXD+ METHOD

R-squared 96% 89%* 96%

Average Error 2% 16%* 2%

Root Mean Square Error 17% 27% 17%
AM Peak Traffic Generation

R-squared 97% 93%* 97%

Average Error 12% 30% 12%

Root Mean Square Error 21% 33% 21%
PM Peak Traffic Generation

R-squared 95% 81% 97%

Average Error 8% 18% 4%

Root Mean Square Error 18% 36% 15%

The graphs on the following page compare the
performance of the MXD+ method to the ITE Handbook
method at replicating traffic generation at the diverse
group of mixed-use validation sites. Compared with the
ITE Handbook, MXD+ method more accurately matches

* ITE Handbook internalization statistics INCHRP 684 method does not address daily trip generation)
e —

the amount of daily traffic actually counted at 20 of the 27
survey sites. In the AM peak hour, it is more accurate than
the ITE Handbook at 21 of the 24 sites for which counts
were available, and in the PM peak hour, MXD+ is more
accurate than the ITE Handbook method at 23 of 25 sites.
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DAILY TRAFFIC GENERATION COMPARISON OF ITE HANDBOOK & MXD+ METHODS

AM PEAK HOUR TRAFFIC GENERATION COMPARISON OF ITE HANDBOOK & MXD+ METHODS

GETTING TRIP GENERATION RIGHT Eliminating the Bias Against Mixed Use Development 15



PM PEAK HOUR TRAFFIC GENERATION COMPARISON OF ITE HANDBOOK & MXD+ METHODS

The MXD+ method explains 97 percent of the variation in
tripgenerationamong mixed-use developments, compared
with 65 percent for the ITE Handbook method. On average,
the Handbook overestimates AM peak traffic generation
by 49 percent, compared with 12 percent for MXD+. For
the PM peak hour, the ITE Handbook overestimates actual
traffic by 35 percent. The MXD+ method reduces this to
4 percent, remaining slightly conservative and unlikely to
understate impacts.

By combining and refining the two most advanced
methodologies for estimating traffic generation for
mixed-use development, the MXD+ method provides
transportation planners and engineers a more accurate
single approach that accounts for the most important
factors that distinguish lower impact development from

other forms. Doing so advances development planning
and impact assessment beyond the practices that have, to
date, unreasonably discouraged mixed-use development.

Recommendations for Planners

We recommend that planners adopt the latest methods
for evaluating traffic generation of mixed use and other
forms of smart growth, including infill and transit-oriented
development. The MXD methods developed under the
U.S. EPA multiregional study and the NCHRP 684 study
on enhancing trip-capture estimation each represent
substantial advances to the conventional practices
previously available through ITE. Combining the two
new methods, as described above, improves upon both
individual methods. Tools for all three approaches are
available for use through the references and resources
listed below.
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Traffic engineers are beginning to take notice of the
new methods, but we expect that natural sluggishness
in adopting new practices will continue to impose unfair
penalties on mixed use and other forms of lower-impact
development. We recommend activism on the part of all
planners, development reviewers, and impact analysts on
behalf of the more accurate MXD methods.

Immediate adoption of the improved methods will allow
planners to account for a project’s regional location, transit
availability, density of development, walkability factors,
and the characteristics of residents and businesses and
on-site adjacencies of land uses including residential,
office, retail, restaurants, theaters, and hotels. Accounting
for these factors through the MXD+ method will achieve
the highest levels of accuracy possible in estimating traffic
impacts of mixed use development.

We recommend applying and promoting the
MXD+ method for day-to-day project planning and
performance-based site-plan refinement, impact analysis,
and discretionary review. Doing so will eliminate what is
presently a systematic bias in traffic analysis that favors
single-use, isolated, suburban-style development.

Conclusion

Standard traffic engineering practices are blind to the
primary benefits of smart growth. A plan’s development
density, scale, design, accessibility, transit proximity,
demographics, and mix of uses all affect traffic generation
in ways unseen to prescribed methods. The Institute of
Transportation Engineers (ITE) Trip Generation Manual
and Handbook overestimate peak traffic generation for
mixed-use development by an average of 35 percent.
For conventional suburban stand-alone development, ITE
rates portray the average for such sites; so hedging mixed-
use analysis toward more conservative assumptions
creates a systematic bias in favor of single-use suburban
development.

ITE overestimation of traffic impacts reduces the likelihood
of approval of mixed use and related forms of smart growth
such as infill, compact, and transit-oriented development.
Such overestimation escalates development costs, skews
public perception, heightens community resistance, and
favors isolated single-use development.

The methods of evaluating mixed use development
describedinthisreportrepresentasubstantialimprovement
over conventional traffic-estimation methods. They
improve accuracy and virtually eliminate overestimation
bias, and they are supported by the substantial evidence
of surveys and traffic counts at 266 mixed use sites across
the U.S. The MXD+ analysis method explains 97 percent
of the variation in trip generation among mixed use sites
and all but eliminates the ITE systematic overestimation
of traffic. We hope planners and other professionals will
take advantage of the available spreadsheet tools listed
below to help even the playing field between conventional
development patterns and more sustainable, walkable,
livable places.
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Additional Resources

Description, documentation, and spreadsheet tools for
the NCHRP 684 method, Enhancing Internal Trip Capture
Estimation for Mixed-Use Developments may be found at
www.trb.org/Main/Blurbs/165014.aspx.

Description, documentation, and spreadsheet tools
for the EPA MXD Trip Generation Tool for Mixed-
Use Developments may be found at www.epa.gov/
smartgrowth/mxd_tripgeneration.html.

Quick-response analysis tools for applying the EPA MXD
method, the combined EPA /NCHRP method MXD+, and
MXD in conjunction with analysis of vehicle-miles traveled,
GHG emissions, and shared parking, Plan+, may be found
at http://asap.fehrandpeers.com/tools/.
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Measuring and Accounting for Internal Trip Capture in Mixed Use Development:

A Recommendation

Why the Interest in Mixed Use Development?

