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THE IMPACT OF FUTURE LAND USE SCENARIOS 
ON SUBURBAN MOBILITY 

EXECUTIVE SUMMARY 

MSM Regional Council and its team of technical consultants have completed an 18-month 
study on the interaction between suburban land use trends and regional traffic conditions. The 
results of the study verify what had previously been only a theoretical viewpoint: that concentrating 
new suburban development into higher density, mixed-use centers will slow the growth of regional 
vehicular use. 

The study tested the traffic impact of locating the region's new employees in Trenton and 
New Brunswick, as well as in tightly clustered suburban employment centers. Under scenarios 
proposed in the study, new residents would work and shop closer to their homes. Their living 
environment would be conducive to walking and reduced auto use. Those who still commute longer 
distances would have transit and ridesharing opportunities available to them, and a significant 
number would take advantage of these choices because of incentives provided by regional demand 
management policies. The study demonstrated that this approach to land use would create a 
significant reduction in the growth in traffic. 

Background: 

MSM began this study in the summer of 1989 by reviewing the published data on the 
relationship between suburban development and transportation, as well as by evaluating various 
analytic tools for the study. A consultant team joined MSM in February 1990, and a steering 
committee and peer review panel comprised of transportation and land use professionals (listed in 
Acknowledgments) provided oversight for the project. 

Constructs of Higher Density, Mixed-Use Centers: 

The study team developed and tested three models -- or "constructs" -- of higher density, 
mixed-use centers designed to fit within the suburban setting of the MSM region. These constructs 
incorporated residential and employment growth expected in the region by 2010 -- a 30 percent 
increase in population (187,905 new residents) and a dramatic 54 percent increase in employment 
(182,581 new jobs) -- but reshaped that growth into different land use configurations. The new 
growth was located in the cities and in a small number of newly created suburban centers instead of 
in low density developments spread throughout the region. 

Three construct types were used: a Transit Construct, a dense development that could house 
a minimum of 12,000 people and employ over 13,000, while maximizing transit, ridesharing and 
walking access; a Short Drive Construct, a somewhat less dense area of at least 6,700 residents and 
9,500 employees, with ridesharing and walking as the main travel alternatives to the single occupant 
vehicle (SOY); and a Walking Construct, a dense, pedestrian-oriented residential village of about 
4,500 persons with only minimal service and rdail employment opportunities. 



Developing a Transportation Modeling Procedure: 

A transportation modeling package called TransCAD was used for its capacity to incorporate 
important land use elements in a Geographical Information System (GIS). This allowed the project 
team to utilize transportation models similar to those used in prior regional studies (e.g., Route 1 
Corridor Study, NJDOT, 1986) in combination with land use/demographic data bases and models 
that will have long-range applications for MSM, the counties, and the municipalities. 

A key part of the modeling process was to determine quantitatively how much less auto travel 
could be expected from the constructs. Using case study data, the study team determined that 
Transit Constructs would create 28 percent fewer vehicle trips than the same amount of development 
dispersed in less dense, single-use configurations. For Short Drive and Walking Constructs, the 
corresponding numbers were 24 percent and 18 percent fewer vehicle trips, respectively. 

Scenarios and Results 

Two scenarios were developed. Scenario 1 assumed that all new regional development be
tween the year 1988 and 2010 would be distributed in two ways. First, much of it would be absorbed 
into suburban constructs located throughout the region. Second, a major resurgence of growth would 
occur in Trenton and New Brunswick. In Scenario 2, no major resurgence of the region's cities was 
assumed. Instead, all growth would be absorbed into the suburban constructs, making them larger 
than those in Scenario 1. 

The results for two key criteria are described and displayed in the discussion below. 

Vehicle Trips 

The figure on the right examines the growth 
rate of vehicle trips occurring in the suburban 
portion of the MSM region between 1988 and 2010. 
Under "non-construct," trend conditions, new daily 
vehicle trips in the suburban area would be expected 
to grow by nearly 1.8 million. In Scenario 1, the 
combination of constructs and strong urban growth 
reduces that suburban growth to under 700,000 daily 
trips. In Scenario 2, where there is no significant 
new urban growth, new suburban vehicle tripmaking 
still declines to about 1.2 million daily trips. 

When adding the large number of existing 
trips to these varying levels of new trip growth, the 
results for 2010 are as follows: 

0 There would be 18 percent 
fewer total daily suburban 
vehicle trips in Scenario 1, 
compared to the trend; 

o and 10 percent fewer total 
daily suburban vehicle trips in 
Scenario 2, compared to 
trend. 
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Vehicle Miles Traveled 

As seen at right, the growth of new vehicle 
miles traveled (VM1) on the suburban regional 
highway network declines in the alternative 
scenarios. Under trend conditions, VMT grows by 
about 300,000 miles during the morning peak hour 
trip to work. Under Scenario 1, the growth of AM 
peak hour VMT is under 170,000 miles. In Scenario 
2, the growth is slightly more than 200,000 miles. 

When the existing VMT are added to these 
varying levels of new VMT growth, the results are as 
follows: 

Conclusions 

o In the year 2010, there would 
be 12 percent less total VMT 
in the morning peak under 
Scenario 1, compared to the 
trend; 

o and 9 percent less total VMT 
in Scenario 2, compared to 
the trend. 
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Four basic conclusions can be drawn from the analyses performed in this study: 

1. Mixed-use centers can produce significant regional transportation benefits. 

2. Mixed-use centers are a viable concept for suburban settings. 

3. Mixed-use centers, through design and function, can have tangible transportation 
benefits at the site. 

4. Promoting strong urban growth along with suburban mixed-use centers gives the 
best regional transportation results. 
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Scenario 2 
Suburban Con-
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Note: These dramatic results are based on the assumption that all new development locates in cities or 
in higher density, mixed-use constructs. Only to the extent that we can change our current land use 
patterns, will we approach these results. Success within the next twenty years is unlikely because of the 
number of new developments in the region that already have planning permits for traditional, low density, 
single-use patterns. Success in the future will be achieved by carefully planning uncommitted lands and 
by redeveloping existing sites over a much longer period of time. 



Next Steps: 

In this study, the project team has worked to see whether higher density, mixed-use suburban 
development can achieve traffic impact reduction on a regional level. The conclusion is that indeed it 
can. During the next phase of our Land Use/fransportation Study, once again funded by the Urban 
Mass Transportation Administration, MSM will present this evidence to local officials, employers, 
developers, and residents and relate it to their efforts to achieve the goals and objectives of the New 
Jersey State Development and Redevelopment Plan and the federal Clean Air Act. Phase Two is 
expected to be completed by December, 1992. 

Financial and time constraints on the first phase of the study forced the project team to ignore 
several key technical issues. Our regionwide trip generating formulas concentrated on suburban practices 
and do not provide a good reflection of urban tripmaking conditions. During the next phase of study, in 
order to understand better the full regional and subregional consequences of constructs and strong urban 
growth, new formulas will be developed and urban area vehicle trip reduction factors devised. In 
addition, a more detailed network and zone structure for the urban areas will be built to better distribute 
tripmaking within and around the periphery of the cities. 
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CHAPTER I: 
INTRODUCTION 

A. Impetus for the Study 

The continued growth of the nation's suburban areas as residential and employment centers 
places a strain on the transportation infrastructure and services available in these areas. As the 1989 
report by the Institute of Transportation Engineers entitled A Toolbox for Alleviating Traffic 
Congestion pointed out, the growing trend of suburban congestion is due to 1) more people traveling in 
metropolitan areas (with most of that growth occurring in suburban settings); 2) more people traveling 
by car (and, overwhelmingly, in single occupant vehicles); 3) more people traveling to dispersed 
locations; and 4) more people traveling where necessary highway capacity has not been provided. 

The strain that this creates is manifested by added energy use and regional air pollution, added 
congestion and delay; and the increasing conflict between preserving suburban/rural lifestyles and the 
need for more highway capacity and traffic controls. 

Suburban growth represents a 40-year trend, and there is no expectation of any significant 
reversal leading to reconcentrated urban areas. In that light, the focus among planners has turned to 
determining how to redistribute and redesign suburban development to conserve open lands, 
preserve the unique local character of villages and towns, and reduce growth in traffic congestion, 
while continuing to serve the diverse needs of residents and employees. 

In its April, 1989 report to the Urban Land Institute entitled Suburban Mobility and Growth 
Management: Initiatives in Central New Jersey, Middlesex Somerset Mercer (MSM) Regional Council 
concluded that "concentrating growth in higher density, mixed-use centers" would be "expected to 
reduce the growth in vehicular traffic" in this suburban New Jersey setting. The report pointed out that 
concentrating growth would create other related advantages: 

o The reduction of highway congestion by internalizing trips within 
mixed-use areas; 

o making transit or paratransit more feasible; and 

o reducing the length of necessary trips. 

The report acknowledged that "the real impact of these centers on traffic reduction has yet 
to be tested." The MSM Land Use/Transportation Project provides the evidence to document the 
transportation advantages of centers. 

1 



B. The Study Area 

The MSM region served as the study area for the Land Use/fransportation Project. It is a 
523-square-mile area, consisting of 32 municipalities covering all of Mercer County and the 
southern portions of Middlesex and Somerset Counties in central New Jersey (see Figure 1 on page 
3). Virtually halfway between New York City and Philadelphia, the MSM region is largely 
suburban, although its northeast and southwest borders are anchored by the cities of New 
Brunswick (about 40,000 people) and Trenton (about 90,000 people), respectively. The Borough 
of Princeton ( about 12,000 people) is at the center of the MSM region. 

The MSM region is bisected -- northeast to southwest -- by Route 1, a four-lane regional 
commuter highway characterized by some strip development, stop lights, shopping centers and office 
parks. New Jersey's Department of Transportation has a long-term plan to improve Route 1 to six lanes 
and to replace most of the lights with grade-separated intersections. The Northeast Corridor Rail Line, 
used both by New Jersey Transit commuter trains and AMTRAK intercity lines, parallels Route 1. 

In 1988 -- the year used in this report as the base year because of data availability -- it was 
estimated that the region included more than 617,000 residents and nearly 338,000 jobs (source: 
New Jersey Department of Labor). Growth by the year 2010, as projected in the 1989 New Jersey 
Preliminary State Development and Redevelopment Plan, is dramatic -- 187,905 new residents (a 
30% increase), and 182,581 new jobs (a 54% increase). 

C. Goals and Obiectives of the Study 

The goal of the MSM Land Use/fransportation Study was to rigorously test the concept of 
higher density, mixed-use centers in the suburban setting, in order to assess the type and level of 
transportation benefits that might occur. 

The specific questions that this study addressed are as follows: 

o Can higher density, mixed-use centers produce noticeable, beneficial effects on the 
regional highway network, when compared to the effects of typical single purpose 
suburban development as characterized by current trends? 

o What intensities of development and mixes of land use patterns can realistically be 
developed that reduce vehicular trips made to, from and within the centers? 

o Can higher density, mixed-use centers be located realistically in the MSM region, 
given expected growth in employment and population levels? 

D. Methodology 

1. Study Participants 

The study was conducted in a collaborative effort by MSM Regional Counci!, its consultant 
team, and staff members of the Bureau of Local Transportation Planning of the New Jersey 
Department of Transportation (see Acknowledgments). 

A steering committee was created early in the study and was convened four times during the 
course of the study (November 27, 1990; June 13, 1990; January 23, 1991; and April 10, 1991). 
The committee had the opportunity to review and comment on interim products, as well as to ask 
questions of and make comments to the project team at the committee's meetings. 

2 
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In addition, a peer review process was built into the study at two important junctures of the 
project. First, on May 14-15, 1990, a meeting was held between the project team and a peer review 
panel. At this meeting, the overall methodological direction of the study was discussed, 
highlighting the following key issues (discussed in detail later in this report): 

o The TransCAD software used for modeling transportation impacts; 

o The "constructs" and "scenario" approach for testing land use patterns; 

o Site planning to reduce vehicular use; and 

o Travel demand management policies and effectiveness. 

At the second juncture -- during November and December of 1990 -- a key interim 
document describing the capabilities of constructs to reduce single occupant auto tripmaking was 
circulated for comment among peer reviewers (Appendix A). 

The comments of the peer review panel, as well as steering committee members, were a 
valuable resource to the project team during the course of the study. 

2. Study Process 

The study consisted of five major tasks, which are briefly described below and described in 
more detail later in this report. 

a. Suburban Mixed-Use Centers and Transportation: Current Research. (Appendix G) 

To test the hypothesis that concentrating growth in mixed-use centers would yield 
regional transportation benefits, the project team began by exploring published research for 
evidence of interaction between land use and transportation in general, and more specifically, the 
travel behavior associated with different facets of existing suburban mixed-use centers. 
Documented parameters for mixed-use centers, such as proper density, scale, design and mix of 
activities, were gathered as an empirical foundation for the analysis. 

In addition, effective demand management techniques were examined to determine the 
extent to which the benefits of changing land use might be enhanced by implementing 
transportation management programs (a reciprocal enhancement was expected). 

Although the literature search did not uncover any hard and fast rules, a number of case 
studies emerged which served as the basis for crafting the prototype mixed-use centers. 

b. Building Basic Constructs of Mixed-Use Centers. (Chapter 11) 

The theoretical concept of a higher density, mixed-use center was formalized into a set of 
land use models, or "constructs." These constructs were meant to be ambitious, yet realistic 
representations of suburban centers which include good planning and design features, especially 
a pedestrian environment, while meeting the region's needs for residential and employment 
growth. 

Three types of constructs were formulated: 
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The Transit Construct: A high density, mixed-use center with a high 
concentration of employment. It is designed to maximize the use of transit services 
and provide significant pedestrian amenities. 

The Short-Drive Construct: A high density, mixed-use center, somewhat lower in 
density than the transit construct, but also with a high concentration of employment. 
Although there are minimal transit services, there are significant pedestrian 
amenities in this construct as well. 

The Walking Construct: A tightly clustered, mixed-use village or town, with a 
high level of residential development and only minimal employment opportunities. 

c. Modeling the New Land Use(fransportation Relationships (Chapter III) 

A regional transportation model was developed for the purpose of testing the effects 
of the constructs on travel in the MSM region. The typical modeling system has four steps: 
1.) trip generation: uses formulas to generate total trips; 2) distribution: distributes trips 
throughout the region; 3) mode split: defines the proportion of trips using different forms 
of transportation; and 4) assignment: it assigns vehicle trips to appropriate routes for 
traveling from place to place. 

The modeling system used in this study is the TransCAD software package which 
combines a geographic information system (GIS) with a traditional four-step transportation 
planning model. This GIS capability has a number of benefits. It provides numerous 
procedures for processing land use data, constructing and subdividing traffic zones, 
calculating the precise location and adjustment of transportation network links, and 
summarizing traffic characteristics by geographic area. It is also capable of storing present 
and future land use and demographic data at the parcel, census block and municipality level, 
a feature which is attractive to the long-term planning efforts of MSM. 

The modeling system was further adjusted by consideration of some key tripmaking 
characteristics of the constructs, as distinct from the other subareas of the region. For the 
region as a whole, auto trip generation rates were developed using formulas developed by 
previous NJDOT studies in and around the MSM region. But these rates were adjusted for 
the different construct types -- based on case studies and the team's planning judgment to 
develop "trip reduction factors" -- to reflect the enhancing effect of density, demand 
management, mixed uses and transit services on reducing regional auto use to and from 
these constructs. 

d. Forecasting Development Scenarios (Chapter IV) 

A 1988 baseline of employment and population conditions in the MSM region was 
established. A forecast year of 2010 was selected for evaluation and a "2010 Trend 
Scenario" was developed, projecting conditions similar to those in the base year to the year 
2010. These forecasts represent the trend of what is likely to occur in land use and 
transportation conditions without any change in policy direction. 

In addition, two alternative land use scenarios were developed for the year 2010 to 
compare with the trend: 

Scenario 1: a combination of suburban development in constructs and increased 
employment and population growth in the region's major cities; 
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Scenario 2: the replacement of all trend suburban development with development in 
suburban constructs, and only trend growth in the cities. 

The two scenarios differ by the amount of growth which is allocated to urban vs. suburban areas. 

e. Analyzing the Transportation Impacts or Construct Scenarios (Chapter V) 

The impact of construct vs. trend development was analyzed, focusing on four key 
indices of transportation conditions at the regional and subregional level: 

o The number of vehicle trips; 

o The level of vehicle miles traveled (VM1); 

o The level of delay experienced; and 

o The average speed. 

These measures were then assessed in aggregate terms -- what happens in the 
suburban portion of the region overall -- and in disaggregate terms, for their effects on 
suburban municipalities. 
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CHAPTER II: 
BUILDING BASIC CONSTRUCTS OF MIXED-USE CENTERS 

A. Suburban Development Trends and Alternatives 

1. The Constructs as Alternatives to Present Development Trends 

The constructs were devised as a means for exploring and illustrating alternative development 
patterns for central New Jersey. The dominant features of recent growth are large, single-use private 
developments: office parks, shopping centers and subdivisions. These developments are planned only 
within their property boundaries, and are related to each other only by existing road connections, and 
are almost entirely limited to automobile access. 

The basic premise of the study is that integrated, multi-use and better planned development can 
significantly reduce auto travel needs. Underlying this premise are basic convictions that more 
integrated land use planning and design is both desirable in terms of aesthetic, social and environmental 
goals, and marketable to developers and consumers. 

2. The Problems With Existing Development Patterns 

The rapid growth of the 1980's tended to create large-size single purpo~ developments on 
assembled tracts of previously rural land. These suburban developments -- office parks over 6 million 
square feet, shopping centers approaching 1 million square feet, residential complexes over 3,000 units 
-- are much larger in scale than the existing fabric of small towns in the area. They lack an effective 
integration of uses and have no community framework to support them. 

This land use pattern forces total dependence ori automobile travel. By maximizing the need for 
cars and parking spaces at each destination, this pattern causes each facility to be surrounded and 
isolated by roads and parking lots, thereby reducing accessibility by walking, transit or bicycle. These 
single function private developments, although the size of small towns, lack a town's public institutions 
such as schools and government facilities. The resulting absence of public spaces and foot traffic not 
only aggravates transportation problems, but prevents the evolution of community life. 

3. The Princeton Forrestal Center Area: An Attempt to Achieve Mixed-Use Center Objectives 

The Princeton Forrestal Center is a major multi-use center owned by Princeton University that, 
in 1975, set the standard for development along the Route 1 Corridor. The center was selected by the 
project team to illustrate some key design issues for this study. The center is known for its ecologically 
sensitive site planning, as well as its excellent examples of architectural design. It contains all three of 
the major land use functions -- office, retail and residential -- and has the potential for creating a more 
integrated community environment, such as that presented in the constructs. 
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Forrestal Village, a retail and office development within Forrestal Center, offers a concrete 
illustration of how the comparative advantages of mixed-use constructs can be evaluated against the 
best efforts of single function development. In addition, Forrestal Village represents a movement 
toward a mixed-use and town center type environment, and, although it does not fully incorporate the 
concepts of integrated land use proposed in the constructs, it can provide some useful lessons. 

The plan of the Forrestal Center area contains three basic elements ( as s~own in Figure 2): 

o The Forrestal Center office park, with 4.9 million square feet of space already 
completed, and an eventual 8.6 million square feet at build-out; 

o Princeton Landing and several other residential clusters (the latter not part of the 
development, but physically proximate) totaling about 1,200 dwelling units; 

o Forrestal Village, a regional shopping center with upper-floor offices and a hotel, 
totaling about 1.5 million square feet, of which 822,000 square feet has been built, 
with the remainder designated as office space. 

The office buildings are driving oriented. The housing complexes are exclusively 
residential, with only minimal community recreation facilities, and are only accessible at a minimal 
number of points. Even though the distances among the various facilities are not great (many under 
a mile), there are no local connections other than a very few regional roads. 

Forrestal Village embraces some of the ideas of mixed-use developments and traditional 
pedestrian- oriented town centers. It contains a "Main Street," a "Village Square" and a "Market 
Plaza." Its environment fairly convincingly recreates the environment of traditional town centers. 
In appearance the town center and main street in one of the constructs might be very similar. 

An aerial view of Forrestal Village (Figure 3), however, reveals a very different place. It is 
isolated in a sea of parking lots and, although it is located on a huge overpass of Route 1, it is 
virtually inaccessible from anywhere else. The "Main Street" and "Village Boulevard" terminate in 
parking lots within a block of the center. Although an attempt was made to provide walkways and 
bikepaths, it is inconvenient to walk or bike to the office park or the residential neighborhood. 
There is no school or city hall nearby. Forrestal Village is revealed from this view as simply a 
regional shopping center with the market~ur theme of a "village" without the urban design and land 
use connections to make it real. 

4. Why Propose Alternative Development Patterns? 

The causes of the development trend favoring large single function compounds are easy to 
trace. Land use regulations, created a century ago to protect residential property from noxious 
industry, generally favor single purpose zoning. In addition, developers and the financing 
institutions they depend upon tend to develop their business expertise in one functional area (i.e., 
housing, office parks or shopping centers) and for the most part do not welcome the complexities of 
mixed-use town development. 

New regulatory measures have been enacted in towns in the region to reduce the impact of 
these large developments on their environment and infrastructure. But there has been little effort to 
change the underlying zoning to encourage new developments to enhance the existing community 
or to become a complete community in their own right. 
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As shown through the analyses and reports produced for the emerging New Jersey State 
Development and Redevelopment Plan, and the 1987 MSM REGIONAL FORUM, such large, 
single function development patterns consume enormous amounts of land, tax the transportation 
infrastructure through their auto dependence, force up the cost of housing, and degrade the 
environment and community character of the region. Both planning documents call for a regional 
approach to growth management and the creation of regional mixed-use centers as an alternative 
development pattern. 

The professional planning community is now promoting many of these changes under the 
banner of "neo-traditional" planning techniques. However, the federal Clean Air Act, with its 
powerful mandate to reduce vehicle miles traveled (VMT), as well as auto emissions, will force 
New Jersey regulators -- under threat of losing major federal funding -- to use land use plans to 
help achieve these targets. Demand management techniques, largely an effort to mitigate the 
damage that auto-dependent land use patterns have created, will not be successful enough on their 
own. The underlying land use patterns must change as well. 

B. Defining Alternative Development Patterns: The Construct Approach 

1. Three Basic Construct Types 

In this study, the construct approach was adopted to show that, as an alternative to current land 
use trends, reasonable models of higher density, mixed-use centers could fit within the geographical and 
socioeconomic settings of the suburban MSM region. The constructs take into account that there is a 
continuing demand for residential and employment opportunities within the region, albeit at a 
slower pace than in the 1980's. They also take into account some basic transportation assumptions 
of the region, namely: 

o The automobile will remain the dominant mode of travel for employees and 
residents. 

o Because of the proximity of the NJ Transit/AMTRAK rail line and the 
relative proximity of New York City and Philadelphia, employees and 
residents have some receptivity to transit services. 

o There is a basic familiarity with ridesharing, particularly for commuting 
purposes. 

o Polls have demonstrated that people like the pedestrian amenities and 
opportunities that "small town" aesthetics offer. 

These attributes were accepted by both the steering committee and the peer review panel. 

Three basic construct types were identified to represent three transportation environments: the " 
Transit Construct, the Short Drive Construct, and the Walking Construct. These are further 
defined below. 

a. The Transit Construct 

This construct represents the largest, densest and most complex of the three 
construct types. It is anchored between a transit hub (e.g., a rail station or convenient bus 
route) and a major highway. (See Figure 4.) Commercial and residential land uses are 
mixed to provide a jobs/dwelling unit ratio of at least 2.18. 
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The Transit Construct shows a high density concentration of employment and 
transportation services near a rail station, and a second high density of employment and 
retail activity at the highway connection point. The Main Street of the Transit Construct 
and its access roads connect the two transportation nodes and create a pedestrian and transit 
focused spine. Transit facilities may include shuttles along Main Street and regional and 
local collector bus service providing service from the residential areas to the employment 
facilities and the Transit Hub. 

The focal point of the Transit Construct is the Town Square, which is near the 
construct's geographic center and houses its primary local institutions and civic facilities. 

As found in the other two constructs, the Transit Construct, as do the other two 
constructs, has strong public and private sector demand management policies in place. It 
has restricted, preferential parking and a transportation coordinator on site. 

b. The Short Drive Construct 

The Short Drive Construct has a structure similar to the Transit Construct, but is 
somewhat less dense and lacks direct access to a transit hub as a second transportation 
anchor (see Figure 5). Main Street still acts as an important spine, but now it is shorter and 
only connects the Regional Shopping and Market Square area of the Town Center. 

Since the Short Drive Construct is not well served by convenient public transit, the 
denser residential areas are clustered near enough to the center to permit access on foot. 
The less dense parts are spread somewhat further and require a short drive to shopping and 
employment opportunities either by private auto or shuttle buses. The jobs/housing ratio 
here is 3.39. 

In comparison to an ordinary office park, a reduction in trips in the Short Drive 
Construct is produced by having more housing and retail services near the employment site 
and by the use of strong demand management policies. There is restricted and preferential 
parking, and a transportation coordinator on site. 

c. The Walking Construct 

The Walking Construct is basically a higher density residential village, with minimal 
employment opportunities, located off the main highway network. It is sufficiently compact 
to permit access on foot to the center from most of the residential areas (see Figure 6). The 
cluster pattern of the neighborhoods facilitates vanpools and ridesharing to regional 
employment centers. 

The Town Square is the focus of this more limited mixed-use area and is almost 
completely locally oriented. If the Primary Connecting Road is not overwhelmed by high 
speed traffic and can bring some additional clientele from surrounding communities, the 
Town Square may develop into a kind of Main Street. Many of the existing village centers 
could evolve into this pattern. While there is some commercial employment within the 
walking construct, its jobs/housing ratio is only 0.14. 
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2. Urban Design Components of the Three Constructs 

The Transit Construct, the Short Drive Construct and the Walking Construct show basic 
differences of size, scale, organization, focus and pattern. On the other hand, all three represent a 
major departure from prevailing patterns of development and are made up of similar components of 
successful urban design for viable towns with a full complement of community functions. These 
components are in most ways traditional prototypes drawn from successful cities and towns of the 
past, updated to accommodate today's functional requirements. 

The visual imagery of these components can vary. The key to success is that the basic 
density and functional layout requirements needed for a sound transportation and land use plan are 
accompanied by massing, zoning, and street environment concepts that support a pedestrian 
environment and the community life of the town. Thus, we illustrate general scale, proximity and 
massing relationships on the plan and cross section diagrams (Figures 7-10), but avoid advocating 
particular architectural vocabularies. 

The following are some of the key design components. Refer to the plan and cross section 
diagrams for their illustration. 

0 

0 

0 

Streets: To function properly, streets must be committed to full-time civic use. By 
contrast, malls, drives, cul-de-sacs, and other contemporary devices tend to serve 
single, semi-private purposes and restrict the public life of a town. The best streets 
allow for some mix of livable and interesting uses, such as cars, pedestrians, service 
vehicles, bicycles, baby carriages, etc. 

The use of the street and adjacent relationships of private properties should 
be regulated by public code. Grids of streets serve multiple functions and civic 
purposes by creating an open-ended, continuously connected system with enough 
redundancy to be adaptable and flexible. / 

The actual shape of the open grid can vary with topography, density, and 
design intent, but its basic integrity should be consistently maintained. Older, 
traditional towns have many examples of successful streets. 

Main Streets: The traditional center of American cities and towns is "Main Street," 
characterized by a mix of uses and transportation modes and a high level of 
pedestrian activity and interaction. Dense, mid-rise buildings (3-5 story) with retail 
uses on the ground floor, and small offices, workshops and apartments on the upper 
floors usually create the right mix. 

The scale and density of the "Main Street" at Forrestal Village would be 
quite appropriate for the constructs. However, unlike the one at Forrestal Village, 
Main Street needs to be connected to and become the focal point of the street grid in 
order to attract pedestrians from surrounding neighborhoods. Vehicles should be 
allowed on Main Streets, but their volume and speed controlled to maintain a 
pedestrian orientation. 

Main Street should connect to the principal squares of the town and should 
be within walking distance from most residential blocks. In the Transit Construct, 
shuttle transit should run along the length of Main Street. 

Squares: Squares are special spaces in the street network where functional, civic, 
recreational, and ceremonial activities of the city or town can be focused. In the 
larger constructs, the functions can be split -- i.e., one square devoted primarily to 
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institutions, another to markets, a third to transportation -- but these definitely need 
to be in close relationship to each other. Pedestrian emphasis and connection among 
the squares is essential. 

o Major Connector and Service Roads: The size and density of settlements 
considered for the constructs creates a great deal of auto traffic bound for highly 
concentrated employment, retail, and transit centers. For this reason, roads should 
be designated in the grid to handle primary traffic and give access to the main 
parking garage concentrations. In the two larger constructs, these connector roads 
should be separate from Main Street and not have major pedestrian or retail 
concentrations at street level. 

Generally, at the scale of these settlements, traffic signal timing and other 
management techniques, rather than grade separation, should be used to insure 
adequate flow along these roads. The plan diagrams and Town Center cross section 
illustrate the relationship of these roads to the other elements of the grid, land uses, 
and parking areas. 

o Parking Design: The large amount of area required for parking in these towns 
where employment and retail are concentrated (roughly a 1:1 ratio of space devoted 
to parking and all other uses), necessitates a very careful design approach to parking. 

It is assumed for the constructs that in order to create the density and 
continuity required for mixed-use centers, most of the parking for employment and 
Main Street related activity will be in multi-level structures. This will be an 
economic burden for the developers, but recent developments -- such as Forrestal 
Village, Carnegie Center in West Windsor and the proposed Metroplex office park 
in South Brunswick -- have set the precedent by including multi-level parking 
garages. 

The key design principle is to make these parking structures easily accessible 
from the main connector and service roads, but to prevent them from dominating the 
streetscape of Main Street, the Squares, or the residential streets. Ideally, garages 
should be located at the center of commercial blocks, faced with stores at the ground 
level and other uses above. 

Parking for the residential areas should generally be absorbed in driveways, 
garages, or carports on a small scale directly adjacent to the units, as shown in the 
site diagrams and Town Center cross section. But controlled street parking should 
not be prohibited. 

o Residential Neighborhoods and Streets: Neighborhoods need a greater level of 
privacy and protection from heavy traffic than other, more public uses. Residential 
streets can be designed to enhance, but not dominate the neighborhood, and still 
remain connected to the public street grid that ties the town or city together. 

Traffic management should insure that these streets carry primarily local 
traffic at low speeds. Front doors and parking and front doors should generally 
occur at or near the street to keep an active community character. Density, proposed 
in the 10 to 15 dwelling units per acre range ( on average), should be highest near 
Main Street and diminish toward the edges. These densities are equivalent to 
traditional single-family neighborhoods, and recent townhouse and apartment 
complexes in the region. 
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o Institutions: Government buildings, schools, colleges, day care centers, and public 
recreation facilities need to be provided in prominent public locations, easily 
accessible on foot and by all other modes of transport. Schools and recreation 
facilities need to be directly connected to the city's open space system. 

o Open Space Networks: Streets, provided with sidewalks that are scaled to the 
amount of pedestrian activity, are the most used part of the public open space 
network, and should be landscaped with trees and enhanced with other planting on 
the adjacent private properties. 

Walkways other than sidewalks are needed primarily in the densest 
commercial areas, where arcades and through block passages are a welcome and 
valuable enrichment, and in the undeveloped periphery, where public walkways 
should give access to natural attractions. 

3. Key Characteristics of the Constructs 

Specific characteristics of the three constructs were developed by the project team and were 
reviewed and revised by the initial peer group and the steering committee. The density and size of 
the Transit Construct were designed to maximize the use of transit and paratransit services while 
maintaining the suburban fabric of the development. However, for the Short Drive and Walking 
Constructs, the characteristics were based on standards put forth for "regional centers" and "towns 
and neighborhoods" as defined by MSM's REGIONAL FORUM in 1985-87 and followed by the 
Preliminary State Development and Redevelopment Plan. 

The FORUM convened regional public and private sector leaders, as well as interested 
citizens, to address ways to better manage growth in the region. This consensus-building effort 
developed a set of recommendations for efficiently concentrating growth into mixed-use centers. 
(See An Action Agenda for Managing Growth, Final Report of the MSM Regional Forum, 1987.) 

Table 1 shows the key characteristics used in the Land Use{fransportation Study for all 
three constructs. These are presented as minimum thresholds rather than absolute dimensions 
of the constructs. (The estimates in Table 1 were used for Scenario 1. Scenario 2's estimates 
were larger in order to accommodate more suburban growth.) A summary of major points 
follows: 

a. Population 

The number of residents ranges from 12,000 in the Transit Construct to 6,700 in the 
Short Drive Construct, to 4,500 in the Walking Construct. Residential density ranges from 15 
dwelling units per net residential acre (average) for the Transit Construct, to 10 dwelling units 
per net residential acre (average) for both the Short Drive Construct and the Walking Construct. 

b. Employment 

Employment opportunities are significant in the Transit Construct (13,100 jobs) and the 
Short Drive Construct (9,500 jobs), but negligible for the Walking Construct (230 jobs). The 
commercial land use floor area ratio is 2.0 in the Transit Construct, 1.1 in the Short Drive 
Construct and 0.4 in the Walking Construct. 

Both the Transit Construct and the Short Drive Construct have regional retail anchors, 
while the retail component of the Walking Construct is assumed to be a neighborhood center. 
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Table 1 
MSM LAND USE CONSTRUCT COMPARISON 

Transit Short Drive Walking 
Characteristic Construct Construct Construct 

"TC" ·so· ·w· 
COMMERCIAL COMPONENTS: 

I 
Comm. Floor Area(SF) 4,000,000 3,000,000 10,000 

Comm. Employment 12,000 9,000 30 
Commercial FAR 2.0 1. 1 0.4 
Comm.Net Acres 45.9 62.6 0.6 

I 
I RETAIL COMPONENTS: 

, , 

11 
,1 

! 
Retail Floor Area(SF) 550,000 250,000 50,000 ' ! 

Retail Employment 1,100 500 200 
Retail FAR 1.00 0.40 0.23 

Retail Net Acres 12.6 14.3 5.0 

I I 
l1 NON-RESIDENTIAL TOTALS: 

a•-• 

I, 

Ii 

Total Employment 13,100 9,500 230 

•I Total Net Non-Res. Acres 58.5 77.0 5.6 

I 
h 
Ii 
!: -I; RtS:DENTIAL COMPONENTS: I 

11 Ii 
,I Population 12,000 6,700 4,500 ,I I 
II People per D. U. 2.0 2.4 2.8 I 
1· Dwelling Units 1,600 ii 6,000 2,800 I 

i' I 

11 
O_ U. per Net Res. Acre 15 10 10 I 

Net Residential Acres 400.0 280.0 160.0 
I 

TOTAL CONSTRUCT FACTORS: 

Jobs per D.U. 2.18 3.39 0.14 
Workers per D. U. 1.0 1.5 1.5 

RESERVE AREAS: 
Open Space 15o/c 15o/c 15% 

Roads/Utilities 25o/c 28% 28% 
Public Buildings, etc. · 10o/c 10o/c 10% 

GROSS DIMENSIONS: 
Area in Acres 917 759 352 

11 

Area in Sq. Mi. 1.43 1.19 0.55 
Radius if Circular (FT.) 3,566 3,245 2,210 

J, - -
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c. 

c. Jobs to Dwelling Units Ratio 

This ratio reflects the mixed-use elements of the Transit Construct (2.18) and the Short 
Drive Construct (3.39), while indicating that the Walking Construct (0.14) is simply a residential 
center. 

d. Gross Dimensions 

In order to accentuate the potential for walking trips among land uses, an attempt 
was made to concentrate each construct into a relatively compact area. As a result, the 
Transit Construct represents an area of over 900 acres, the Short Drive Construct represents 
an area of over 750 acres, and the Walking Construct represents an area of over 350 acres. 
This includes not only the residential, commercial and retail land uses, but open space, 
roads, utilities and public buildings as well. 

The Role of Constructs in Reducing Vehicle Traffic: Local Level Analysis 

Each of the three constructs was designed to reflect a "package" of land use mix, density, 
transportation, and demand management attributes which in combination reduce automobile usage. 
In this step of the study, the effects of each construct on reducing auto travel were 
quantified by the type of development in each construct for peak hours, off-peak hours and daily 
trips. The analysis was designed both to identify the specific traffic reduction benefits of 
constructs at the local level, and to show the overall effects on the regional network. The regional 
analysis discussed in Chapters III & IV was conducted only for the more general measure of daily 
travel. 

1. Assumptions 

The analysis was based on a number of assumptions about the trip types considered and their 
trip rates, and the effects of the different constructs on tripmaking, as follows: 

o As the target of the study was the reduction of automobile trips, the trip generation 
dealt with vehicle trips. The effect of changes in modal shifts to transit, carpools or 
walking was thus expressed as an estimated change in vehicle trips. 

o The product of the trip generation was vehicle trips with an origin or destination 
external to the construct, as intra-construct trips do not impact the area roadways to 
any significant extent. Traffic zones in the model were not smaller than a construct. 

o Tripmaking generated by each construct was accounted for in three categories: 

- commercial (represented mainly by office rates), 
- retail; and 
- residential uses. 

o The time periods considered were: 

- AM Peak Hour 
- PM Peak Hour 
- Off-Peak periods 
- Average Weekday (AD'I) 
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Travel behavior description and analyses for the constructs required inclusion of all such 
periods. For determination of off-peak period trip rates, twice the sum of the AM and PM peak 
hour rates (to determine the peak period) was subtracted from the ADT rate. 