The Delaware Department of Transportation recognizes that land use decisions play
a key part in the Department’s ability to plan for and execute programs and projects
that help in meeting its’ mission to provide for the safe and smooth flow of traffic. The
Department also recognizes the importance of communities designed to encourage and
facilitate walking, bicycling, and the use of transit. Collectively these modes have
multiple benefits which further enhance the Department’s ability to provide for the safe
and smooth flow of traffic, in the broadest sense. It was taken as a given that mixed use
development, if planned and designed with pedestrians, bicyclists, and bus patrons in
mind, can make a difference in travel behavior and demands upon the transportation
system.

Mixed use development has various definitions. For purposes of this study it was
defined as a unified and functionally compatible mixture of two or more land uses
including housing, employment, recreation, retail, and community facilities intended to
be within walking distance, transit accessible and pedestrian friendly, in conformance
with an adopted plan.

The Mixed Use Development Working Group

To assist in accomplishing the study, it was decided to assemble a cross-section of
interested stakeholders. A committee was established under the auspices of the
Wilmington Area Planning Council (WILMAPCO) in cooperation with DelDOT. The
committee, or Mixed Use Development Working Group (Working Group) as it was
called, was given the task of trying to answer four basic questions:

e [s there a mixed use development model, ordinance, or design with enough
commonalities of interest to be replicated?

e What would be the analytical method and process used to determine
effectiveness?

e How can the committee facilitate the creation of a model, initially for New Castle
County?

e Can and should a model be developed that can be used throughout Delaware?



Membership in the Mixed Use Development Working Group included:

e WILMAPCO

e TMA Delaware

e New Castle County Department of Land Use

e New Castle County Economic Redevelopment Office
e New Castle County Chamber of Commerce

e Delaware Department of Transportation

e Delaware Transit Corporation

e Delaware Economic Development Office

e Delaware Office of State Planning Coordination

e Department of Natural Resources and Environmental Control
e The Reybold Group

Special efforts were made to assure that the members of the Working Group were
provided with progress updates and significant benchmark materials, regardless of
whether they were able to attend the meetings. Also, WILMAPCO took the lead in
providing meeting invitations to every member in advance of every meeting.

A Need for Consistency Using an Analytical Approach

On various occasions over the years DelDOT has had opportunities to discuss the
traffic implications of proposed mixed use development with developers and their
engineering consultants. It was clear that the commonly accepted procedure for
predicting the internal trip capture associated with mixed use development i.e. that in
the ITE Trip Generation Handbook had significant deficiencies. It has been assumed that

increasing internal trip capture would result in benefits that include reduced traffic
congestion, improved air quality, reduced energy consumption and enhanced non-
vehicular mobility. Thus when it became time for providing credit to developers when
they designed their projects as mixed use, DelDOT was at a loss as to how to do that
very effectively. It was also recognized that it was important to treat all developers
consistently in respect to the credit for planning, designing and constructing mixed use
communities.



In addition, it is important to continue using Traffic Mitigation Agreements as
another means of promoting internal trip capture. For example, when opportunities
arise for keeping trips on site, whether in a mixed use community or not, if an
agreement is required then it should focus not only on encouraging a mode shift to
higher occupancy vehicles or a time shift to start and end work outside of peak travel
hours, but also on providing on-site employee services (deli, dry cleaning, day care, etc.)
in this regard.

Working Group Products

Beginning on December 17, 2008, the Working Group met a total of seven times.
The meeting agendas are attached as an appendix and reflect fairly accurately the items
discussed at the respective meetings. One of the more interesting meeting exercises
was the administration of a Mixed Use Development Survey prepared by WILMAPCO
staff members. Results from the Working Group were shared at the March 18, 2009
meeting.

Opinions were for the most part consistent in expressing the following:

e The ideal size for a mixed use development project is 50-100 acres

e The land use mix should consist of 3 or more different uses

e Between 5% and 20% of residential units should be set aside as low-income

e The location for mixed use development in New Castle County should be in the
center and core investment areas

e Proximity to transit service and reducing automobile dependence were cited as
the two most important considerations, although others followed closely

e Peak hour transit service headways of 10 to 20 minutes were considered
important

e Other factors ranked by importance included mix of land use types, housing
density, walkability and mix of housing types

Another aspect of the Working Group’s discussions was an understanding of the way
DelDOT addresses internal trip capture as part of the Traffic Impact Study (TIS) review
process. DelDOT staff made a presentation at the February 4, 2009 meeting at which
time the limitations of using the ITE Trip Generation Handbook to account for internal

trip capture for “multi-use development” were illuminated in great detail. The Trip
Generation and Internal Capture Summary worksheet was described and displayed.



Yet another part of the committee’s efforts included an evaluation of the two
primary modeling approaches being considered from a national perspective. The first is
the National Cooperative Highway Research Program (NCHRP) Project 8-51, undertaken
by the Transportation Research Board. The second is the Environmental Protection
Agency’s Six Region Study undertaken by the transportation consulting firm of Fehr and
Peers. After hearing a presentation on the EPA model presented by Mr. Reid Ewing
(University of Utah) on May 13, 2009 and a demonstration of that model by WILMAPCO
staff on August 26, 2009, with the support of the committee DelDOT decided to
undertake an evaluation of both models. DelDOT chose six current or proposed mixed
use developments in Delaware to test internal trip capture. While initial study efforts
were intended to focus on New Castle County it was realized that this approach would
be too limiting. There was agreement that using various Delaware development sites
would hopefully provide enhanced interest inherent in familiarity with the local
environment.

Using the pre-release versions of the models provided by NCHRP and EPA, DelDOT
applied the models to the six developments and also did a sensitivity analysis to
determine the affect of changing the independent variables.

DelDOT staff observations resulting from the evaluation are summarized below.

e Both models yield PM Peak Hour results similar to the ITE procedure, except that
when restaurants and hotels are identified as part of the development the
NCHRP model shows much more internal capture. The proximity of the uses is
also significant in the NCHRP model.

e The EPA model consistently shows less, often much less, internal capture than
the ITE and NCHRP models.

e Both models tend to show more internal capture in the PM peak hour than in
the AM peak hour, but the NCHRP model shows much greater differences
between AM and PM. Possible explanations include the nature of the survey
instrument (on-site exit interviews vs. household travel surveys) and the size of
the developments considered (some of EPA’s were much larger).



Based on the analysis and the observations that resulted, DelDOT arrived at the

following recommended uses in respect to the two models:

NCHRP 8-51

Site Traffic Impact Analysis (Traffic Impact Studies and Traffic Operational
Analyses.)

Environmental Impact Analyses other than emissions and energy if sensitive to
intersection or peak hour operation

Other applications where peak hour estimates are important and/or the site plan
is known

Regional travel studies

Vehicle emissions studies

Energy consumption studies

Environmental Impact Analyses other than emissions and energy if analyzing
large areas or corridors or on a daily basis

Other applications where site plan is unknown but population and employment
estimates are available

A copy of the entire DelDOT evaluation, in the form of a PowerPoint presentation is

included in the report appendices.

Answering the Four Original Questions — What Was Learned.

Is there a mixed use development model, ordinance, or design with enough
commonalities of interest to be replicated?

The Working Group did not intend to undertake an exhaustive search of mixed use

models or designs. What it did discover was that there were two major study efforts

underway which were believed worthy of evaluation and limited testing. That in fact
was done by DelDOT in collaboration with WILMAPCO staff and the other members of
the Working Group.

What would be the analytical method and process used to determine
effectiveness?



The most efficient approach given time and staffing limitations was felt to be a
comparison of the results of applying the two models to several mixed use
developments in Delaware to that of utilizing the ITE procedures for determining traffic
internal trip capture. That was the approach taken. The results are reported in the
document entitled Evaluation of NCHRP 8-51 and EPA Mixed Use Development Internal

Capture Models. A case can be made for using either model depending upon what data

inputs are available and what is deemed most important: traditional site-specific traffic
impact analyses or area wide or regional travel analyses (Particularly where
environmental and energy aspects are in the forefront.) As might be expected both
models have pros and cons so it will be interesting to see how they are received by the
Institute of Traffic Engineers.

e How can the committee facilitate the creation of a model, initially for New Castle
County?

The Working Group has taken the first step by investing their time in the discussion
of the topic. Unfortunately, the level of interest waned as time went on and
participation in the committee’s efforts was reduced to a core of about eight members.
This is significant because a greater emphasis on planning, designing and building mixed
use development projects has great potential for addressing a multitude of travel
related issues. This was evidenced in New Castle County when they began taking a
closer look at mixed used development with a view toward changes in their Unified
Development Code. That effort did not gain momentum and ended without a result that
the Working Group was ever made aware of. Attempts to collaborate more closely with
the County in this regard, using the committee as a platform for discussion were not
successful.

e Can and should a model be developed that can be used throughout Delaware?

A new model is not necessarily needed. When ITE makes a determination of how
mixed use development will be addressed in the next changes to the Trip Generation

Handbook, this should be used as an opportunity to garner support for the design of
communities that incorporate mixed use development elements. Until that occurs,
DelDOT has determined based upon the committee’s study, that future reviews of
mixed use development proposals will utilize the NCHRP model in completing its
evaluation. The rationale, as stated earlier in this summary report, is that this model
lends itself more readily to site generated traffic impact analysis, where peak hour



traffic information can be derived. This approach will be shared with DelDOT’s
customers so that developers and engineers, in particular, will be cognizant of this.

Next Steps

Recognizing that much has been learned by undertaking this mixed use development
study, does not suggest that there has been complete closure. Challenging issues still
remain which should be addressed. Among those that the Working Group believes
require additional high level consideration are:

1. How can state and local government work cooperatively to bring about a greater
emphasis on and impetus for mixed use development so that its’ use will bring
benefits to all Delawareans?

2. How will it be determined what qualify as_optimum mixed use development
designs versus minimal designs?

3. How can the private sector be further engaged in the process of establishing
design parameters without triggering a conflict of interest, either real or
imagined?

4. How can information and a consistent terminology pertaining to mixed use
development be provided so that misinformation is eliminated, or at least
minimized?

5. How can credits be applied in a manner that will encourage mixed use
development designs?



Appendix A: 12/17/08 meeting materials

. Meeting Agenda

. Meeting Notes

. Presentation: “Review of Recent Mixed-
Use/TOD Development Traffic Research”
Dan Blevins-WILMAPCO



Wilmington Area Planning Council

850 Library Avenue, Suite 100
Newark, Delaware 19711
302-737-6205; Fax 302-737-9584
From Cecil County: 888-808-7088
e-mail: wilmapco@wilmapco.org
web site: www.wilmapco.org

WILMAPCO Council:

Memorandum

Delaware Transit Corporation
Director

Joseph L. Fisona, Vice Chair Date: May 26, 201 0

Mayor of Elkton

James M. Baker Re: 12/17/08 TMA/Mixed Use Meeting Agenda

Mayor of Wilmington

Christopher A. Coons

il Traffic Mitigation Agreements for Mixed Use
Development Working Group Meeting

John F. Klingmeyer
Mayor of New Castle

Brian Lockhart Where: WILMAPCO Conference Room
Cecil County Commissioner
Samuel F. Minnitte, Jr. When: Wednesday, December 17™, 2008 9-11am

Maryland Dept. of Transportation
Director, Office of Planning

Lee Ann Walling
Delaware Office of the Governor Agenda
Policy Advisor for Environment
and Quality of Life Policy

. 1. Goals and Objectives of Working Group
Carolann Wicks
Delaware Dept. of Transportation
Secretary

. 2. Discussion: Defining mixed-use development
WILMAPCO Executive Director . .
Tigist Zegeye - What is mixed use development?
- Why consider mixed used development?
- What are some examples of “good” mixed use developments?
- What do these examples have in common?