2. Methodology 

Construct-level analysis was based on the premise that the constructs chosen reduce 
( external) vehicle trips. These vehicle trip reduction factors were developed for each construct, 
trip type and time period compared to basic trip rates. Comparison among the constructs is possible 
by looking at the differences in construct-to-trend ratios. (See Appendix A.) 

3. Construct Land Use and Transportation Relationships 

A review of the literature in land use/transportation relationships, transportation demand 
management, and of case studies of suburban activity centers indicated that the general effects in 
terms of land use and travel relationships can be summarized in five areas, as follows: 

a. Internal Vehicle Trips increased by: 

Greater employment opportunities for residents. (Jobs/Housing 
ratio more balanced within zone.) 

More retaiVservices for residents or employees. (Mixed-use enhanced.) 

b. Internal Walking Trips increased by: 

Combination of jobs, retaiVservices and residences in close proximity with 
one another. (Density and mixed-used enhanced.) 

Pedestrian oriented site planning and design. 

c. Internal Transit Trips increased by: 

Presence of local transit service, i.e., shuttle/feeder buses. (Density 
enhanced.) 

Greater variety of trip purposes served. (Mixed-use enhanced.) 

Transit oriented site planning and design. 
,, 

d. External Trip Shift to Transit increased by: 

Good transit available to serve remote residents working in 
construct and construct residents working in remote job centers. (Density and 
mixed-use enhanced.) 

Transit incentives, such as transit pass subsidy by employers, etc. (Demand 
management enhanced.) 
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e. External Trip Shift to Carpools increased by: 

Greater carpool matching potential, i.e., convenience of association at both 
ends of trip. (Density and mixed-use enhanced.) 

Carpooling incentive through parking management and pricing at destination. 
(Demand management enhanced.) 

Of course, each one of the features listed above has a varying influence on the reduction of 
vehicle trip making, and, in most cases, the features' interaction with each other complicate 
estimating. In addition, similar end results can be caused by the varying interaction of different 
factors in different constructs. 

4. Determination of Vehicle Trip Reduction Factors 

Once basic land use and transit relationships were established, specific vehicle trip reduction 
factors for each construct were determined through the steps below. The project team developed 
the factors and had them reviewed by the peer group. All land use based reduction factors were 
applied to Institute of Transportation Engineers average vehicle trip rates for the AM peak hour, 
PM peak hour, off-peak period and the average daily traffic (ADT) conditions, while the values for 
the regional analysis were limited to daily (ADT) vehicle trips. 

a. The Factors Influencing Trip Reduction 

The vehicle trip reductions from the constructs result from a combination of factors: 

overall office/retail/housing mix; 
jobs/housing ratio; 
total employment; 
design integration; 
proximity to rail transit; 
presence of radial bus service; 
presence of internal bus service; 
constrained, and in the case of the Transit Construct, priced parking supply 
for commercial uses; and 
increased residential density. 

b. How the Factors Operate on Travel Behavior 

As discussed above, these factors in various combinations can bring about varying 
degrees of reduction of single occupant vehicles, due to: 

internalization of vehicle trips, whether by vehicle, transit, or walking; and/or 

reduction of external vehicle trips by shifts to transit or rideshare modes. 

c. Using NCHRP #323 

In looking for case study data to use in measuring the vehicle trip reduction effects 
of these characteristics, one of the best sources, containing the largest, most recent and most 
consistent data set is NCHRP #323, Travel Characteristics at Large-Scale Suburban Activity 
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Centers (Octcper, 1989) by Kevin Hooper1. As shown in his report and in other studies such 
as Cervero's, existing "suburban activity centers" or "suburban employment centers" 
typically exhibit some of the above characteristics, but not all. Existing centers exhibit 
some land use mixing (particularly office/retail), but generally, with the possible exception 
of Bellevue, Washington, do not have the level of residential development, the parking 
restraints, the clustering, rail service, internal transit service, or pedestrian amenities 
included in our constructs. 

The literature indicates that many of the suburban activity centers are actually more 
like "trend" development than the constructs. Individual cases where higher transit use or 
walking rates have been achieved are those, like Bellevue, where there is transit, more 
housing units, better integrated design, or pedestrian walkways, etc. 

Beyond the NCHRP #323 report, other case studies are useful insofar as they 
measure effects of transportation demand management measures, individual land use or 
transit service characteristics. These others do not consider the land use mixing. 

d. Basic Trip Reduction 

Thus, a decision was made to use the average values from NCHRP #323 as a base 
indicator of trip reductions which can be achieved through a limited amount of mixing 
land uses and increasing density in suburban activity centers which would otherwise 
be dispersed in a "trend" (sprawl) pattern. The case study data provided the benchmark 
values and empirical evidence which were used as the starting point for the regional testing. 

It should be noted that the base trip reductions are fairly substantial in themselves. 
Their impact, regionally, could be fairly significant without full construct development. 

e. Enhanced Trip Reduction Factors in Constructs 

Then, for each land use under each construct, additional case studies and the 
experience of observed behavior were used to estimate added reductions which could be 
attributed to the particular features assumed for our constructs. Some of these reductions 
are tied to the Hooper data for Bellevue and other case study data of developments which 
are most like our constructs. 

Others are estimates, based on work/non-work trip percentages, ratios of 
employment to housing, etc. For some trip types there are no further trip reductions beyond 
those indicated in the Hooper cases. (As noted in Appendix A.) 

The exception is the walking construct, which is not really a "suburban activity 
center" as currently defined, and for which there is. the least case study data. The most 
comparable data, if available, would probably be from new towns such as Reston or the new 
"neo-traditional suburbs." In this case, the project team reached a decision that the base 

1. Hooper, Kevin G. Travel Characteristics at Large-Scale Suburban Activity Centers, National 
Cooperative Highway Research Program Report 323, (October, 1989). 

2. Cervero, Dr. Robert. America's Suburban Centers: A Study of the Land Use{fransportation 
Link, Prepared for Office of Policy and Budget, Urban Mass Transportation Administration, 
Report No. DOT-T-88-14, Washington, D.C. (January, 1988). 
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case trip type values could not be achieved in all cases, since the walking construct had the 
least similarity to the mixed-use centers studied, notably its lack of employment 
opportunities. Therefore, in the case of the walking construct, smaller base reductions were 
made for some trip types through negative adjustments. 

f. Factoring to Avoid Double Counting 

The resulting trip reductions were then combined for each construct through 
factoring. In this way the values for the individual components were combined as the· 
product of sub-factors for each percentage. This was done to avoid double counting. For 
example, transit users produced by construct conditions are not available for carpools, and 
vice versa. If individual trip reductions of 15 percent and 10 percent might be estimated for 
transit mode shift and carpooling, respectively, the reduction factor would be 0.765 (0.85 x 
0.90), implying a lesser reduction of 1 - 0.765 = 0.235 or 23.5 percent. 

Table 2 on page 30 summarizes the total vehicle trip reductions by construct. The 
table shows that compared to the trend vehicle trip generation rate, the number of vehicle 
trips generated and attracted to that construct will.be reduced by that factor. (See Section 5 
on the following page, for example. Detailed tables showing calculations of vehicle trip 
reductions for each construct are included in Appendix D.) 

It is difficult to substantiate every factor as applied to every trip type. However, it is 
possible to see how each construct compares to the current suburban activity centers for 
each type of trip. Looking at the literature, the values chosen for use in the analysis are 
within ranges which have been mepured in other case studies such as those presented in the 
ITE 1987 Trip Gene!ation Manual and the Stover and Koepke text Transportation and 
Land Development. 

Similarly, the February, 1990 FHW A r5port, Evaluation of Travel Demand 
Management Measures to Relieve Congestion , states that by instituting programs of 
Transportation Demand Management (TDM) measures, "trip reductions in the range of 20% 
to 40% can be the norm, rather than the exception." Although our study purposely does not 
attempt to isolate TDM program effects from land use faciors, TDM programs such as 
constrained and priced parking, TMA activity, rldeshare incentives, and staggered work 
hours are considered part of each construct "package" along with the land use mix, density, 
and design features which are the focus of this analysis. 

Land use based vehicle trip reduction factors were later converted to Home Based
Work, Home Based-Other, and Non-Home Based categories in the AM peak hour, as 
required by the network model used in the TransCAD package. Figure 11 shows the travel 
reduction factor for each construct type for the four key time periods, compared to the same 
land use developed under trend conditions. The model was run for 1988 conditions, the 
2010 "trend" scenario, and two construct scenarios (ADT), as explained in Chapter IV. 

1. Institute of Transportation Engineers. Trip Generation, 4th Edition (1987) pp.17-21. 

2. Stover, Virgil G. and Frank J. Koepke, Transportation and Land Development, Institute of 
Transportation Engineers, Englewood Cliffs, New Jersey (1988) pp. 47-48. 

3. Kuzmyak, J. Richard, Eric N. Schreffler, and Harold Katz, et al. Evaluation of Travel 
Demand Management (TDM) Measures to Relieve Congestion, Report No. FHW A-SA-90-005, 
prepared for Federal Highway Administration, Washington, D.C. (February, 1990), p. 28. 
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s. Producing a Vehicle Trip Reduction Factor: An Example 

An example of how this method is applied, related to office trips, follows. The numbers 
correspond to those shown in Table 2 on the next page. 

o For office use in the AM peak hour, NCHRP #323 shows that for "smaller centers," 
(those most similar in size to the constructs), an average of 10 percent of employees 
make a stop within the acttity center. Mode shift data from NCHRP for the non
Bellevue suburban centers show that, on average, 1 percent use transit, walk or 
bike, and 7 percent carpool. These values were put into the matrix as base case 
study values. It was assumed that these reductions would be achieved as a minimum 
vehicle trip decrease from the trend values in any of the constructs. Result: 0.90 x 
0.99 x 0.93 = 0.83 net vehicle trip reduction factor. 

o Then, for the transit construct, an additional 2 percent internal trip reduction was 
estimated, due to the internal transit system and improved walking conditions. An 
additional 12 percent transit use was estimated, based on Bellevue's 10 percent 
transit mode share (with radial bus system), plus an estimated 2 percent reduction 
due to the rail access. Reductions due to ridesharing were not increased over the 
case study value. Result: 0.83 (from base case, above) x 0.98 x 0.88 = .71 net 
vehicle trip reduction factor. 

o For the short drive construct, reductions due to increased internal walking were 
increased by 1 percent, and carpooling was increased 8 percent over the base values, 
based on Cervero's findings of 15 percent carpool rates for large and medium mixed 
use centers. Result: 0.83 (from base case, above) x .99 x .92 = .75 net vehicle trip 
reduction factor. 

o For the walking construct, office trips represent a much smaller proportion of total 
travel, but, due to their location, they attract a large proportion of employees and 
visitors from within the construct. Thus, the 10 percent internal trip reduction from 
the base case was deemed valid for office uses in this construct. However, no 
external transit use or carpooling increases were predicted for the walking construct, 
due to the absence of new regional services and the low proportion of use in 
commercial space, which would not justify adding local bus service. Thus, these 
values were listed as negative values (translated into factors greater than one) in the 
table. Result: 0.83 x 1.01 x 1.07 = 0.90 net vehicle trip reduction factor. 

Vehicle trip reduction factors were then applied to vehicle trip generation numbers that the 
basic model produces. By this method, the special vehicle trip reduction characteristics of 
constructs as opposed to land uses in the region were taken into account. 

1. For the transit use value, Bellevue is excluded from the base case value due to its atypical, 
higher level of transit service which would raise the base value too high to be used in all cases. 
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Table 2 
Summary of Vehicle Trip Reduction Factors 

Trip Type Land Use Construct Factor 

Short 
Trend Transit Drive Walking 

COMMERCIAL: 

Average Daily 1.00 0.69 0.73 0.81 
AM Peak Hour 1.00 0.71 0.75 0.90 
PM Peak Hour 1.00 0.71 0.75 0.90 
Off-Peak Periods 1.00 0.67 0.71 0.75 

RETAIL/RESTAURANT: 

Average Daily 1.00 0.73 0.76 0.81 
AM Peak Hour 1.00 0.83 0.85 0.86 
PM Peak Hour 1.00 0.83 0.85 0.86 
Off-Peak Periods 1.00 0.67 0.70 0.77 

RESIDENTIAL: 

Average Daily 1.00 0.73 0.78 0.82 
AM Peak Hour 1.00 0.59 0.69 0.77 
PM Peak Hour 1.00 0.59 0.69 0.77 
Off-Peak Periods 1.00 0.82 0.84 0.86 

Note: Compared to the development pattern expected to occur in the MSM region by the year 
2010 (if Trend conditions continue), constructs would produce fewer vehicle trips on the 
regional highway network. As this chart shows, if the Trend represents the expected level 
of vehicle tripmaking, then the constructs produce daily trip levels between 0.59 and 0.90 of 
what would be expected to occur, depending upon trip types and construct types. 
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Figure 11 

Ratio of Construct Total Trips Compared 
to Same Construct with Trend Rate 
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CHAPTER III: 
DEVELOPING THE REGIONAL TRANSPORTATION MODEL 

A. Basic Components of the Regional Transportation Model 

In MSM's Land Use/Transportation Project, a regional transportation model was developed to 
provide a platform for evaluating the traffic impacts of alternative land use forms in the MSM study 
area. In particular, it was designed as a means for testing the hypothesis that placing future 
development in constructs would have a positive impact on traffic in central New Jersey. 

The modeling procedure involved three methodologies of particular interest: 

o Building the MSM network with reliance on previous efforts; 

o Using the GIS-based TransCAD package; and 

o Accounting for the traffic reduction effects of construct 
· development in the regional model. 

These are briefly described below and more extensively in the remainder of this chapter. More 
detailed descriptions and tables are included in Appendix B. 

1. Building the MSM Network with Reliance on Previous Efforts 

The MSM area presented a particularly intriguing modeling challenge. The region lies at the 
edge of two regional planning agency boundaries: Philadelphia to the south and New York 
City/Northern New Jersey to the north. Although parts of the three counties were included in previous 
transportation modeling projects, there was no uniform network and no calibrated model covering the 
four standard transportation planning steps (trip generation, trip distribution, modal choice, and network 
assignment) for all three counties. Thus, the project team was faced with piecing together data and 
information from other studies and regional planning efforts. 

2. Using the GIS-Based TransCAD Package 

The demands placed on the regional transportation model were similar for this study to those for 
any regional study, but with the added desire to control and manipulate land use and demographic data 
more easily. Because of this goal, enhanced capabilities compared to typical transportation packages 
were needed. 

The TransCAD package, which combines the normal battery of transportation models with a 
Geographic Information System (GIS), provides these capabilities and thus was used in this study. 
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3. Accounting for Traffic Reduction Effects of Construct Development in the Regional Model 

Another challenge for this project was the fact that the typical four-step travel demand models 
used throughout the nation generally are not capable of reflecting land use variables related to 
density/cluster development attributes or accessibility by walking and other non-motorized means. The 
regional transportation model used in this study was geared toward a more typical urban/suburban 
setting, and it dealt exclusively with vehicle trips. 

As a result, a two-step process for defining and accounting for the traffic reduction features of 
the constructs was undertaken, as illustrated in Figure 12. The first step, distinct from the TransCAD 
package and described in Chapter II, was undertaken by the project team with input from the peer 
review panel and the steering committee. 

As discussed, and because the regional models dealt only with vehicle trips, this process first 
analyzed the specific effects of each construct's land use density, mix, and design and its transit service 
availability on mode choice, trip length, and auto occupancy for each individual construct. This 
provided the detailed zone-level analysis of specific construct impacts for various time periods. 

Then, to enable input into the regional model, these effects were translated into vehicle "trip 
reduction factors," which could be input directly into the regional model by traffic zone at the vehicle 
trip generation stage to modify construct tripmaking relative to "trend." In regional aggregation, this 
provided the means to compare each construct scenario to the "trend" scenario development trips. 

It should be noted that the basic vehicle trip reduction factors used to adjust trend rates for each 
construct were initially formulated on the basis of ITE Trip Generation rates on a land use basis, as 
described in Chapter II. For application to the trip generation categories of the regional model, it was 
necessary to convert the basic factors to apply to the model categories of separate productions and 
attractions by varying purpose definitions. This will be discussed further in Section D below. 

B. Building the MSM Network with Reliance on Previous Efforts 

1. Building the 1988 Network 

To conduct the travel demand portion of this study, it was necessary to assemble a data base 
reflecting the highway and demographic conditions of the study area. The highway portion of the data 
base was used to simulate traffic flows for a given year. In this study, a calibration year of 1988 and a 
future year of 2010 were used. The demographic data used as inputs to the traffic models were also 
estimates for the years 1988 and 2010. 

Data sources for the highway data base consisted of four networks supplied by the New Jersey 
Department of Transportation (NJDOT) from studies it had completed. The networks supplied were 
from the North Jersey Regional Transportation Model Development Project and the Route 1, Route 130 
and Route 571 studies. Three of the four networks (Routes 1, 130 and 571) consisted of existing and 
future links, although not representing the same years. The North Jersey network supplied only the 
links for 1988 because the future network for that study was still in development. These four networks 
were used because they covered the majority of the MSM study area with the exception of Hopewell 
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and a portion of Ewing Township. No individual network provided complete coverage of the study 
area, so the four networks were "stitched" together. (NOTE: Although Trenton and New Brunswick 
were covered, the network was not fine-grained enough to accurately describe urban travel behavior. 
Because of time and financial constraints, refinements of the cities' network and zone system were not 
attempted in this study, and the results are therefore limited to suburban analyses.) 

To simplify this process, all four networks were loaded over a common base map in TransCAD. 
By doing this, the consultant team was able to eliminate any portion of a given network that was 
covered by another. By first establishing the Route 1 network as the base to build from, the other three 
networks were reduced by deleting where they overlapped the Route 1 network. 

The link detail, zone size and coarseness of the Route 130 network closely matched that of the 
Route 1 network, so it was retained and the Route 571 network was dropped. In addition, although 
much of the Route 130 network was dropped because of duplicate coverage with Route 1, its network 
was used to complete the eastern portion of Mercer County and fill in areas of sparse coverage on the 
eastern fringe of the Route 1 network. 

The North Jersey network supplied coverage for the southern halves of Somerset and Middlesex 
counties. This was the southern-most extent of the North Jersey network and was stitched to the 
northern limits of the Route 1 network. Each of the older networks had somewhat different attribute 
conventions since the Route 1 study used UTPS, the Route 130 study used a MINUTP network and the 
North Jersey network was developed using Tranplan. For the MSM network, the consultant team 
needed to transfer the number of lanes, initial speeds and per lane capacity (facility and type) from the 
parent network. This was done by using the TransCAD package, which has superior capabilities for 
defining link length and location with greater accuracy than the parent systems. 

The project team developed new networks and a zone system for Hopewell and Ewing 
Townships. Speed and capacity classifications for these new links were defined using the facility and 
area classification table from the Route 1 Corridor Study Report. 

2. Building the 2010 Network 

The calibration network was used as a base from which the future network, used in the Trend 
and Scenarios 1 and 2, was constructed. Both the Route 1 and Route 130 Studies contained future 
networks. The differences between the calibration and future networks of these two studies represent 
the proposed projects in the MSM Region. Since the completion of the Route 1 and Route 130 Studies 
and since the start of this study, a number of highway projects assumed to be constructed are either 
under further study or lack funding to implement. These projects include Route 92 through Middlesex 
County and the widening of Routes 27 and 130. Therefore, they were not included in this study. 

Discussions with NJDOT revealed four highway facility changes to the MSM calibration 
network that could be completed by 2010: 1) extension of Route 29 from the Trenton Freeway to the 1-
195/295 Trenton Complex in western Washington Township, Trenton and Hamilton Township; 2) 
extension of 1-295 from the Trenton Complex into Bucks County, Pennsylvania (this extension 
functions as an external connector in the network); 3) the Hightstown Bypass; and 4) the widening of 
the New Jersey Turnpike by two lanes from Cranbury Road to State Highway 18. 
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These changes were incorporated into the existing (calibration) 1988 network to form the 2010 
network used for this analysis. It should be stressed, however, that these projects are not necessarily 
included in NJDOT's committed capital programs. 

3. Building Traffic Zones 

The MSM region was divided into nearly 200 geographic zones, within which population, 
employment and other relevant land use/demographic data was stored. Trips originating from or 
destined to each zone link up to the regional network from each zone centroid via a centroid connector 
to the highway links. Zones were built as an amalgam of census blocks, a process expedited by 
TransCAD's GIS capabilities. There is some correspondence between the zones built for this effort and 
those used in the other modeling efforts described earlier. (Appendix B shows the zonal layout for the 
MSM region.) 

Constructs for the year 2010 were assigned either to an existing traffic zone or to a new zone 
created from segments of one or more existing zones. Placing a construct in an existing zone(s) meant 
that any existing development in the zone (as of 1988) would be absorbed in and take on the behavior 
pattern of the construct development. This implies that the-existing development served as a foothold 
upon which the construct was built. All but four of the constructs created in this study were assumed to 
be developed in this so-called "piggyback" fashion. In the four new zones, the travel behavior is 
characterized by the construct factors, but the persons in the surrounding zones with trend-type 
development would not change as a result of proximity to the construct development. 

4. External Trips 

The model accommodates external trips. There are two types of such trips: first, trips that pass 
through the MSM region without origins or destinations in the area; and second, trips that either 
originate from or are destined to the region, but with destinations or origins outside the region. The 
Route 1 model had to be adjusted to account specifically for the trip generation of zones that the original 
model treated as external points, but which were now contained within the larger MSM network. 

C. Using the GIS-Based TransCAD Package 

The GIS-based TransCAD package contains a gravity model and an equilibrium traffic 
assignment model among its battery of procedures. It also provides numerous procedures for 
processing land use data, constructing/subdividing traffic zones, calculating the precise location and 
adjustment of transportation links, and summarizing traffic phenomena by geographic area. Thus, it 
provided most of the models necessary for the current study, and allowed for direct entry and 
manipulation of the land use database by the MSM professional staff. A spreadsheet model calculated 
the daily person trip ends. A complex combination of case study results provided the modal choice 
(reduction) percentages for each type of construct. Constructs were easily accommodated by creating 
new zones or altering zone boundaries. 
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D. Accounting for Traffic Reduction Effects of Construct Development in the Regional Model 

· Because they were based on vehicle trip generation rates by individual land use, the traffic 
reduction effects of the constructs were taken into account in the Trip Generation step of the standard 
four-step transportation modeling process. To be used in the model, however, the rates had to be 
converted from land use based rates (i.e. vehicle trips per 1,000 square feet of floor space) to rates 
which could be applied to the different trip categories used in the model. This procedure is discussed 
below. 

This study used a simplified set of vehicle trip generation equations in order to reduce the need 
for detailed zone level land use forecasts. The relationships in the parent studies required estimates of 
housing units by type (single family, low-rise multi-family, high-rise), or household size and income. It 
should be noted that the North Jersey study, which used income and household size, did not forecast 
dwelling unit levels for any future year. 

This study developed a simplified set of vehicle trip generation rates from the Route 1 Study 
rates, as shown in Appendix C. Where land uses combined (e.g., single family and multi-family 
dwelling units), the new rates were calculated as the weighted averages of the rates from the parent 
study. Thus, they contained an implicit assumption that the relative mix of dwelling types would 
remain the same in the future for the basic trip generation equations. In a similar fashion, new factors 
for trip attractions were weighted functions of various employment categories which have been 
aggregated into retail and non-retail categories. 

The trip generation formulas used generated vehicle trips for three basic trip types: 

o Home-based-work trips, meaning trips made from home to work 
or work to home; 

o Home-based-other trips, meaning trips made to or from home, to 
or from another, non-work destination; and 

o Non-home-based trips, meaning a trip not made either to or from 
home. 

The formulas generated these vehicle trips for four different land use types (reduced from the 16 
land use types used in the Route 1 Study) namely: 

o one residential type, combining variQus density types; 

o two employment types, one being retail and the other non-retail, 
which includes office, industrial, hospital, etc.; and 

o one for university students. 

All vehicle trips to (i.e., trip attractions) and from (i.e., trip productions) zones were generated. 
A daily vehicle trip rate represents the sum of attraction and productions for three trip types and four 
land use types. 
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The vehicle trip generation formulas developed were applied to all scenarios studied. The trip 
modification effects of the special land use constructs were incorporated by applying construct trip 
reduction factors (!TE/land use derived) as described in Chapter II, converted to the model trip 
categories described on the previous page, and applied to traffic zones where constructs are located. 

The factor conversion or adaptation was done by analogy or combination. Among the 
assumptions made were those that peak hour travel, particularly AM, is home-based and work oriented, 
and that off-peak non-retail commercial trips are dominantly non-home-based. For example, the factor 
for residential AM peak hour trips is appropriate for home-based-work productions, as virtually all of 
such trips leave home and are destined principally to work. Similarly, the off-peak commercial (non
retail) trip factor is appropriate for application to non-home-based productions or attractions, as such 
trips are unlikely to be going to or from home. 

Once the vehicle trip reduction factors were converted to the model categories, they were input 
into the model to reduce average daily vehicle trips going to or from each construct zone in each of the 
two scenarios analyzed. The results of the trend analysis, and the analyses of the two alternative 
construct development scenarios are discussed in the following chapters. 
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CHAPTER IV: 
FORECASTING DEVELOPMENT SCENARIOS 

A key element in testing the effectiveness of constructs of higher density, mixed-use centers is to 
develop a forecast of future land use patterns in the MSM region. In fact, multiple forecasts must be 
developed: one representing the best estimate of current land use development patterns without any shift 
to construct-type development; and one or more forecasts representing the presence of construct centers 
in the MSM region. A 2010 forecast year was used, representing the latest year in which reasonable 
estimates of regionwide development can be projected and the earliest year in which to expect 
constructs to become a significant presence in the region. 

Prior to developing these forecasts, however, it is important to build a consistent set of 
baseline conditions, using the most recent estimate of current land use and demographic 
characteristics in the region. The year 1988 was designated as the latest year in which existing 
conditions can be determined with any reasonable accuracy. 

A. Developing 1988 Baseline Conditions 

MSM staff developed 1988 conditions for the following key indices: 

o Total number of households; 
o Total retail employment; 
o Total non-retail employment; and 
o Total university student population. 

The 1988 estimates were based on 1980 census data, more recent estimates from the various 
municipalities in the region, and knowledge of recent site specific developments from MSM's annual 
Current Development Survey (MSM Regional Data Book). The 1988 levels were estimated for each of 
the nearly 200 traffic zones. Table 3 shows the various estimates aggregated at the municipal level. 

B. Year 2010 Trend Conditions 

The total growth increment from 1988 to the year 2010 for the MSM region was based on 
county projections prepared for New Jersey's Cross-Acceptance Process. This process required 
counties to help develop the New Jersey State Development and Redevelopment Plan, by soliciting 
input from municipal officials, interest groups and community leaders. The expected growth levels 
in the MSM region for the year 2010 as published in the 1988 Preliminary Plan are: 
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Table 3 
1988 Baseline Conditions for MSM Region Communities 

Municipality Non-Retail Employment Retail Employment Households 

East Windsor 7,615 848 8,666 
Ewing 26,152 2,508 12,541 
Hamilton 22,302 5,623 31,336 
Hightstown 2,055 800 1,818 
Hopewell Township & Borough 3,299 168 4,673 
Lawrence 14,684 6,617 8,616 
Pennington 1,596 40 872 
Princeton Township & Borough 20,615 1,647 8,804 
Trenton 51,442 3,405 33,952 
Washington 1,601 500 2,250 
West Windsor 11,112 1,050 4,436 

Mercer County 162,473 23,206 117,964 

Franklin 21,855 2,087 13,502 
Hillsborough 3,309 1,071 9,165 
Manville 996 283 3,868 
Millstone 35 19 180 
Montgomery & Rocky Hill 7,385 595 3,290 
South Bound Brook 426 69 1,502 

Somerset County (part) 34,006 4,124 31,507 

Cranbury 6,653 50 913 
East Brunswick 17,315 8,004 13,555 
Helmetta 154 11 439 
Jamesburg 1,649 433 1,688 
Milltown 2,415 242 2,412 
Monroe 1,946 0 8,640 
New Brunswick 32,395 2,857 12,682 
North Brunswick 13,606 2,169 10,730 
Plainsboro 5,847 1,152 6,833 
South Brunswick 11,906 780 8,341 
South River 1,814 423 4,823 
Spotswood 1,720 454 2,904 

Middlesex County (part) 97,420 16,575 73,960 

MSM Region Total 2932899 433905 2232431 
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o A growth of 182,581 new jobs, of which 14,292 are expected to be 
retail jobs and 168,287 are expected to be non-retail jobs; and 

o A growth of 187,905 new residents, or 92,016 new households. 

Once again, year 2010 estimates at the zonal level are based on projections of municipalities, 
knowledge of "pipeline" projects and judgment of likely growth areas. Table 4 shows the various 
estimates for the year 2010 aggregated at the municipality leveL 

c. Alternative Development Scenarios 

The basis for alternatives to the expected trend development was the substitution of construct 
centers for typical suburban land use development. Chapter II introduced the three construct types: the 
Transit Construct, the Short Drive Construct, and the Walking Construct. All three are projected to be 
utilized in the MSM region under alternative scenarios. In fact, this study assumes in its alternative 
growth scenarios that all suburban growth will take the form of constructs. 

A major undertaking was to assign the appropriate number of constructs to the region in 
particular geographic locations. The purpose of this effort should be carefully understood: Placing 
constructs in actual sites is done to indicate that such development could reasonably fit within the 
region. However, the sites selected are not meant to be actual recommendations for construct 
development, but merely representative locations. The project team has not performed any of the 
necessary detailed planning, environmental or design analyses that would be required to 
recommend particular development sites. 

Two alternative scenarios of construct development were used in this analysis. Scenario 1 
tests the effects of channeling some of the growth which would occur in suburban areas under trend 
conditions into the urban areas of New Brunswick and Trenton, on the hypothesis that placing more 
development in the urban areas with higher land use densities and more transit services would help 
reduce auto travel. It is also a policy goal of the emerging New Jersey State Development and 
Redevelopment Plan. 

Scenario 2 assumes that the cities will grow only at their expected trend rates, with suburban 
constructs absorbing all the remaining growth. Both scenarios take as given the regional projections of 
employment and household growth. Therefore, the total growth projected for the year 2010 in the 
Trend, Scenario 1 and Scenario 2 are all the same. It is the disaggregate distribution of development 
that differs among the Trend and two scenarios. (NOTE: The analysis of the data published in this 
report does not include the cities. See Chapter V, Defining the Study Area). 

1. 

a. 

Scenario 1: Constructs and Major Urban Growth 

The Urban Growth Component 

Preceding the assignment of constructs, it was necessary to make some assumptions about 
the major urban centers in the region, New Brunswick and Trenton. Their projected growth rates 
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Table 4 
2010 Trend Conditions for MSM Region Communities 

Municipality Non-Retail Employment Retail Employment Households 

East Windsor 12,097 1,403 13,562 
Ewing 30,949 2,791 14,512 
Hamilton 27,722 6,568 40,394 
Hightstown 3,680 1,000 1,819 
Hopewell Township & Borough 4,426 394 7,231 
Lawrence 22,170 7,180 11,235 
Pennington 3,510 40 1,113 
Princeton Township & Borough 28,263 1,837 13,295 
Trenton 65,644 4,256 39,619 
Washington 3,340 600 4,159 
West Windsor 23,392 2,128 9,327 

Mercer County 225,193 28,197 156,266 

Franklin 24,221 2,389 23,293 
Hillsborough 9,311 1,339 14,249 
Manville 3,347 283 4,133 
Millstone 191 19 187 
Montgomery & Rocky Hill 9,961 1,149 5,548 
South Bound Brook 1,011 69 1,669 

Somerset County (part) 48,042 5,248 49,079 

Cranbury 7,360 316 2,165 
East Brunswick 22,211 10,551 17,768 
Helmetta 214 11 986 
Jamesburg 2,270 433 2,215 
Milltown 2,615 242 3,00G 
Monroe 9,913 2,391 14,215 
New Brunswick 34,002 3,013 16,461 
North Brunswick 30,665 3,667 15,223 
Plainsboro 32,097 1,452 13,566 
South Brunswick 42,262 1,801 15,645 
South River 2,829 423 5,504 
Spotswood 2,508 454 3,354 

Middlesex County (part) 188,946 24,754 110,102 

MSM Region Total 4622181 582199 3152447 
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for the year 2010 are shown in Table 4, and are taken from the State Plan's prediction (not policy) of 
little growth in those areas. These became our 2010 Trend levels for the cities. 

MSM's REGIONAL FORUM, discussed in Chapter II, developed a growth policy scenario 
which placed much higher employment and population in these two cities than did the trend estimates. 
These became our Scenario 1 levels for the cities. 

The remaining regional growth was distributed among constructs. 

b. The Construct Component 

The assignment of constructs was performed by the project team, with input from the steering 
committee. As a first step, three Transit Constructs were found to be a reasonable number 
for the region. Two were located on the Northeast Corridor rail line (at Princeton Junction in West 
Windsor and the projected station for Monmouth Junction in South Brunswick), and one was positioned 
near Exit 8 of the New Jersey Turnpike, where there is convenient bus service to New York City. 

Next, eight Short Drive Constructs were assigned, absorbing virtually all the remaining regional 
employment growth not picked up by the cities and the Transit Constructs. Short Drive Constructs were 
placed where employment centers are already emerging, and/or there is some major highway access. 

Finally, the remaining population growth (and a small amount of employment growth) was 
distributed into eight Walking Constructs. Figure 13 shows a map of the locations of these constructs, 
while the municipalities in which they are located are listed in Table 5. 

2. Scenario 2: Constructs with Trend Urban Growth 

In Scenario 2, the year 2010 Trend growth assumptions for New Brunswick and Trenton were 
assumed to prevail, meaning that the Regional FORUM's goal for a major resurgence of the cities is not 
met. Instead, the same level of suburban growth as projected in the Trend is expected in this scenario, 
and all of the 1988-2010 growth increment (except for the small amount predicted for the cities) is 
absorbed by the constructs. Figure 14 shows how employment and population levels in Trenton and 
New Brunswick differ among the Baseline 1988, the 2010 Trend, and Scenarios 1 and 2. 

It was assumed that the same number of constructs would be sited in the region in Scenario 2 as 
in Scenario 1, at the same locations. But in order to absorb the larger amount of suburban growth, a 
number of the constructs have been increased in size. It should be noted, however, that although the 
land area was increased, the land use density (i.e. average dwelling units per acre) was maintained. 

Finally, Tables 6 and 7 show the differences in the total level of employment and households 
among the Baseline 1988, the year 2010 Trend, Scenario 1 and Scenario 2, aggregated at the municipal 
level. Detailed descriptions of these forecasts by traffic zone are included in Appendices D and E. 
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Figure 13 

LOCATION OF CONSTRUCTS IN THE MSM REGION 
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Table 5 

Location of Constructs in Both Scenarios 1 and 2 

Number of Constructs in Each Municipality of this Type: 

Transit Short-Drive Walking 
Municipality Construct Construct Construct 

East Windsor 1 (bus) 

Hopewell Township 1 2 

Lawrence 1 

Washington 1 1 

West Windsor 1 (rail) 

Franklin 1 1 

Hillsborough 1 

Montgomery 2 

Cranbury 1 

North Brunswick 1 

Plainsboro 1 

South Brunswick 1 (rail) 1 1 

NOTE: The sites selected are not meant to be actual recommendations for construct 
development, merely representative locations. The project team has not performed any of the 
necessary detailed planning, environmental or design analyses that would be required to 
recommend particular development sites. 
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Figure 14 

Employment and Household Projections for Trenton and New Brunswick 
for the Year 2010 Under Scenarios 1 and 2 
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Table 6 
Current and Projected Employment Under Different Scenarios 

Construct Total Employment: 
Municipality Types 1988 2010Trend 2010 Seen. I 2010 Seen. 2 

East Windsor T 8,463 13,500 21,563 27,031 
Ewing 28,660 33,740 28,660 28,660 
Hamilton 27,925 34,290 27,925 27,925 
Hightstown 2,855 4,680 2,855 2,855 
Hopewell Twnshp/Boro D,2W 3,467 4,820 13,427 17,656 
Lawrence D 21,301 29,350 30,301 34,006 
Pennington 1,636 3,550 1,636 1,636 
Princeton Twnshp/Boro 22,262 30,100 22,262 22,262 
Trenton 54,847 69,900 87,817 69,900 
Washington D,W 2,101 3,940 11,830 15,959 
West Windsor T 12,162 25,520 25,262 30,731 

Mercer County 185,679 253,390 273,538 278,621 

Franklin D,W 23,942 26,610 33,672 37,801 
Hillsborough D 4,380 10,650 13,880 17,899 
Manville 1,279 3,630 1,279 1,279 
Millstone 54 210 54 54 
Montgomery/Rocky Hill 2W 7,980 11,110 8,440 8,660 
South Bound Brook 495 1,080 495 495 

Somerset County (part) 38,130 53,290 57,820 66,188 

Cranbury w 6,703 7,676 6,933 7,043 
East Brunswick 25,319 32,762 25,319 25,319 
Helmetta 165 225 165 165 
Jamesburg 2,082 2,703 2,082 2,082 
Milltown w 2,657 2,857 2,657 2,657 
Monroe 1,946 12,304 1,942 1,942 
New Brunswick 35,252 37,015 68,223 37,015 
North Brunswick D 15,775 34,332 25,275 26,311 
Plainsboro D 6,999 33,549 16,499 20,518 
South Brunswick T 12,686 44,063 35,516 45,115 
South River 2,237 3,252 2,237 2,237 
Spotswood 2,174 2,962 2,174 2,174 

Middlesex County (part) 113,995 213,700 189,022 175,561 

MSM Region Total 337,804 520,380 520,380 520,380 

T = transit construct, W = walking construct, D = short-drive construct 
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Table 7 
Current and Projected Households Under Different Scenarios 

Construct Total Households: 
Municipality Types 1988 2010Trend 2010 Scen.1 2010 Seen. 2 

East Windsor T 8,666 13,562 14,666 17,994 
Ewing 12,541 14,512 12,541 12,541 
Hamilton 31,336 40,394 31,336 31,336 
Hightstown 1,818 1,819 1,818 1,818 
Hopewell Twnshp/Boro D,2W 4,673 7,231 10,673 13,976 
Lawrence D 8,616 11,235 11,416 12,958 
Pennington 872 1,113 872 872 
Princeton Twnshp/Boro 8,804 13,295 8,804 8,804 
Trenton 33,952 39,619 53,359 39,619 
Washington D,W 2,250 4,159 6,650 9,073 
West Windsor T 4,436 9,327 10,436 13,764 

Mercer County 117,964 156,266 162,571 162,755 

Franklin D,W 13,502 23,293 17,902 20,325 
Hillsborough D 9,165 14,249 11,965 13,507 
Manville 3,868 4,133 3,868 3,868 
Millstone 180 187 180 180 
Montgomery/Rocky Hill 2W 3,290 5,548 6,490 8,253 
South Bound Brook 1,502 1,669 1,502 1,502 

Somerset County (part) 31,507 49,079 41,907 47,635 

Cranbury w 913 2,165 2,513 3,394 
East Brunswick 13,555 17,768 13,555 13,555 
Helmetta 439 986 439 439 
Jamesburg 1,688 2,215 1,688 1,688 
Milltown w 2,412 3,000 2,412 2,412 
Monroe 8,640 14,215 8,640 8,640 
New Brunswick 12,682 16,461 32,090 16,462 
North Brunswick D 10,730 15,223 13,530 15,072 
Plainsboro D 6,833 13,566 9,633 11,175 
South Brunswick T 8,341 15,645 18,741 24,493 
South River 4,823 5,504 4,823 4,823 
Spotswood 2,904 3,354 2,904 2,904 

Middlesex County (part) 73,960 110,102 110,968 105,057 

MSM Region Total 223,431 315,447 315,447 315,447 

T = transit construct, W = walking construct, D = short-drive construct 
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CHAPTERV: 
ANALYZING THE TRANSPORTATION IMPACTS OF CONSTRUCT SCENARIOS 

A. Defining the Study Area 

In analyzing the results of the constructs, a somewhat smaller study area was selected from the 
MSM region. For technical reasons, the cities of New Brunswick and Trenton are excluded. The reasons 
for examining this smaller, non-urban study area are twofold: 

o First, the study was funded to analyze suburban land use trends and alternatives. 
Although a key assumption is made in Scenario 1 regarding the growth of the 
cities, it was not within the scope of this analysis to assess the specific impacts of 
that growth. 

o Second, the vehicle trip generation rates used in the analysis represent the 
suburban qualities of the region, not its two urban centers. As a result, the 
transportation model within the TransCAD package over-predicts auto trips in 
both New Brunswick and Trenton by a considerable amount (since auto trip rates 
are significantly higher in suburban vs. urban areas). The results showed worse 
auto congestion in the cities, neither the intent nor a realistic outcome of the 
planning goals for the cities. 

In order to adequately include New Brunswick and Trenton in future analyses, either of two 
future methodological steps should be taken: 

1) Fine twie the network to allow for a greater number of zones within 
the two urban areas; and 

2) Develop specific urban area vehicle trip generation formulas, or 
urban area vehicle trip reduction factors, similar to those developed 
for the constructs. 

Neither of these steps was within the purview of this study. 

The study area, excluding the cities of New Brunswick and Trenton, is referred to as the 
MSM Construct Study Area. 

B. Regional Impacts of the Scenarios 

1. Total Vehicle Trips on the Regional Network 

Figure 15 shows the effect of constructs on the growth of vehicle trips in the MSM 
Construct Study Area. The Trend represents a growth of 1.74 million daily vehicle trips from the 1988 
baseline, or an increase of 43 percent. In Scenario 1, the growth is just under 687,000 daily 
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Figure 15 

Growth in Daily Trip Ends: 1988 - 2010 MSM Construct Study Area: 
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trips, growth of 17 percent from the 1988 baseline. In Scenario 2, the growth is 1.18 million daily trips, 
an increase of 29 percent from the 1988 baseline. 

Table 8 shows the total number of vehicular trips ( existing, plus growth related) on the 
network in 1988, Year 2010 Trend, Scenario 1 and Scenario 2, disaggregated by jurisdiction. For 
this table (and in subsequent Tables 9-11), some of the smaller municipalities have been grouped 
together with larger ones to create a set of 17 jurisdictions (MCD's) as mapped in Appendix F. 
This was done because the limited size of smaller jurisdictions did not allow for substantial network 
building within them, producing skewed estimates of vehicle miles traveled, speeds and travel time. 
(However, the full breakout of vehicle trips for all municipalities and zones can be found in Appendix E.) 
The combined jurisdictions are as follows: 

0 

0 

0 

0 

0 

0 

Hopewell includes Pennington 

East Windsor includes Hightstown 

East Brunswick includes Milltown, South River and Spotswood 

Monroe includes Helmetta and Jamesburg 

Hillsborough includes Manville and Millstone 

Franklin includes South Bound Brook 

In addition, as previously discussed, the cities of New Brunswick and Trenton are not 
shown in the tables or reflected in the accompanying figures. 

Table 8 indicates that Scenario 1 produces an 18 percent reduction in total Year 2010 
vehicle trips on the regional network, while Scenario 2 produces nearly a 10 percent reduction in 
total vehicle trips. The higher impact of Scenario 1 is due to the combined effects of channeling more 
growth into the two urban areas (where higher overall densities and better transit service lead to lower 
vehicle trip generation), and channeling the remaining suburban growth into constructs. Scenario 2, on 
the other hand, ·keeps all trend growth ( except a nominal level in the cities) in the suburban areas. 

2. Total Vehicle Miles on the Regional Network 

Figure 16 shows the effect of constructs on the growth of vehicle miles traveled (VMT) 
during the AM peak hour on the regional highway network in the MSM Construct Study Area. The 
trend represents a growth of 299,000 VMT from the 1988 baseline, or a growth of 38 percent. 
(Baseline VMT in the AM Peak is just over 918,000.) In Scenario 1, the growth is just under 168,000 
VMT, or an increase of 21 percent from the 1988 baseline. In Scenario 2, the growth is 202,000 VMT, 
an increase of 26 percent. 

Table 9 shows total AM Peak hour VMT on the network in 1988, Year 2010 Trend, 
Scenario 1 and Scenario 2, disaggregated by jurisdiction. Scenario 1 causes a 12 percent 
reduction in the level of year 2010 VMT on the regional network, while Scenario 2 produces 
nearly a 9 percent reduction. 
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Table 8 

Vehicle Trips in the MSM Construct Study Area 

Daily Vehicle Trip Ends (Total In and Out): 

--------------------------------------------------- Percentage Difference 
1988 2010 ZOlO 2010 From 2010 Trend for: 

Jurisdiction Base Trend Seen.I Scen.2 Seen.I Scen.2 

Washington 46,697 74,273 127,177 169,591 71.2% 128.3% 
Ewing 339,907 378,957 328,756 328,756 -13.2% -13.2% 
Lawrence 372,560 434,553 375,431 400,411 -1·3.6% -7.9% 
Hopewell 87,780 132,168 183,871 235,956 39.1% 78.5% 
Princeton 257,165 335,439 249,691 249,691 -25.6% -25.6% 
West Windsor 130,647 263,981 216,928 271,722 -17.8% 2.9% 
Hamilton 608,927 721,057 578,606 578,606 -19.8% ml9.8% 
East Windsor 206,673 296,117 303,654 358,426 2.5% 21.0% 
Cranbury 41,837 65,079 57,003 66,956 -12.4% 2.9% 
Plainsboro 135,014 326,649 183,302 215,762 -43.9% -33.9% 
South Brunswick 167,383 404,977 348,622 445,840 -13.9% 10.1% 
North Brunswick 243,498 410,384 278,127 310,587 -32.2% -24.3% 
East Brunswick 640,491 776,287 610,623 610,623 -21.3% -21.3% 
Monroe 145,211 313,060 136,739 136,739 -56.3% -56.3% 
Montgomery 87,275 135,090 120,435 140,350 -10.8% 3.9% 
Hillsborough 199,948 288,157 246,814 279,274 -14.3% -3.1% 
Franklin 331,006 439,748 383,140 425,554 -12.9% -3.2% 

MSM Construct 
Study Area 410421019 517951976 417281919 5.2241844 -18.4% -9.9% 
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Figure 16 

Growth in AM Peak Hour Vehicle Miles of Travel 1988 to 2010 
MSM Construct Study Area: Trend Versus Alternative Development Scenarios 
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Table 9 

AM Peak Hour Vehicle Miles Traveled (VMT) 
in the MSM Construct Study Area 

Peak Hour VMT: 

---------------------------- Percentage Difference 
1988 2010 2010 2010 From 2010 Trend for: 

Jurisdiction Base Trend Seen.I Scen.2 ·Seen.I Scen.2 

Washington 91,926 109,419 106,211 102,221 -2.9% -6.6% 
Ewing 51,551 55,055 57,756 50,929 4.9% -7.5% 
Lawrence 74,568 96,545 102,519 99,980 6.2% 3.6% 
Hopewell 25,494 32,276 33,776 37,927 4.6% 17.5% 
Princeton 39,966 56,184 42,922 43,845 -23.5% -22.0% 
West Windsor 45,731 72,124 59,708 65,460 -17.2% -9.2% 
Hamilton 34,764 45,624 47,844 51,608 4.9% 13.1% 
East Windsor 25,986 36,666 35,761 41,203 -2.5% 12.4% 
Cranbury 40,201 53,285 45,217 48,301 -15.1 % -9.4% 
Plainsboro 19,634 37,605 21,786 24,772 -42.1% -34.1 % 
South Brunswick 71,936 134,703 104,437 118,289 -22.5% -12.2% 
North Brunswick 35,178 54,081 50,225 48,668 -7.1% -10.0% 
East Brunswick 77,835 88,530 77,480 76,117 -12.5% -14.0% 
Monroe 31,246 50,256 32,738 33,026 -34.9% -34.3% 
Montgomery 27,441 39,015 30,887 34,152 -20.8% -12.5% 
Hillsborough 32,948 46,970 37,555 40,980 -20.0% -12.8% 
Franklin 56,065 72,939 63,207 67,221 -13.3% -7.8% 

MSM Construct 
Study Area 782s019 120812277 9503099 9843699 -12.1 % -8.9% 
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3. Travel Speeds 

As a result of Trend growth between the years 1988 and 2010, speeds on a number of the 
region's highway links deteriorate. As Table 10 shows, average regionwide .<\M Peak speeds on 
the network (which represents only a subset of the region's key highway links), would fall by 4 
miles per hour, or a 16 percent decline. Under Scenario 1, there would be virtually no change in 
speed from 1988 levels. Under Scenario 2, average speed would decline by less than 2 miles per 
hour, or a 7 percent decline. In both cases, therefore, construct development has a key beneficial 
effect upon travel speeds, relative to trend development patterns. 

Table 10 

AM Peak Hour Average Vehicle Speeds 
in the MSM Construct Study Area 

AM Peak Hour Average Vehicle Speeds (miles per hour): 

----------------------------------------------------------------------- Percentage Difference 
1988 2010 2010 2010 From 2010 Trend for: 

Jurisdiction Base Trend Seen.I Scen.2 Seen.I Scen.2 

Washington 29.4 30.6 32.9 31.8 7.7% 4.2% 
Ewing 12.2 11.0 13.1 15.1 19.3% 37.4% 
Lawrence 35.6 31.2 33.1 35.6 6.0% 13.9% 
Hopewell 34.0 32.6 31.5 29.9 -3.2% -8.3% 
Princeton 14.5 14.2 14.9 13.8 4.7% -3.1% 
West Windsor 32.2 17.9 30.3 27.6 69.0% 53.8% 
Hamilton 47.4 44.7 45.5 44.7 1.7% -0.2% 
East Windsor 29.4 28.7 27.2 25.1 -5.1% -12.3% 
Cranbury 44.3 42.0 44.8 44.7 6.6% 6.3% 
Plainsboro 29.2 19.1 27.6 23.5 44.4% 22.7% 
South Brunswick 33.4 21.2 28.9 22.1 36.2% 4.2% 
North Brunswick 28.6 23.8 27.8 24.8 16.8% 4.0% 
East Brunswick 21.6 19.8 21.5 21.5 9.0% 8.9% 
Monroe 24.5 22.5 24.7 25.0 9.8% 11.2% 
Montgomery 32.3 26.4 31.3 30.5 18.5% 15.5% 
Hillsborough 15.8 8.8 15.3 8.8 75.2% 0.8% 
Franklin 18.8 17.5 18.5 16.9 5.7% -3.1% 

MSM Construct 
Study Area 24.6 20.6 25.0 22.9 21.4% 11.1% 
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4. Travel Time 

Figure 17 shows the effect of constructs on vehicle travel time in the AM peak hour. This 
represents an increase in the total number of minutes required to traverse the highway network as a 
result of additional tripmaking in the year 2010. The total new minutes of delay experienced in the 
trend would mean a growth of more than 65 percent. In Scenario 1, the growth in minutes of delay is 
only 20 percent from the 1988 base year. In Scenario 2, the growth in minutes of delay is 36 percent. 

Table 11 shows total vehicle travel time during the AM peak hour on the network in 1988, Year 
2010 Trend, Scenario 1 and Scenario 2, disaggregated by jurisdiction. It indicates that Scenario 1 
produces a 28 percent reduction in the level of year 2010 travel time on the regional network, while 
Scenario 2 produces an 18 percent reduction. 

Table 11 

AM Peak Hour Vehicle Travel Minutes 
in the MSM Construct Study Area 

AM Peak Hour Vehicle Travel Minutes: 
•••-•••••••••••••••-•••a••••••••••••••••••••••••••• Percentage Difference 
1988 2010 2010 2010 From 2010 Trend for: 

Jurisdiction Base Trend Seen.I Scen.2 Seen.I Scen.2 

Washington 187,404 214,849 193,563 192,672 -9.9% -10.3% 
Ewing 253,058 301,650 265,206 203,020 -12.1 % -32.7% 
Lawrence 125,680 185,458 185,864 168,561 0.2% -9.1% 
Hopewell 44,966 59,492 64,337 76,233 8.1% 28.1% 
Princeton 165,878 236,602 172,901 190,643 -26.9% -19.4% 
West Windsor 85,344 241,125 118,129 142,297 -51.0% -41.0% 
Hamilton 43,983 61,178 63,073 69,337 3.1% 13.3% 
East Windsor 53,100 76,750 78,907 98,322 2.8% 28.1% 
Cranbury 54,467 76,032 60,521 64,811 -20.4% -14.8% 
Plainsboro 40,351 118,028 47,364 63,374 -59.9% -46.3% 
South Brunswick 129,393 381,204 216,929 321,286 -43.1% -15.7% 
North Brunswick 73,928 136,191 108,273 117,800 -20.5% 13.5% 
East Brunswick 216,182 268,745 215,810 212,109 -19.7% -21.1 % 
Monroe 76,501 133,951 79,485 79,150 -40.7% 40.9% 
Montgomery 50,962 88,626 59,201 67,154 -33.2% -24.2% 
Hillsborough 125,204 321,775 146,884 278,466 -54.4% -13.5% 
Franklin 179,020 250,563 205,342 238,193 -18.0% -4.9% 

MSM Construct 
Study Area 1!905!421 3!152!219 2.281!789 2!583!448 -27.6% -18.0% 
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Figure 17 

Growth in Travel Time {Vehicle Minutes of Travel} 1988 to 2010 
MSM Construct Study Area: Trend Versus Alternative Development Scenarios 
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CHAPTER VI: 
CONCLUSIONS AND NEXT STEPS 

A. Conclusions 

The questions that were asked as the impetus of the study, as outlined in Chapter I, have now 
been addressed. We have examined the suburban character of higher density, mixed-use centers and 
measured the potential results that can be achieved by changing our current practice of creating low
density, single-use development. 

The extent to which these results can be achieved in the MSM region will depend on our ability 
to implement construct-like development. Although the total implementation of these constructs is 
ambitious, several current initiatives are pushing practice in the construct direction: the concept of 
"communities of place" in the emerging New Jersey State Development and Redevelopment Plan; the 
federal Clean Air Act mandating significant reductions in vehicle miles traveled (VMT), as well as in 
emissions in New Jersey; and the struggle in which many towns are engaged to reduce the impact of 
recent growth on their character and infrastructure. 

Four main conclusions can be drawn from this study, and these are discussed below. 

1. Mixed-Use Centers Can Produce Significant Regional Transportation Benefits 

The results of the previous chapter are clear: Constructs can have significant effects on slowing the 
growth or trips, VMT, and the deterioration or highway speeds normally associated with growing 
suburban areas. In the year 2010, construct scenarios have the following effect, relative to the trend: 

o 10-18 percent reduction in total projected regional automobile trips -- and a 30-60 
percent reduction in the incremental impacts of forecasted growth; 

o 9-12 percent reduction in total projected regional vehicle miles traveled (VMT) -
and a 33-45 percent reduction in the incremental impacts of growth; 

o little, if any, change in regional speeds; and 

o 18-28 percent reduction in added travel time. 

All of these regional network impacts have far-reaching consequences in many areas: 

o The continued deterioration of air quality is retarded; 

o Energy utilization growth rates are lessened; 
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o Increasing traffic delays for passenger and commercial vehicles are reduced; 

o The rapid pace of degradation of highway surface and capacity conditions is cur
tailed, with consequent cost savings implications for funding agencies; 

o Less land is required for new roads and parking areas to accommodate the 
automobile; and 

o The overall amenities of suburban life can be better preserved for all the region's 
inhabitants, while still accommodating the demand for further growth. 

NOTE: The scenarios outlined in this study place the entire 1988 to 2010 growth increment 
either into a city or a higher density, mixed-use, carefully planned construct. No sprawling, dispersed 
suburban development was projected. Achieving this level of success in planning and implementing 
new development patterns by the year 2010 is unlikely because of the number of new developments that 
already have planning permits for traditional, low density, single-use patterns. Success in the future will 
be achieved by working with uncommitted lands and by redesigning existing development over a much 
longer time frame. The extent to which we can achieve these goals will depend on the extent to which 
we can change current land use practices. 

2. Mixed-Use Centers Are A Viable Concept For Suburban Centers 

As conceived in this study, constructs of higher-density, suburban mixed-use centers assume 
continued reliance on automobiles for most forms of travel. At the same time, their design is based 
upon familiarity with and general acceptance of transit and ridesharing alternatives. Further, they 
incorporate the types of pedestrian amenities and interaction that are often lacking in suburban settings. 
Finally, the construct design assumes that, given the opportunity to work and shop near home, and 
encouraged to take advantage of this opportunity by demand management policies, a number of 
suburban dwellers will opt to do so. 

With this understanding as background, it is possible to define constructs that are clearly 
suburban in nature, but which draw on the efficiencies of density and variety to make them active and 
successful places to live and work. Constructs can take advantage of nearby rail stations or regional 
highway links as a way of supporting their higher densities (i.e., 10-15 dwelling units per acre; 
commercial floor area ratios of 1.1 to 2.0), while reducing (but by no means eliminating) the typical 
suburban dependence upon the automobile. Walking constructs can offer residential amenities that help 
support other nearby constructs· which have higher densities and significantly more employment 
opportunities. 

Constructs of limited size (i.e., from 350 to 900 acres) can be sited in a suburban area and 
expected to absorb development pressures for employment and residential growth without converting 
the suburban setting into an urban one. They can incorporate some of the better features of current 
suburban single-use centers and make them work to better advantage for residents and employees. 
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3. Mixed-Use Centers, Through Design and Function, Can Have Tangible Local 
Transportation Benefits 

The nature of higher density, mixed-use centers around the nation has made them more efficient 
places to travel from, to and within. Constructs encourage more internal tripmaking -- where the trip 
never reaches the regional highway network -- because of greater employment opportunities for 
residents and more retaiVservices to attract residents and employees. Furthermore, a number of these 
internalized trips are not made by automobile, since 1) pedestrian-oriented site planning and design, as 
well as density itself, encourages pedestrian tripmaking, and 2) densities allow greater reliance on 
internal transit shuttle systems. 

External vehicular tripmaking is reduced as well, due to the availability of transit services and 
the encouragement of transit modes through the Travel Demand Management (TOM) policies and 
programs of employers and government. In addition, densities enhance ridesharing opportunities, while 
active TOM policies bring ridesharing into reality. 

All these factors have the effect of reducing vehicular tripmaking during all periods of the day 
and in each type of construct, relative to typical suburban development patterns. During the peak 
commuting hour, the Transit Construct produces a 28 percent reduction in vehicles accessing the 
regional highway network for some trip types. In the Short Drive Construct, reductions on the order of 
24 percent are likely, while even in Walking Constructs, reductions of up to 18 percent are likely. Off 
peak reductions are typically less, but can have an impact. 

4. Promoting Strong Urban Growth Along With Suburban Mixed-Use Centers Gives the Best 
Regional Results 

The type of strong urban resurgence that the Regional Forum set as a goal for New Brunswick 
and Trenton has beneficial effects on the region as a whole, particularly when combined with suburban 
constructs. As shown in Chapter V, major urban growth in employment and households, combined 
with the suburban constructs, reduces the growth in total trips by nearly 20 percent. Without that 
type of urban growth -- meaning that it must be absorbed into the suburban constructs -- the overall 
growth in regional trips is reduced by only 10 percent. Similar differences occur for the other impact 
criteria. This points out, as the Regional Forum previously indicated, that strong urban development 
policies must be in effect and that they can support suburban development. 

B. Next Steps 

Three areas are indicated for further analysis as a result of this study: making technical 
improvements to the first study, addressing more questions relevant to the relationship of land use and 
transportation; and developing a methodology to encourage land use change by those entities which 
control the development process. 
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1. Technical Improvements to the MSM Model and Regional Network 

Technical issues that remain at the conclusion of this study include: 1) redoing an overall 
regional analysis to include the cities of New Brunswick and Trenton, and 2) further expanding of the 
TransCAD/construct modeling effort for use as a more refined planning tool by MSM and its 
constituents. These are briefly described below: 

a. Improving the Modeling of the Cities 

As discussed in Chapter V, regionwide trip generation formulas do not reflect urban tripmaking 
conditions well. In order to understand better the full regional -- urban and suburban -- and 
subregional consequences of constructs and strong urban growth, new formulas should be developed 
or urban area vehicle trip reduction factors devised. In addition, more detailed networks and traffic 
zones for the urban areas need to be built (e.g., Trenton is represented by only one zone in this 
model) to better distribute tripmaking within and around the periphery of the cities. 

This type of modeling will also help urban areas to implement traffic and public transportation 
improvements which are responsive to the changing commuting patterns of the 1990's. 

b. Expanded/Refined Use of the Study Methods 

The construct vehicle trip reduction methodology, in combination with the Trans CAD regional 
modeling package, is used here primarily as a tool for analyzing major, areawide development and 
transportation impacts. However, it can be readily refined to forecast discrete network impacts of 
site specific development types at the municipal and sub-municipal levels. 

In particular, use of the spreadsheets offers analysis of vehicle trip reductions for peak hours and 
off-peak periods not analyzed by the regional model in this study. With this tool, MSM can assist 
the municipalities and counties in assessing land use decisions in conjunction with the status of the 
transportation network, 

In order to accomplish this, a more detailed network for the MSM region should be built, 
including a peak hour version, as well as more refined traffic zones created to account for particular 
projects, 

2. Quantifying the Public and Private Costs and Benefits of the Study Findings 

The finding that the vehicle trip generation of projected new development in the region can be 
reduced by as much as 60 percent through changes in land use and development patterns is dramatic. 
Even the lesser reductions potentially achieved by these changed development policies are worth further 
consideration. The benefits of these reduced vehicle trips to the public and private sectors deserve 
further quantification. For example, if year 2010 travel demand was reduced by 20 percent from 
forecast levels, what savings in highway maintenance costs would result? What new highway links 
could be postponed or not constructed? What energy savings would result? And, what are the longer
term environmental savings in terms of such measures as improved air quality or preserved open land? 
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These questions are probably of most interest to public sector decision makers. However, the 
development community would be interested to know whether these "construct-style" projects could be 
built at less or at least the same cost as the current type of projects. Will they be marketable? Are there 
savings afforded by reduced parking requirements? Lower lot sizes? Lower roadway costs? Less 
impact fees? Specific case studies of construct patterns should be conducted to explore these questions, 
as MSM develops design guidelines and an implementation framework for the new options. 

; 

3. Seeking Public Support for Changing Regional Development Patterns 

In this study, MSM Regional Council and the consultant team have worked together to see 
whether higher density, mixed-use suburban development can achieve traffic impact reduction on a 
regional level. The conclusion is that indeed it can. As MSM moves forward, this evidence needs to be 
supported by data from other subject areas, including that outlined in Section 2 above, and presented to 
local officials, employers, developers, and residents. 

MSM recognizes the institutional strength that is invested in current land use patterns. Besides 
changing the zoning ordinances and master plans specifying the preference for low density, single-use 
development, banks, developers, residents associations, and many planning professionals will need to be 
convinced that a new pattern of development will be worth the risk of making a change. 

MSM is a unique private, non-profit planning organization, carrying•out both research and 
advocacy activities in central New Jersey. As a non-governmental agency, MSM has no authority to 
implement its recommendations, but its twenty-three-year history in the region has given MSM 
considerable credibility among its constituents. MSM staff will widely disseminate the results of this 
study and will use their influence through private and public meetings and seminars to ensure that 
serious consideration is given to the recommendations. 

Further, the concepts outlined here will be strengthened by the goals and objectives of the New 
Jersey State Development and Redevelopment Plan and the federal Oean Air Act, as communities seek 
to bring their local plans into conformity with state policies. These state initiatives will provide the 
needed incentive for county and local governments to change their land use decision-making process. 

The Urban Mass Transportation Administration and the New Jersey Department of 
Transportation have agreed to sponsor some of the additional work outlined above. Th·e results of this 
work will determine whether the benefits of land use change can be translated from the pages of this 
research report into the protection and enhancement of the quality of life in the region. 
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Appendix A 

Calculation of Vehicle Trip Reduction Factors 
for Walking, Transit, and Short Drive Constructs 



TO: 
FROM: 
DATE: 
SUBJECT: 

MEMORANDUM 

MSM Regional Council 
Land Use/Transportation Study Consultant Team 
October 26, 1990 
Construct Trip Reduction Factors 

This memo is intended to serve as a working record of trip reduction expected 
from Land Use Constructs, for review and fina1 comment from appropriate parties. The 
trip reduction factors have been prepared both from the perspective of land use and for 
direct use in the TransCAD network model. 

Based on our prior memorandum of September 25, and our study team meeting 
of October 11, we have finalized our estimate of the vehicular trip reductions which can 
be attributed to the various land use mix and density characteristics of our three con
structs. As you know, we have worked hard to tie the estimated reductions to docu
mented case study data. This memo presents the estimated reductions for each con
struct on a land use basis, the methodology utilized for translating these to the 
categories required for the regional network model, along with the results of each 
analysis stage. 

Attached are tables summarizing case study trip reduction data which are con
sidered applicable to our constructs as base values, plus additional trip reduction incre
ments which can be expected for the various land use types under each of the three 
constructs. These factors have been devised for use with vehicle trip rates based on 
land use, similar to standard ITE trip generation rates. As we discussed, they can also 
be applied to person trip rates, provided that the same vehicle occupancy rates are used 
in the basic trip generation for the trend and construct scenarios. 

Reduction Factor Determination Method 

The methodology for determining the trip reduction factors is summarized below. 
All land use based factors were estimated for the AM peak hour, PM peak hour, offpeak 
period and the average daily traffic (ADT) conditions, while the values for the network 
were focused on only the AM peak hour. 

1) Define land use and transit characteristics of constructs. 
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2) Determine conditions which lead to reduction of network vehicle trips through the 
means of a) changing external trips to internal trips (either vehicle, transit, or walk) 
and b) shifting mode of external trips (from SOVs to either transit or rideshare 
modes). 

3) Use data from actual case studies at existing Suburban Activity Centers to help 
determine the level of trip reductions that would be experienced in our constructs 
under the conditions established in 2). 

4) Compare constructs to case study data conditions to see if case study reductions 
apply, or if additional trip reductions can be expected beyond the case study 
values due to more favorable construct conditions. 

5) Sum trip reductions for each construct. The initial reduction estimates were ex
pressed as individual percentages for each relevant condition, and presented as 
simple sums for "gross" reductions. For "net" reduction factors, the values for the 
individual component conditions were combined as the product of sub-factors for 
each percentage. This was done to avoid double counting, as the effects of one 
condition remove a portion of total trips that can be affected by other conditions. 
For example, transit users produced by construct conditions are not available for 
carpools and vice versa. Numerically, if individual trip reductions of 15% and 10% 
might be estimated for transit mode shift and carpooling, repectively, the gross 
reduction would be 25% (15 + 10), but the net reduction factor would be 0. 765 
(0.85 x 0.90), implying a lesser reduction of 1 - 0.765 = 0.235 or 23.5%. 

6) As a basis for comparison of construct trip making with the same development 
program under "trend" conditions, the ITE trip generation rates for AM peak, PM 
peak and average daily vehicle trips (with offpeak trips as a byproduct) were ap
plied to construct land use programs. Trip generation under construct conditions 
was calculated using ITE rates modified by the estimated reduction factors. For 
each construct, trips made with reduced rates were compared with trips 
produced with unmodified rates, yielding estimates of trip reduction performance 
compared with "trend" conditions. THIS STEP IS IMPORTANT FOR OVERALL 
ANALYSIS, BUT WAS NOT USED FOR ESTABLISHING CONSTRUCT TRIP 
MAKING IN THE NETWORK MODEL 

7) Convert construct land use based trip reduction factors to H BW (Home Based 
Work), HBO (Home Based Other), and NHB (Non Home Based) categories in the 
AM peak hour, as required by the TransCAD network model. 

8) Run TransCAD model for "trend" scenario and first construct alternative (AM peak 
hour). 
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9) To supplement and expand on the "AM peak hour only" operations of TransCAD, 
analyze trip characteristics on a construct level versus the same land use 
programs on a trend basis for AM peak, PM peak, off-peak and ADT, as set forth 
in 6). 

Application 

In prior study phases, we have already identified the characteristics of the constructs. 
This memo summarizes the identification of the trip reduction factors to be applied to ITE 
rates for each land use. These steps are explained below. 

1) The trip reductions from the constructs are due to a combination of factors. 
These include: 

overall office/retail/housing mix; 
jobs/housing ratio; 
total employment; 
design integration; 
proximity to rail transit; 
presence of radial bus service; 
presence of internal bus service; 
constrained (and in the case of the transit construct priced) parking supply 
for commercial uses; and 
increased residential density. 

2) These factors in various combinations can result in varying degrees of reduction 

3) 

of single occupant vehicles, due to: 

internalization of external vehicle trips, whether by vehicle, transit, or walk
ing; and/or 
reduction of external vehicle trips by mode shifts to transit or rideshare 
modes. 

In looking for case study data to use in measuring the trip reduction effects of 
these characteristics, we found no comparable existing data for areas which com
bine all of the factors as our constructs are intended to do. Probably the largest, 
most recent, most consistent data set is that found in NCH RP 323, Travel Charac
teristics at Large-Scale Suburban Activity Centers (October, 1989) by Kevin 
Hooper of JHK1, one of our "peer review group." As shown in his report and in 
other studies such as Cervero's2, existing "suburban activity centers" or 

1. Hooper, Kevin G. Travel Characteristics at Large-Scale Suburban Activity Centers, 
National Cooperative Highway Research Program Report 323, (October, 1989). 
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"suburban employment centers" typically exhibit some of the above characteris
tics, but not all. With the possible exception of Bellevue, Washington, the existing 
suburban activity centers exhibit some land use mixing (particularly office/retail), 
but generally not the parking restraints, clustering, rail service, internal transit serv
ice, or pedestrian amenities which are included as assumptions in our constructs. 
And, many of the suburban activity centers are actually more like the "trend" 
development than the constructs. In fact, those individual cases where higher 
transit use or walking rates have been achieved are those like Bellevue which 
seem closer to our constructs in terms of adding transit, providing more housing 
units, better integrated design, pedestrian walkways, etc. Beyond the Hooper 
report, other case studies are useful in that they measure effects of transportation 
demand management measures, individual land use or transit service charac
teristics, but do not consider the land use mixing. 

4) Thus, a decision was made to use the average values from NCHRP 323 as a 
base indicator of trip reductions which can be achieved through mixing land 
uses and Increasing density in activity centers which would otherwise be 
dispersed in the "trend" (sprawl) pattern. The case study averages provide 
the benchmark values, tied to reality, which can be the starting point for the 
regional testing. Bear in mind that these trip reductions are fairly substantial in 
themselves. Their impact, when applied regionally, should be fairly significant 

5) Then, for each land use under each construct, additional references and 
"professional judgment" are used to estimate added reductions which can be at
tributed to the particular features we are assuming for our constructs. Some of 
these are tied to the Hooper data for Bellevue and other case study data of 
developments which are most like our constructs. Others are estimates, based 
on work/non-work trip percentages, ratios of employment to housing, etc. For 
some trip types there will be no further trip reductions beyond those indicated in 
the Hooper cases. 

The exception is the walking construct, which is not really a "suburban activity 
center" as currently defined, and for which there is the least case study data. The 
most comparable data, if available, would probably be from new towns such as 
Reston or the new "neotraditional suburbs." In this case, the study team reached 
a decision that the base case trip type values could not be achieved in all cases, 
since the walking construct had the least similarity to the mixed use centers 
studied, notably in its lack of employment opportunities. Therefore, in the case of 
the walking construct, base reductions were made smaller for some trip types 
through negative adjustments, as shown in the tables. 

2. Cervera, Dr. Robert. America's Suburban Centers: A Study of the Land Use
Transportation Link, Prepared for Office of Policy and Budget, Urban Mass Transporta
tion Administration, Report No. DOT-T-88-14, Washington, D.C. (January, 1988). 
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An example of how this method is applied, related to office trips, follows. The numbers 
correspond to those shown in Page 1 of the attached tables. 

For office use in the AM peak hour, NCH RP 323 shows that for "smaller centers," 
(those most similar in size to our constructs), an average of 10% of employees make a 
stop within the activity center. Mode shift data from NCHRP for the non-Bellevue subur
ban centers3 show that on average 1 % use transit, walk or bike, and 7% carpool. These 
values are put into the matrix as base case study values. It is assumed that these reduc
tions would be achieved as a minimum vehicle trip decrease from the trend values in any 
of the constructs. Result: 0.90 x 0.99 x 0.93 = 0.83 net trip reduction factor. 

Then, for the transit construct, an additional 2% internal trip reduction is es
timated, due to the internal transit system and improved walking conditions. An addi
tional 12% transit use is estimated, based on Bellevue's 10% transit mode share (with 
radial bus system) plus an estimated 2% reduction due to the rail access. Reductions 
due to ridesharing are not increased over the case study value. Result: 0.83 (from base 
case, above) x 0.98 x 0.88 = . 71 net trip reduction factor (as shown in page 1 of the 
Tables). 

For the short drive construct, reductions due to increased internal walking are in
creased by 1%, and carpooling is increased 8% over the base values, based on 
Cervero's findings of 15% carpool rates for large and medium mixed use centers. 
Result: 0.83 (from base case, above) x .99 x .92 = .75 net trip reduction factor. 

For the walking construct, office trips will be a much smaller proportion of total 
travel, but, due to their location they will attract a large proportion of employees and 
visitors from within the construct. Thus, the 10% internal trip reduction from the base 
case is deemed valid for office uses in this construct. However, no external transit use or 
carpooling increases are predicted for the walking construct, due to the absence of new 
regional services and the low proportion of use in commercial space, which would not 
justify adding local bus service. Thus, these values are listed as negative values 
(translated into factors greater than one) in the table. Result: 0.83 x 1.01 x 1.07 = 0.90 
net trip reduction factor .. 

Pages 1, 2, and 3 of the attached tables list trip reductions by land use for each 
construct. Then, Page 4 of the tables summarizes the total trip reductions by construct. 