3. Presentation on current research on measuring the impacts and
benefits of mixed-use development (D. Blevins)
- Problems/Issues with current ITE measurement practices
- Internal trip capture benefits of mixed use developments
- Literature review of recent ITE/TRB publications

4. Discussion on future steps for the working group

- Is there a model design, ordinance or structure with enough
commonalities to be replicated?

- What would be the analytical method and process?

- Can and should a model be constructed that can be used
throughout Delaware?

- How can the committee facilitate the creation of a model (first for New Castle
County)?

5. Next meeting date

‘/‘ZILMA PCO

Partners with you in transportation planning



Wilmington Area Planning Council Mixed Use/TMA Working Group

12/17/08 Mixed-Use/TMA meeting notes
Attendees:
George Timko — NCC Economic Redevelopment
Dan LaCombe- DelDOT
Angelina Micheva — New Castle County Chamber of Commerce
Wayne Henderson — Delaware Transit Corporation
Jeff Stone — Delaware Economic Development Office
Ted Bishop — DelDOT
Bill Osborne — TMA Delaware
Tigist Zegeye — WILMAPCO
Dan Blevins — WILMAPCO

Meeting Notes:

Goals and Objectives of Working Group

After introductions, the purpose for the formation of this group was presented.
The overall goal is to create a fair and consistent procedure to assess (through
Traffic Mitigation Agreements) the benefits and net impacts of mixed-use
development. With several mixed use development plans located in New Castle
County, DelDOT would like to use New Castle as a model for the entire state on
how to properly assess the land use types.

The group participated in an open discussion on what the term “mixed-use” mean
to everyone. In general, the term is loosely based on development that contains
two or more land use types. The mix of what constitutes a good blend of uses
(residential vs. non-residential) was discussed as well.

The question was asked as to exactly how the DOT currently approaches the
analysis of mixed use development plans. It was requested that this be a
discussion at a future meeting. It was mentioned that the Institute of
Transportation Engineers (ITE) was currently reviewing the state of the practice
of measuring the trip generation of new mixed use development across the
country. Findings from TCRP Report #128: Effects on TOD and Housing, Parking
and Travel (August, 2008) are that the current ITE manual assumptions do not
capture internal trips very well and that good mixed use developments generated
44 percent fewer daily trips than the 7" edition of the ITE manual suggests.

More details on the findings another study, NCHRP 08-51: Enhancing Internal
Trip Capture Estimation for Mixed-Use Developments has been requested once
it has been completed which is scheduled for 1/31/09 which is recommending
new trip generation assumptions for mixed-use developments for the next ITE
manual.

From the perspective of the developer, it was discussed that any mixed use
agreement should have the burden placed on the developer, not the public. If the
development fails, then the costs will be absorbed by the developer.



Wilmington Area Planning Council Mixed Use/TMA Working Group

Next steps/future meetings:

Review the current traffic assumptions made by DelDOT uses for modeling
mixed use developments

Review local/regional examples of “good” and “bad” mixed use development
Addition of a representative from DNREC added to the core group.

Additional details on the NCHRP 08-51: Enhancing Internal Trip Capture
Estimation for Mixed-Use Developments (due to be completed Jan. 2009 draft
final report is expected in November 2008)

Invitation of a guest speaker (TBA) to discuss benefits of mixed use
development and what is the ideal mixture of uses to prove beneficial.
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Appendix B: 2/4/09 meeting materials

. Meeting Agenda

. Meeting Notes

. Presentation: Mixed Use Development
Trip Generation—Todd Sammons, DelDOT



Wilmington Area Planning Council

WILMAPCO Council:

Stephen Kingsberry, Chair
Delaware Transit Corporation
Director

Joseph L. Fisona, Vice Chair
Mayor of Elkton

James M. Baker
Mayor of Wilmington

Christopher A. Coons
New Castle County
County Executive

John F. Klingmeyer
Mayor of New Castle

Brian Lockhart
Cecil County Commissioner

Samuel F. Minnitte, Jr.
Maryland Dept. of Transportation
Director, Office of Planning

Lee Ann Walling

Delaware Office of the Governor
Policy Advisor for Environment
and Quality of Life Policy

Carolann Wicks
Delaware Dept. of Transportation
Secretary

WILMAPCO Executive Director
Tigist Zegeye

850 Library Avenue, Suite 100
Newark, Delaware 19711
302-737-6205; Fax 302-737-9584
From Cecil County: 888-808-7088
e-mail: wilmapco@wilmapco.org
web site: www.wilmapco.org

Memorandum

Date: January 30, 2009
Re: 2/4/09 TMA/Mixed Use Meeting Agenda

Traffic Mitigation Agreements for Mixed Use
Development Working Group Meeting

Where: WILMAPCO Conference Room

When: Wednesday, February 4™ 2009 9-11am

Agenda

1. Presentation: Current DelDOT practice of assessing impact of
development — Todd Sammons (DelDOT)
Todd will present DelDOT current methods on how they assess the traffic
impacts of development plans citing examples from the state.

2. Presentation: TIPS Trip Generation Software — Todd Sammons
(DelDOT)
Developed by the Florida Department of Transportation, a trip generation
calculation tool called TIPS (Trip generation, Internal capture, and Pass-by
Software) estimates the number of trips generated by specific land uses of a
proposed land development. A presentation on the software and its possible
application to Delaware will be discussed.

3. Current perspective of the development process from the
developer community — Jerry Heisler (The Reybold Group)

4. Presentation on current research on measuring the impacts and
benefits of mixed-use development (D. Blevins)
- Problems/Issues with current ITE measurement practices
- Internal trip capture benefits of mixed use developments
- Literature review of recent ITE/TRB publications

5. Open Discussion: Defining mixed-use development
- What is mixed use development?
- What are some examples of “good” mixed use developments?
- What do these examples have in common?