3. For the transit use value, Bellevue is excluded from the base case value due to its 
atypical, higher level of transit service which would raise the base value too high to be 
used in all cases. 
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As we have talked about before, it is difficult to substantiate every factor as ap
plied to every trip type. However, it should be reasonable to predict, as we have done 
here, how each construct stacks up against the current suburban activity centers for 
each type of trip. Looking at the literature, the values we have calculated here seem 
within ranges which have been measured in other case studies such as those presented 
in the ITE 1987 Trip Generation manual4 and the Stover and Koepke text Transportation 
and Land Development. 5 

Similarly, the February, 1990 FHWA report, Evaluation of Travel Demand Manage
ment Measures to Relieve Congestion6, states that, for programs of Transportation 
Demand Management (TOM) measures in combination, "trip reductions in the range of 
20% to 40% can be the norm, rather than the exception." Although our study purposely 
does not attempt to isolate TOM program effects, TOM programs such as constrained 
and priced parking, TMA activity, rideshare incentives, and staggered work hours are 
considered part of each construct "package" along with the land use mix, density and 
design features which are the focus of this analysis effort. 

We welcome the comments of the "peer review group" in adding comparative 
data, Also, as the constructs become incorporated into existing town centers, shopping 
centers, etc., it may be possible to adapt the trip reduction factors to reflect actual condi
tions. 

/ Attachments: Tables, Charts 

------------
4, Institute of Transportation Engineers, Trip Generation, 4th Edition, (1987), pp. 17-21, 

5. Stover, Vergil G. and Koepke, Frank J. Transportation and Land Development, In
stitute of Transportation Engineers, Englewood Cliffs, New Jersey (1988), pp. 47-48, 

6. Kuzmyak, J. Richard, Schreffler, Eric N. and Katz, Harold et al. Evaluation of Travel 
Demand Management (IDM) Measures to Relieve congestion Repot No. FHWA-SA-90-
005, prepared for Federal Highway Administration, Washington D.C. (February, 1990), p 
28. 
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MSM Trip Reduction Relationships: 10/20/90 
Land Use Type: COMMERCIAL (OFFICE) TRIPS 

AM Peak PM Peak Off Peak 
Values Refer. Values Refer. Values Refer. 

CASE STUDIES: MIXED USE DEV'T/SUBURBAN ACTIVITY CENTERS 
Construct/Reduction Type: 

Base Reductions for All Constructs: 
Internal Trips: 
(All Modes) 

External-Transit 
External-Carpool 

Subtotal (Gross): 

10% 

1% 
7% 

18% 
Additional Reductions/Totals by Construct: 
TRANSIT CONSTRUCT: 

Internal-Vehicle 
Internal-Transit 
Internal-Walking 
External-Transit 
External-Carpool 
CONSTRUCT TOTAL (Gross): 

* Net Ratios= 
SHORT DRIVE CONSTRUCT: 

Internal-Vehicle 
Internal-Transit 
Internal-Walking 
External-Transit 
External-Carpool 
CONSTRUCT TOTAL (Gross): 

* Net Ratios= 
WALKING CONSTRUCT: 

Internal-Vehicle 
Internal-Transit 
Internal-Walking 
External-Transit 
External-Carpool 
CONSTRUCT TOTAL Gross): 

0% 
1% 
1% 

12% 
0% 

32% 
0.71 

0% 
0% 
1% 
0% 
8% 

27% 
0.75 

0% 
0% 
0% 

·1% 
-7% 
10% 

2 
3 

4 

5 
6 

7 

8 

9 

10 
10 

10% 

1% 
7% 

18% 

0% 
1% 
1% 

12% 
0% 

32% 
0.71 

0% 
0% 
1% 
0% 
8% 

27% 
0.75 

0% 
0% 
0% 

-1% 
-7% 
10% 

11 

12 
13 

14 
15 
16 

17 

18 

19 

20 
20 

25% 

0% 
0% 

25% 

0% 
1% 

10% 
0% 
0% 

36% 
0.67 

0% 
0% 
5% 
0% 
0% 

30% 
o. 71 

0% 
0% 
0% 
0% 
0% 

25% 
* Net Ratios= 0.90 0.90 0.75 

21 

22 
23 

24 

25 

* Ratios cont>ine individual percentages as a product of corresponding reduction factors. 

REFERENCES: 
1,11 Hooper, p. 72, Table 17 Average for smaller centers, stop within SAC, 10% 
2,12 Hooper, p. 68 
3,13 Av. mode split for non-Bellevue sites: 92% auto, 7% carpool, 1% bus/walk/bike 
~,14 H/SH estimate 
5,15 H/SH estimate 
6,16 H/SH estimate based on Bellevue 10% transit/bike/walk mode share with 

radial bus and 2% due to rail access 
7,17 H/SH estimates: slightly higher walk COlllllJte due to more housing nearby 
8, 18 

9, 19 

10,20 
21 
22,23 

24 

25 

Cervero, America's Suburban Centers, p. 955 - increase due to density/land use mix 
H/SH estimates: base reduction applicable to comnercial trips because 
nature and location make office uses likely to attract local workers 
H/SH estimates: reduced from base due to low proportion of office use in construct 
Hooper, p. 72, Table 17 ·· midday trips by office workers within SAC - smaller centers 
H/SH estimates: marginal diversion to transit beyond case study value; 
large increase in walk trips due to density, design features 
H/SH estimate: increase in walk trips due to more retail integration 
and design features, but less than that for transit construct due to greater distances 
H/SH estimate: base rates apply for offpeak trips due to high ratio of comnercial to 
office space, design features 



MSM Trip Reduction Relationships: 10/20/90 
Land Use Type: RETAIL TRIPS 

AM Peak PM Peak Off Peak 
Values Refer. Values Refer. Values Refer. 

CASE STUDIES: MIXED USE DEVELOPMENT/SUBURBAN ACTIVITY CENTERS 
Construct/Reduction Type: 

Base Reductions for All Constructs: 
Internal Trips: 

call modes) 14% 14% 6 23% 11 
External-Transit 0% 0% 1% 12 
External-Carpool 0% 0% 1% 13 

Subtotal (Gross): 14% 14% 25% 
Additional Reductions/Totals by Construct: 
TRANSIT CONSTRUCT: 

lnternal-Vehi cle 0% 0% 0% 
Internal-Transit 0% 0% 2% 14 
Internal-Walking 1% 2 1% 7 10% 15 
External-Transit 2% 3 2% 8 0% 
External-Carpool 0% 0% 0% 
CONSTRUCT TOTAL (Gross): 17% 17% 37% 

* Net Ratios= 0.83 0.83 0.67 
SHORT DRIVE CONSTRUCT: 

Internal-Vehicle 0% 0% 0% 
Internal-Transit 0% 0% 2% 16 
Internal-Walking 1% 4 1% 9 5% 17 
External-Transit 0% 0% 0% 
External-Carpool 0% 0% 0% 
CONSTRUCT TOTAL (Gross): 15% 15% 32% 

* Net Ratios= 0.85 0.85 0.70 
WALKING CONSTRUCT: 

Internal-Vehicle 0% 5 0% 10 0% 18 
Internal-Transit 0% 0% 0% 
Internal-Walking 0% 0% 0% 
External-Transit 0% 0% -1% 19 
External-Carpool 0% 0% ·1% 20 
CONSTRUCT TOTAL (Gross): 14% 14% 23% 

* Net Ratios= 0.86 0.86 0.77 

* Ratios combine individual percentages as a product of corresponding reduction factors. 

REFERENCES: 
1,6, 11 
12,13 
2,3,7,8 

4 
5, 10 

14,15 

16,17 

18 

19,20 

Hooper, p. 89 -- average of smaller activity centers (Bellevue, South Coast Metro and Southdale) 
Hooper, p. 89 -- average of smaller activity centers (Bellevue, South Coast Metro and Southdale) 
Slightly higher retail conmJte trips by radial transit, walking 
(estimate) 
Slightly higher retail conmJte trips by walking -- estimate 
Base values hold for retail eq,loyrnent due to relatively low nunber of jobs to be filled by 
high nunber of households in construct 
For transit construct, 12% increase in internal offpeak trips estimated over 
case study values - due to higher density, design, constrained parkinng 
For short drive, moderate increase in retail offpeak internal trips due 

to better design, clusteering (estimate) 
For walking construct, 1base values assuned to hold for offpeak due to large nllli>er of 
households to support neighborhood coomercial center 
Base values do not apply due to low square footage of retail -- not large enouugh 
center to attract carpool, transit offpeak trips 



MSM Trip Reduction Relationships: 10/20/90 
Land Use Type: RESIDENTIAL TRIPS 

AM Peak PM Peak Off Peak 
Values Refer. Values Refer. Values Refer. 

CASE STUDIES: MIXED USE DEV'T/SUBURBAN ACTIVITY CENTERS 
Construct/Reduction Type: 

Base Reductions for Transit 
Internal Trips: 

and Short Drive Constructs: 

(All Modes) 
External-Transit 
External-Carpool 

Subtotal (Gross): 

27% 
0% 
0% 

27% 
Additional Reductions/Totals by Construct: 
TRANSIT CONSTRUCT: 

Internal-Vehicle 
Internal-Transit 
Internal-Walking 
External-Transit 
External-Carpool 
CONSTRUCT TOTAL (Gross): 

* Net Ratios= 
SHORT DRIVE CONSTRUCT: 

Internal-Vehicle 
Internal-Transit 
Internal-Walking 
External-Transit 
External-Carpool 
CONSTRUCT TOTAL (Gross): 

* Net Ratios= 
WALKING CONSTRUCT: 

Internal-Vehicle 
Internal-Transit 
Internal-Walking 
External-Transit 
External-Carpool 
CONSTRUCT TOTAL (Gross): 

* Net Ratios= 

1% 
1% 
4% 

10% 
5% 

48% 
0.59 

0% 
0% 
0% 
0% 
5% 

32% 
0.69 

0% 
0% 

-17% 
0% 

10% 
20% 

0.77 

2 

3 
4 
5 
6 
7 

8 

9 

10 

11 

12 

27% 
0% 
0% 

27% 

1% 
1% 
4% 

10% 
5% 

48% 
0.59 

0% 
0% 
0% 
0% 
5% 

32% 
0.69 

0% 
0% 

·17% 
0% 

10% 
20% 

0.77 

13 

14 

15 
16 
17 
18 
19 

20 

21 

22 

23 

24 

7X 
0% 
0% 
7X 

3% 
3% 
4% 
2% 
0% 

19% 
0.82 

4% 
2% 
4% 
0% 
0% 

17% 
0.84 

3% 
0% 
5% 
0% 
0% 

15% 
0.86 

25 

26 
27 
28 
29 

30 
31 
32 

33 

34 

* Ratios combine individual percentages as a product of corresponding reduction factors. 

REFERENCES: 
1,13 
2, 14 
3,4,5 

Hooper, p. 94, average for smaller centers. 
No data found on carpool rates per residential unit in suburban centers. 
Moderate increases estimated due to increase in housing units, design, density 
Increases bring total to 33% •• coq:,are to Hooper, p. 94 

6,18 NYC conmJters estimated at 10% 
7,19 Moderate carpool increase seen as result of higher residential density 
8,9 No increases over base data seen for short drive 
10,22 Moderate carpool increase seen as result of higher residential density 
11,23 Reduced internal trips dbeyond base due to fewer ~loyment opportunities within zone 
12,24 Residential clustering assuned to foster carpooling - 10% of HBW trips 
15,16,17 Moderate increases estimated due to increase in housing units, design, density 

Increases bring total to 33% -- coq:,are to Hooper, p. 94 
20,21 No increases over base data seen for short drive 
25 50% of non-~loyee trips (14%) internal to construct - H/SH estimate 
26,27,28 overall 10% increase in internal tripmaking due to constrained parking, land use mix 
29 Low off-peak transit use increase·- trips to NYC 
30,31,32 Overall increase in internal tripmaking due to fewer workers/hh (more families), land use mix, design 
33,34 Increase over base condition in internal offpeak tripmaking,due to larger HH size, more 

families, fewer workers, clustering, presence of shopping, services within construct 
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Appendix C 

TransCAD Package Steps and Trip Generation Equations 





Appendix 3 

Models - Calibration 

The following discussion detailing the steps involved in 
running model applications in TransCAD is being supplied to 
MSM staff to supplement tutorial and seminar training 
already completed. 

The model execution involves creating a database network, 
building a matrix table of shortest paths, determining trip 
distribution with the gravity model, assigning the trips to 
the network and evaluating the results. This is 
accomplished through a series of models and worksheets 
executed sequentially. They will be discussed in the order 
which they occur. 

I. Data Assignment Network 

1 

The MSM application database contains a line database 
commonly refered to as the network. When it is used as part 
of an application line database, it will be referred to as a 
database network. When being used as input to one of the 
transportation models, it will be referred to as the 
assignment network. 

To create a database assignment network, select all the 
links in a line application database that will be used in 
the assignment process. Select all the centroids that will 
be used in zonal interchanges. It is not necessary to 
select all links and centroids in a line database. If a 
small area is to be studied such as Mercer County, only 
those links and centroids need to be selected from the three 
county set. From the procedures menu, choose Network 
Builder (80386). Fill in the template with information on 
the name and location of the new network. A listing of the 
node fields of the line database will be displayed. Select 
those fields that will be used in any calculations based on 
the nodes in the network. Node fields that may be included 
in the application network are thbse that contain transfer 
penalties. Because the MSM application database does not 
currently contain any information on transit routes, no 
fields should be selected. 

The next list is of the available fields on the links in the 
network. Select the fields containing generalized cost and 
capacity for the link. The generalized cost of any link is 
the free flow travel time for that link plus any additional 
cost (in minutes) that would be incurred by any user of the 
link. A toll fee is ·an example of an additional cost to a 
user of that link. The current version of the MSM 
application network only uses the free flow travel time in 
the g~neralized cost for most links. The exception to this 



is the centroid connectors. Centroid connectors are given 
an additional penalty of 999 minutes to every user on the 
link. This is done to prevent trips from passing through a 
zone via the centroid connectors on the way to a destination 
zone. Because of this, travel times for all 
origin/destination pairs will be increased by 1998 minutes 
(999 when leaving a zone and 999 when entering) The 1~98 
minutes are later removed to arrive at the true travel time. 

· The resultant file will be used to create a shortest path 
table and assign trips. 

II. Matrix of Travel Time 

2 

With the assignment network built, the next step is to 
calculate the shortest path between zones which are 
represented as centroid connectors. TransCAD calculates the 
shortest path based on the generalized cost for a set of 
links whether it is in travel time or distance. First set 
the current layer to a node layer of a line database, and 
select all the centroids and external stations that will be 
used in the travel time matrix table. From the procedure 
list, choose Pathtabl, and fill in the template with file 
name, location and a descriptive label for the table. 
Choose a network file created in Step I. Enter the weights 
for link fields contained in the network. For our 
discussion, enter 1 for generalized cost and O for link 
capacity. The cost of the path is a linear equation (Field 
1 * Weight + Field 2 * Weight ... ) . The resulting matrix 
table of zone to zone travel times will be used in the 
gravity model in Step 3. Because it is a zone to zone 
matrix, the internal zone travel. time is not calculated and 
is represented in the table as a missing value. Because of 
the addition of 999 to all centroid connectors, every cell 
in the travel time matrix table will be 1998 too high. This 
value can be rem9ved by creating a second matrix table in 
the Table Editor using the same set of centroids and 
external stations as were used to create the travel time 
matrix table in Pathtabl. Fill the new table with 1998. 
Using the Table Manipulations procedure, subtract the 1998 
table from the travel time matrix table. This will yield a 
table with the correct travel time except for internal trips 
(the diagonal) which will be -1998. This number must be 
changed to either missing (press delete key) or any amount 
of positive travel time in minutes. By leaving the diagonal 
value as missing, all trips generated are forced onto the 
network. The lower the diagonal number, the more intrazonal 
trips will occur. Inversely, the higher the intrazonal 
time, the fewer the number of trips. Edits to the diagonal 
must be done one cell at a time, either in a different 
matrix table where they can be manipulated and added to the 
travel time matrix, or the diagonal of the travel time 
matrix can be edited directly. · 



3 

III. Gravity Model 

Trip distribution is accomplished through the gravity model. 
To execute the gravity model, you will need to create two 
table files, one with production and the other with 
attractions. The structure of these files must be the same 
as the matrix table created in the Pathtabl step. There are 
three choices of gravity models, Origin Constrained, 
Destination Constrained or Doubly Constrained. If the 
Doubly Constrained model is used, then the production and 
attractions (P's and A's) must be balanced. To balance P's 
and A's, choose the Balance procedure and balance P's and 
A's to either P's or A's; or use Balance2 to adjust both P's 
and A's. To accomplish the balancing, first, import the raw 
productions and attractions into the node list, and run 
either Balance or Balance2. Copy the results to the table 
files through the table menu. From the procedure list, 
choose Grav04. Select the type of gravity model to be used 
(Origin, Destination or Doubly Constrained) . Enter the 
output table file name and path location. Use a generalized 
cost table created in Step II. Enter the name of the 
production and/or attraction table to be used (this is based 
on the type of gravity model used) . Select the type of 
functional form to be used, either negative exponential or 
inverse power. Finally, enter the cost function (friction 
factor) to be used. The output file will contain a zone to 
zone matrix of the trip distribution (O/D demand). 

IV. Assignment 

The assignment model procedure brings together the output 
produced in Steps II and III. To run an assignment, select 
the capacity restrained assignment model from the traffic 
assignment menu. Enter the name of the solution file and 
where it is located. Select a network created in Step I. 
Select the fields with generalized cost and link capacity 
data. Enter the values for alpha and beta in the Bureau of 
Public Roads (BPR) formula (.15 and 4.0 respecti~ely). 
Enter the trip distribution table created in Step III. 
Finally, enter the number of iterations to be run if closure 
is not made. Twenty iterations are recommended. At the 
completion of the assignment, the user will be prompted to 
input the fields in the network application database that 
will contain the forward and reverse flows. Forward flows 
are those traveling from Node A to Node B on any link. 
Reverse flows are trips from Node B to Node A on two-way 
links. All two-way links will contain both forward and 
reverse flows, while one-way links will contain only forward 
flows. 

V. Measures of Effectiveness 



Post processing of assignments is done both inside and 
outside of TransCAD. Numerous measures of effectiveness 
were used to monitor the calibration process and gauge the 
effect of changes to scenarios. Measures of effectiveness 
used during post processing included Root Mean Square Error 
(RMSE), Volume to Capacity Ratio (V/CR), Level of Service 
(LOS), congested travel time, average trip length (in both 
miles and minutes), Vehicle Miles of Travel (VMT), Average 
Speed and percent of intrazonal trips. 

RMSE 

RMSE is the only measure that must be calculated outside of 
TransCAD. The remaining can be calculated using the data 
editor. The formula to calculate RMSE is as follows: 

where: 

I: (Sim - Obs 
Obs 

n 

2 

sim = Simulated Flow 
obs= Observed Flow 
n = Number of Observed Counts 

4 

The resulting value indicator of the effectiveness of the 
simulation. The caveat to this is if the observed counts 
are taken at locations with large variations day to day, the 
RMSE is less reliable. Observed counts along major 
arterials are most desirable because of the consistency of 
the daily volumes, while counts along local or neighborhood 
streets are less desirable. RMSE can be applied to the 
network at regional levels as well as subregional levels 
(such as a separate RMSE calculated for each county) 
dependant on the number of counts available. 

Traffic Counts 

Traffic count data was supplied by NJDOT for state roads in 
the MSM region from their traffic survey program. The time 
frame of the counts ranged from 198 6 to 1990. Where the 
1988 data was available, it was used as is. On the segments 
where there was no data for 1988, the counts were adjusted 
by weighting to represent a 1988 count. The distribution of 
available data throughout the MSM region is not as even as 
we would like with most of the counts along Routes 1, 130, 
31, and Interstate 195/295 in Mercer and Middlesexx counties. 
Somerset County contained only three points with usable 
count data. This lack of observed traffic data brings up 
concern about calibration volumes in the south Somerset sub
region. Because it is an isolated area, its effects on the 
rest of the regional calibration would be minimal. If the 
Somerset area will be used in the future for a more detailed 



study, it is recommended additional traffic counts 
obtained to assist in refining the calibration 
subsequent applications. 

Volume to Capacity Ratios/LOS 

be 
and 

5 

Volume to Capacity Ratio is used to determine simulated 
levels of service. This is a link level measure that should 
be looked at with an area wide approach. Groups of links 
should be compared, not individual link segments. This can 
be used as another measure to judge the effectiveness of the 
calibration process. It could also be used as an indicator 
of possible future conditions. Again, it should only be 
taken in a general area context. LOS categories used were 
taken from the Highway Capacity Manual: 

A= 0.0 - 0.4; 
B = Oo4 - 0.7; 
C = 0.7 - 008; 
D = 008 - 0.95; 
E = 0.95 - le05; 
F = 1.05 - 1.Sc 

Congested Travel Times and Speeds 

Congested Travel Time and Speeds is another good measure of 
the effectiveness of the calibration process. It is similar 
to V/CR and LOS in that it should be used on an area basis 
when compared to real world conditions. By comparing them 
to free flow travel time and speeds, the effect of the 
simulation becomes readily apparent. To calculate congested 
travel time and speeds, apply the following formula to the 
links in the network. 

Congested 
where: 

Travel Time= time0 [1 + A(Vt/C) 
time0 = free flow travel time 
A= alpha from BPR formula 
B = beta from BPR formula 
Vt= calculated flow 
C = capacity 

Congested speeds are derived from the congested travel time. 
Congested travel time/distance* 60. 

Average Trip Length in Miles and Minutes 

During calibration, average trip length in miles and minutes 
is an indicator of the improvement of the calibration 
process. Average trip lengths in miles are calculated by 
simply taking the sum of the miles traveled divided by the 
sum of the trips assigned. For the average length of trip 
in minutes and the sum of minutes of travel over the sum of 
the trips assigned will yield the average length of trips in 
minutes. Targets used were 8 miles and 20 minutes in length 
which were based on Montgomery County, Maryland travel time. 



Vehicle Miles of Travel 

VMT is used as an indicator of the increased use of a 
network during scenario applications. VMT is calculated by 
summing the number of trips and multiplying that by link 
length and number of lanes. The difference between 
calibration VMT and scenario application VMT can be due to 
an increase in the P's and A's, or excessive congestion 
causing increased trip length. If there is little or no 
change in the average trip length, then the increase VMT 
would be due to an increase in the number of trips on the 
system. 

6 



Table 5 

Trip Generation Equations 

Independent Variables 

DU - Dwelling Units - all sizes/types 
RE - Retail Employees 
NE - All Other Employees 
us - University Students 

Present (1980 - 1990) 

Production 
HBW = 2.48 * DU 
HBO = 6.64 * DU + 0.84 * us 
NHB = 0 .25 * DU =0.39 * us + 2.92 * RE +1.13 *NE 

Attractions 
HBW = 0.57 * us +1.84 * RE + 1.89 * NE 
HBO = 0.99 * DU+ 0.81 * us + 23.24 * RE + 0.45 * 

NE 
NHB = 0.25 *DU+ 0.39 * us + 2.92 * RE + 1.13 * 

NE 

Future (2005 - 2010) 

Production 
HBW = 2.34 * DU 
HBO = 6.03 * DU+ 0.84 * us 
NHB = 0.25 * DU+ 0.39 * us + 3.47 * RE +1.16 * NE 

Attractions 
HBW = 0.57 * us + 1. 89 * RE + 1.89 * NE 
HBO = 0.99 * DU + 0.81 * us + 20.56 * RE + 0.47 * 

NE 
NHB = 0.25 *DU+ 0.39 * us + 3.47 * RE+ 1.16 *NE 





APPENDIX D: DEVELOPMENT OF LAND USE DATA 
FOR MUNICIPALITIES AND ZONES 

General Description 

The modeling process required the formulation of land use data at the municipal and zone 
levels. The basic units of analysis were: number of dwelling units and students (to represent the 
population), and retail and non-retail employment. The most up-to-date municipal population 
available at the commencement of the study was for 1988; therefore, this was chosen as the base 
year. The future year 2010 was selected, in part, because of the municipal employment and 
population projections made available by the counties to satisfy the requirements of the State Plan 
cross-acceptance process. 

Tables 1 and 2 present the derivation of the traffic zone structure itself. New Jersey 
Department of Transportation provided data from four of their modeling efforts: the Route 1 
Corridor Study, the North New Jersey Model, the Route 130 Study and the Route 518 Study. 
Because of some redundancy among models, we found it necessary to use only the first three in 
establishing the boundaries of the traffic zones. New zones were delineated in the portions of the 
region outside the scope of these existing models. 

Tables 3 and 8 show the municipal population and employment figures we assumed for 
1988, 2010 Trend, Scenario 1 and Scenario 2. While the total number of dwelling units and 
employment is held constant for the region in Trend and Scenarios 1 and 2, these tables illustrate 
the fundamental differences in the allocation of growth in each of the three cases. The Trend 
assumes that the regional distribution of growth among municipalities will occur as projected by the 
three counties and MSM. In Scenario 1, the cities receive a much larger share of the growth than 
projected in Trend, while the remainder is absorbed by the constructs. In Scenario 2, the cities are 
assumed to grow only by the 2010 Trend amount, with the increment allocated among the 
constructs. 

Tables 4 to 7 and 9 to 12 show the assumptions made about the distribution of land uses at 
the zone level. Data from the NJDOT models and MSM's Current Development Survey was 
utilized to calculate the figures. The municipal totals were used as controls for the 1988 and 2010 
Trend allocation process. The 1988 numbers were derived from 1980 zone data, in the case of the 
Route 1 Study portion, and 1986 zone data for the North New Jersey and Route 130 areas. Only 
the Route 1 and Route 130 models included future year zone data (2005 and 2006, respectively), 
and this was used to guide the allocation process for the 2010 Trend. Zoning ordinances and other 
in-house land use information were utilized whenever necessary, particularly in the portions of the 
region where new zones were created. 

For Scenarios 1 and 2, it was determined that four additional zones were needed to 
accommodate walking constructs. Zones 200 to 203 were established for this purpose, having been 
split off from much larger zones 4, 88, 189 and 194. This step was taken because it was assumed 
that in these particular areas, traffic behavior in the remainder of the zones outside the walking 
constructs would not be like that within the constructs and should be modeled differently. 



Table 1: Derivation of Zones from Existing Studies 

Cranbury Twp. X 

East Brunswick Twp. X 
Helmetta Boro X 
Jamesburg Boro X 
Milltown Boro X 
Monroe Twp. X 

New Brunswick City X 
North Brunswick Twp. X X 
Plainsboro Twp. X 
South Brunswick Twp. X 

South River Boro X 

Spotswood Boro X 

Franklin Twp. X X 

Hillsborough Twp. X 
Manville Boro X 
Millstone Boro X 
Montgomery Twp. X 
Rocky Hill Boro X 
So. Bound Brook Boro X 

East Windsor Twp. X 

Ewing Twp. X X 
Hamilton Twp. X X 
Hightstown Boro X 

Hopewell Boro X 
Hopewell Twp. X 

Lawrence Twp. X X 
Pennington Boro X 

Princeton Boro X 

Princeton Twp. X 

Trenton City X 
Washington Twp. X 
West Wmdsor Twp. X 

Note: 'Route l ,' 'North New Jersey', and 'Route 130' refer to zones drawn from modeling efforts previously 

undertaken by the NJ Dept. of Transportation; otherwise, new zones were created as indicated by 'New.' 

ZONEMODS 



Table 2: Derivation of the Study Zone Structure 
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2 

3 
4 

5 

6 

7 

8 
9 

10 

11 

12 

13 
14 

15 

16 
17 

18 

19 

20 

21 

22 

23 

24 

25 
26 

27 

28 
29 

30 
31 

32 

33 
34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 
46 

47 

48 

49 

50 
51 

52 

53 

54 

55 

56 

Franklin 
Montgomery/Rocky Hill 

Montgomery 

Montgomery 
Montgomery 
Montgomery 

Montgomery 
Montgomery 

Princeton Township 

Princeton Township 

Princeton Township 

Princeton Township 
Princeton Township/Doro 

Princeton Boro 
Princeton Township 

Princeton Township 

Princeton Township 

Princeton Doro 

Princeton Township 

Franklin 

Franklin 

South Brunswick 

South Brunswick 

South Brunswick 
South Brunswick 

South Brunswick 

Plainsboro 
West Windsor 

West Windsor 

West Windsor 

West Windsor 

Plainsboro 

Plainsboro 

Plainsboro 
Plainsboro 

South Brunswick 
South Brunswick 

South Brunswick 

South Brunswick 

South Brunswick 

South Brunswick 
Plainsboro 

Plainsboro 

Plainsboro 

Plainsboro 
West Windsor 

West Windsor 

West Windsor 

West Windsor 

West Windsor 

East Windsor 

East Windsor 
West Windsor 

Cranbury 

Cranbury 

2 

3 

4 

5 
6 

7 

8 
9 

10 

11 

12 

13 
14 

15 

16 
17 

18 

19 

20 

21 

22 

23 

24 

25 
26 

27 

28 

29 

30 
31 

32 

33 

34 

35 
36 

37 

38 

39 

40 

41 

42 

43 

44 

4S 

46 

47 

48 

49 

50 
51 

52 

53 

54 

55 

56 
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Table 2: Derivation of the Study Zone Structure 
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57 Cranbury 

58 Cranbury 

59 Cranbury 

60 South Brunswick 

61 South Brunswick 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 
72 
73 

74 

75 
76 

77 

78 

79 

80 

81 

82 

83 

84 
85 

86 
87 

88 

89 

90 

91 

92 

93 

94 

9S 
96 

'J7 
98 

99 
100 

101 

102 

103 

104 

10S 

106 

107 

108 

109 

110 

Ill 

112 

South Brunswick 

Cranbury 

Cranbury 

Cranbury 

Cranbury 

Lawrence 

East Windsor 

East Windsor 

East Windsor 

East Windsor 

Hightstown 

Hightstown 

East Windsor 

East Windsor 

East Windsor 

East Windsor 

Lawrence 

Hamilton 

Lawrence 

Lawrence 
West Windsor 

West Windsor 

West Windsor 

West Windsor 

Franklin 

Franklin 

North Brunswick 

South Brunswick 

North Brunswick 

North Brunswick 

North Brunswick 

North Brunswick 

Lawrence 

Lawrence 

Hillsborough 

Hillsborough 

Hillsborough 

Hillsborough 

Hillsborough 

Hillsborough 

Millstone 

Manville 

Manville 

Manville 

Franklin 

Frank.lin 

Frank.lin 

Franklin 

Frsnkl~ 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 
72 
73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

'J7 
1097 

1098 

1096 

1101 

1102 

1100 

1099 

1064 

1065 

1066 

1092 

1091-p 

1093 

1087 

1088 
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Table 2: Derivation of the Study Zone Stracturc 

114 Franklin 1085 
115 Franklin 1089 
116 Franklin 1090 
117 New Brumwick 617 
118 New Brumwick 618 
119 New Brumwick 619 
120 New Brumwick 620 
121 New Brunswick 621 
122 New Brumwick 616 
123 New Brumwick 615 
124 New Brunswick 614 
125 New Brumwick 613 
126 New Brunswick 622 
127 North Brunswick 623-p 
128 North Bruaawick 627-p 
129 East Brumwick 629 
130 South River 637 
131 South River 638 
132 South River 639 
133 East Brumwick 630 
134 Milltown 628 
135 East Brumwick 632 
136 East Brunswick 633 
137 East Brumwick 631 
138 East Brumwick 634 
139 East Brumwick 635 
140 East Brumwick 636 
141 Spotswood 659 
142 Spotswood 660 
143 Helmetta 661 
144 Monroe 46 
145 Iamesburg 47 
146 Monroe 48 
147 Monroe 49 
148 Monroe 50 
149 Monroe 52 
150 Monroe 51 
151 Monroe 53 
152 Washington 68 
153 Wasbington 69 
154 Washington 72 
155 Washington 71 
156 Washington 70 
157 Washington 74 
158 Washington 75 
159 Washington 76 
160 Washington 79 
161 Washington 78 
162 Washington 77 
163 Washington 73 
164 Hamilton 82 
165 Hamilton 85 
166 Hamilton 90 
167 Hamilton 95 
168 Hamilton 94 
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Table 2: Derivation of the Study Zone Structure 

170 Hamilton 89 
171 Hamilton 88 
172 Hamilton 84 
173 Hamilton 81 
174 Hamilton 87 
175 Hamilton 91 
176 Hamilton 92 
177 Hamilton 86 
178 Hamilton 83 
179 l.aWTCDCe l~p 
180 Tn:nton 147 
181 Ewing 146 
182 Ewing X 
183 Hopewell Township X 
184 Hopewell Townahip X 
185 Pennington X 
186 Hopewell Township X 
187 Hopewell Township X 
188 Hopewell Township X 
189 Hopewell Townahip X 
190 Hopewell Townahip X 
191 Hopewell Township X 
192 Hopewell Townahip X 
193 Hopewell Boro X 
194 Hopewell Township X 
19S Hopewell Township X 
196 South Bound Brook X 

Note: Any zone number with the suffix "-p• indicates that only 

a portion of that zone Wat used to create a new one. 
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Table 3: Dwelling Unit Growth Assumptions - 1988, 2010 Trend, 2010 Scenarios 

••••••• Cranbury Twp. 913 
East Brunswick Twp. 13,555 
Helmetta Boro 439 
Jamesburg Boro 1,688 
Milltown Boro 2,412 
Monroe Twp. 8,640 
New Brunswick City 12,682 
North Brunswick Twp. 10,730 
Plainsboro Twp. 6,833 
South Brunswick Twp. 8,341 
South River Boro 4,823 
Spotswood Boro 2,904 

Franklin Twp. 13,502 
Hillsborough Twp. 9,165 
Manville Boro 3,868 
Millstone Boro 180 
Montgomery Twp./ 3,290 

Rocky Hill Boro 

So. Bound Brook Boro 1,502 

East Windsor Twp. 8,666 
Ewing Twp. 12,541 
Hamilton Twp. 31,336 
Hightstown Boro 1,818 
Hopewell Boro 803 
Hopewell Twp. 3,870 
Lawrence Twp. 8,616 
Pennington Boro 872 
Princeton Boro/ 8,804 

Princeton Twp. 
Trenton City 33,952 
Washington Twp. 2,250 
West Windsor Twp. 4,436 

STUDY AREA (TOTAL) 223,431 

2,165 

17,768 

986 

2,215 

3,000 

14,215 

16,461 

15,223 

13,566 

15,645 

5,504 

3,354 

23,293 

14,249 

4,133 
187 

5,548 

1,669 

13,562 

14,512 

40,394 

1,819 

1,083 

6,148 

11,235 

1,113 

13,295 

39,619 

4,159 
9,327 

315,446 

1,252 

4,213 

547 
527 

588 
5,575 

3,779 

4,493 

6,733 

7,304 

681 

450 

9,791 

5,084 

265 

7 
2,258 

167 

4,896 

1,971 

9,058 

1 
280 

2,278 

2,619 

241 

4,491 

5,667 

1,909 
4,891 

92,015 

1,600 

2,800 

2,800 

10,400 

4,400 

2,800 

3,200 

6,000 

6,000 
2,800 

4,400 

6,000 

53,200 

19,408 

19,407 

38,815 

•Note: For the purposes of this study, it was assumed that the number of households, derived from population 
estimates, is equal to the number of dwelling units which would generate traffic. 

Sources: MSM Regional Council - "Estimated Average Household Size in 1980, 1984 & 2000;" 

NJ Dept. of Labor - Population Estimates; Middlesex, Somerset, Mercer Counties - Population Projections. 

2,481 

4,342 

4,342 

16,152 

6,823 

4,342 

4,963 

9,328 

9,303 

4,342 

6,823 
9,328 

82,569 

3,779 

5,667 

9,446 
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2 

3 

4 

s 
6 
7 

8 
9 

10 

11 
12 

13 

14 

lS 

16 

17 

18 

19 

20 

21 

22 

23 

24 

2S 

26 

27 

28 

29 

30 

31 

32 

33 

34 
3S 

36 

37 

38 

39 

40 

41 

42 

43 

44 

4S 

46 

47 

48 

49 

so 
Sl 

S2 

53 

S4 

ss 

Table 4: Derivation of Dwelling Uoita by Zone - 1980/1986, 1988 

Franklin 

Montgomery/Rocky Hill 

Montgomery 

Montgomery 
Montgomery 
Montgomery 

Montgomery 

Montgomery 
Princeton Township 

Princeton Township 

Princeton Township 

Princeton Township 

Princeton Township/Doro 

Princeton Doro 

Princeton Township 

Princeton Township 

Princeton Townahip 

Princeton Doro 

Princeton Township 

Franklin 

Franklin 

South Brunswick 

South Bnmswick 

South Brunswick 

South Brunswick 

South Brunswick 

Plainsboro 

West Windsor 

West Windsor 

West Windsor 

West Windsor 

Plainsboro 

Plainsboro 

Plainsboro 
Plainsboro 

South Brunswick 

South Brunswick 

South Brunswick 

South Brunswick 

South Brunswick 

South Brunswick 

Plainsboro 

Plainsboro 
Plainsboro 
Plainsboro 

West Windsor 

West Windsor 

West Windsor 

West Windsor 

West Windsor 

East Windsor 

East Windsor 

West Windsor 

Cranbury 

88 
643 

740 

107 

938 

17S 

121 

33 

203 

300 
1,725 

787 

1,073 

2,132 

392 

3S8 

399 

S76 

372 

28 

145 

1,400 

l,8SS 

130 

1S8 

217 

326 

2SO 
s 
8 

600 

39 

10 

6 

224 

21 

326 

93 

172 

604 

94 

27 

992 

1,669 

'li7 

248 

551 

154 

80 

252 

2,616 

108 

232 

4 

138 

653 

79S 

19S 

9S8 

18S 

121 

383 

203 

36S 

1,725 

807 

1,073 

2,132 

727 

37S 

449 

516 

372 

28 

145 

1,288 
2,@7 

42S 

158 

423 

5Sl 

250 

20 

8 

600 

39 

10 

6 

224 

42 

707 

82 

611 

1,669 

178 

27 

992 

4,897 

'li7 

466 

781 

484 

80 

392 

2,642 

108 

420 

6 

3,94S 

6SO 

915 

190 
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Table 4: Derivation of Dwelling Units by Zone - 1980/1986, 1988 

57 Cranbury 14 14 
58 Cranbury 358 3S8 
S9 Cranbury 96 96 
tiO South Brunswick 49 47 
61 South Brunswick 95 288 
62 South Brunswick 124 137 
63 Cranbury 34 34 
64 Cranbury 92 102 
65 

66 Cranbury 35 15 
67 Cranbury 15 15 
68 
69 Lawrence 22 22 
70 East Windsor 2,648 2,648 
71 East Windsor 30 56 
72 East Windsor 1,007 1,033 
73 East Windsor 543 1,169 
74 Hightstown 630 691 
75 Hightstown 1,066 1,127 
76 East Windsor 161 381 
77 East Windsor 150 176 
78 East Windsor 301 327 
79 East Windsor 100 126 
80 Lawrence 825 978 
81 Hamilton 1,245 3,021 
82 Lawrence 692 692 
83 Lawrence 27 627 
84 West Windsor 5 5 
85 West Windsor 190 790 
86 West Windsor 130 130 
87 West Windsor 10 10 
88 Franklin 191 627 
89 Franklin 155 4S5 
90 North Brunswick 1,308 2,668 
91 South Brunswick 10S 189 
92 North BNIIIWick 479 1,129 
93 North Brunswick 1,721 2,399 
94 North Brunswick 1,211 1,211 
95 North Brunswick 2,765 3,311 
96 Lawrence 232 898 
97 Lawrence 1,012 2,SS8 
98 Hillsborough 1,045 1,062 
99 Hillsborough 2,059 2,654 

100 Hillsborough 773 1,167 
101 Hillsborough 1,526 1,526 
102 Hillsborough 1,017 1,017 
103 Hillsborough 1,356 1,739 
104 Millstone 180 180 
10S Manville 1,728 1,679 
106 Manville 1,104 1,05S 
107 Manville 1,183 1,134 
108 Franklin 613 613 
109 Franklin 1,622 342 
110 Franklin 310 310 
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112 

113 

114 

115 

116 

117 
118 

119 

120 

121 

122 
123 

124 

125 
126 

127 

128 

129 

130 

131 

132 

133 

134 
135 

136 

137 
138 
139 

140 
141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

155 
156 
157 

158 

159 

160 

161 

162 

163 

164 

165 

Table 4: Derivation of Dwelling Units by Zone - 1980/1986, 1988 

Franklin 

Franklin 

Franklin 
Franklin 
Franklin 

New Brunawick 
New Brunawick 

New Brunawick 

New Brunawick 

New Brunawick 

New Brunawick 
New Brunawick 

New Brunawick 

New Brunswick 

New Brunawick 

North Brunswick 

North Brunawick 

East Brunawick 

South River 

South River 

South River 

East Brunswick 

Milltown 
East Brunswick 

East Brunswick 

East Brunswick 

East Brunswick 
East Brunswick 

East Brunswick 
Spotswood 

Spotswood 

Helmetta. 

Monroe 

Jamesburg 

Monroe 

Monroe 
Monroe 

Monroe 

Monroe 

Monroe 

Washington 
Washington 
Washington 

Washington 
Washington 
Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Hamilton 

Hamilton 

1,049 

1,957 

1,887 

2,309 

1,343 

1,637 

1,536 

842 

1,390 

1,190 

462 

856 
2,052 

1,155 

1,992 
1,814-p 

2,105-p 

2,199 

1,536 

1,194 

2,153 

838 
2,436 

802 
2,609 

1,559 
1,472 
1,166 

1,525 
1,862 

1,047 

342 

3,881 

1,558 

3,178 

52 

262 

313 

149 

59 
66 

53 
57 

10 
66 

124 

177 

554 

25 
65 

202 

220 
1,226 

1,901 

2,038 

1,957 

2,373 

2,309 

1,343 

1,637 

1,511 

817 

1,365 

1,165 

437 

831 
2,027 

1,015 

1,877 

7 

5 
2,672 

1,516 

1,174 

2,133 

838 

2,412 
853 

3,057 

1,627 
1,722 
1,166 

1,620 
1,859 

1,045 

439 

4,252 

1,688 

3,553 

52 

262 

313 

149 

59 

66 

53 

57 

10 
66 

124 

351 

554 

25 

65 
202 

677 

1,226 

1,901 

500 

500 

4,500 
2,000 
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168 
169 

170 

171 

172 

173 

174 

175 

176 

177 

178 

179 

180 
181 

182 

183 

184 

185 

186 

187 

188 
189 

190 

191 

192 

193 

194 

195 

196 

Table 4: Derivation of Dwelling Units by Zone - 1980/1986, 1988 

Hamilton 1,091 1,211 

Hamilton 633 642 

Hamilton 1,545 1,545 

Hamilton 2,091 2,091 

Hamilton 2,702 3,102 

Hamilton 1,957 1,973 

Hamilton 4,413 4,413 

Hamilton 3,264 3,264 

Hamilton 2,694 2,695 

Hamilton 2,095 2,095 

Hamilton 1,717 1,717 

Lawrence 2,841 2,500 

Trenton 33,952 

Ewing 11,341 2,500 

Ewing 1,200 

Hopewell Township 420 

Hopewell Township 460 

Pcooington 872 

Hopewell Township 310 

Hopewell Township 360 

Hopewell Township 410 

Hopewell Township 310 

Hopewell Township 360 

Hopewell Township 260 

Hopewell Township 360 

Hopewell Boro 803 
Hopewell Township 310 

Hopewell Township 310 

South Bouod Brook 1,502 

STUDY AREA (TOTAL) 223,431 18,200 

•Note: Zones 1 - 97 have a 1980 base; zones 98 - 178 have a 1986 base. 

Sources: NIDOT- Route 1 Corridor Study, North New Jersey Model, 

Route 130 Model; MSM Regional Council - Current Development 

Survey, 1987, 1988. 
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Table S: Dwelling Units by Zone - 2010 Trend 

--~&i~•itiriillllil 
I Franklin 223 816 593 

2 Franklin 138 73 I 593 
3 Montgomery/Rocky Hill 

4 Montgomery 

s Montgomery 
6 Montgomery 
7 Montgomery 

8 Montgomery 

9 Montgomery 

10 Princeton Township 

11 Princeton Township 

12 Princeton Township 

13 Princeton Township 

14 Princeton Township/Doro 

IS Princeton Boro 
16 Princeton Township 

17 Princeton Township 

18 Princeton Township 

19 Princeton Boro 
20 Princeton Township 
21 Franklin 

22 Franklin 

23 South Brunswick 
24 South Brunswick 

25 South Brunswick 
26 South Brunswick 

27 South Brunswick 
28 Plainsboro 

29 West Windsor 

30 West Windsor 

31 West Windsor 
32 West Windsor 
33 Plainsboro 

34 Plainsboro 

35 Plainsboro 

36 Plainsboro 

37 South Brunswick 

38 South Brunswick 

39 South Brunswick 

40 South Brunswick 

41 South Brunswick 

42 South Brunswick 
43 Plainsboro 

44 Plainsboro 

45 Plainsboro 

46 Plainsboro 

47 West Windsor 

48 West Windsor 

49 West Windsor 

so West Windsor 

51 West Windsor 

S2 East Windsor 

53 East Windsor 
S4 West Windsor 
55 Cranbury 

653 

795 
195 

958 

185 

121 

383 

203 

365 
1,725 

8(f/ 

1,073 

2,132 

727 

375 

449 

576 

372 

28 
145 

1,288 

2,0'17 

425 

1S8 

423 

551 
250 

20 
8 

600 

39 

10 

6 

224 

42 

707 

82 

611 

1,669 

178 

27 

992 

4,897 

87 

466 

781 

484 

80 

392 

2,642 

108 

420 

6 

4,245 

650 

91S 
190 

700 47 
1,895 1,100 

418 223 
1,180 222 

407 222 

343 222 
605 222 
668 465 
831 466 

2,191 466 
1,273 466 
1,328 255 
2,386 254 
1,193 466 

841 466 
915 466 

831 255 
838 466 

621 593 
738 593 

2,192 904 

2,413 316 
1,499 1,074 

269 Ill 
1,619 1,196 

1,513 962 
250 0 

20 0 
1,775 1,767 

600 0 
1,001 962 

10 0 
6 0 

1,186 962 
154 112 

855 148 
1,131 1,049 
1,019 408 

2,469 800 
459 281 

989 962 
1,954 962 

S,8S9 962 
1,048 961 

865 399 
1,127 346 

1,179 695 
537 457 
859 467 

3,132 490 
598 490 
861 441 
145 139 
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Table 5: Dwelling Ullill by Zone - 2010 Trend 

,,,t,.,,;;~ .• ,i_i.,c."w.l,~,3 
56 Cranbury 273 412 139 
57 Cranbury 14 153 139 

58 Cranbury 358 497 139 

59 Cranbury 96 235 139 
60 

61 

62 

63 

64 
65 

66 
67 

68 

69 

70 

71 

72 

73 
74 

75 

76 

77 

78 
79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 
91 

92 
93 

94 
95 

96 

97 
98 

99 

100 

101 

102 

103 
104 
105 

106 

107 

108 

109 

110 

South Bnmawiclt 

South Bnmawiclt 

South Bnmawiclt 

Cranbury 

Cranbury 

Cranbury 

Cranbury 

Lawn:nce 
East Windsor 

East Windsor 

East Windsor 

East Windaor 

Hightstown 

Hightstown 

East Windsor 

EaatW-mdlor 

East W-mdlor 

East Windsor 

Lawrence 
Hamilton 

Lawrence 

Lawrence 

West Windsor 

West Windsor 

West Windsor 

West Windsor 

Franklin 

Franklin 

North Bnmawiclt 

South Brunswick 

North Bnmawiclt 
North Bnmawiclt 
North Bnmawiclt 
North Bnmawiclt 

Lawn:ncc 
Lawrence 

Hillsborough 

Hillsborough 

Hillsborough 

Hillsborough 

Hillsborough 

Hillsborough 

Millstone 

Manville 

Manville 

Manville 

Franklin 

Franklin 

Franklin 

47 159 112 
288 857 569 

137 249 112 
34 173 139 

102 241 139 

15 154 139 

15 155 140 

22 988 966 
2,648 3,138 490 

56 546 490 
1,033 1,523 490 
1,169 1,658 489 

691 692 
1,127 1,127 0 

381 871 490 
176 665 489 
327 816 489 
126 615 489 

978 1,182 204 
3,021 3,587 566 

692 970 278 
627 1,243 616 

5 5 0 
790 1,109 319 
130 130 0 

10 10 0 
627 2,109 1,482 
455 1,048 593 

2,668 3,587 919 
189 301 112 

1,129 4,129 3,000 
2,399 2,779 380 
1,211 1,211 0 
3,311 3,505 194 

898 898 0 
2,558 2,671 113 
1,062 1,699 637 
2,654 3,885 1,231 
1,167 2,198 1,031 
1,526 2,164 638 
1,017 1,655 638 
t.,739 2,648 909 

180 187 7 
1,679 1,768 89 
1,055 1,143 88 
1,134 1,222 88 

613 1,206 593 
342 935 593 
310 904 594 
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Table 5: Dwelling Units by Zone - 2010 Trend 

lliiialilillllllllll 
166 Hamilton 104 670 566 

167 Hamilton 336 902 566 
168 

169 

170 

171 

172 
173 

174 

175 

176 

177 

178 

179 

180 

181 

182 

183 

184 

185 

186 

187 

188 

189 

190 
191 

192 

193 

194 

195 

196 

Hamilton 1,211 1,777 566 
Hamilton 642 1,208 566 
Hamilton 1,545 2,111 566 
Hamilton 2,091 2,657 566 
Hamilton 3,102 3,668 566 
Hamilton 1,973 2,539 566 
Hamilton 4,413 4,979 566 
Hamilton 3,264 3,830 566 
Hamilton 2,695 3,262 567 
Hamilton 2,095 2,662 567 
Hamilton 1,717 2,283 566 
Lawrence 2,841 3,000 3,283 442 
Trenton 33,952 39,619 5,667 
Ewing 11,341 3,000 13,073 1,732 
Ewing 1,200 1,439 239 

Hopewell Township 420 490 70 
Hopewell Township 460 541 81 

Pennington 872 1,113 241 
Hopewell Township 310 353 43 
Hopewell Township 360 412 52 
Hopewell Township 410 524 114 
Hopewell Township 310 524 214 
Hopewell Township 360 398 38 
Hopewell Township 260 749 489 
Hopewell Township 360 1,375 1,015 

Hopewell Doro 803 1,083 280 
Hopewell Township 310 349 39 
Hopewell Township 310 433 123 
South Bound Brook 1,.502 1,669 167 

STUDY AREA (TOTAL) 223,431 20,.500 315,447 92,016 

Sources: NJDOT - Route 1 Corridor Study, Route 130 Model; MSM Regional 
Council - Current Development Survey, 1989. 
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Table 6: Dwelling Units by Zone - 2010 Scenario No.I 
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1 Franklin 223 223 0 
2 Franklin 138 138 0 

3 Montgomery/Rocky Hill 653 653 0 
4* 

5 
6 

7 
8* 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 
20 

21 

22 
23 
24 

25 
26 

27 
28* 

29 

30 

31 

32* 
33 

34 

35 

36 

37 

38 
39 

40* 

41 

42 

43 

44 

45 

46 

47 

48 

49 

so 
51 

52 

53 

54 

ss 

Montgomery 
Montgomery 

Montgomery 

Montgomery 

Montgomery 

Montgomery 

Princeton Townahip 

Princeton Townahip 

Princeton Township 

Princeton Townahip 

Princeton Township/Boro 

Princeton Boro 

Princeton Townahip 

Princeton Township 

Princeton Township 

Princeton Boro 
Princeton Township 

Franklin 

Franklin 

South Brunswick 

South Brunswick 

South Brunswick 

South Brunswick 
South Brunswick 

Plainsboro 

West Windsor 

West Windsor 

West Windsor 

West Windsor 

Plainsboro 

Plainsboro 

Plainsboro 

Plainsboro 

South Brunswick 

South Brunswick 

South Brunswick 

South Brunswick 

South Brunswick 

South Brunswick 

Plainsboro 

Plainsboro 

Plainsboro 

Plainsboro 

West Windsor 

West Windsor 
West Windsor 

West Windsor 

West Windsor 

East Windsor 

East Windsor 
West Windsor 

Cranbury 

795 

195 

958 

185 

121 

383 

203 

365 

1,725 
,m 

1,073 

2,132 

727 

375 

449 

576 

372 
28 

145 
1,288 

2,097 

425 

158 

423 

551 

250 
20 

8 

600 

39 

10 

6 
224 

42 

707 

82 

611 

1,669 

178 

27 

992 

4,897 

87 

466 

781 

484 

80 

392 

2,642 

108 

420 

6 

4,245 

650 

915 
190 

795 0 
195 0 
958 0 

185 0 
1,721 1,600 

383 0 

203 0 

365 0 
1,725 0 

807 0 

1,073 0 

2,132 0 
727 0 
375 0 

449 0 
576 0 
372 0 

28 0 

145 0 
1,288 0 
2,097 0 

425 0 

158 0 

423 0 
3,351 2,800 

250 0 
20 0 

8 0 
6,600 6,000 

39 0 

10 0 

6 0 
224 0 

42 0 
707 0 

82 0 
6,611 6,000 
1,669 0 

178 0 

27 0 

992 0 
4,897 0 

87 0 
466 0 

781 0 
484 0 

80 0 
392 0 

2,642 0 
108 0 
420 0 

6 0 
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Table 6: Dwelling Units by Zone - 2010 Scenario No. I 

··----■ 56 Cranbury TT3 273 0 
57 Cranbury 14 14 0 
58 Cranbury 358 358 0 
59 Cranbury 96 96 0 

60• South BIUDSWick 47 1,647 1,600 
61 South BIUDSWick 288 288 0 

62• South Brunswick 137 2,937 2,800 
63 Cranbury 34 34 0 

64• Cranbury 102 1,702 1,600 
65 

66 Cranbury 15 15 0 
67 Cranbury 15 15 0 
68 

69 Lawrence 22 22 0 
70 Eaat Windsor 2,648 2,648 0 

71• East Windsor 56 56 0 
72 East Wincbor 1,033 1,033 0 
73 East Windsor 1,169 1,169 0 
74 Hightstown 691 691 0 
75 Hightstown 1,127 1,127 0 
76 East Wincbor 381 381 0 
77 East Wincbor 176 176 0 
78 Eaat Windsor 327 327 0 

79• East Windsor 126 6,126 6,000 
80 Lawrence 978 978 0 
81 Hamilton 3,021 3,021 0 
82 Lawrence 692 692 0 

83• Lawrence 627 3,427 2,800 
84 West Windsor s 5 0 
85 Weat Windsor 790 790 0 
86 West Windsor 130 130 0 
87 West Windsor 10 10 0 

88• Franklin 627 61:l 0 
89 Franklin 455 455 0 
90 North Brunswick 2,668 2,668 0 
91 South Bnms,.:c'< 189 189 0 

92• North B111DSWick 1,129 3,929 2,800 
93 North B111DSWick 2,399 2,399 0 
94 North BIUDSWick 1,211 1,211 0 
95 North Brumwick 3,311 3,311 0 
96 Lawrence 898 898 0 
97 Lawrence 2,558 2,558 0 
98 Hillsborough 1,062 1,062 0 

99• Hillsborough 2,654 5,454 2,800 
100 Hillsborough 1,167 1,167 0 
101 Hillsborough 1,526 1,526 0 
102 Hillsborough 1,017 1,017 0 
103 Hillsborough 1,739 1,739 0 
104 Millstone 180 180 0 
105 Manville 1,679 1,679 0 
106 Manville 1,055 1,055 0 
107 Manville 1,134 1,134 0 
108 Franklin 613 613 0 
109 Franklin 342 342 0 

110• Franklin 310 3,110 2,800 

SCENIDUS 



Table 6: Dwelling Units by Zone - 2010 Scenario No. l 

1111-fl~llllllllllll 
111 Franklin 601 601 0 
112 Franklin 2,038 2,038 0 

113 Franklin 1,957 1,957 0 
114 
115 
116 
117 

118 
119 

120 
121 
122 

123 

124 
125 
126 
127 
128 
129 
130 

131 

132 
133 
134 

135 
136 
137 

138 

139 
140 

141 
142 
143 
144 

145 

146 

147 
148 

149 

150 

151 

152 
153 
154 
155 
156 

157• 

158 
159 

160* 
161 
162 
163 
164 

165 

Franklin 
Franklin 
Franklin 

New Brunswick 
New Brunawick 
New Brunawick 
New Brunswick 
New Brunswick 
New Brunswick 
New Brunswick 
New Brunswick 
New Brunswick 
New :9runswick 
North Brunswick 
North Brunawick 
East Brunswick 

South River 

South River 

South River 
East Brunawick 

Milltown 
East Brunswick 
East Brunawick 
East Brunswick 
East Brunswick 
East Brunawick 
East Brunswick 

Spotswood 
Spotswood 

Helmetta 
Monroe 

Jamesburg 
Monroe 
Monroe 
Monroe 
Monroe 
Monroe 
Monroe 

Washington 
Washington 
Washington 
Washington 
Washington 
Washington 
Washington 
Washington 
Washington 
Washington 
Washington 
Washington 

Hamilton 
Hamilton 

2,373 
2,309 
1,343 

1,637 

1,511 
817 

1,365 
1,165 

437 
831 

2,027 

1,015 
1,877 

7 

5 
2,672 
1,516 
1,174 

2,133 
838 

2,412 
853 

3,057 
1,627 

1,722 
1,166 

1,620 
1,859 

1,045 

439 
4,252 
1,688 

3,553 

52 
262 
313 
149 

59 

66 

53 
57 
10 
66 

124 

351 
554 

25 

65 
202 
677 

1,226 
1,901 

500 

500 

5,500 

2,000 

2,373 0 
2,309 0 
1,343 0 
3,578 1,941 
3,452 1,941 
2,758 1,941 
3,306 1,941 
3,106 1,941 
2,378 1,941 
2,m 1,941 
3,968 1,941 
2,955 1,940 
3,817 1,940 

7 0 
5 0 

2,672 0 
1,516 0 
1,174 0 
2,133 0 

838 0 
2,412 0 

853 0 
3,057 0 
1,627 0 
1,722 0 
1,166 0 
1,620 0 
1,859 0 
1,045 0 

439 0 
4,252 0 
1,688 0 
3,553 0 

52 0 
262 0 
313 0 
149 0 
59 0 
66 0 
53 0 
57 0 
10 0 
66 0 

1,724 1,600 

351 0 
554 0 

2,825 2,800 
65 0 

202 0 
677 0 

1,226 0 
1,901 0 
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Table 6: Dwelling Units by Zone - 2010 Scenario No. I 
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166 Hamilton 104 104 0 
167 Hamilton 336 336 0 

168 Hamilton 1,211 1,211 0 
169 
170 
171 

172 
173 
174 
175 
176 
177 
178 
179 
180 

181 
182 

183 
184• 

185 
186 

187 
188 

189• 

190 
191 
192 
193 

194• 
195 
196 
200 
201 
202 
203 

Hamilton 642 642 0 
Hamilton 1,545 1,545 0 
Hamilton 2,091 2,091 0 
Hamilton 3,102 3,102 0 
Hamilton 1,973 1,973 0 
Hamilton 4,413 4,413 0 
Hamilton 3,264 3,264 0 
Hamilton 2,695 2,695 0 
Hamilton 2,095 2,095 0 
Hamilton 1,717 1,717 0 
Lawrence 2,841 3,000 2,841 0 
Trenton 33,952 53,359 19,407 
Ewing 11,341 3,000 11,341 0 
Ewing 1,200 1,200 0 

Hopewell Township 420 420 0 
Hopewell Township 460 3,260 2,800 

Pennington 872 872 0 
Hopewell Township 310 310 0 
Hopewell Township 360 360 0 
Hopewell Township 410 410 0 
Hopewell Township 310 310 0 
Hopewell Township 360 360 0 
Hopewell Township 260 260 0 
Hopewell Township 360 360 0 

Hopewell Boro 803 803 0 
Hopewell Township 310 310 0 
Hopewell Township 310 310 0 
South Bound Brook 1,502 1,502 0 
Montgomery (W/C) 0 1,600 1,600 

Franklin (W/C) 0 1,600 1,600 
Hopewell (W/C) 0 1,600 1,600 
Hopewell (W/C) 0 1,600 1,600 

STUDY AREA (.TOTAL) 223,431 20,500 315,446 92,015 

•Note: Constructs are located in these zones. Zones 200 - 203 are new zones 
created from sections of zones 4, 88, 189 and 194 for walking constructs. 

SCENIDUS 



Table 7: Dwelling Units by Zone - 2010 Scenario No.2 
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1:\1111:1111\:;11111
1

11111111111
1
111111\1111111111

1
\1:11111:1:1:1\111111111111111111,11\1i\iili

1
i1a11111111111111111111111111111111111 

I Franklin 223 223 0 
2 Franklin 138 138 0 
3 Montgome,y/Roclcy Hill 653 

4• Montgome,y 795 
5 Montgome,y 195 
6 Montgome,y 958 

7 Montgome,y 185 
8* Montgome,y 
9 Montgome,y 

10 Princeton Township 
11 Princc:ton Township 
12 Princeton Township 

13 Princeton Township 
14 Princeton Townahip/Boro 
15 Princeton Boro 
16 Princeton Township 
17 Princeton Township 
18 Princeton Township 
19 Princeton Boro 
20 Princeton Township 
21 Franklin 
22 Franklin 

23 
24 
25 

26 
27 

28* 

29 

30 

31 
32* 

33 

34 
35 
36 
37 

38 

39 

40* 
41 
42 
43 
44 

45 
46 

47 
48 
49 
50 

51 
52 

53 
54 

55 

South Brunswick 

South Brunswick 

South Brunswick 

South Brunswick 

South Brunswick 

Plainsboro 
West Windsor 

West Windsor 
West Windsor 
West Windsor 

Plainsboro 

Plainsboro 
Plainsboro 

Plainsboro 
South Brunswick 
South Brunswick 

South Brunswick 

South Brunswick 

South Brunswick 

South Brunswick 

Plainsboro 
Plainsboro 
Plainsboro 

Plainsboro 
West Windsor 
West Windsor 
West Windsor 
West Windsor 
West Windsor 

East Windsor 
East Windsor 
West Windsor 

Cranbu,y 

121 
383 

203 
365 

1,725 

807 
1,073 

2,132 
727 
375 
449 
576 

372 
28 

145 
1,288 

2,097 
425 

158 
423 

551 
250 

20 
8 

600 

39 
10 
6 

224 

42 
707 

82 

611 

l,669 
178 

27 

992 

4,897 

87 
466 

781 
484 

80 
392 

2,642 

108 

420 

6 

4,245 
650 

915 
190 

653 
795 
195 
958 
185 

2,603 

383 
203 
365 

1,725 
807 

1,073 
2,132 

727 
375 
449 

576 

372 
28 

145 
1,288 
2,097 

425 

158 
423 

4,893 

250 

20 
8 

9,928 
39 

10 
6 

224 

42 
707 

82 
9,940 
1,669 

178 
Tl 

992 

4,897 
87 

466 

781 
484 

80 

392 

2,642 
108 

420 
6 

0 
0 
0 
0 

0 
2,482 

0 

0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
4,342 

0 

0 
0 

9,328 
0 

0 
0 

0 

0 
0 
0 

9,329 

0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
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Table 7: Dwelling Units by Zone - 2010 Scenario No.2 

■----■ 56 Cranbury 273 273 0 

57 Cranbury 14 14 0 
58 Cranbury 358 

59 Cranbury 96 
60• 

61 

62* 

63 

64• 

65 

66 
67 

68 

69 

70 
71• 

72 
73 

74 

75 

76 

TT 
78 

79• 

80 

81 

82 
83• 

84 
85 
86 

87 
88• 

89 

90 

91 

92• 
93 

94 

95 
96 

97 

98 
99• 

100 
101 

102 

103 

104 

105 

106 

107 

108 

109 
110• 

South Brunswick 
South Brunswick 

South Brunswick 

Cranbury 

Cranbury 

Cranbury 
Cranbury 

Lawrence 

East Windsor 

East Windsor 

East Windsor 

East Windsor 

Hightstown 

Hightstown 

East Windsor 

East Windsor 

East Windsor 

East Windsor 

Lawrence 

Hamilton 

Lawrence 

Lawrence 

West Windsor 

West Windsor 
West Windsor 

West Windsor 

Franklin 

Franklin 

North Brunswick 

South Brunswick 

North Brunswick 

North Brunswick 

North Brunswick 

North Brunswick 

Lawrence 

Lawrence 

Hillsborough 

Hillsborough 

Hillsborough 

Hillsborough 
Hillsborough 

Hillsborough 

Millstone 

Manville 

Manville 

Manville 

Franltlin 

Franklin 

Franklin 

47 

288 

137 

34 
102 

15 

15 

22 

2,648 

56 

1,033 

1,169 

691 
1,127 

381 

176 

327 

126 
978 

3,021 

692 
627 

5 

790 

130 

10 
627 

455 

2,668 

189 

1,129 

2,399 

1,211 

3,311 

898 
2,558 

1,062 

2,654 

1,167 
1,526 

1,017 

1,739 

180 
1,679 

1,055 

1,134 

613 

342 

310 

358 0 

96 0 
2,528 2,481 

288 0 

4,479 4,342 

34 0 
2,583 2,481 

15 0 
15 0 

22 0 

2,648 0 

56 0 
1,033 0 
1,169 0 

691 0 
1,127 0 

381 0 

176 0 

327 0 
9,454 9,328 

978 0 
3,021 0 

692 0 
4,969 4,342 

5 0 
790 0 
130 0 

10 0 
627 0 

455 0 
2,668 0 

189 0 

5,471 4,342 
2,399 0 
1,211 0 

3,311 0 

898 0 
2,558 0 
1,062 0 
6,996 4,342 

1,167 0 
1,526 0 
1,017 0 

1,739 0 
180 0 

1,679 0 
1,055 0 

1,134 0 

613 0 
342 0 

4,652 4,342 
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Table 7: Dwelling UnitJ by Zone - 2010 Scenario No.2 _____ ,., 
111 Franklin 601 601 0 
112 Franklin 2,038 2,038 o 
113 Franklin 
114 Franklin 
115 Franklin 
116 Franklin 
117 New B111111Wick 
118 New Brunswick 

119 New Brunswick 

120 New Brunswick 

121 New Brunswick 
122 New Brunswick 

123 New Brunswick 
124 New B111111Wick 
125 New Brumwick 
126 New Brunswick 

127 North Brunswick 

128 North Brunswick 

129 East Brunswick 
130 South River 
131 South River 
132 South River 

133 East Brunswick 
134 Milltown 
135 East Brunswick 

136 East Brunswick 
137 East Brunswick 
138 East Brunswick 
139 East Brunswick 

140 East Brunswick 
141 Spotswood 
142 Spollwood 
143 Helmetta 
144 Monroe 
145 Jamesburg 
146 Monroe 

147 Monroe 
148 Monroe 
149 Monroe 
150 Monroe 
151 Monroe 
152 Washington 
153 Washington 
154 Washington 

155 Washington 

156 Washington 
157• Washington 
158 Washington 

159 Washington 
160• Washington 
161 Washington 

162 Washington 
163 Washington 
164 Hamilton 
165 Hamilton 

1,957 

2,373 
2,309 
1,343 
1,637 

1,511 
817 

1,365 

1,165 
437 

831 
2,027 

1,015 

1,877 
7 

5 

2,672 
1,516 
1,174 
2,133 

838 

2,412 

853 
3,057 
1,627 
1,722 
1,166 

1,620 

1,859 
1,045 

439 

4,252 

1,688 
3,553 

52 
262 
313 
149 

59 
66 

53 
51 

10 
66 

124 

351 
554 

25 
65 

202 
6TI 

1,226 
1,901 

500 
500 

5,500 
2,000 

1,957 0 

2,373 0 
2,309 0 
1,343 0 
2,015 378 
1,889 378 
1,195 378 
1,743 378 
1,543 378 

815 378 
1,209 378 
2,405 378 

1,393 378 
2,254 3TI 

7 0 
5 0 

2,672 0 
1,516 0 
1,174 0 
2,133 0 

838 0 
2,412 0 

853 0 
3,057 0 
1,627 0 
1,722 0 
1,166 0 
1,620 0 
1,859 0 
1,045 0 

439 0 
4,252 0 
1,688 0 
3,553 0 

52 0 

262 0 
313 0 
149 0 

59 0 

66 0 
53 0 
51 0 

10 0 
66 0 

2,605 2,481 

351 0 
554 0 

4,367 4,342 

65 0 
202 0 
6TI 0 

1,226 0 
1,901 0 
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Table 7: Dwelling Units by Zone - 2010 Scenario No.2 

■--lllllfAIII 166 Hamilton 104 104 0 

167 Hamilton 336 336 0 
168 

169 
170 

171 

172 

173 

174 
175 

176 

177 

178 

179 

UIO 
181 

182 
183 

184• 

185 

186 

187 

188 
189• 

190 
191 

192 

193 
194• 

195 

196 

200 

201 

202 

203 

Hamilton 1,211 1,211 0 
Hamiltod 642 642 0 
Hamilton 1,545 1,545 0 
Hamilton 2,091 2,091 0 
Hamilton 3,102 3,102 0 
Hamilton 1,973 1,973 0 
Hamilton 4,413 4,413 0 
Hamilton 3,264 3,264 0 
Hamilton 2,695 2,695 0 
Hamilton 2,095 2,095 0 
Hamilton 1,717 1,717 0 
Lawrence 2,841 3,000 2,841 0 
Trenton 33,952 39,619 S,661 
Ewing 11,341 3,000 11,341 0 
Ewing 1,200 1,200 0 

Hopewell Towmbip 420 420 0 
Hopewell Township 460 4,801 4,341 

Pennington 872 872 0 
Hopewell Township 310 310 0 
Hopewell Township 360 360 0 
Hopewell Towmbip 410 410 0 
Hopewell Towmbip 310 310 0 
Hopewell Township 360 360 0 
Hopewell Towmbip 260 260 0 
Hopewell Township 360 360 0 

Hopewell Doro 803 803 0 
Hopewell Township 310 310 0 
Hopewell Towmbip 310 310 0 
South Bound Brook 1,502 1,502 0 
Montgomeey CNIC) 0 2,481 2,481 

Franklin CNIC) 0 2,481 2,481 
Hopewell CNIC) 0 2,481 2,481 
Hopewell CNIC) 0 2,481 2,481 

STUDY AREA (TOTAL) 223,431 20,500 315,446 92,015 

•Note: Constnlcts arc located in these zones. Zones 200 - 203 arc new zones 

created from scctiom of zones 4, 88, 189 and 194 for walking constructs. 
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Table 8: Employment Growth Assumptions - 1988, 2010 Trend, 2010 Scenarios 

-------Cranbury Twp. 6,703 
East Brunswick Twp. 25,319 
Helmetta Boro 165 
Jamesburg Boro 2,082 
Milltown Boro 2,657 
Monroe Twp. 1,942 
New Brunswick City 35,252 
North Brunswick Twp. 15,775 
Plainsboro Twp. 6,999 
South Brunswick Twp. 12,686 
South River Boro 2,237 
Spotswood Boro 2,174 

Franklin Twp. 23,942 
Hillsborough Twp. 4,380 
Manville Boro 1,279 
Millstone Boro 54 
Montgomery Twp. 7,454 
Rocky Hill Boro 526 
So. Bound Brook Boro 495 

East Windsor Twp. 8,463 
Ewing Twp. 28,660 
Hamilton Twp. 27,925 
Hightstown Boro 2,855 
Hopewell Boro 539 
Hopewell Twp. 2,928 
Lawrence Twp. 21,301 
Pennington Boro 1,636 
Princeton Boro/ 22,262 

Princeton Twp. 
Trenton City 54,847 
Washington Twp. 2,100 
West Windsor Twp. 12,162 

STUDY AREA (TOT AL) 337,799 

7,676 

32,762 

225 

2,703 

2,857 

12,304 

37,015 

34,332 

33,549 

44,063 

3,252 

2,962 

26,610 
10,650 
3,630 

210 

10,260 
850 

1,080 

13,500 

33,740 

34,290 

4,680 

680 

4,140 

29,350 

3,550 

30,100 

69,900 

3,940 

25,520 

520,380 

973 

7,443 

60 

621 

200 
10,362 

1,763 

18,557 

26,550 

31,377 

1,015 

788 

2,668 
6,270 

2,351 

156 
2,806 

324 

585 

5,037 

5,080 

6,365 

1,825 

141 

1,212 

8,049 

1,914 
7,838 

15,053 

1,840 

13,358 

182,581 

230 

9,500 

9,500 

22,830 

9,730 

9,730 

230 

13,100 

9,960 

9,000 

9,730 

13,100 

116,640 

32,971 

32,970 

65,941 

Sources: MSM Regional Council derived these estimates using NJ Dept. of Labor Covered Employment figures 
and Middlesex, Somerset, Mercer Counties' Employment Projections. 