6. Next meeting date and future objectives

'&ILMA PCO

Partners with you in transportation planning



Wilmington Area Planning Council Mixed Use/TMA Working Group

2/4/09 Mixed-Use/TMA meeting notes
Attendees:
George Timko — NCC Economic Redevelopment
Dan LaCombe - DelDOT
Jerry Heisler - The Reybold Group
Wayne Henderson — Delaware Transit Corporation
Jeff Stone — Delaware Economic Development Office
Ted Bishop — DelDOT
Todd Sammons - DelDOT
Bill Osborne — TMA Delaware
Tigist Zegeye — WILMAPCO
Dan Blevins — WILMAPCO

Meeting Notes:

Agenda Item #1: Current DelDOT practice of assessing development impacts:
Todd Sammons (DelDOT) gave a presentation titled “Mixed Use Development Trip
Generation”. Todd presented the current TIS (Traffic Impact Study) process in which
DelDOT follows to measure the impacts of developments.

Comments regarding the presentation:

e Generally there is a dis-incentive in calculating mixed use development impacts due
to lack of internal trip capture benefits in current methods. However, there is currently
not enough historical data collected on trip generation in existing mixed-use
developments. There is a need more of these type projects to get better readings on
internal capture.

¢ It was mentioned that smallest component of a mixed use should be retail for it to be
truly effective. Plans should also have incentives that help facilitate people to live and
work on same site.

e LOS E in high density areas is needed to foster true mixed use developments

e A problem that exists with mixed-used development is that you must lay out more
infrastructure up front to accommodate the entire parcel rather than incrementally
with more single-use developments. This makes developers shy away from these
types of developments. In addition, it is tough to obtain financing for mixed use due
to national trends.

Agenda ltem #2: Current perspective of the development process:

e There is a need to get transportation agencies involved early in the development
process rather than later. Should be involved earlier in TIS process. Developments
are easier to alter to suit earlier in the process. (DelDOT to follow up on
recommendation).

o Additionally to help make mixed use development work, amenities such as bike/ped
and transit facilities need to be part of the mix.



Wilmington Area Planning Council Mixed Use/TMA Working Group

Zoning seems to be lagging behind this type of development at the state/county
level. No encouragement beyond verbal support. More concrete policy needs to be
part of this process. Also, it is tough to get developers to move toward doing mixed
use development.

Starting to look at plan review process to review approach. Can’t control changes to
a plan, only use. First order of business is to work more closely with counties on their
comp plans to point out areas which could be feasible for mixed use and the
prospect of LOS E designations.

Got to be a guide to the process with the full range of groups/agencies that need to
be part of it. (i.e. Ag, DOT, transit, AQ, bike/ped), but consequences of adding more
players to the process may further drive developers away from coming up with more
of these developments.

The question was raised about where the The PLUS process (Preliminary Land Use
Service) fit into this equation. — 2 things; Too late in the process and it has gone
beyond concept plan and have even spent funds on engineering efforts which makes
it difficult to get any changes made to the plan. It functions as an advisory group that
give comments, but not the ability mandate changes to a plan based on comments
from the PLUS members. Mostly a process used by Kent and Sussex counties.

Agenda Item #3: Open Discussion — Defining Mixed Use Development

No real consensus form group on what exactly mixed use development that can be
promoted collectively. Suggestion was made that for next meeting all members
prepare a list of what they feel represents a mixed use development. At the next
meeting these would be compared.

From the developer’s perspective, LOS E is needed for mixed use development to
work. Other wise is becomes cost-prohibitive. The question was raised on how can
LOS E be sold to the general population? If there are certain conditions that exist,
including locals and the local government.

Transportation Investment Districts- does this need to be worked on now? For
purposes of TIS waivers, used to create mechanisms that can match the
infrastructure with the plan for that area. But decision must come from local
government, not the DOT. Can be based on county, municipal or sub-regional
plan/study.

The thought of scheduling a speaking was brought up. It was suggested that this
would be a good time in tandem with the members putting down on paper as to their
thoughts and discuss at the next meeting. Once we have a consensus on what the
working group believes that should be part of mixed use development for our area,
then it would be compared to the NCHRP research. Once this has been competed,
then the scheduling of an outside expert on the topic should be arranged.

Update on NCHRP reports. 08-51 will be available soon.



Wilmington Area Planning Council Mixed Use/TMA Working Group

Next steps/future meetings:

o Ask each member to write down what they consider as “mixed-use” development.
Will be compiled prior to the next meeting
o Compare workgroup thoughts to recently released NCHRP efforts

e Select Speaker(s) for future meeting to give more details on possibilities for mixed
use development for DE.
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Appendix C: 3/18/09 meeting materials

. Meeting Agenda

. Meeting Notes

. Presentation: Results from Mixed-Use
Survey- Dan Blevins, WILMAPCO

. Mixed-Use Survey Questionnaire tem-
plate



Wilmington Area Planning Council

850 Library Avenue, Suite 100
Newark, Delaware 19711
302-737-6205; Fax 302-737-9584
From Cecil County: 888-808-7088
e-mail: wilmapco@wilmapco.org
web site: www.wilmapco.org

WILMAPCO Council:

Memorandum

Delaware Transit Corporation
Director

Joseph L. Fisona, Vice Chair Date: May 21 , 2009

Mayor of Elkton

James M. Baker Re: 3/18/09 TMA/Mixed Use Meeting Agenda

Mayor of Wilmington

Christopher A. Coons

il Traffic Mitigation Agreements for Mixed Use
Development Working Group Meeting

John F. Klingmeyer
Mayor of New Castle

Brian Lockhart Where: WILMAPCO Conference Room
Cecil County Commissioner
Samuel F. Minnitte, Jr. When: Wednesday, March 18", 2009 9-11am

Maryland Dept. of Transportation
Director, Office of Planning

Lee Ann Walling

Delaware Office of the Governor Agenda

Policy Advisor for Environment

and Quality of Life Policy

Carolann Wicks 1. Presentation: Results from Mixed-Use Survey — Dan Blevins

Delaware Dept. of Transporation WILMAPCO staff will present the results from the completed surveys on
mixed use development.