340 

13,519 

13,519 

32,429 

13,859 

13,519 

680 

18,568 

14,199 

12,705 

13,859 
18,569 

165,765 

1,763 

15,053 

16,816 
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Table 9: Employment by Zone - 1980/1986, 1988 

■-----1 Franklin 13 0 13 0 
2 Franklin O O O 0 
3 Montgomery/Rocky Hill 1,680 507 1,943 550 
4 Montgomery 592 0 304 5 
5 Montgomery 184 0 200 30 
6 Montgomery 2,574 0 4,644 0 
7 Montgomery 44 0 44 0 
8 Montgomery 237 0 250 10 
9 Montgomery 0 0 0 0 

10 Princeton Township 73 0 73 0 
11 Princeton Township 1,219 0 1,719 25 
12 Princeton Township 630 495 1,230 650 
13 Princeton Township 84 0 84 0 
14 Princeton Township/Doro 6,768 0 9,224 100 
15 Princeton Boro 5,030 6,958 772 
16 Princeton Township 343 0 343 so 
17 Princeton Township 409 0 409 0 
18 Princeton Township 197 0 200 0 
19 Princeton Boro 159 200 25 
20 Princeton Township 175 0 175 25 
21 Franklin 281 0 281 40 
22 Franklin 53 200 53 160 
23 South Bnmswick 118 so 150 205 
24 South Bnmswick 38 125 38 125 
25 South Bnmswick 11 0 0 130 
26 South B111D1Wick 227 0 227 0 
27 South Bnmswick 27 0 30 30 
28 Plainsboro 60 0 60 685 
29 West Windsor 1,468 0 1,500 40 
30 West Windsor 749 0 949 0 
31 West Windsor 0 0 0 0 
32 West Windsor m 138 1,172 175 
33 Plainsboro 980 0 980 0 
34 Plainsboro 1,500 0 750 0 
35 Plainsboro 3,460 0 3,569 0 
36 Plainsboro 210 0 210 0 
37 South B111D1Wick 874 0 2,606 0 
38 South B111D1Wick 565 0 0 184 
39 South B111D1Wick 481 0 0 0 
40 South B111D1Wick 353 22 631 22 
41 South Bnmswick 1,548 0 1,895 84 
42 South B111D1Wick 1,544 0 3,276 0 
43 Plainsboro 0 0 0 0 
44 Plainsboro 51 0 81 350 
45 Plainsboro 24 0 147 117 
46 Plainsboro 0 0 so 0 
47 West Windsor 506 0 506 0 
48 West Windsor 183 0 183 0 
49 West Windsor 285 0 285 0 
so West Windsor 529 0 579 0 
51 West Windsor 34 0 34 0 
52 East Windsor 0 82 0 82 
53 East Windsor 3,398 0 3,609 0 
54 West Windsor 12 0 112 0 
55 Cranbury 0 0 0 0 
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Table 9: Employment by Zone - 1980/1986, 1988 
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56 Cranbury 58 0 148 0 

57 Cranbuiy 0 0 0 0 

58 Cranbury 25 518 0 0 
59 Cranbury 0 0 0 0 
60 

61 

62 

63 

64 

65 
66 

67 

68 

69 

70 

71 

72 

73 

74 
75 
76 

77 

78 

79 

80 

81 

82 

83 

84 

85 
86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 
97 

98 

99 

100 

101 
102 

103 

104 
105 

106 

107 

108 

109 

110 

South Brunswick 
South Brunswick 

South Brunswick 

Cranbury 

Cranbury 

Cranbury 

Cranbuiy 

Lawrence 

East Windaor 

East Windsor 

East Windsor 

East Windsor 

Hightstown 

Hightstown 
East Windsor 

East Windsor 

East Windsor 

East Windsor 

Lawrence 

Hamilton 

Lawrence 

Lawrence 

West Windsor 

West Windsor 

West Windsor 

West Windsor 

Franklin 

Franklin 

North Brunswick 

South Brunswick 

North Brunawick 

North Brunswick 

North Brunswick 

North Brunswick 

Lawrence 

Lawrence 

Hillsborough 

Hillsborough 
Hillsborough 

Hillsborough 

Hillsborough 

Hillsborough 

Millstone 

Manville 

Manville 

Manville 

Franltlin 
Franklin 

Franklin 

0 
1,459 

1,742 

0 
383 

431 

1,386 

107 

80 
1,146 

23 

411 

1,185 

1,377 

241 

0 

31 

630 
1,330 

1,957 

615 

608 
6 

396 
2,704 

37 

45 

73 

3,610 

473 

275 

1,290 

735 

993 

4,250 

87 

428 

198 

235 
84 

286 

974 

30 

723 

192 

285 
8,684 

2905-p 

1,612 

0 

0 

0 

0 

0 

0 

0 

329 

214 

0 

0 

656 

0 

0 

0 

0 

0 

0 

so 
0 

0 
2,361 

0 

0 

0 

0 

62 

so 
0 

0 

0 

0 

0 

625 

0 

0 

100 
67 

62 

33 
303 

141 

19 

200 

25 

33 

414 

270-p 

162 

0 
782 

2,035 

783 

3,101 

2,621 

0 

107 

587 

1,222 

100 

722 

1,742 

313 

684 

0 

0 

691 
1,730 

2,213 

2,444 

1,625 

56 

796 

4,940 

0 

145 

73 

1,630 

236 

838 

585 

997 

9,106 

4,205 

110 

428 

381 

790 

267 
469 

974 

35 

519 

192 

285 

9,834 

2,440 

2,428 

0 

0 

0 

0 

25 

0 

0 

l,lSO 

214 

0 

0 

552 

0 

800 

0 

0 

0 

0 

3SO 

0 
0 

2,561 

0 

800 

25 

10 

62 

so 
487 

0 

0 

72 

112 

1,498 

0 
25 

100 

188 

62 

155 

425 

141 

19 

209 

33 

41 

414 

213 

162 
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112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

126 

127 

128 
129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 
149 

1.50 

151 

152 

153 

154 

155 

156 

157 

158 
159 

160 

161 

162 

163 

164 

165 
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Franklin 

Franklin 

Franklin 

Franklin 
Franklin 

Franklin 
New Brumwick 

New Brunswick 

New Brunswick 
New Brunswick 
New Brumwick 
New Brumwick 

New Brumwick 

New Brumwick 
New Brunswick 
New Brumwick 

North Brumwick 

North Brumwick 

Ealt Brumwick 

South River 

South River 

South River 

Ealt Brumwick 

Milltown 

Ealt Brunswick 

East Brumwick 

East Brunswick 
East Brunswick 

East Brumwick 

East Brumwick 
Spotswood 

Spotswood 

Helmetta 

MOl1l'OC 
Jamesburg 

MOl1l'OC 
MOl1l'OC 
Monroe 
Monroe 
Monroe 
Monroe 

Washington 
Washington 
Washington 
Washington 
Washington 
Washington 
Washington 
Washington 
Washington 
Washington 
Washington 
Washington 

Hamilton 

Hamilton 

612 

1,541 

499 

700 

1,643 

1,593 

3,523 

558 

1,369 

108 

1,675 

6,837 

3,789 

2,428. 

14,874 

3,530 

7176-p 

585-p 

3,644 

1,288 

371 

487 

4,958 

2,083 

86 
1,829 

689 
319 

2,028 

1,437 

756 

907 

52 

0 

1,304 

1,612 

0 

0 

469 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

89 612 89 

171 

92 

372 
143 

119 

189 

62 

63 

47 

85 

319 

273 

95 
631 

1,071 

552-p 

72-p 
1,815 

180 

82 

.so 
1,097 

304 

44 

488 
206 

313 

3,149 

892 
118 

206 

11 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 
0 
0 

1,882 

0 

0 

0 

0 

0 
0 

196 

1,541 

499 

700 

1,643 

1,593 

3,332 

367 

1,177 

108 

1,483 

6,645 

3,597 

2,236 

10,111 

3,339 

I.SO 
300 

4,811 

1,122 

288 

404 

5,537 

2,415 

86 
1,829 

689 

898 

2,028 

1,437 

784 

936 

154 

0 

1,649 

1,542 

0 

0 

400 

0 

0 

.so 

.so 

.so 
0 

.so 

.so 

.so 
500 

0 

225 

3.50 

225 

0 

270 

171 

92 

372 
143 

119 

189 

62 

63 

47 

107 

319 

273 

95 

631 

1,071 

0 

0 

1,815 

217 

119 

87 

1,097 

242 

44 

488 

206 

313 
3,149 

892 

183 

271 

11 

0 

433 

0 

0 

0 

0 
0 

0 
15 

0 

0 

0 
.so 
.so 
25 

25 

0 

25 

100 

I.SO 
.so 

196 
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166 
167 
168 

169 

170 

171 

172 

173 

174 
175 

176 
177 

178 

179 

180 

181 
182 

183 

184 
185 

186 

187 

188 

189 

190 

191 

192 

193 

194 

195 

196 
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Hamilton 1,133 0 1,133 SO 

Hamilton 440 0 440 

Hamilton 0 0 270 

Hamilton 426 0 426 

Hamilton 327 250 597 

Hamilton 730 466 730 

Hamilton 2,423 1,221 2,576 

Hamilton 583 1,166 853 

Hamilton 2,629 124 2,763 

Hamilton 654 523 523 

Hamilton 2,504 0 2,720 

Hamilton 3,288 538 3,288 

Hamilton 8,671 128 3,500 

Lawrence 4,463 

Trenton 51,442 

Ewing 24,952 

Ewing 1,200 

Hopewell Township 335 

Hopewell Township 370 

Pennington 1,596 

Hopewell Township 700 

Hopewell Township 300 

Hopewell Township 250 

Hopewell Township 500 

Hopewell Township 0 

Hopewell Township 345 

Hopewell Township 0 

Hopewell Boro 499 

Hopewell Township 0 

Hopewell Township 0 

South Bound Brook 426 

STUDY AREA (TOTAL) 293,894 

•Note: Zones l - 97 have a 1980 base; zones 98 - 178 have a 1986 base. 

Sources: NIDOT- Route l Corridor Study, North New Jersey Model, 

Route 130 Model; MSM Regional Council - Current Development 

Survey, 1987, 1988; US Census Bureau - 1987 Census of Retail Trade. 

0 

100 

0 

250 
550 

1,221 

1,893 

124 

523 

0 
538 

128 
2,531 

3,405 

2,458 

so 
0 

0 

40 
98 

0 
0 

30 

0 

0 
0 

40 

0 

0 

69 

43,905 
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Table 10: Non-Retail and Retail Employment by Zone - 2010 Trend. 

wama1i,iil!ililllllillilLIIBI 
1 

2 
3 

Franklin 13 0 13 0 0 0 
Franklin 0 0 0 0 0 0 

Montgomery/Rocky Hill 1,943 

4 Montgomery 
5 Montgomery 
6 Montgomery 
7 Montgomery 
8 Montgomery 
9 Montgomery 

10 Princeton Township 
11 Princeton Township 
12 Princeton Township 
13 Princeton Township 
14 Princeton Township/Doro 

15 Princeton Boro 
16 Princeton Township 

17 Princeton Township 
18 Princeton Township 

19 Princeton Boro 
20 Princeton Township 

21 Franklin 

22 Franklin 
23 South Brumwick 
24 South Brumwick 
25 South Brumwick 
26 South Brumwick 
27 South Brumwick 
28 Plainsboro 
29 West Windsor 

30 West Windsor 
31 West Windsor 
32 West Windsor 
33 Plainsboro 

34 Plainsboro 
35 Plainsboro 
36 Plainsboro 
37 South Brumwick 
38 South Brumwick 
39 South Brunswick 
40 South Brumwick 
41 South Brumwick 
42 South Brumwick 
43 Plainsboro 
44 Plainsboro 

45 Plainsboro 
46 Plainsboro 
47 West Windsor 
48 West Windsor 

49 West Windsor 
50 West Windsor 
51 West Windsor 

52 East Windsor 
53 East Windsor 
54 West Windsor 

55 Cranbury 

304 

200 
4,644 

44 

250 
0 

73 
1,719 
1,230 

84 
9,224 

6,958 

343 
409 

200 

200 
175 
281 
53 

150 
38 
0 

227 
30 
60 

1,500 

949 

0 

1,172 
980 

750 
3,569 

210 
2,606 

0 

0 
631 

1,895 
3,276 

0 
81 

147 
50 

506 

183 

285 
579 

34 

0 
3,609 

112 
0 

550 

5 
30 
0 
0 

10 
0 
0 

25 
650 

0 
100 

m 
50 
0 

0 

25 
25 
40 

160 

205 
125 
130 

0 
30 

685 

40 
0 

0 
175 

0 

0 
0 
0 
0 

184 

0 
22 

84 
0 
0 

350 

117 
0 
0 
0 

0 
0 

0 

82 
0 
0 
0 

2,841 677 898 127 
304 5 0 0 
826 157 626 127 

5,026 173 382 173 
44 0 0 0 

920 137 670 127 
0 0 0 0 

73 0 0 0 
4,115 25 2,396 0 
3,626 650 2,396 0 

84 0 0 0 
9,224 100 0 0 
7,419 962 461 190 

343 50 0 0 
409 0 0 0 
200 0 0 0 

200 25 0 0 
2,570 25 2,395 0 

281 40 0 0 
53 160 0 0 

303 294 153 89 
38 138 0 13 
0 686 0 556 

524 0 297 0 
30 30 0 0 

10,257 745 10,197 60 
1,500 40 0 0 
1,322 0 373 0 

0 0 0 0 
2,080 175 908 0 
3,883 0 2,903 0 
8,712 60 7,962 60 
5,641 60 2,072 60 

210 0 0 0 
6,549 0 3,943 0 

0 184 0 0 
0 0 0 0 

8,985 366 8,354 344 

2,145 84 250 0 
4,200 19 924 19 

0 0 0 0 
2,258 410 2,177 60 

1,086 177 939 60 

50 0 0 0 
506 700 0 700 
183 0 0 0 
285 0 0 0 
579 0 0 0 
34 0 0 0 
0 82 0 0 

4,009 0 400 0 
112 0 0 0 

0 0 0 0 
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Table 10: Non-Retail and Retail Employment by Zone - 2010 Trend. 
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56 Cranbury 148 0 148 0 0 0 

57 Cranbury O O O O O 0 

58 Cranbwy 0 25 0 25 0 0 

59 Cranbwy 0 0 0 0 0 0 

60 South Brumwick 0 0 0 0 0 0 
61 South Bnmawick 782 0 3,225 0 2,443 0 

62 South Brumwick 2,035 0 15,093 0 13,058 0 

63 Cranbury 783 0 1,490 0 707 0 

64 Cranbwy 3,101 25 3,101 291 0 266 

65 0 0 
66 Cranbury 2,621 0 2,621 0 0 0 
67 Cranbury 0 0 0 0 0 0 
68 0 0 
69 Lawrence 107 1,150 544 1,150 437 0 

70 Eallt Windsor 587 214 854 214 267 0 

71 Eaat Windaor 1,222 0 1,580 0 358 0 

72 Eallt Windaor 100 0 100 400 0 400 

73 Eaat Windsor 722 552 722 677 0 125 

74 Highlltown 1,742 0 2,554 100 812 100 

75 Hightlltown 313 800 1,126 900 813 100 

76 Eaat Windsor 684 0 3,246 0 2,562 0 

77 East Windaor 0 0 0 30 0 30 

78 Eallt Windaor 0 0 0 0 0 0 
79 East Windaor 691 0 1,586 0 895 0 
80 Lawrence 1,730 350 3,614 393 1,884 43 

81 Hamilton 2,213 0 2,466 93 253 93 
82 Lawrence 2,444 0 3,526 0 1,082 0 
83 Lawrence 1,625 2,561 2,723 3,081 1,098 520 

84 West Windaor 56 0 3,646 0 3,590 0 

85 West Windaor 796 800 796 1,178 0 378 
86 Weal Windaor 4,940 25 12,349 25 7,409 0 

87 West Windaor 0 10 0 10 0 0 
88 Franklin 145 62 145 346 0 284 

89 Franklin 73 50 73 50 0 0 
90 North Brumwick 1,630 487 3,369 687 1,739 200 

91 South Brumwick 236 0 1,170 0 934 0 

92 North Bnmawick 838 0 7,907 298 7,069 298 

93 North Brumwick 585 72 2,121 272 1,536 200 

94 North Brumwick 997 112 2,534 312 1,537 200 

95 North Bnmawick 9,106 1,498 10,643 1,698 1,537 200 

96 Lawrence 4,205 0 6,579 0 2,374 0 
g'f Lawrence 110 25 230 25 120 0 
98 Hillsborough 428 100 428 208 0 108 
99 Hillsborough 381 188 924 228 543 40 

100 Hillsborough 790 62 3,361 62 2,571 0 
101 Hillsborough 267 155 1,248 195 981 40 
102 Hillsborough 469 425 1,073 465 604 40 
103 Hillsborough <r74 141 2,m 181 1,303 40 
104 Millatonc 35 19 191 19 156 0 
105 Manville 519 209 1,302 209 783 0 
106 Manville 192 33 <r16 33 784 0 
107 Manville 285 41 1,069 41 784 0 
108 Franklin 9,834 414 10,090 414 256 0 
109 Franklin 2,440 213 2,m 213 537 0 
110 Franklin 2,428 162 4,001 180 1,573 18 
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111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 
123 

124 

125 

126 

127 

128 

1.29 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 
142 

143 

144 

145 
146 

147 

148 

149 

150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

165 
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89 

Franklin 1,541 171 1,541 171 

Franklin 499 92 499 92 

Franklin 700 372 700 372 

Franklin 1,643 143 1,643 143 

Franklin 1,593 119 1,593 119 

New Brunswick 3,332 189 3,805 189 

New Brumwick 367 62 367 62 

New Brumwick 1,177 63 1,411 63 

New Brumwick 108 47 108 47 

New Bnmawick 1,483 107 1,483 185 

New Brumwick 6,645 319 6,645 397 

New Brumwick 3,597 273 4,497 273 

New Brumwick 2,236 95 2,236 95 

New Brunswick 10,111 631 10,111 631 

New Bnmawick 3,339 1,071 3,339 1,071 

North Bnmawick 150 0 2,254 200 

North Brunswick 300 0 1,837 200 

East Bnmawick 4,811 1,815 5,746 2,586 

South River 1,122 217 1,460 217 

South River 288 119 626 119 

South River 404 87 743 87 

East Brunswick 5,537 1,097 6,971 1,865 

Milltown 2,415 242 2,615 242 

East Brunswick 86 44 86 44 

East Brunswick 1,829 488 2,583 1,332 

East Brunswick 689 206 689 206 

East Bnmawick 898 313 1,005 313 

East Brunswick 2,028 3,149 2,090 3,313 

East Brunswick ,1,437 892 3,041 892 

Spotswood 784 183 1,178 183 

Spotawood 936 271 1,330 271 

Helmetta 154 11 214 11 

Monroe 0 0 1,269 775 

Jamesburg 1,649 433 2,270 433 

Monroe 1,542 0 3,008 840 

Monroe 0 0 0 0 

Monroe 0 0 1,635 776 

Monroe 400 0 1,563 0 

Monroe 0 0 1,275 0 

Monroe 0 0 1,163 0 

Washington 50 75 50 75 

Washington 50 0 50 0 

Washington 50 0 50 0 

Washington 0 0 0 0 

Washington 50 50 50 50 

Washington 50 50 50 50 

Washington 50 25 50 25 

Washington 500 25 500 25 

Washington 0 0 1,521 0 

Washington 225 25 225 25 

Washington 350 100 386 100 

Washington 225 150 408 250 

Hamilton 0 50 40 103 

Hamilton 270 196 270 196 

0 0 

0 0 

0 0 

0 0 
0 0 

0 0 

473 0 

0 0 

234 0 

0 0 

0 78 

0 78 

900 0 

0 0 

0 0 

0 0 

2,104 200 

1,537 200 

93S 771 

338 0 

338 0 

339 0 
1,434 768 

200 0 

0 0 
754 844 

0 0 

107 0 

62 164 

1,604 0 

394 0 

394 0 

60 0 

1,269. 775 

621 0 

1,466 840 

0 0 

1,635 776 

1,163 0 

1,275 0 

1,163 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 
l,S21 0 

0 0 

36 0 

183 100 

40 S3 

0 0 
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Table 10: Non-Retail and Retail Employment by Zone - 2010 Trend . 
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166 Hamilton 1,133 50 1,205 SO 72 0 
167 Hamilton 440 O 0 440 

168 Hamilton 270 194 100 270 
169 Hamilton 426 0 0 426 

170 Hamilton 597 267 250 4,032 

171 Hamilton 730 5SO 550 730 
172 Hamilton 2,576 1,270 1,221 3,657 
173 Hamilton 853 1,933 1,893 853 
174 Hamilton 2,763 134 124 3,302 
175 Hamilton 523 544 523 523 
176 Hamilton 2,720 510 0 2,720 

177 Hamilton 3,288 570 538 3,288 
178 Hamilton 3,500 154 128 3,500 
179 Lawrence 4,463 2,531 2,531 4,954 
180 Trenton 51,442 4,256 3,405 65,644 

181 Ewing 24,952 2,741 2,458 29,749 
182 Ewing 1,200 SO 50 1,200 
183 Hopewell Township 335 200 0 335 
184 Hopewell Township 370 0 0 585 
185 Pennington 1,596 40 40 3,510 
186 Hopewell Township 700 98 98 700 
187 Hopewell Township 300 o 0 300 
188 Hopewell Township 250 O 0 250 
189 Hopewell Township 500 30 30 1,297 
190 Hopewell Township O 0 0 0 
191 Hopewell Township 345 0 0 345 

192 Hopewell Township O 0 0 0 
193 Hopewell Boro 499 66 40 614 
194 Hopewell Township O 0 0 0 
195 Hopewell Township O O 0 0 
196 South Bound Brook 426 69 69 1,011 

STUDY AREA (TOTAL) 293,894 43,905 462,181 

Sources: NJDOT- Route 1 Corridor Study, Route 130 Model; MSM Regional 
Council - Current Development Survey, 1989. 

58,199 

0 0 
0 94 
0 0 

3,435 17 
0 0 

1,081 49 
0 40 

539 10 
0 21 
0 510 

0 32 
0 26 

491 0 
14,202 851 
4,797 283 

0 0 
0 200 

215 0 
1,914 0 

0 0 
0 0 
0 0 

797 0 
0 0 
0 0 
0 0 

115 26 
0 0 
0 0 

585 0 

168,287 14,294 

2010EGRO 



Table 11: Non-Retail and Retail Employment by Zone - 2010 Scenario No.l 

.,Jiil:lillllllilllllll• 
Franklin 13 0 13 0 0 0 

2 Franklin 0 0 0 0 0 0 

3 Montgomery/Rocky Hill 1,943 550 1,943 550 0 0 

4* Montgomery 304 5 304 5 0 0 

5 Montgomery 200 30 200 30 0 0 

6 Montgomery 4,644 0 4,644 0 0 0 

7 Montgomery 44 0 44 0 0 0 

8* Montgomery 250 10 280 210 30 200 

9 Montgomery 0 0 0 0 0 0 

10 Princeton Township 73 0 73 0 0 0 

11 Princeton Township 1,719 25 1,719 25 0 0 

12 Princeton Township 1,230 650 1,230 650 0 0 

13 Princeton Township 84 0 84 0 0 0 

14 Princeton Township/Doro 9,224 100 9,224 100 0 0 

15 Princeton Doro 6,958 m 6,958 772 0 0 

16 Princeton Township 343 .50 343 .50 0 0 

17 Princeton Township 409 0 409 0 0 0 

18 Princeton Township 200 0 200 0 0 0 

19 Princeton Doro 200 25 200 25 0 0 

20 Princeton Township 175 25 175 25 0 0 

21 Franklin 281 40 281 40 0 0 

22 Franklin 53 160 53 160 0 0 

23 South Brunswick 1.50 205 150 205 0 0 

24 South Brumwick 38 125 38 125 0 0 

25 South Brumwick 0 130 0 130 0 0 

26 South Brunswick 227 0 227 0 0 0 

27 South Brumwick 30 30 30 30 0 0 

28* Plainsboro 60 685 9,060 1,185 9,000 500 

29 West Windsor 1,500 40 1,500 40 0 0 

30 West Windaor 949 0 949 0 0 0 

31 West Windaor 0 0 0 0 0 0 

32* West Windaor 1,172 175 13,172 1,275 12,000 1,100 

33 Plainsboro 980 0 980 0 0 0 

34 Plainsboro 750 0 750 0 0 0 

35 Plainsboro 3,569 0 3,569 0 0 0 

36 Plainsboro 210 0 210 0 0 0 

37 South Brumwick 2,606 0 2,606 0 0 0 

38 South Brumwick 0 184 0 184 0 0 

39 South Brumwick 0 0 0 0 0 0 

40* South Brunswick 631 22 12,631 1,122 12,000 1,100 

41 South Brumwick 1,895 84 1,895 84 0 0 

42 South Brunswick 3,276 0 3,276 0 0 0 

43 Plainsboro 0 0 0 0 0 0 

44 Plainsboro 81 350 81 350 0 0 

45 Plainsboro 147 117 147 117 0 0 

46 Plainsboro .50 0 .50 0 0 0 

47 West Windaor 506 0 506 0 0 0 

48 West Windsor 183 0 183 0 0 0 

49 West Windsor 285 0 285 0 0 0 

50 West Windaor 579 0 579 0 0 0 

51 West Windaor 34 0 34 0 0 0 

52 East Windaor 0 82 0 82 0 0 

53 East Windaor 3,609 0 3,609 0 0 0 

54 West Windaor 112 0 112 0 0 0 

55 Cranbury 0 0 0 0 0 0 
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59 
60* 

61 

62* 

63 
64* 

65 

66 

67 
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69 
70 
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76 

77 

78 
79• 

80 
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82 

83• 

84 

85 
86 

87 

88* 
89 
90 
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92• 

93 

94 
95 
96 

97 
98 

99• 
100 

101 

102 

103 
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110• 

Table 11: Non-Retail and Retail Employment by Zone - 2010 Scenario No.I 
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Cranbury 148 

Cranbury 0 

Cranbury 0 

Cranbury 0 

South Bnm1Wick 0 

South Brumwick 782 

South Bnmswick 2,035 

Cranbury 783 

Cranbury 3,101 

Cranbury 2,621 

Cranbury 0 

lAwrcnce 107 
East Windaor 587 

East Windsor 1,222 

East Windsor 100 

East Windaor 722 

Hightstown 1,742 

Hightstown 313 

East Windaor 684 

East Windsor 0 

East Windaor 0 

East Windsor 691 

lAwrcnce 1,730 

Hamilton 2,213 

lAwrcnce 2,444 

lAwrcnce 1,625 

West Windsor 56 
West Windsor 796 

West Windsor 4,940 

West Windsor 0 

Franklin 145 

Franklin 73 

North Brunswick 1,630 

South Brumwick 236 

North Brumwick 838 
North Brunswick 585 

North Bnmswick 997 
North Brumwick 9,106 

lAwrcnce 4,205 

lAwrcnce 110 
Hillsborough 428 
Hillsborough 381 

Hillsborough 790 

Hill aborough 267 

Hillsborough 469 

Hillsborough 974 

Millstone 35 

Manville 519 

Manville 192 

Manville 285 

Franklin 9,834 

Franklin 2,440 

Franklin 2,428 

0 148 

0 0 

25 0 
0 0 
0 30 

0 782 

0 11,035 

0 783 

25 3,131 

0 2,621 

0 0 

1,150 107 
214 587 

0 7,222 

0 100 

552 722 

0 1,742 

800 313 

0 684 
0 0 

0 0 
0 6,691 

350 1,730 

0 2,213 

0 2,444 
2,561 10,625 

0 56 
800 796 

25 4,940 

10 0 

62 145 

50 73 

487 1,630 

0 236 

0 9,838 

72 585 

112 997 
1,498 9,106 

0 4,205 

25 110 
100 428 

188 9,381 

62 790 

155 267 

425 469 
141 974 

19 35 

209 519 

33 192 

41 285 
414 9,834 

213 2,440 

162 11,428 

0 0 0 

0 0 0 

25 0 0 
0 

200 

0 
500 

0 

225 

0 

0 

1,150 

214 

550 
0 

552 

0 
800 

0 

0 

0 
550 
350 

0 

0 

2,561 

0 
800 

25 
10 

62 

50 
487 

0 

500 

72 

112 
1,498 

0 

25 
100 

688 

62 

155 

425 

141 

19 

209 

33 

41 
414 

213 

662 

0 0 

30 200 

0 0 

9,000 500 

0 0 

30 200 

0 0 

0 0 

0 0 

0 0 

6,000 550 
0 0 

0 0 

0 0 

0 0 
0 0 

0 0 

0 0 

6,000 550 

0 0 

0 0 

0 0 

9,000 0 

0 0 
0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

9,000 500 
0 0 

0 0 

0 0 

0 0 

0 0 
0 0 

9,000 500 

0 0 
0 0 

0 0 

0 0 

0 0 

0 0 
0 0 

0 0 

0 0 

0 0 

9,000 500 

SCENIEMP 



111 

112 

113 

114 
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116 
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118 

119 

120 

121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 
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134 

135 

136 
137 

138 
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140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

155 

156 

151* 

158 

159 

160* 

161 

162 

163 

164 

165 
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Franklin 

Franklin 

Franklin 

Franklin 

Franklin 

Franklin 

New Brunswick 

New Brunswick 

New Brunswick 

New Brunswick 

New Brunswick 

New Brunswick 

New Brunswick 

New Brunswick 

New Brunswick 

New Brunswick 

North Brunswick 

North Brunswick 

East Brunswick 

South River 

South River 

South River 

East Brunswick 

Milltown 

East Brunswick 

East Brunswick 

East Brunswick 

East Brunswick 

East Brunswick 

East Brunswick 

Spotswood 

Spotswood 

Helmetta 

Monroe 

Jamesburg 

Monroe 

Monroe 

Monroe 
Monroe 
Monroe 
Monroe 

Washington 
Washington 
wa•abington 

Washington 
Washington 
Washington 
Washington 
Washington 
Washington 
Washington 

Washington 

Washington 

Hamilton 

Hamilton 

:::ri~~rrr :=. .. t:Jr2t ...... ,. ,::rn~mu::: .. , 2010 nmf&M~r •· : IDiiiib)} 
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612 89 612 89 0 0 

1,541 171 1,541 171 0 0 

499 92 499 92 0 0 

700 372 
1,643 143 

1,593 119 

3,332 189 

367 62 

1,177 63 

108 47 

1,483 107 

6,645 319 

3,597 273 

2,236 95 

10,111 631 

3,339 1,071 

150 0 

300 0 

4,811 1,815 

1,122 217 

288 119 

404 87 

5,531 1,097 

2,415 242 

36 44 

1,829 488 

689 206 

893 313 

2,028 3,149 

1,437 892 

784 133 

936 271 

154 11 

0 0 

1,649 433 

1,542 0 

0 0 

0 0 

400 0 

0 0 

0 0 

so 75 

50 0 

50 0 

0 0 

50 50 
50 50 
50 25 

500 25 

0 0 

225 25 

350 100 

225 150 

0 50 
270 196 

700 

1,643 

1,593 

6,335 

3,370 

4,180 

3,111 

4,485 

9,647 

6,599 

5,238 
13,113 

6,341 

150 

300 

4,811 

1,122 

238 

404 

5,537 

2,415 

36 
1,829 

639 

898 

2,028 

1,437 

784 

936 

154 

0 

1,649 

1,542 

0 

0 

400 

0 

0 

so 
50 
50 
0 

50 
80 

50 
500 

9,000 

225 

350 

225 

0 

270 

372 

143 

119 

484 

357 

358 

342 

402 

614 

568 

389 
925 

1,365 

0 

0 

1,81S 

217 

119 

87 
1,097 

242 

44 

488 

206 

313 

3,149 

892 

183 

271 

11 

0 
433 

0 

0 
0 
0 
0 

0 
75 

0 

0 
0 

50 
250 

25 

25 

500 

25 

100 

150 

50 

196 

0 

0 

0 
3,003 

3,003 

3,003 

3,003 

3,002 

3,002 

3,002 

3,002 

3,002 

3,002 

0 

0 

0 
0 

0 

0 
0 

0 

0 

0 

0 

0 

0 
0 
0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 
0 

0 
0 

0 

30 

0 

0 

9,000 

0 

0 
0 

0 

0 

0 

0 
0 

295 

295 

295 

295 

295 

295 

295 

294 

294 

294 

0 

0 

0 
0 

0 
0 

0 

0 
0 

0 

0 

0 

0 
0 

0 

0 
0 

0 
0 

0 
0 
0 
0 
0 
0 

0 
0 

0 
0 

0 
200 

0 

0 

500 

0 

0 
0 

0 

0 

SCENlEMP 



167 

168 

169 

170 

171 
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174 

175 
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178 

179 

180 

181 

182 

183 

184* 

185 

186 

187 

188 

189* 

190 

191 

192 
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194* 

195 

196 

200 

201 

202 

203 

Table 11: Non-Retail and Retail Employment by Zone - 2010 Scenario No.l 
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Hamilton 1,133 50 1,133 50 0 0 

Hamilton 440 0 440 0 0 0 

Hamilton 270 100 270 100 0 0 
Hamilton 426 0 426 0 0 0 
Hamilton 5'¥1 250 5'¥1 250 0 0 

Hamilton 730 550 730 550 0 0 

Hamilton 2,576 1,221 2,576 1,221 0 0 

Hamilton 853 1,893 853 1,893 0 0 

Hamilton 2,763 124 2,763 124 0 0 

Hamilton 523 523 523 523 0 0 

Hamilton 2,720 0 2,720 0 0 0 

Hamilton 3,288 538 3,288 538 0 0 

Hamilton 3,500 128 3,500 128 0 0 

Lawrence 4,463 2,531 4,463 2,531 0 0 

Trenton 51,442 3,405 81,465 6,352 30,023 2,947 

Ewing 24,952 2,458 24,952 2,458 0 0 

Ewing 1,200 50 1,200 50 0 0 

Hopewell Township 335 0 335 0 0 0 

Hopewell Township 370 0 9,370 500 9,000 500 

Pennington 1,596 40 1,596 40 0 0 

Hopewell Township 700 98 700 98 0 0 

Hopewell Township 300 0 300 0 0 0 

Hopewell Township 250 0 250 0 0 0 

Hopewell Township 500 30 500 30 0 0 

Hopewell Township 0 0 0 0 0 0 

Hopewell Township 345 0 345 0 0 0 

Hopewell Township 0 0 0 0 0 0 

Hopewell Boro 499 40 499 40 0 0 

Hopewell Township 0 0 0 0 0 0 

Hopewell Township 0 0 0 0 0 0 

South Bound Brook 426 69 426 69 0 0 

Montgomery (W/C) 0 0 30 200 30 200 

Franklin (W /C) 0 0 30 200 30 200 

Hopewell (W/C) 0 0 30 200 30 200 

Hopewell (W/C) 0 0 30 200 30 200 

STUDY AREA (TOTAL) 293,894 43,905 462,181 58,199 168,287 14,294 

•Note: Constructs are located in these zones. Zones 200 - 203 are new zones 

created from sections of zones 4, 88, 189 and 194 for walking constructs. 
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Table 12: Non-Retail and Retail Employment by Zone - 2010 Scenario No.2 

Franklin 0 0 0 0 

Montgomery/Rocky Hill 1,943 550 1,943 550 
Montgomery 304 5 304 5 
Montgomery 200 30 200 30 

Montgomery 4,644 0 4,644 0 

Montgomery 44 0 44 0 

Montgomery 250 10 280 320 

Montgomery 0 0 0 0 

Princeton Township 73 0 73 0 

Princeton Township 1,719 25 1,719 25 

Princeton Township 1,230 650 1,230 650 

Princeton Township 84 0 84 0 

Princeton Township/Boro 9,224 100 9,224 100 

Princeton Doro 6,958 772 6,958 m 
Princeton Township 343 50 343 50 
Princeton Township 409 0 409 0 
Princeton Township 200 0 200 0 

Princeton Doro 200 25 200 25 
Princeton Township 175 25 175 25 

Franklin 281 40 281 40 

Franklin 53 160 53 160 

South Brunswick 150 205 150 205 

South Brunswick 38 125 38 125 
South Brunswick 0 130 0 130 

South Brunswick 227 0 2Zl 0 
South Brunswick 30 30 30 30 

Plainsboro 60 685 12,765 1,499 

West Windsor 1,500 40 1,500 40 

West Windsor 949 0 949 0 
West Windsor 0 0 0 0 

West Wind.or 1,172 175 18,038 1,878 

Plainsboro 980 0 980 0 

Plainsboro 150 0 150 0 

Plainsboro 3,569 0 3,569 0 

Plainsboro 210 0 210 0 

South Brunswick 2,606 0 2,606 0 

South Brunswick 0 184 0 184 

South Brunswick 0 0 0 0 

South Brunswick 631 22 17,498 1,725 

South Brunswick 1,895 84 1,895 84 

South Brunswick 3,276 0 3,276 0 

Plainsboro 0 0 0 0 

Plainsboro 81 350 81 350 

Plainsboro 147 117 147 117 
Plainsboro 50 0 50 0 

Weat Wind.or 506 0 506 0 
West Windsor 183 0 183 0 

West Windsor 285 0 285 0 
Weat Wind.or 519 0 519 0 
West Windsor 34 0 34 0 

Eaat Windsor 0 82 0 82 
East Windsor 3,609 0 3,609 0 
Weat Windsor 112 0 112 0 

Cranbury 0 0 0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

30 310 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 
12,705 814 

0 0 

0 0 

0 0 

16,866 1,703 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

16,867 1,703 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 
0 0 

0 0 

0 0 

0 0 

0 0 
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79* 
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83* 
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85 

86 
87 

88* 

89 
90 
91 

92* 

93 
94 

95 

96 
97 

98 
99• 
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103 

104 

105 
106 
107 
108 
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110• 
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Cranbury 148 0 148 0 
Cranbury O O O 0 

Cranbury O 25 0 25 
Cranbury 0 0 0 0 

South Brunswick O 310 0 30 

South Brunswick 
South Brunswick 

Cranbury 

Cranbury 

Cranbury 

Cranbury 

Lawrence 
But Windsor 
But Windaor 
Ealt Windaor 
Ealt Windlor 

Hightstown 

Hightstown 

East Windlor 

East Windlor 

East WindJor 

East Windsor 

Lawrence 

Hamilton 

Lawrence 

Lawrence 

West Windsor 

West Windlor 

Welt Windsor 

West Windsor 

Franklin 

Franklin 

North Brunswick 
South Brunswick 

North Brunswick 

North Brunswick 

North Brunswick 

North Brunswick 

Lawrence 

Lawrence 

Hillsborough 
Hillsborough 
Hillsborough 

Hillsborough 
Hillsborough 
Hillsborough 

Millatone 
Manville 
Manville 
Manville 

Franklin 

Franklin 

Franklin 

782 
2,035 

783 
3,101 

2,621 

0 

107 
587 

1,222 
100 
722 

1,742 

313 
684 

0 

0 
691 

1,730 
2,213 

2,444 
1,625 

56 

796 

4,940 
0 

145 

73 
1,630 

236 

838 

585 
997 

9,106 
4,205 

110 
428 
381 
790 

267 

469 
974 

35 
519 
192 
285 

9,834 
2,440 
2,428 

0 
0 
0 

25 

0 

0 

1,150 
214 

0 
0 

552 
0 

800 

0 
0 

0 
0 

350 
0 

0 
2,561 

0 
800 

25 
10 
62 
so 

487 
0 
0 

72 
112 

1,498 

0 

25 
100 
188 
62 

155 

425 
141 

19 
209 

33 
41 

414 
213 
162 

782 
14,740 

783 
3,131 

2,621 

0 

107 
587 

9,655 

100 
722 

1,742 

313 
684 

0 

0 
9,124 
1,730 
2,213 

2,444 
14,330 

56 

796 
4,940 

0 
145 
73 

1,630 
236 

13,543 

585 
997 

9,106 
4,205 

110 
428 

13,086 
790 

267 
469 
974 

35 
519 
192 
285 

9,834 
2,440 

15,133 

0 

814 
0 

335 

0 

0 

1,150 
214 

851 
0 

552 
0 

800 

0 

0 

0 
851 
350 

0 

0 
2,561 

0 

800 

25 

10 
62 
so 

487 
0 

814 

72 
112 

1,498 

0 

25 
100 

1,002 
62 

155 
425 

141 

19 
209 

33 

41 

414 
213 

976 

0 0 
0 0 
0 0 
0 0 

30 310 
0 0 

12,705 814 
0 0 

30 310 

0 0 

0 0 

0 0 
0 0 

8,433 851 
0 0 
() 0 

0 0 
0 0 
0 0 
0 0 
0 0 

8,433 851 

0 0 
0 0 

0 0 
12,705 0 

0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

12,705 814 

0 0 
0 0 
0 0 
0 0 

0 0 
0 0 

12,705 814 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

12,705 814 
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115 
116 

117 

118 

119 

120 
121 

122 

123 
124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 
136 
137 

138 
139 

140 

141 
142 

143 

144 

145 

146 

147 

148 

149 

1.50 

151 

152 

153 
154 

155 

156 
157• 

158 

159 

160• 

161 

162 

163 

164 

165 

Table 12: Non-Retail and Retail Employment by Zone - 2010 Scenario No.2 

Franklin 1,541 171 1,541 171 

Franklin 499 92 499 92 

Franklin 700 372 700 372 

Franklin 1,643 143 1,643 143 

Franklin 1,593 119 1,593 119 

New Brunswick 3,332 189 3,805 189 

New Brunswick 367 62 367 62 

New Bnmawick 1,177 63 1,411 63 

New Brunswick 108 47 108 47 

New Brunswick 1,483 107 1,483 185 
New Bnmawick 6,645 319 6,64S 397 

New Brunswick 3,597 273 4,497 273 

New Bnmawick 2,236 95 2,236 95 
New Bnmawick 10,111 631 10,111 631 

New Bnmawick 3,339 1,071 3,339 1,071 

North Brunswick 1.50 0 1.50 0 

North Brunswick 300 0 300 0 

East Brunswick 4,811 1,815 4,811 1,815 

South River 1,122 217 1,122 217 

South River 288 119 288 119 

South River 404 ,,, 404 ,,, 
East Brunswick 5,537 1,097 5,537 1,097 

Milltown 2,415 242 2,415 242 

East Brunswick 86 44 86 44 

East Brunswick 1,829 488 1,829 488 
East Brunswick 689 206 689 206 
East Brunswick 898 313 898 313 

East Brunswick 2,028 3,149 2,028 3,149 

East Brunswick 1,437 892 1,437 892 

Spotswood 784 183 784 183 

Spotswood 936 271 936 271 

Helmetta 154 11 154 11 

Monroe 0 0 0 0 

Jamesburg 1,649 433 1,649 433 

Monroe 1,542 0 1,542 0 

Monroe 0 0 0 0 

Monroe 0 0 0 0 

Monroe 400 0 400 0 

Monroe 0 0 0 0 

Monroe 0 0 0 0 

Washington .50 1S so 1S 
Washington .50 0 .50 0 

Washington .50 0 so 0 

Washington 0 0 0 0 

Washington .50 so .50 so 
Washington .50 .50 80 360 

Washington .50 25 .50 25 
Washington 500 25 500 25 

Washington 0 0 12,705 814 

Washington 225 25 225 25 

Washington 3.50 100 3.50 100 

Washington 225 ISO 225 ISO 
Hamilton 0 .50 0 .50 

Hamilton 270 196 270 196 

0 0 

0 0 

0 0 

0 0 

0 0 
473 0 

0 0 

234 0 

0 0 
0 78 

0 78 

900 0 
0 0 

0 0 

0 0 

0 0 
0 0 

0 0 

0 0 
0 0 

0 0 
0 0 

0 0 
0 0 
0 0 

0 0 

0 0 
0 0 

0 0 

0 0 
0 0 

0 0 

0 0 

0 0 

0 0 
0 0 

0 0 

0 0 

0 0 

0 0 

0 0 
0 0 

0 0 

0 0 

0 0 
30 310 

0 0 

0 0 

12,705 814 

0 0 
0 0 

0 0 
0 0 
0 0 
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Table 12: Non-Retail and Retail Employment by Zone - 2010 Scenario No.2 
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167 

168 

169 

170 

171 

172 
173 

174 

175 
176 

177 

178 

179 

180 

181 

182 

183 

184* 

185 
186 

187 

188 

189• 

190 
191 

192 

193 

194* 

195 

196 

200 

201 

202 

203 

Hamilton 1,133 SO 1,133 SO O 0 
Hamilton 440 0 440 

Hamilton 270 100 270 

Hamilton 426 0 426 

Hamilton 597 2.50 591 
Hamilton 730 550 730 

Hamilton 2,576 1,221 2,576 

Hamilton 853 1,893 853 

Hamilton 2,763 124 2,763 

Hamilton 523 523 523 
Hamilton 2,720 0 2,720 

Hamilton 3,288 538 3,288 

Hamilton 3,500 128 3,500 

Lawrence 4,463 2,531 4,463 

Trenton 51,442 3,405 65,644 

Ewing 24,952 2,458 24,952 

Ewing 1,200 so 1,200 

Hopewell Township 335 0 335 
Hopewell Township 370 0 13,074 

Pennington 1,596 40 1,596 

Hopewell Township 700 98 700 

Hopewell Township 300 0 300 
Hopewell Township 2.50 0 2.50 
Hopewell Township 500 30 500 
Hopewell Township 0 0 0 
Hopewell Township 345 0 345 
Hopewell Township 0 0 0 

Hopewell Doro 499 40 499 
Hopewell Township 0 0 0 
Hopewell Township 0 0 0 

South Bound Brook 426 69 426 
Montgomery (W/C) O 0 30 

Franklin (W/C) 0 0 30 

Hopewell (W/C) 0 0 30 

Hopewell (W/C) 0 0 30 

STUDY AREA (TOTAL) 293,894 43,905 462,181 

•Note: Construe ta are located in these zones. Zones 200 - 203 are new zones 

created from sections of 4, 88, 189 and 194 for walking constructs. 

0 0 0 

100 0 0 

0 0 0 

2.50 0 0 
550 0 0 

1,221 0 0 
1,893 0 0 

124 0 0 
523 0 0 

0 0 0 

538 0 0 

128 0 0 
2,531 0 0 
4,256 14,202 851 

2,458 0 0 
so 0 0 
0 0 0 

815 12,704 81S 

40 0 0 
98 0 0 
0 0 0 
0 0 0 

30 0 0 
0 0 0 
0 0 0 
0 0 0 

40 0 0 
0 0 0 
0 0 0 

69 0 0 
310 30 310 

310 30 310 
310 30 310 

310 30 310 

58,199 168,287 14,294 

SCEN2EMP 





Appendix E 

MSM Employment and Housing Projections, Vehicle Trip 
Productions and Attractions, Daily Trip Ends, and Jobs/Housing 

Ratios: 1988, 2010 Trend, Scenario 1, Scenario 2 
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MSM Land Use Changes 1988 - 2010 
Non-Retail Employment Non-Retail Retail Total 

Growth Land 1988 2010 Trend Employment Dcnsi1y Retail Percent Employment Density Employment Density 
Code Area Non-Retail Non-Rel Non-Rel Percent Jobs/Square Mile Employment Retail Gro1Ath Jobs/Square Mile Jobs/Square Mile 

Zone Municipality Sq.Mi. Employment Employ't Growth Growth 1988 2010 1988 20!0 Growth Retail 1988 2010 1988 20!0 

52 East Windsor 1.97 0 0 0 0% 0 0 82 82 0 0% 42 42 42 42 
53 East Windsor l.75 3,609 4,009 400 11% 2,067 2.297 0 0 0 0% 0 0 2,067 2,297 
70 East Windsor 0.71 587 854 267 45% 824 1,199 214 214 0 0% 300 300 1,125 1,499 
71 East Windsor 0.88 1,222 1,580 358 29% 1,392 1,800 0 0 0 0% 0 0 1,392 1,800 
72 East Windsor 1.18 100 100 0 0% 85 85 0 400 400 0% 0 340 85 425 
73 East Windsor 1.10 722 722 0 0% 658 658 552 6TI 125 23% 500 617 1,161 1,275 
76 East Windsor 2.67 684 3,246 2,562 375% 256 1,217 0 0 0 0% 0 0 256 1,217 
77 East Windsor 1.85 0 0 0 0% 0 0 0 30 30 0% 0 16 0 16 
78 East Windsor 2.42 0 0 0 0% 0 0 0 0 0 0% 0 0 0 0 
79 East Windsor 1.13 691 1,586 895 130% 613 1,407 0 0 0 0% 0 0 613 1,407 

Total East Windsor 15.65 7,615 12,097 4,482 59% 487 773 848 1,403 555 65% 54 90 541 863 

181 Ewing 14.14 24,952 29,749 4,797 19% 1,765 2,104 2,458 2,741 283 12% 174 194 1,939 2,298 
182 Ewing 2.12 1,200 1,200 0 0% 565 565 so 50 0 0% 24 24 589 589 
Total Ewing 16.26 26,152 30,949 4,797 18% 1,608 1,903 2,508 2,791 283 11% 154 172 1,763 2,(175 

81 Hamilton 5.19 2,213 2,466 253 11% 427 475 0 93 93 0% 0 18 427 493 
164 Hamilton 0.80 0 40 40 0% 0 50 so 103 53 106% 63 129 63 179 
165 Hamilton 2.27 270 270 0 0% 119 119 196 196 0 0% 87 87 206 206 
166 Hamilton 2.51 1,133 1,205 72 6% 451 480 so 50 0 0% 20 20 471 500 
167 Hamilton 5.54 440 440 0 0% 79 79 0 0 0 0% 0 0 79 79 
168 Hamilton 2.15 270 270 0 0% 126 126 100 194 94 94% 47 90 172 216 
169 Hamilton 0.69 426 426 0 0% 616 616 0 0 0 0% 0 0 616 616 
170 Hamilton 2.30 597 4,032 3,435 515% 260 1,756 250 267 17 7% 1()1} 116 369 1,872 
171 Hamilton 1.69 730 730 0 0% 432 432 550 550 0 0% 326 326 758 758 
172 Hamilton 3.39 2,576 3,657 1,081 42% 1S9 1,078 J,221 1,270 49 4% 360 374 l,ll9 1,452 
173 Hamilton 1.94 853 853 0 0% 439 439 1,893 1,933 40 2% 915 996 1,414 1,435 
174 Hamilton 3.12 2,763 3,302 539 20% 885 1,058 124 134 10 8% 40 43 925 1,101 
175 Hamilton 1.47 523 523 0 0% 357 357 523 544 21 4% 357 371 713 728 
176 Hamilton 4.8S 2,720 2,720 0 0% 561 561 0 510 510 0% 0 105 561 666 
177 Hamilton 1.12 3,288 3,288 0 0% 2,926 2,926 538 S70 32 6% 479 507 3,404 3,433 
178 Hamilton 2.12 3,500 3,500 0 0% 1,647 1,647 128 154 26 20% 60 72 1,708 1,720 
Total Hamilton 41.1S 22,302 27,722 5,420 24% 10,085 674 5,623 6,568 945 17% 137 160 10,221 833 

74 Hightstown 0.50 1,742 2,554 812 47% 3,480 5,102 0 100 100 0% 0 200 3,480 5,301 
1S Hightstown 0.76 313 1,126 813 260% 411 1,479 800 900 100 13% 1,051 1,183 1,462 2,662 

Total llightstown 1.26 2,055 3,680 1,625 79% 3,891 2,917 800 1,000 200 25% 634 793 4,942 7,963 

183 Hopewell Township 5.19 335 335 0 0% 65 65 0 200 200 0% 0 39 65 103 
184 Hopewell Township 5.19 370 585 215 58% 71 113 0 0 0 0% 0 0 71 113 
186 Hopewell Township 6.94 700 700 0 0% IOI IOI 98 98 0 0% 14 14 115 115 
187 Hopewell Township 9.34 300 300 0 0% 32 32 0 0 0 0% 0 0 32 32 
188 Hopewell Township 8.88 250 250 0 0% 28 28 0 0 0 0% 0 0 28 28 
189 Hopewell Township 4.21 500 1,297 797 159% 119 308 30 30 0 0% 7 7 126 315 
!90 Hopewell Township 3.18 0 0 0 0% 0 0 0 0 0 0% 0 0 0 0 

Source: Douglas & Douglas, Inc. 
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MSM Land Use Changes 1988 - 2010 
Non-Retail Employment Non-Retail Retail Total 

Growth Land 1988 2010 Trend EmplO) ment Density Retail Percent Employment Density Employment Density 
Code Area Non-Retail Non-Ret Non-Ret Percent Jobs/Square Mile Employmmt Retail Growth Jobs/Square Mile Jobs/Square Mile 

Zone Municipality Sq.Mi. Employment Employ't Growth Growth 1988 2010 1988 2010 Growth Retail 1988 20!0 1988 20!0 

191 Hopewell Township 2.55 345 345 0 0% 135 135 0 0 0 0'1, 0 0 135 135 
192 HJfowell Township 5.22 0 0 0 O'I, 0 0 0 0 0 O'I, 0 0 0 0 
193 opcwcll Doro 0.68 499 614 115 23'1, 730 898 40 fi6 26 65% 58 91 788 994 
194 Hopewell Township 3.02 0 0 0 O'I, 0 0 0 0 0 O'I, 0 0 0 0 
195 Hlbwell Township 3.55 0 0 0 O'I, 0 0 0 0 0 O'I, 0 0 0 0 
202 opewell (W/Q 0.50 0 0 0 O'I, 0 0 0 0 0 0 0 

203 Hopewell (W/q 0.50 0 0 0 O'I, 0 0 0 0 0 0 0 
Total Hopewell Township 58.95 3,299 4,426 1,127 34% 56 15 168 394 226 135% 3 7 1,360 1,836 

69 Lawrence 0.53 107 544 437 408% 202 1,028 1,150 1,150 0 O'I, 2,174 2,174 2,376 3,202 
80 Lawrence 2.59 1,730 3,614 1,884 109% 669 1,397 350 393 43 12% 135 152 804 1,548 
82 Lawrence 3.26 2,444 3,526 1,082 44% 749 1,081 0 0 0 O'I, 0 0 749 1,081 
83 Lawrence 1.72 1,625 2,723 1,098 68'1, 946 l.586 2,561 3,081 520 20% 1,492 1,794 2,438 3,380 
96 Lawrence 3.41 4,205 6,519 2,374 56'1, 1,234 1,931 0 0 0 0% 0 0 1,234 1,931 
91 Lawrence 5.73 110 230 120 109'1, 19 40 25 25 0 0'1, 4 4 24 44 

179 Lawrence 3.13 4,463 4,954 491 11% 1.425 1,582 2.531 2.531 0 O'I, 81M 808 2.233 2,390 

Total Lawrence 20.37 14,684 22,170 7,486 51'1, 721 1,088 6,617 7,180 563 9% 325 353 9,858 13,578 

185 Pcmington 0.96 1,596 3,510 1,914 120'1, 1,660 3,651 40 40 0 O'I, 42 42 1,702 3,693 

10 Princeton Township 1.36 73 73 0 O'I, 54 54 0 0 0 O'I, 0 0 54 54 
II Princeton Township 1.41 1,719 4,115 2,396 139'1, 1,218 2,915 25 25 0 O'I, 18 18 1,235 2,933 

12 Princeton Township 1.53 1,230 3,626 2,396 195'1, 807 2.378 650 650 0 0% 426 426 1,233 2,804 
13 Princeton Township 0.82 84 84 0 O'I, 102 102 0 0 0 O'I, 0 0 102 102 
14 Princeton Township/ 1.17 9,224 9,224 0 O'I, 7.881 7.881 100 100 0 0% 85 85 1,961 1,961 
15 Princeton Doro 0.65 6,958 7,419 461 7'1, I0,643 11,348 772 962 190 25'1, 1,181 1,471 11,824 12,820 
16 Princeton Township 3.02 343 343 0 O'I, 113 113 50 50 0 O'I, 17 17 130 130 
17 Princeton Township 2.95 409 409 0 O'I, 139 139 0 0 0 O'I, 0 0 139 139 
18 Princeton Township 2.11 200 200 0 O'I, 95 95 0 0 0 O'I, 0 0 95 95 
19 Princeton Doro O.fi6 200 200 0 O'I, 305 305 25 25 0 O'I, 38 38 343 343 
20 Princeton Township 2.25 175 2,570 2,395 1369'1, 78 I, 141 25 25 0 0% II II 89 1,153 

Total Princeton 17.94 20,615 28,263 7,648 37'1, 1,149 1,575 1,647 1,837 190 12% 92 102 23,210 28,538 

180 Trenton 7.94 51,442 65,644 14,202 28'1, 6,479 8,268 3,405 4,256 851 25% 429 536 6,908 8,804 

152 Washington 1.50 50 so 0 0'1, 33 33 75 75 0 0% 50 so 83 83 
153 Washington 1.84 so 50 0 O'I, 27 27 0 0 0 0% 0 0 27 27 
154 Washington 2.41 so 50 0 O'I, 21 21 0 0 0 O'I, 0 0 21 21 
155 Washington 1.23 0 0 0 O'I, 0 0 0 0 0 01, 0 0 0 0 
156 Washington 0.82 so so 0 0% 61 61 so 50 0 O'I, 61 61 121 121 
157 Washington 2.08 so so 0 0% 24 24 so 50 0 O'I, 24 24 48 48 
158 Washington 1.95 so so 0 0% 26 26 25 25 0 0% 13 13 38 38 

159 Washington 1.15 500 500 0 0% 286 286 25 25 0 0% 14 14 300 300 
160 Washington 2.64 I 1,521 1,520 152000% 0 517 0 0 0 O'I, 0 0 0 sn 
161 Washington 1.58 225 225 0 0'1, 142 142 25 25 0 O'I, 16 16 158 158 
162 Washington 0.26 350 386 36 10% 1,348 1,486 100 100 0 0% 385 385 1,733 1,871 

Source: Douglas & Douglas, Inc.· 
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MSM Land Use Changes 1988 - 2010 
Non-Retail Employment Non-Retail Retail Total 

Growth Land 1988 20IO Trend Emplo)'ment Density Retail Percent Employment Density Employment Dmsity 
Code Arca Non-Retail Non-Ret Non-Ret Percent Jobs/Square Mile Employment Rdail Growth Jobs/Square Mile Jobs/Square Mile 

2'.onc Municipality Sq.Mi. Employment Employ't Growth Growth 1988 2010 1988 2010 Growth Rdail 1988 2010 1988 2010 

163 Washington 2.40 225 408 183 81% 94 170 ISO 2SO 100 67% 62 104 156 274 

Total Washington 20.48 1,601 3,340 1,739 1()()% 78 163 500 (iOO 100 w... 24 29 2,686 3,519 

29 West Windsor 0.68 1,500 1,500 0 0% 2,212 2,212 40 40 0 ()'I, S9 S9 2,271 2,271 
30 West Windsor 1.44 949 1,322 373 39% 659 918 0 0 0 0% 0 0 659 911 
31 West Windsor 0.97 0 0 0 0% 0 0 0 0 0 0% 0 0 0 0 

32 West Windsor 1.34 1,172 2,080 908 77% 876 l,SSS 175 175 0 0% 131 131 1,007 1,686 
47 West Windsor 3.46 506 S06 0 0% 146 146 0 700 700 ()'I, 0 202 146 348 
48 West Windsor 1.95 183 183 0 0% 94 94 0 0 0 ()'I, 0 0 94 94 
49 West Windsor 2.99 285 285 0 0% 95 95 0 0 0 ()'I, 0 0 9S 9S 
50 West Windsor 2.86 579 579 0 0% 202 202 0 0 0 ()'I, 0 0 202 202 
51 West Windsor 4.19 34 34 0 0% 8 8 0 0 0 ()'I, 0 0 I I 
54 West Windsor 2.58 112 112 0 0% 43 43 0 0 0 ()'I, 0 0 43 43 
84 West Windsor 0.38 56 3,646 3,.590 6411% 147 9,602 0 0 0 ()'I, 0 0 147 9,602 
85 West Windsor 1.13 796 796 0 0% 702 702 800 1,178 371 47% 706 1,039 1,408 1,741 
86 West Windsor 1.44 4,940 12,349 7,4()() ISO% 3,427 8,566 2S 25 0 ()'I, 17 17 3,444 8,.514 
87 West Windsor 0.62 0 0 0 0% 0 0 10 10 0 ()'I, 16 16 16 16 

Total West Windsor 26.04 11,112 23,392 12,280 111% 427 898 1,050 2,128 1,078 103% 40 82 467 980 

Mercer County 227.00 162,473 225,193 62,720 39% 716 992 23,206 28,197 4,991 22% 102 124 7,079 23,401 

I Franklin I ·•1·2.87 13 13 0 0% s 5 0 0 0 ()'I, 0 0 s s 
2 Franklin 2.78 0 0 0 0% 0 0 0 0 0 ()'I, 0 0 0 0 

21 Franklin 0.56 281 281 0 0% 499 499 40 40 0 ()'I, 71 71 570 570 
22 Franklin 2.92 53 53 0 0% 18 18 160 160 0 0% ss 55 73 73 
88 Franklin 6.99 145 145 0 0% 21 21 62 346 284 458% 9 49 30 70 
89 Franklin 2.51 73 73 0 0% 29 29 so so 0 ()'I, 20 20 49 49 

108 Franklin 7.41 9,834 10,090 256 3% 1,327 1,361 414 414 0 0% 56 56 1,382 1,417 
109 Franklin 8.13 2,440 2,977 537 22% 300 366 213 213 0 0% 26 26 326 392 
110 Franklin 2.81 2,428 4,001 1,.573 65% 863 1,423 162 180 18 11% 58 64 921 1,487 
Ill Franklin 1.60 612 612 0 0% 382 382 89 89 0 0% 5S 55 437 437 

112 Franklin 2.91 1,541 1,541 0 0% 519 519 171 171 0 ()'I, 58 58 576 576 
113 Franklin 1.80 499 499 0 0% 278 278 92 92 0 ()'I, SI 51 329 329 
114 Franklin 0.68 700 700 0 0% 1,024 1,024 372 372 0 0% 544 544 1 ,.568 1,.568 

115 Franklin 1.22 1,643 1,643 0 0% 1,345 1,345 143 143 0 0% 117 117 1,463 1,463 
116 Franklin 0.94 1,593 1,593 0 0% 1,689 1,689 119 119 0 0% 126 126 1,815 1,815 

201 Fnnklin {W/C) o.so 0 0 0 0 0 0 0 0 
Total Franklin 46.70 21,855 24,221 2,366 11% 468 519 2,087 2,389 302 14% 45 51 513 570 

98 Hillsborough 20.40 428 428 0 0% 21 21 100 208 108 108% 5 10 26 31 
99 Hillsborough 3.18 381 924 543 143% 120 291 188 228 40 21% 59 72 179 363 

100 Hillsborough 10.84 790 3,361 2,.571 325% 73 310 62 62 0 0% 6 6 79 316 
IOI Hillsborough 3.99 267 1,248 981 367% 67 313 155 195 40 26% 39 49 106 361 
l02 Hillsborough 6.51 469 1,073 604 129% 72 165 425 465 40 9% 6S 71 137 236 
103 Hillsborough 9.11 974 2,277 1,303 134% 100 233 141 181 40 28% 14 19 114 252 

Source: Douglas & Douglas, Inc. 
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MSM Land Use Changes 1988 - 2010 
Non-Re1ail Employment Non-Re!ail Retail Total 

Growth Land 1988 2010 Trend Employment Density Retail Percent Employment Density Employment Density 
Code Area Non-Retail Non-Rel Non-Rel Percent Jobs/Square Mile Employment Retail Growth Jobs/Square Mile Jobs/Square Mile 

Zone Municipality Sq.Mi. Employment Employ't Growth Growth 1988 2010 1988 20IO Growth Retail 1988 2010 1988 2010 

Total Hillsborough 54.69 3,309 9,311 6,002 181 '1, 61 170 1,071 1,339 268 25'1, 20 24 80 195 

l05 Manville 1.16 519 1,302 783 151'1, 447 1,122 209 209 0 01, 180 180 628 1,303 
106 Manville 0.33 192 916 784 408'1, 580 2,946 33 33 0 01, 100 100 619 3,046 
107 Manville 0.99 285 1,069 784 275% 289 1,082 41 41 0 01, 42 42 330 1,124 
Total Manville 2.48 996 3,347 2,351 236% 402 1,350 283 283 0 01, 114 114 516 1,464 

104 Millstone 0.75 35 191 156 446'1, 47 255 19 19 0 01, 25 25 72 280 

3 Mon~omery/Rocky 1.44 1,943 2,841 898 46% 1,345 1,967 550 6TI 127 231, 381 469 1,726 2,436 
4 ontgomery 1.29 304 304 0 0% 42 42 5 5 0 01, I I 42 42 
s Montgomery 2.59 200 826 626 313% n 319 30 151 127 4231, 12 61 89 379 
6 Montgomery 14.08 4,644 S,026 382 8'1, 330 357 0 173 173 01, 0 12 330 369 
1 Montgomery 4.67 44 44 0 0% 9 9 0 0 0 01, 0 0 9 9 
8 Montgomery 2.03 250 920 670 268% 123 454 IO 137 127 12701, 5 68 128 521 
9 Montgomery 0.65 0 0 0 0% 0 0 0 0 0 0% 0 0 0 0 

200 Montgomery(W IC) 0.50 0 0 0 0 0 0 0 0 
Total Montgomery 33.25 7,385 9,961 2,576 35% 222 300 595 1,149 554 93% 18 35 240 334 

196 South Bound Brook 0.78 426 1,01 I 585 137'1, 547 1,299 69 69 0 01, 89 89 636 1,388 

Somerset County (Part) 139 34,006 48,042 14,036 41'1, 245 347 4,124 5,248 1,124 27% 30 38 275 384 

5S Cranbury 1.16 .o 0 0 0'1, 0 0 0 0 0 01, 0 0 0 0 
56 Cranbury 1.64 148 148 0 0'1, 90 90 0 0 0 01, 0 0 90 90 
51 Cranbury 0.83 0 0 0 0'1, 0 0 0 0 0 01, 0 0 0 0 
58 Cranbury 0.95 0 0 0 0% 0 0 25 25 0 0% 26 26 26 26 
59 Cranbury 3.05 0 0 0 0% 0 0 0 0 0 0% 0 0 0 0 
63 Cranbury 1.36 783 1,490 101 90'1, 515 1,094 0 0 0 0% 0 0 515 1,094 
64 Cranbury 1.72 3,101 3,101 0 0'1, 1,799 1,799 25 291 266 1064% IS 169 1,813 1,968 
66 Cranbury I.TI 2,621 2,621 'O 0% 1,485 1,485 0 0 0 0% 0 0 1,485 1,485 
67 Cranbury 0.95 0 0 0 0'1, 0 0 0 0 0 01, 0 0 0 0 

Total Cranbury 13.43 6,653 7,360 707 11% 495 548 50 316 266 5321, 4 24 499 571 

129 East Brunswick 3.95 4,811 5,746 935 19% 1,219 1,455 1,815 2,586 m 421, 460 655 1,678 2,110 
133 East Brunswick 1.59 5,537 6,971 1,434 26'1, 3,485 4,387 1,097 1,865 768 701, 690 1,174 4,175 5,561 
135 East Brunswick 4.51 86 86 0 0% 19 19 44 44 0 01, IO 10 29 29 
136 East Brunswick 6.25 1,829 2,583 754 41'1, 293 413 488 1,332 844 173'1, 78 213 371 626 
137 East Brunswick I.SI 689 689 0 0'1, 455 455 206 206 0 0% 136 136 591 591 
138 East Brunswick 1.94 898 l,005 107 12'1, 463 518 313 313 0 0'1, 161 161 624 619 
139 East Brunswick 1.36 2,028 2,090 62 3'1, 1,495 1,540 3,149 3,313 164 5% 2,321 2,442 3,816 3,982 
140 East Brunswick 1.33 1,437 3,011 1,604 112'1, 1,078 2,281 892 892 0 0% 669 669 1,747 2,950 
To1al East Brunswick 22.44 17,315 22,211 4,896 28% 772 990 8,004 10,551 2,547 32% 357 470 1,128 1,460 

143 Helmetta 0.78 154 214 60 39% 197 274 II II 0 0% 14 14 211 288 

Source: Douglas & Douglas, Inc. 
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MSM Land Use Ghanges 1988 - 2010 
Re .. il Non-Re .. il Employment Non-Re .. il Toi.I 

Growth Land 1988 2010 Trend Employment Density Retail Percent Employment Density Employment Density 
Code Arca Non-Re .. il Non-Ret Non-Ret Percent Jobs/Square Mile Employment Retail Growth Jobs/Square Mile Jobs/Square Mile 

Zone Municipality Sq.Mi. Employment Employ't Growth Growth 1988 2010 1988 20IO Growth Retail 1988 2010 1988 2010 

145 Jamesburg 0.92 1,649 2,270 621 38% 1,797 2,474 433 433 0 01, 472 472 2).69 2,946 

134 MiUtown 1.44 ~.41S 2,61S 200 8% 1,675 1,814 242 242 0 01, 168 168 1,843 1,982 

144 Monroe 9.10 I 1,269 1,268 1268001, 0 131 0 11S 11s 01, 0 80 0 211 
146 Monroe 6.18 1,542 3,008 1,466 951, 2SO 487 0 840 840 01, 0 136 250 623 
147 Monroe 1.43 0 0 0 0% 0 0 0 0 0 01, 0 0 0 0 
148 Monroe 6.18 I 1,635 1,634 1634001, 0 265 0 776 776 01, 0 126 0 390 
149 Monroe 10.02 400 1,563 1,163 291% 40 156 0 0 0 01, 0 0 40 156 
150 Monroe 6.76 I 1,275 1,274 1274001, 0 189 0 0 0 0'1, 0 0 0 189 
151 Monroe 1.81 I 1,163 1,162 1162001, 1 642 0 0 0 01, 0 0 I 642 
To .. t Monroe 42.08 1,946 9,913 7,967 409% 46 236 0 2,391 2,391 01, 0 S1 46 292 

117 New Bruns111ick 1.48 3,332 3,805 473 141, 2,252 2.m 189 189 0 01, 128 128 2,379 2,(HJ 
118 New Brunswick 0.26 367 367 0 01, 1,406 1,406 62 62 0 0% 238 238 1,64-4 1,64-4 
119 New Brunswick 0.23 1,177 1,411 234 201, 5,151 6,175 63 63 0 01, 276 276 S,426 6,450 
120 New Brunswick 0.20 108 l08 0 01, S44 544 47 47 0 01, 237 237 781 781 
121 New Brunswick 0.21 1,483 1,483 0 01, 7,174 7,174 107 IIS 78 731, SIi 89S 7,flJ2 8,0M 
122 New Brunswick 0.28 6,645 6,645 0 01, 23,646 23,646 319 397 78 241, 1,135 1,413 24,781 25,059 
123 New Brunswick O.lS 3,597 4,497 900 251, 24,387 30,489 273 273 0 01, 1,851 1,851 26,238 32,339 
124 New Brunswick 0.20 2,236 2,236 0 01, 11,413 11,413 9S 9S 0 01, 48S 48S 11,898 11,898 
125 New Brunswick 0.77 10,111 10,111 0 01, 13.075 13,075 631 631 0 01, 816 816 13,891 13,891 
126 New Brunswick 1.95 3,339 3,339 0 0% 1,708 1,708 1,071 1.071 0 01, 548 548 2,2.S6 2,2.S6 
To .. 1 New Brunswick S.73 32,395 34,002 1,607 S% S,6S1 5,931 2,857 3,013 156 St. 499 526 6,ISS 6,463 

90 North Brunswick 2.87 1,630 3,3flJ 1,739 107% S68 1,174 487 687 200 411, 170 239 738 1,414 
92 North Brunswick 2.63 838 7,907 7,069 844% 319 3,012 0 298 298 01, 0 114 319 3,126 
93 North Brunswick 2.42 585 2,121 1.536 263% 242 877 72 272 200 2781, 30 112 272 989 
94 North Brunswick 1.27 997 2,534 1,537 154% 787 1,999 112 312 200 1791, 88 246 875 2,245 
95 North Brunswick 2.79 9,106 10,643 1,537 171, 3.266 3,817 1,498 1,flJ8 200 131, 537 009 3,803 4,426 

127 North Brunswick 0.18 150 2,254 2,104 1403% 835 12,546 0 200 200 01, 0 1,113 835 13,660 
128 North Brunswick 0.74 300 1,837 1,537 512% 408 2,496 0 200 200 01, 0 272 408 2,768 
To .. t North Brunswick 12.88 13,606 30,665 17,059 125% 1,056 2,380 2,169 3,667 1,498 flJ% 168 28S 1,224 2,66S 

28 Plainsboro 1.22 60 10,257 10,197 16995% 49 8.392 685 145 60 9% S60 610 610 9,001 
33 Plainsboro 1.28 980 3,883 2,903 296% 165 3,032 0 0 0 0% 0 0 765 3,032 
34 Plainsboro 0.68 750 8,712 7,962 1062% 1,095 12,722 0 tiO 60 0% 0 88 1,095 12,809 
3S Plainsboro 1.00 3,S69 S,641 2,072 58% 3,581 S,659 0 60 60 01, 0 60 3,SII S,720 
36 Plainsboro 0.74 2IO 210 0 0% 284 284 0 0 0 0% 0 0 284 284 
43 Plainsboro 2.47 0 0 0 0% 0 0 0 0 0 01, 0 0 0 0 
44 Plainsboro 0.77 81 2,258 2,177 2688% 105 2,92S 350 410 60 171, 4S3 S31 5S8 3,456 
45 Plainsboro 1.70 147 1,086 939 639% 87 640 117 m 60 SI% fl} 104 156 744 
46 Plainsboro 2.37 50 so 0 01, 21 21 0 0 0 0% 0 0 21 21 

To .. , Plainsboro 12.23 5,847 32,097 26,250 449% 478 2,624 1,152 1,452 300 26% 94 119 572 2,742 

Source: Douglas & Douglas, inc. 
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MSM Land Use Changes 1988 - 2010 
Non-Retail Employment Non-Retail Retail Total 

Growth Land 1988 2010 Trend Employment Density Retail Percent Employment Density Employment Density 
Code Arca Non-Retail Non-Ret Non-Ret Percent Jobs/Square Mile Employment Retail Growth Jobs/Square Mile Jobs/Square Mile 

l.one Municipality Sq.Mi. Employment Employ't Growth Growth 1988 2010 1988 2010 Growth Retail 1988 2010 1988 2010 

23 South Brunswick 2.72 150 303 153 1021, 55 Ill 205 294 89 431, 75 108 131 220 
24 South Brunswick 2.95 38 38 0 0% 13 13 125 138 13 10% 42 47 55 <,() 

25 South Brunswick 1.83 0 0 0 0% 0 0 130 686 5S6 4281, 71 374 71 374 
26 South Brunswick 1.29 227 524 297 131% 176 406 0 0 0 01, 0 0 176 406 
27 South Brunswick 0.54 30 30 0 01, ss ss 30 30 0 01, 55 S5 110 110 
37 South Brunswick 1.82 2,(,()6 6,549 3,943 ISi% 1,432 3,(i()() 0 0 0 01, 0 0 1,432 3,600 
38 South Brunswick u;r 0 0 0 01, 0 0 184 184 0 01, 69 69 69 69 
39 South Brunswick 1.14 0 0 0 0% 0 0 0 0 0 01, 0 0 0 0 
40 South Brunswick 2.67 631 8,98S 8,354 1324% 237 3,369 22 366 344 IS641, 8 137 245 3,506 
41 South Brunswick 2.98 1,895 2,145 250 13% 636 720 84 84 0 01, 28 28 664 748 
42 South Brunswick 2.17 3,276 4,200 924 28% 1,510 1,936 0 19 19 01, 0 9 1,510 1,945 
60 South Brunswick 2.08 0 0 0 0% 0 0 0 0 0 01, 0 0 0 0 
61 South Brunswick 4.47 782 3,225 2,443 312% l7S 722 0 0 0 01, 0 0 175 722 
62 South Brunswick 7.56 2,03S 15,093 13,0S8 642% 269 1,996 0 0 0 01, 0 0 269 1,996 
91 South Brunswick 3.S3 236 1,170 914 3961, 67 331 0 0 0 01, 0 0 67 331 