WILMAPCO Executive Director
Tigist Zegeye

2. Conclusions on local perspective of mixed-use development

3. Possibilities for a National Speaker to discuss national trends in
mixed-use development

4. Next meeting date and future objectives

‘/‘ZILMA PCO

Partners with you in transportation planning



Summary of Results from the Local Per-
ception of Mixed Use Development

Presented to the Mixed-Use and
Traffic Mitigation Agreement Work-
ing Group 3/18/2008



Development Size: In your opinion, what do you feel is the ideal size
of a mixed-use development?

Less than 50 Acres 50-100 Acres 100-250 Acres 250+ Acres

Local examples: ® Westown 2,500 ac.

® Lincoln Center: 56ac. .
¢ Barley Mill Plaza (111ac.)

® Renaissance Village 51 ac.

Land Use mix: How many land uses (i.e. residential, office, retail, commercial,
etc...) do you feel constitutes a good mixed use development?

5

2 or more 3 or more 4 or more 5 or more




In your opinion, please write the percentages of the land use types that would
constitute your “ideal blend” of a mixed use development. Total should be 100%

Total Survey Avg. Other
Entertainment/ 2%

Recreation

9%

Residential
38%

Commercial
10%

Retail/Shopping
20%

Breakdown of Individual Responses

Type

#1 #2 #3 #4 #5 #6 #7 #8 #9 #10 AVG
Residential 15% 60% 35% 30% 23% 45% 65% 25% 50% 30% 38%
Retail/Shopping 30% 15% 15% 20% 19% 20% 10% 40% 15% 20% 20%
Commercial 15% 5% 15% 20% 10% 10% 8% 10% 0% 10% 10%
Office 35% 5% 20% 20% 38% 10% 10% 15% 30% 30% 21%
Ent./Rec. 5% 15% 10% 10% 5% 15% 7% 10% 5% 5% 9%
Other 0% 0% 5% 0% 5% 0% 0% 0% 0% 5% 2%

What percentage of the residential units should be set aside for low-income
buyers in a mixed-use development?

0

Less than 5% 5-10% 10-20% More than 20%



Location: Based on the WILMAPCO Transportation Investment Area map, where
should higher-density mixed use developments should be allowed to occur?

12

10 4

10
9 BMP
o
4 . Lincoln
Center
1 1
Center Core Community  Developing Rural
Investment Investment Investment Investment Investment
Areas Area Areas Areas Areas
o

Westown

From the experts......

Renaissance
Village

“Vehicle trip generation rates tend to rise as one goes farther away from the urban core.”

From TCRP 128: Effects of TOD on Housing, Parking and Travel



Please rate the importance of the following items in relation to infrastructure /
transportation and the location of mixed-use developments:

5.00

1.50 i 4.30

1.00 -

3.70 ' 3.70
>0 3.10
3.00
2.50 -
2.00 -
1.50
1.00 -
.50 -
.00 \ ‘ ‘

Proximity to existing Proximity to existing Proximity to existing Proximity to existing Proximity to existing Proximity to existing
bus transit rail transit bike/ped facilities m ajor developed urban sewer capacity
arterials/ffreeways areas

Please rate the importance of the following items in relation to the perceived
benefits of mixed-use development:

5.00

4.50 30

4.00 -

3.50 -

3.00 -

2.50

2.00 -

1.50 -

1.00 -

0.50

0.00 ‘
Revitalizes Increases Reduces Improves Air Reduction of Increases Creates a Reduces
urban areas  options for automobile Quality VMT/Energy travel mode local sense of Sprawl

diverse dependence use options community

housing types



Transit: What should the peak hour transit headway threshold be for servicing

a mixed-use development ?
8

0

<10 minutes 10-20 minutes 20-30 minutes 30-60 minutes 60+ minutes

Please rate these factors in order of importance (1 thru 8) in the consideration
of planning a mixed use development:

Overall Rank Avg. Score
1. Mix of land use types: 1.80
2. Housing Density: 2.70
3. Walkability: 3.80
4. Mix of Housing Types:  3.90
5. Transit Access: 4.20
6. Other (Design): 4.70
7. Env. & Open Space: 6.10
8. Parking: 6.80



What percentage of the residential units should be set aside for low-income buy-
ers in a mixed-use development?

5

0

Less than 5% 5-10% 10-20% More than 20%



1. Level of Service (LOS) threshold: Is LOS E an acceptable LOS to allow
around mixed-use development?

* Yes, internal capture computations can justify it.

* Yes, if the density is high and there are alternatives to
SOV travel.

* Yes, if only during peaks.

* Yes, this might be the expectation of increased uses and density and therefore
requires a different treatment than other land use

* Yes, if we can leverage LOS E with more viable mixed use, transit, affordability
and density. | know that viewpoint probably does not jibe with the citizenry of
New Castle County, especially after Workforce Housing.



2. Land use plan approval process: The current method is fragmented be-
tween state, county and city planning and zoning groups. What changes
should be made to the current process and which agencies should be in-
volved?

*Give 100% of the real estate transfer fee to the State if any development is outside
agreed upon growth areas. Force those political jurisdictions that benefit from this source
of revenue to share in the costs. Standardize the approval process and expedite it for
mixed use developments. At a minimum, involve DelDOT, DNREC, Housing and Agricul-
ture in all the major decisions on land use. Add to that core the local government with
current jurisdiction such as the County or the city.

* Municipal and county governments have the most to say about land use decisions
while the state basically does permitting and provides the bulk of infrastructure and ser-
vices.

*Greater opportunities for collaboration and decision-making, but land use decisions
must always remain at the local level.

* Consistency to encourage and support mixed use development

*The process should be web-based. An interagency working group approach would yield
better comprehensive and coordinated

* There is more of a disconnect between the state and New Castle County than with the
state and the other two counties because of PLUS Memoranda of Understanding. The
state reviews virtually no projects (or ordinances) in New Castle vs. most projects in Kent
and Sussex. DelDOT may be involved early, but State Planning, DNREC and other
agencies are not. PLUS should be involved at the exploratory stage in order to provide
the most meaningful suggestions that can be addressed before plans have solidified.

*There should be a blue print at the state level that carries incentive/disincentive and
even enforcement. Call it smart growth, livable Delaware, walkable communities, growth
boundaries, or whatever. The idea is for the state to figure out what it wants to be “when
it grows up” with input from the locals. Once that is established and has real “hammer”
attached to it, then locals can implement the blue print thru their process.



3. Would it be a worthwhile effort to attempt to create a greater number of
Transportation Investment Districts throughout the state where they cur-
rently do not exist?

* | do not know.

*Yes. They provide opportunities for greater efficiency in the use of fiscal and
protection of natural resources.

*| think so

* Yes, this would help mid-range and long term agency planning. Also, develop-
ers would have a better understanding of what might be required of them to lev-
erage agency resources.

*Yes, but can DelDOT afford the additional investment in time and dollars? Also,
from the DNREC perspective, when you are planning more intense growth and

investment in a particular area, you need to consider the effect on the entire wa-
tershed and try to mitigate the effects of increasing impervious cover.

*Yes
* No

* No

Current/Planned Sub-regional studies



4. What are the biggest hurdles that exists for having more mixed use devel-
opment activity in the state?

*NIMBY, permit approval process is too complex, misinformation about the impact
that mixed use has on an area. The inherent limitations on perspective people
have. Compared to what?

* local land use regulations. Generally there are too many hoops to jump through
as opposed to typical trend patterns.

* It is an unknown quantity often equated with higher density, more traffic, more
congestion, degraded air quality and overall uncertainty. Few people know of the
sucessful examples.

*Public Perception
«Zoning and people's ignorance.

*1)Community and elected officials not accepting/wanting/understanding “density”
2)Unpredictable development decisions

*Getting something on the ground that actually is truly mixed use and builds out
according to the original vision. Too often, a projects gets adulterated or dumbed-
down by cost considerations and/or NIMBY activism. We know it works and is
popular in other areas. That means getting over the density hurdle -- even with
the density bonus of 50% for workforce housing in New Castle, density would still
be less than the Sussex's base density of 2 units per acre. Why is base density
higher in a rural county than in a metropolitan county? People need to understand
the relationship between sprawl, VMT, air quality and their health.

* Too many laws



5. Please use the remaining space to add any additional comments not cov-
ered in this survey:

*There needs to be political will at all levels of government in Delaware to make im-
provements that will benefit the common good. Too many organizations ( some De-
partments, Divisions, elected officials) see this from the perspective of their own
"silo" and not in the broader context required for projects of this magnitude. We
need to start with a blank sheet of paper rather than tweak the existing, failed proc-
ess.

*we need to discuss what percents of uses constitutes mixed-use, the type of
mixed-use we want to recognize as good and want to support. Then, of course, we
need to develop a framework for realistically estimating the traffic impact of these
developments, recognizing the internal trips.

*Measuring success will be a key element in any efforts to increase
the use of mixed use developments.



Appendix D: 5/13/09 meeting materials

. Meeting Notes

. Presentation: “Traffic Generated by Mixed-
Use Developments — A Six-Region Study
Using Consistent Built Environmental
Measures”- Reid Ewing (Univ. of Utah)



Wilmington Area Planning Council Mixed Use/TMA Working Group

5/13/09 Mixed-Use/TMA meeting notes
Attendees:
Antoni Sekowski — NCC Land Use
Jerry Heisler - The Reybold Group
Ted Bishop — DelDOT
Reid Ewing — Univ. of Utah
Angelina Micheva — NCCCC
Herb Inden - DE Office of State Planning Coordination
Bill Osborne — TMA Delaware
Tigist Zegeye — WILMAPCO
Dan Blevins — WILMAPCO

Meeting Notes:

Agenda Item #1: Reid Ewing Presentation: Reid Ewing (Univ. of Utah) gave a
presentation titled “Traffic Generated by Mixed-Use Developments — A Six-
Region Study Using Consistent Built Environmental Measures”. The presentation
covered material that is part of an effort to refine the methodology for estimating
internal trip capture in mixed use developments. The final product will be a
spreadsheet based application to allow planners, developers and transportation
departments to calculate expected internal trip capture of mixed use
developments. This is in tandem with another effort by the NCHRP that is
looking to do the same. He discussed some of the current shortcomings of the
current ITE methodology (Chapter 7 of Trip Generation Handbook):

» Based on only three sites in Florida
Covers only three land use types
Scale of development disregarded
Land use context disregarded
Possibility of mode shifts disregarded
Length of external trips disregarded

The effort that Mr. Ewing has developed performed an analysis of recent
research (more than 150 studies). These were taken from 6 different areas
across the country (Atlanta, Boston, Houston, Portland, Sacramento, Seattle)
and has created “7D” analysis of regional travel survey data which are:
Density

Diversity

Design

Destination Accessibility

Distance to Transit

Development Scale

Demographics

The approach includes a hierarchial model methodology which takes in to
account the local household characteristics (i.e. household size, avg. vehicle
ownership), development design including proposed transportation infrastructure



Wilmington Area Planning Council Mixed Use/TMA Working Group

(such as intersection and sidewalks densities) and regional data such as total
employment within 30 minutes of the development and street connectivity.

The model was validated against 16 existing sites and the results were compared
to the results of the current ITE method. On average, the model was roughly
twice as accurate in estimating the internal trip capture compared to current ITE
methods.

Other Discussions:

Antoni Sekowski gave a brief description of county efforts to enhance the UDC to
allow for more mixed-use development. On a grant received through BRAC, the
Land Use department has hired a consultant to survey several groups in the
county. The groups gave input on what is lacking and what changes might be
made that would help incorporate some of the goals of the Comprehensive Plan.
A priority is to help incentivize small business as much as possible as they make
up the majority of established businesses in the county. The final product will be
a draft of UDC ordinances to be proposed for inclusion into an expanded section
dealing with mixed-use. Stipulations will be placed on location, square footage
and density. The draft is looking at regulations for roughly 3 types of mixed use
based on size:

e Small <5 acres. Infill up to 2 uses

e Medium 5-20 acres

e Large 20+ acres

A follow up will be given once more details are available at a future meeting. It
was asked that the mixed use steering committee and the Mixed-Use working
group meet to discuss jointly.

Mr. Ewing extended an offer to allow WILMAPCO to serve as a test site for the
newly developed model. A meeting will set up in late May to discuss the details
with the model developers in order to get WILMAPCO staff up to speed on how
to use the model.

Next steps/future meetings:

e Meet with EPA to discuss receiving the model

e Begin testing local examples of mixed use development, comparing trip
capture vs. current estimates. Present findings to committee

e Invite members of NCCLU mixed use steering committee to future meeting(s)
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Appendix E: 8/26/09 meeting materials

. Meeting Agenda

. Meeting Attendance

. Presentation: Demonstration of the Mixed
Use “MXD” model- Dan Blevins, WILMAPCO



Wilmington Area Planning Council

850 Library Avenue, Suite 100
Newark, Delaware 19711
302-737-6205; Fax 302-737-9584
From Cecil County: 888-808-7088
e-mail: wilmapco@wilmapco.org
web site: www.wilmapco.org

WILMAPCO Council:

Memorandum

Delaware Transit Corporation

Director

Joseph L. Fisona, Vice Chair Date: AuguSt 24, 2009

Mayor of Elkton

James M. Baker Re: 8/26/09 TMA/Mixed Use Meeting Agenda

Mayor of Wilmington

Christopher A. Coons _ . i R
il Traffic Mitigation Agreements for Mixed Use
Development Working Group Meeting

John F. Klingmeyer
Mayor of New Castle

Brian Lockhart Where: WILMAPCO Conference Room
Cecil County Commissioner
Samuel F. Minnitte, Jr. When: Wednesday, August 26™, 2009 9-11am

Maryland Dept. of Transportation
Director, Office of Planning

Lee Ann Walling

Delaware Office of the Governor Agenda
Policy Advisor for Environment

and Quality of Life Policy

1. Presentation and demonstration of the mixed use “MXD” model:

Carolann Wicks

Delaware Dept. of Transportation WILMAPCO staff will present the beta-version of the MXD model

. developed by Fehr & Peers. Staff will also give a demonstration on how
WILMAPCO Executive Director
Tigist Zegeye the model operates.

2. Update on effort by New Castle County to enhance mixed-use
development though the UDC

3. General discussion on next steps of TMA/Mixed-Use working
group

4. Next meeting date

‘/‘ZILMA PCO

Partners with you in transportation planning



Wilmington Area Planning Council Mixed Use/TMA Working Group

8/26/09 Mixed-Use/TMA meeting attendance
Attendees:
Jerry Heisler - The Reybold Group
Ted Bishop — DelDOT
Dan Lacombe - DelDOT
Angelina Micheva — NCCCC
Bill Osborne — TMA Delaware
Tigist Zegeye — WILMAPCO
Wayne Henderson - DTC
Dan Blevins — WILMAPCO
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Appendix F: 2/17/10 meeting materials

. Meeting Agenda

. Meeting attendance

. Presentation: “Evaluation of NCHRP 8-
51 and EPA Mixed Use Development In-
ternal Trip Capture Models” - Bill
Brockenbrough/Troy Brestel, DelDOT



Wilmington Area Planning Council

850 Library Avenue, Suite 100
Newark, Delaware 19711
302-737-6205; Fax 302-737-9584
From Cecil County: 888-808-7088
e-mail: wilmapco@wilmapco.org
web site: www.wilmapco.org

WILMAPCO Council:

Memorandum

Delaware Transit Corporation
Director

Joseph L. Fisona, Vice Chair Date: May 26, 201 0

Mayor of Elkton

James M. Baker Re: 2/17/10 TMA/Mixed Use Meeting Agenda

Mayor of Wilmington

Christopher A. Coons _ . i R
il Traffic Mitigation Agreements for Mixed Use
Development Working Group Meeting

John F. Klingmeyer
Mayor of New Castle

Brian Lockhart Where: WILMAPCO Conference Room
Cecil County Commissioner
Saenuel F. Minaléte, Jr When: Wednesday, February 17, 2010 9-11am

Maryland Dept. of Transportation
Director, Office of Planning

Lee Ann Walling

Delaware Office of the Governor Agenda
Policy Advisor for Environment

and Quality of Life Policy

1. Presentation and comparison of the MXD & ITE models for

Carolann Wicks

Detaware Dept. of Transportation assessing impacts of mixed-use development:

WILMAPCO Execuive Direct DelDOT staff will present their findings of comparing the MXD model

Tigist Zogeye developed by Fehr & Peers vs. the model developed through ITE study
08-51.

2. General discussion on next steps of TMA/Mixed-Use working
group

3. Next meeting date (March/April?)

‘/‘ZILMA PCO

Partners with you in transportation planning



Wilmington Area Planning Council Mixed Use/TMA Working Group

2/17/10 Mixed-Use/TMA meeting attendance
Attendees:
Ted Bishop — DelDOT
Angelina Micheva — NCCCC
Bill Osborne — TMA Delaware
Tigist Zegeye — WILMAPCO
Wayne Henderson - DTC
Dan Blevins — WILMAPCO