Total South Brunswick 40.41 11,906 42,262 30,'.'S6 2SS'II, 295 1,046 780 1,801 1,021 131% 19 45 314 1,090 

130 South River 0.93 1,122 1,460 338 301, 1,207 1,S70 217 217 0 01, 233 233 1,440 1,804 
131 South River 0.41 288 626 338 117% 698 1,St8 119 119 0 01, 289 289 987 1,807 
132 South River I.SI 404 743 339 841, 267 491 87 87 0 01, 57 57 324 548 

Total South River 286 1,814 2,829 1,0IS S6% 635 990 423 423 0 01, 148 148 783 1,139 

141 Spotswood I.SS 784 1,178 394 SO% sos 1S9 183 183 0 01, 118 118 623 BTI 
142 Spotswood 0.82 936 1,330 394 42% 1,144 1,626 271 271 0 01, 331 331 1,475 1,957 
Total Spotswood 237 1,720 2,S08 788 46% 726 1,058 4S4 454 0 01, 192 192 917 1,250 

Middlesex Co. (part) IS8 97,420 188,946 91,526 94% 618 1,199 16,S7S 24,7S4 8,179 491, IOS 157 723 1,356 

MSM Region Total 523.22 293,899 462,181 168,282 S1% S62 883 43,90S 58,199 14,294 33% 84 Ill 646 995 

Source: Douglas & Douglas, Inc. 
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Housing 
Growth 1988 2010 Housing Percent Density 1988 Productions 1988 Attractions 
Code Dwelling Dwelling Growth Growth DU's/Square Mile Univ. Students Total 

Zone Municipality Units Units DU's DU's 1988 2010 1988 2010 HOW HBO NIIB Daily IIBW HBO NHB 

52 East Windsor 2,642 3,132 490 19% 1,342 1,591 0 6552 17543 900 24995 151 4521 900 
53 East Windsor 108 598 490 454% 62 343 0 268 717 4105 5090 6821 1731 4105 
70 East Windsor 2,648 3,138 490 19% 3,717 4,405 0 6561 17583 1950 26100 1503 7859 1950 
71 East Windsor S6 546 490 875% 64 622 0 139 372 1395 1906 2310 ros 1395 
72 East Windsor 1,033 1.523 490 47% 878 1,294 0 2562 6859 371 9792 189 1068 371 
73 East Windsor 1,169 1,658 489 42% 1,065 I.Sil 0 2899 7762 2720 13381 2380 14311 2720 
76 East Windsor 381 871 490 129% 143 326 0 945 2530 868 4343 1293 685 868 
11 East Windsor 176 665 489 278% 95 359 0 436 1169 44 1649 0 174 44 
78 East Windsor 327 816 489 ISO% 135 337 0 811 2171 82 3064 0 324 82 
19 East Windsor 126 615 489 388% 112 54S 0 312 837 812 1961 1306 436 812 

Tot.al East Windsor 8,666 13,562 4,896 56% 554 867 0 0 21492 57542 13248 92282 15953 31714 13248 

181 Ewing 11,341 13,073 1,732 15% 802 925 3,000 3,000 28126 77824 39378 145328 53392 82010 39378 
182 Ewing 1,200 1,439 239 20% 565 678 0 2976 7968 1802 12746 2360 2890 1802 
Tot.al Ewing 12,541 14,512 1,971 16% 771 893 3,000 3,000 31102 85792 41180 158074 SS1S2 84900 41180 

II Hamilton 3,021 3,587 566 19% 582 692 0 7492 20059 3256 30807 4183 3987 3256 
164 Hamilton 1,226 1,792 S66 46% 1,537 2,246 0 3040 8141 453 11634 92 2376 453 
165 Hamilton 1,901 2,467 S66 30% 839 1,089 0 4714 12623 1353 18690 871 6SS9 1353 
166 Hamilton 104 610 566 544% 41 267 0 258 691 1452 2401 2233 ms 1452 
167 Hamilton 336 902 566 168% 61 163 0 833 2231 581 3646 832 !131 581 
168 Hamilton 1,211 1,777 S66 47% 565 828 0 3003 8041 900 11944 694 3644 900 
169 Hamilton 642 1,208 S66 88% 928 1,746 0 1592 4263 642 6497 80S 827 642 
170 Hamilton 1,545 2,111 S66 37% 673 919 0 3832 10259 1791 1!1881 1588 7608 1791 
171 Hamilton 2,091 2,657 566 27% 1,238 1.572 0 5186 13884 2954 22024 2392 15181 29S4 
172 Hamilton 3,102 3,668 566 18% 914 1,081 0 7693 20597 7252 35542 711!1 32606 7252 
173 Hamilton 1,973 2,!139 566 29% 1.016 1,308 0 4893 13101 6985 24978 S09S 46330 698!1 
174 Hamilton 4,413 4,979 566 13% 1,414 1.595 0 10944 29302 4588 44834 S4SO 8494 4588 
175 Hamilton 3,264 3,830 566 17% 2,226 2,612 0 8095 21673 2934 32702 1951 15621 2934 
176 Hamilton 2,695 3,262 561 21% S55 672 0 6684 17895 3747 28326 5141 3892 3747 
177 Hamilton 2,095 2,662 S61 27% 1,864 2,369 0 5196 13911 !1810 24917 7204 16057 5810 
178 Hamilton 1,717 2,283 566 33% 808 1,075 0 4258 11401 4758 20417 6851 6250 4758 

Total Hamilton 31,336 40,394 9,058 29% 762 982 0 0 77713 208071 49454 335239 !12497 171737 49454 

74 Hightstown 691 692 1 0% 1,380 1,382 0 1714 4588 2141 8443 3292 1468 2141 
15 Hightstown 1,127 1,127 0 0% 1,481 1,481 0 2795 7483 2971 13250 2064 19849 2971 

Tot.al Hightstown 1,818 1,819 I 0% 1,441 1,442 0 0 4509 12072 5113 21693 !1356 21317 .5113 

183 Hopewell Township 420 490 70 17% 81 94 0 1042 2789 484 4314 633 567 484 
184 Hopewell Township 460 541 Bl 18% 89 104 0 1141 3054 533 4728 (f}9 622 533 
186 Hopewell Township 310 353 43 14% 45 SI 0 769 2058 IISS 3982 1503 2899 IISS 
187 Hopewell Township 360 412 !12 14% 39 44 0 893 2390 429 3712 567 491 429 
188 Hopewell Township 410 524 114 28% 46 59 0 1017 2722 385 4124 473 518 385 . 
189 Hopewell Township 310 524 214 69% 74 124 0 769 2058 730 3557 1000 1229 730 
190 Hopewell Township 360 398 38 11% 113 125 0 893 2390 90 3373 0 356 90 

Source: Douglas & Douglas, Inc. 
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!lousing 
Growth 1988 20IO Hou~ing Percent Demity II 1988 Productions 1988 Attnctions 
Code Dwelling Dwelling Growth Growth DU's/Square Mile Univ. Studenu II Tola) 

Zone Municipality Uniu Uniu DU's DU's 1988 2010 1988 2010 II IIBW HBO NHB Daily HBW HBO NHB 
II 

191 llopcwell Township 260 749 489 188% 102 293 0 II 645 1726 455 2826 652 413 4SS 
192 H~well Township 360 1,315 1,015 282% 69 264 o n 893 2390 90 3373 0 356 90 
193 opewcll Boro 803 1,083 280 35% 1,174 1,584 0 II 1991 5332 881 8205 1017 1949 881 
194 Hopewell Township 310 349 39 13% 103 116 0 II 769 2058 78 2905 0 307 78 
195 1116well Township 310 433 123 40% 87 122 0 II 769 2058 78 2905 0 307 78 
202 I opewell (W /C) 0 0 0 n 0 0 0 0 0 0 0 
203 Hopewell (W /C) 0 0 0 n 0 0 0 0 0 0 0 
Total Hopewell Township 4,673 7,231 2,558 55% 79 123 0 0 II 11589 31029 5387 48004 6544 10015 5387 

II 
69 Lawrence 22 988 966 4391% 42 1,868 0 II 55 146 3484 3685 2318 26796 3484 
80 Lawrence 978 1,182 204 21% 378 457 o n 2425 6494 3221 12141 3914 9881 3221 
82 Lawrence 692 970 278 40% 212 297 o n 1716 4595 2935 9246 4619 178.5 2935 
83 Lawrence 627 1,243 616 98% 36S 724 0 II 155.5 4163 9471 1.5189 7783 fi0870 9471 
96 Lawrence 898 898 0 0% 264 264 0 II 2227 5963 4976 13166 1941 2781 4976 
91 Lawrence 2,.558 2,671 113 4% 446 466 0 II 6344 16985 837 24166 254 3163 837 

119 Lawrence 2,841 3,283 442 16% 907 1,048 3,000 3,000 II 7046 21384 14314 42744 14802 66071 14314 
Total Lawrence 8,616 11.235 2,619 30% 423 552 3,000 3,000 II 21368 59730 39239 120336 41638 171347 39239 

II 
185 Pennington 872 1,113 241 28% 907 1,158 0 II 2163 5790 2138 10091 3()1}() 2511 2138 

II 
10 Princeton Township 203 668 46S 229% 149 490 0 II 503 1348 133 198S 138 234 133 
It Princeton Township 365 831 466 128% 259 589 0 II 905 2424 2107 5436 3295 1716 2107 
12 Princeton Township 1,725 2,191 466 27% 1,131 1,437 o n 4278 11454 3719 194S1 3521 17367 3719 
13 Princeton Township 807 1,273 466 58% 984 1,552 0 II 2001 53S8 297 16S1 159 837 297 
14 Princeton Township/ 1,073 1,328 255 24% 917 1,135 4,245 4,245 II 2661 10691 12639 25990 20037 1()1}76 12639 
15 Princeton Doro 2,132 2,386 254 12% 3,261 3,650 650 650 II 5287 14702 l(JIJOJ 30893 14942 23710 l(JIJ03 

16 Princeton Township 727 1,193 466 64% 240 394 0 II 1803 4827 71.5 7346 740 2036 715 
17 Princeton Township 31S 841 466 124% 127 285 0 II 930 2490 556 3976 173 555 556 
18 Princeton Township 449 915 466 104% 212 433 o n 1114 2981 338 4433 378 .535 338 
19 Princeton Boro 576 831 255 44% 878 1,267 915 915 I 1428 4593 800 6822 946 1982 800 
20 Princeton Township 372 838 466 125% 165 372 190 190 923 2630 438 3990 485 1182 438 

Total Princeton 8,804 13,295 4,491 51% 491 741 6,000 6,000 21834 63499 32645 117978 4.5413 61129 32645 

180 Trenton 33,952 39,619 5,667 17% 4,276 4,990 0 84201 225441 76S(i() 386202 103491 135894 16S()0 

152 Washington 66 66 0 0% 44 44 0 164 438 292 894 233 1831 292 
153 Washington 53 53 0 0% 29 29 0 131 352 70 553 95 7.5 70 
1S4 Washington 57 57 0 0% 24 24 0 141 378 71 591 95 19 71 
15S Wuhingtoo IO IO 0 0% 8 8 0 25 66 3 94 0 10 3 
156 Washington 66 66 0 0% 80 80 0 164 438 219 821 187 1250 219 
157 Washington 124 246 122 98% (,() 118 0 308 823 234 1364 187 1307 234 
158 Washington 35I 351 0 0% 180 180 0 870 2331 217 3418 141 951 217 
159 Washington 554 757 203 37% 317 433 0 1374 3679 111 5829 991 1354 111 
160 Washington 25 25 0 0% 9 9 0 62 166 7 23S 2 25 7 
161 Washington 65 246 181 278% 41 155 0 161 432 344 936 471 747 344 
162 Washington 202 202 0 0% 778 778 0 501 1341 738 2580 846 2681 738 

Source: Douglas & Douglas, Inc. 
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II 
!lousing II 

Growth 1988 2010 Housing Percent Dcmity II 1988 Productions 1988 Aunictions 
Code Dwelling Dwelling Growth Growth DU's/Square Mile Univ. Students II ToUI 

Zone Municipality Units Units DU's DU's 1988 2010 1988 2010 fl HBW HBO NltB Daily HBW HBO NHB 
II 

163 Washington 677 2,080 1,403 207% 282 866 0 II 1679 4495 862 7036 701 4257 862 
Twl Washington 2,250 4,159 1,909 85% 110 203 0 0 fl 5580 14940 3832 24352 3946 14568 3832 

II 
29 West Windsor 250 250 0 0% 369 369 0 II 620 1660 1874 4154 2909 1852 1874 
30 West Windsor 20 20 0 0% 14 14 0 50 133 1077 J2(j() 1794 447 1()77 

31 West Windsor 8 1,775 1,767 22088% 8 1,823 0 20 53 2 1S 0 8 2 
32 West Windsor roo roo 0 0% 449 449 0 1488 3984 1985 7457 2537 5188 1985 
47 West Windsor 466 865 399 86% 135 250 0 1156 3094 688 4938 9S6 689 688 
48 West Windsor 781 1,127 346 44% 400 5n 0 1937 5186 402 1525 346 856 402 
49 West Windsor 484 1,179 695 144% 162 395 0 1200 3214 443 4857 539 (:IJ1 443 
50 West Windsor 80 537 457 571% 28 188 0 198 531 674 1404 1094 340 674 
51 West Windsor 392 859 467 119% 93 205 0 972 2(i()3 136 3711 64 403 136 
54 West Windsor 420 861 441 105% 163 334 0 1042 2789 232 4062 212 466 232 
84 West Windsor 5 5 0 0% 13 13 0 12 33 6S 110 106 30 65 
85 West Windsor 790 1,109 319 40% 697 978 0 1959 5246 3433 10638 2976 19732 3433 
86 West Windsor 130 130 0 0% 90 90 0 322 863 5688 6873 9383 2933 5688 
87 West Windsor 10 10 0 0% 16 16 0 25 66 32 123 18 242 32 

Tot.al West Windsor 4,436 9,327 4,891 110% 170 358 0 0 11001 294SS 16732 57188 22934 33794 16732 

Mercer County 117,964 156,266 38,302 32% 520 688 12,000 12,000 I 292551 793361 285527 1371439 356613 738925 285527 

I Franklin 223 816 593 266% 78 285 0 553 1481 70 2104 25 227 70 
2 Franklin 138 731 593 430% so 263 0 342 916 JS 1293 0 137 35 

21 Franklin 28 621 593 2118% 50 1,102 0 69 186 441 697 (,()5 1084 441 
22 Franklin 145 738 593 409% 50 253 0 300 963 563 1886 395 3886 563 
88 Franklin 627 2,109 1,482 236% 90 302 0 1555 4163 502 6220 388 2127 502 
89 Franklin 455 1,048 593 130% 181 417 0 1128 3021 342 4492 230 1645 342 

108 Franklin 613 1,206 593 97% 83 163 0 1520 4070 12475 18065 19348 14654 12475 
109 Franklin 342 935 593 173% 42 115 0 848 2271 3465 6584 5004 6387 3465 
110 Franklin 310 904 594 192% 110 321 0 769 2058 3294 6121 4887 5164 3294 
Ill Franklin rot 1,195 594 99% 375 745 0 1490 3991 1102 6583 1320 2939 1102 
112 Franklin 2,038 2,632 594 29% 686 886 0 5054 13532 2750 21337 3227 fi685 2750 
113 Franklin 1,957 2,551 594 30% 1,090 1,420 0 4853 12994 1322 19170 1112 4300 1322 
114 Franklin 2,373 2,967 594 25% 3,472 4,341 0 I 5885 15757 2470 24112 2007 11310 2470 
115 Franklin 2,309 2,903 594 26% 1,891 2,377 0 5726 15332 2851 23909 3368 6349 2851 
116 Franklin 1,343 1,937 594 44% 1,424 2,054 0 3331 8918 2483 14731 3230 4812 2483 
201 Franklin (W/C) 0 0 0 0 0 0 0 0 0 0 0 
Tot.al Franklin 13,502 23,293 9,791 73% 289 499 0 0 33485 89653 34166 157304 45146 71704 34166 

98 Hillsborough 1,062 1.699 637 60% 52 83 0 2634 7052 1041 10727 993 3568 1041 
99 Hillsborough 2,654 3,885 1,231 46% 835 1,223 0 6582 17623 1643 25847 1066 7168 1643 

100 Hillsborough 1.167 2,198 1,031 88% 108 203 0 2894 7749 1365 12009 J(:117 2952 1365 
IOI lfilhborough 1,526 2,164 638 42% 382 542 0 3784 10133 1136 15053 790 5233 1136 
102 llilhborough 1,017 1,655 638 63% 156 254 0 2522 6753 2025 11300 1668 11095 2025 
103 Hillsborough 1,739 2,648 909 52% 178 271 0 4313 11547 1947 178(77 2100 5437 1947 

Source: Douglas & Douglas, Inc. 
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II 
!lousing II 

Growth 1988 2010 Hous~ Percent Density II 1988 Productions 1988 A11nctions 
Code Dwelling Dwelling Gro Growth DU's/Square Mile Univ. Students II Tout 

1.one Municipality Units Units DU's DU's 1988 2010 1988 2010 II HOW HBO NIIB Daily HBW HBO NHD. 
I 

Total Hillsborough 9,165 14,249 5,084 SS'fo 168 261 0 0 22729 60856 9158 92743 8225 35452 9158 

105 Manville 1,679 1,768 89 S'fo 1,447 1.524 0 4164 11149 1617 16929 1365 6753 1617 
106 Manville 1,055 1,143 88 8% 3,185 3,451 0 2616 7005 577 10199 424 1898 511 
107 Manville 1,134 1,222 88 8% 1,148 1,237 0 2812 7530 725 11067 614 2204 725 
Total Manville 3,868 4,133 265 1% 1,560 1,667 0 0 9593 25684 2919 38195 2403 10854 2919 

104 Millstone 180 187 7 4% 240 250 0 446 1195 140 1782 101 636 140 

3 M°1lomery/Rocky 653 700 47 1% 452 485 0 1619 4336 3965 9920 4684 14303 396S 
4 ontgomery 195 1,895 1,100 138% 109 2(,() 0 1972 5279 557 78(17 584 1040 557 
5 Montgomery 195 418 223 114% 75 161 0 484 1295 362 2141 433 980 362 
6 Montgomery 958 1,180 222 23% 68 84 0 2376 6361 5487 14224 8777 3038 5487 
1 Montgomery 185 407 222 120% 40 87 0 459 1228 96 178:J 83 203 96 
8 Montgomery 121 343 222 183% 00 169 0 300 803 342 1445 491 465 342 
9 Montgomery 383 605 222 58% 594 938 0 950 2543 96 3589 0 379 96 

200 Montgornery(W /C) 0 0 0 0 0 0 0 0 0 0 
Total Montgomery 3,290 5,548 2.258 69% 99 167 0 0 8159 21846 10905 40910 15052 20408 l090S 

196 South Bound Drook 1,502 1,669 167 11 'fo 1,930 2,145 0 3725 9973 1058 14757 932 3282 1058 

Somerset County (Part) 31,507 49,079 17,572 S6'fo 227 354 0 0 78137 209206 58346 345689 71860 142336 58346 

55 Cninbury 6 145 139 2317% 5 l2S 0 15 40 2 56 0 6 2 
56 Cninbury 273 412 139 51% 166 251 0 677 1813 235 2725 280 337 235 
57 Cninbury 14 153 139 993% 17 184 0 35 93 4 131 0 14 4 
58 C.-.nbury 358 497 139 39% 378 525 o n 888 23TI 163 3427 46 935 163 
59 Cninbury 96 235 139 145% 31 11 0 238 637 24 900 0 95 24 
63 C.-.nbury 34 173 139 409% 25 127 0 84 226 893 1203 1480 386 893 
64 C.-.nbury 102 241 139 136% 59 140 0 253 677 3603 4533 5907 2077 300'J 
66 C.-.nbury 15 154 139 927% 8 87 0 37 100 2965 3102 4954 1194 296S 
67 C.-.nbury IS ISS 140 933% 16 162 0 37 100 4 141 0 15 4 

Total Cninbury 913 2,165 1,252 137% 68 161 0 0 2264 6062 7892 16219 12666 50(j() 7892 

129 East Brunswiclc 2,672 3,374 702 26% 677 855 0 6627 17742 11404 35773 12432 46991 11404 
133 East Brunswiclc 838 838 0 O'fo 527 527 0 2078 5564 9670 17312 12483 28816 9670 
135 East Brunswiclc 853 1.555 702 82% 189 345 0 211S 5664 439 8218 244 1906 439 
136 East Brunswick 3,057 3,759 702 23% 489 601 0 7581 20298 4256 32136 4355 15191 4256 
137 East Brunswiclc 1,627 2,329 702 43% 1,()75 1.538 0 4035 10803 1787 16625 1681 6708 1787 
138 East Brunswick 1,722 2,424 702 41% 887 1,249 0 4271 11434 2359 18064 2273 9383 2359 
139 East Brunswick 1,166 1,869 703 60% 859 1,377 0 2892 7742 11778 22412 9627 75250 IITI8 
140 East Brunswick 1,620 1,620 0 0% 1.215 1,215 0 4018 10757 4633 19408 4357 22981 4633 
Total East Brunswiclc 13,555 17,768 4,213 31 'fo 604 792 0 0 33616 9(JOOS 46326 169948 47453 207224 46326 

143 Helmetta 439 986 547 125% 562 1,263 0 1089 2915 316 4320 311 7(,() 316 

Source: Douglas & Douglas, Inc. 
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II 
!lousing II 

Growth 1988 2010 Housing Percent Dcmity II 1988 Productions 1988 Attractions 
Code Dwelling Dwelling Growth Growth DU's/Square Mile Univ. Students II Tout 

Zone Municipality Units Units DU's DU's 1988 2010 1988 20IO I IIBW HBO NHB Daily HOW HBO NHB 

145 Jamesburg 1,688 2,215 527 31% 1,840 2,414 0 4186 11208 3550 18944 3913 12476 3550 

134 Milltown 2,412 3,000 588 24% 1,673 2,081 0 5982 16016 4039 26036 5010 9099 4039 

144 Monroe 4,252 5,048 796 19% 438 520 0 10545 28233 1064 39842 2 4210 1064 
146 Monroe 3,553 4,349 796 22% 515 704 0 8811 23592 2631 35034 2914 4211 2631 
147 Monroe 52 848 796 1531% 36 593 0 129 345 13 487 0 51 13 
148 Monroe 262 1,058 796 304% 42 171 0 650 1740 67 2456 2 260 67 
149 Monroe 313 1,110 797 255% 31 Ill 0 776 2078 530 3385 756 490 530 
ISO Monroe 149 946 797 535% 22 140 0 370 989 38 1397 2 148 38 
ISi Monroe 59 856 797 1351% 33 473 0 146 392 16 554 2 59 16 

Total Monroe 8,640 - 14,215 5,575 65% 205 338 0 0 21427 57370 4359 83156 3678 9429 4359 

117 New Bnmswick 1,637 2,015 378 23% 1,106 1,362 0 4060 10870 4726 19656 6645 7512 4726 
118 New Bnmswick 1,511 1,889 378 25% 5,791 7,239 0 3747 10033 974 14754 808 3102 974 
119 New Bnmswick 817 1,195 378 46% 3,575 5.229 0 2026 5425 1718 9169 2340 2803 1718 
120 New Brunswick 1,365 1,743 378 28% 6,880 8,785 500 500 3385 9484 796 13664 576 2897 796 
121 New Brunswick 1,165 1,543 378 32% 5,636 7,464 500 500 2889 8156 2474 13519 3285 4712 2474 
122 New Brunswick 437 815 378 86% 1.555 2,900 0 1084 2902 8550 12535 13146 10836 8550 
123 New Brunswick 831 1,209 378 45% 5,634 8,197 0 2061 5518 5070 12648 7301 8786 5070 
124 New Bnmswick 2,f127 2,405 378 19% 10,347 12,276 0 5027 13459 3311 21797 4401 5221 3311 
125 New Brunswick 1,015 1,393 378 37% 1,313 1,801 5,500 5,500 2517 11360 15667 29544 23406 24674 15667 
126 New Brunswick 1,877 2,254 377 20% 960 1,153 2,000 2,000 4655 14143 8150 26948 9421 29871 8150 
Tot.al New Bnmswick 12,682 16,461 3,779 30% 2,214 2,874 8,500 8,500 31451 91348 51434 174234 713211 100415 51434 

90 North Brunswick 2,668 3,587 919 34% 930 1,250 0 6617 17716 3931 28263 3977 14693 3931 
92 North Brunswick 1,129 4,129 3,000 266% 430 1,573 0 2800 7497 1229 IIS26 1584 1495 1229 
93 North Brunswick 2,399 2,779 380 16% 992 1,149 0 5950 15929 1471 23350 12311 4312 1471 
94 North Brunswick 1,211 1,211 0 0% 955 955 0 3003 8041 1756 12801 2090 4250 1756 
95 North Brunswick 3,311 3,505 194 6% 1,187 1,257 0 8211 21985 15492 456811 19967 42189 15492 

127 North Brunswick 7 7 0 0% 39 39 0 17 46 171 235 284 74 171 
128 North Brunswick 5 s 0 0% 7 7 0 12 33 340 386 567 140 340 
Tot.al North Brunswick 10,730 15,223 4,493 42% 833 1,182 0 0 26610 71247 24391 1222411 29706 67153 24391 

28 Plainsboro 551 1,513 962 175% 451 1,238 0 J3(i6 3659 2206 7231 1374 16492 2206 
33 Plainsboro 39 1,001 962 2467% 30 782 0 97 259 1117 1473 11152 480 1117 
34 Plainsboro IO 10 0 0% 15 IS 0 25 66 850 941 1411 347 1150 
35 Plainsboro 6 6 0 0% 6 6 0 15 40 4034 4089 6745 1612 4034 
36 Plainsboro 224 1,186 962 429% 303 1,602 0 556 1487 293 2336 397 316 293 
43 Plainsboro 27 989 962 3563% 11 401 0 67 179 7 253 0 27 7 
44 Plainsboro 992 1,954 962 97% 1,285 2.531 0 2460 65117 1362 10409 797 9153 1362 
45 Plainsboro 4,897 5,859 962 20% 2,886 3,453 0 12145 32516 1732 46393 493 7633 1732 
46 Plainsboro 87 1,048 961 1105% 37 442 0 216 5711 78 872 95 109 78 

Tot.al Plainsboro 6,833 13,566 6,733 99% 559 1,109 0 0 16946 45371 11679 73996 13171 361611 11679 

Source: Douglas & Douglas, Inc. 
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II 
!lousing II 

Growth 1988 2010 llousinJ Percent Density I 1988 Productions 1988 Attractions 
Code Dwelling Dwelling Grow Growth DU's/Square Mile Univ. Students T~ 

Zone Municipality Units Units DU's DU's 1988 2010 1988 20IO HBW HBO NIIR Daily HOW HBO NHB 

23 South Brunswick 1,288 2,192 904 70% 474 806 0 3194 8552 1090 12837 1561 6107 1090 

24 South Brunswick 2,097 2,413 316 15% 711 819 0 5201 13924 932 20057 302 4998 932 

25 South Brunswick 425 1,499 1,074 253% 232 818 0 1054 2822 486 4362 239 3442 486 

26 South Brunswick 158 269 Ill 70% 122 209 0 392 1049 296 1737 429 259 296 
27 South Brunswick 423 1,619 1,196 283% 777 2,974 0 1049 2809 227 4085 112 1129 227 
37 South Brunswick 42 154 112 267% 23 85 0 104 279 2955 3338 4925 1214 2955 

38 South Brunswick 707 855 148 21% 265 320 0 1753 4694 714 7162 339 4976 714 
39 South Brunswick 82 1,131 1,049 1279% 72 996 0 203 544 21 768 0 81 21 
40 South Brunswick 611 1,019 408 67% 229 382 0 1515 4057 930 650'1 1233 1400 930 

41 South Brunswick 1,1569 2,469 800 48% 560 829 0 4139 11082 2804 18025 3736 4457 2804 
42 South Brunswick 178 459 281 158% 82 212 0 441 1182 3746 5370 6192 1650 3746 

60 South Brunswick 47 159 112 238% 23 76 0 117 312 12 440 0 47 12 
61 South Brunswick 288 857 569 198% 64 192 0 I 714 1912 956 3582 1478 637 956 
62 South Brunswick 137 249 112 82% 18 33 0 340 910 2334 3583 3846 1051 2334· 

91 South Brunswick 189 301 112 59% 54 85 0 469 1255 314 2038 446 293 314 
Total South Brunswick 8,341 15,645 7,304 88% 206 387 0 0 20686 55384 17817 93887 23938 31742 17817 

130 South River 1,516 1,743 227 15% 1,630 1,875 0 3760 10066 2281 16106 2520 7049 2281 
131 South River 1,174 1,401 227 19% 2,847 3,398 0 2912 1195 966 11673 763 4057 9156 
132 South River 2,133 2,360 227 11% 1,409 1,559 0 5290 14163 1244 'Jl)(H7 924 4315 1244 
Total South River 4,823 5,504 681 14% 1,689 1,927 0 0 11961 32025 4491 48476 4207 15422 4491 

141 Spotswood 1,859 2,084 225 12% 1,198 1,343 0 4610 12344 1885 18839 1818 6446 1885 
142 Spotswood 1,045 1,270 225 2291, 1,277 1,552 0 2592 6939 2110 11641 2268 7754 2110 

Total Spotswood 2,904 3,354 450 15% 1,225 1,415 0 0 7202 19283 3995 J041K) 4<Ml6 14200 3995 

Middlesex Co. (part) 73,960 1 IO,IO'l 36,142 49% 469 699 8,500 8,500 183421 498234 180'189 861944 219467 509147 IIK>289 

MSM Region Total 223,431 315,447 92,016 41% 427 603 20,500 20,500 554109 1500802 524161 2579072 647939 1390408 524161 

Source: Douglas & Douglas, Inc. 
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II n 
II Trend Scenario Trend Scenario n 2010 Scenario I 

Growlh 1988 DailM n 2010DailM II· Otange 
Code Total Trips/Sq. i. II 20!0 Productions Total 20IO Auractions Total Trips/Sq. i. n Scent from 

Zone Municipality Daily HBW Total I HBW HBO NIIB Daily HRW HBO NIIB Daily HBW Total ff NREmp Trend 

52 East Windsor 5572 3405 15525 7329 18886 1068 27282 155 4787 1068 6009 3801 16900 0 0 
53 East Windsor 12657 4061 10167 1399 3606 4800 9805 7577 2476 4800 14853 5142 14126 3,609 (400) 
70 East Windsor 11312 11330 52523 7343 18922 2518 28783 2019 7908 2518 12444 13142 57878 587 (267) 
71 East Windsor 4310 2790 7082 1278 3292 1969 6539 2986 1283 1969 6239 4859 l4Sfl0 7,222 5,642 
72 East Windsor 1628 2338 9705 3564 9184 1885 14632 945 9779 1885 12609 3832 23150 too 0 
73 East Windsor 19411 4811 29881 3880 9998 3601 17479 2644 15900 3601 22145 5945 36107 722 0 
76 East Windsor 2846 839 2695 2038 5252 3983 11273 6135 2388 3983 12506 3063 8913 684 (2,562) 
77 East Windsor 218 235 1007 1556 4010 270 5836 57 1275 270 lfl02 870 4012 0 0 
78 East Windsor 405 335 1433 1909 4920 204 7034 0 808 204 1012 789 3323 0 0 
79 East Windsor 2554 1435 4005 1439 3708 1994 7141 2998 1354 1994 6345 3935 ll9fl0 6,691 5,105 

Total East Windsor 60914 2393 9789 31735 8ITI9 22291 135805 25515 47958 22291 95764 3658 14797 19,615 7,518 

181 Ewing 174780 5766 22644 30591 81350 48458 160399 63116 85709 48458 197284 6629 25302 24,952 (4,797) 
182 Ewing 7052 2514 9326 3367 8677 1925 13970 2363 3017 1925 7304 2699 10021 1,200 0 
Total Ewing 181832 5342 20'}05 33958 . 90027 50384 174369 65479 88726 50384 204588 6116 23307 26,152 (4,797) 

I 
81 Hamilton 11425 2251 8143 8394 21630 4080 34103 4837 6622 4080 15539 2551 9571 2,213 (253) 

164 Hamilton 2920 3927 18245 4193 10806 852 15851 270 3911 852 5033 5596 26180 0 (40) 
165 Hamilton 8782 2466 12127 5773 14876 1610 22259 881 6599 1610 9090 2937 13839 270 0 
166 Hamilton 5460 993 3132 1568 4040 1739 7347 2372 2258 1739 6368 mo 5465 1,133 (72) 
167 Hamilton 1943 300 1008 21ll 5439 736 8286 832 1100 736 2667 531 1976 440 0 
168 llamilton 5239 1724 8010 4158 10715 1431 16304 877 5875 1431 8182 2347 1141!1 270 0 
169 Hamilton 2274 3465 12680 2827 7284 796 10907 805 1396 796 2997 5250 20100 426 0 
170 Hamilton 10987 2360 11701 4940 12729 6131 23800 812!1 9474 6131 23731 S690 20700 !197 (3,435) 
171 Hamilton 20526 4484 25182 I 6217 16022 3420 25659 2419 14282 3420 20120 5111 27093 730 0 
172 Hamilton 46973 4364 24320 8583 22118 9566 40267 9312 31461 9566 50339 5274 26705 2,576 (1,081) 
173 llamilton 58410 5144 42946 5941 15310 8332 29583 5266 42657 8332 56254 5772 442~ 8!13 0 
174 Hamilton 18532 5253 20303 11651 30023 5540 47214 6494 9236 !1540 21270 5814 21943 2,763 (!139) 
175 Hamilton 20506 6850 36282 8962 23095 3452 35509 2017 15222 3452 20691 7486 38322 !123 0 
176 Hamilton 12780 2437 8473 7633 19670 5740 33043 6105 14993 !1740 26838 2832 12343 2,720 0 
177 Hamilton 29071 11033 48038 6229 16052 6457 28738 7292 15900 6457 29649 12031 51953 3,288 0 
178 llamilton 17858 5229 18016 5342 13766 5165 24274 6906 7071 5165 19143 5765 20436 3,500 0 
Total Hamilton 273689 3164 14798 94522 243576 65047 403145 64808 188057 65047 317913 3872 l7!123 22,302 (5,420) 

74 Hightstown 6902 10000 30651 1619 417J 3483 9275 5016 3941 3483 12440 13254 43376 1,742 (812) 
75 Hightstown 24884 6384 50105 2637 6796 4711 14144 3829 20149 4711 28689 8496 56280 :m (813) 

Total Hightstown 31785 7819 42386 4256 10969 8194 23419 8845 24090 11194 41129 10384 5llfl0 2,055 (1,625) 

183 Hopewell Township 1683 323 1155 1147 2955 1205 5306 1011 4755 1205 6971 416 2365 335 0 
184 Hopewell Township 1854 355 1269 1266 3262 814 5342 1106 1111 814 2730 457 1557 9,370 8,785 
186 Hopewell Township 5557 327 1374 826 2129 1240 4195 1508 2693 1240 5442 336 13811 700 0 
187 Hopewell Township 1487 156 551 964 2484 451 3899 567 549 451 1567 164 585 300 0 
188 llopeweU Township 1376 168 619 1226 3160 421 4807 473 636 421 1530 191 714 250 0 
189 Hopewell Township 2959 420 1548 1226 3160 1740 6126 2508 1745 1740 5993 887 2878 500 (797) 
190 Hopewell Township 446 281 1201 931 2400 100 3431 0 394 100 494 293 1234 0 0 

Source: Douglas & Douglas, Inc. 
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II 
II Trend Scenario Trend Scenario 20IO Scenario ·1 

Growth 1988 DailM II 20I0DailM Change 
Code Total Trips/Sq. i. II 20IO Productions Toi.I 2010 A11111ctions Total Trips/Sq. i. Scent from 

Zone Municipality Daily HBW Total II HBW 1180 NIIB Daily IIBW HBO NHB Daily HBW Total NREmp Trend 
II 

191 Hopewell Township 1520 508 1701 II 1753 4516 587 6857 652 904 587 2143 941 3523 345 0 

192 HAowell Township 446 171 732 II 3218 8291 344 11853 0 1361 344 1705 617 2<,00 0 0 
193 opewell Born 3847 4399 17624 II 2534 6530 1212 102n 1285 2718 1212 ms SS8S 226S4 499 (I IS) 

194 Hopewell Township 384 255 1089 I 817 2104 87 3008 0 346 87 433 270 1139 0 0 
195 HTI~:Well Township 384 217 926 l013 2611 l08 3732 0 429 108 537 28S 1202 0 0 
202 I opewell (W/q 0 0 0 0 0 0 0 0 0 0 0 0 0 30 30 

203 Hopewell (W /q 0 0 0 0 0 0 0 0 0 0 0 0 0 30 30 
Total Hopewell Township 21946 308 1187 16921 43603 8309 68833 9110 17340 8309 34758 442 1757 12,359 7,933 

69 Lawrence 32599 4486 68590 2312 5958 4869 13138 3202 24878 4869 32948 10423 17121 107 (437) 
80 Lawrence 17016 2450 11267 2766 7127 5851 15145 7573 10949 S8SI 24374 3995 mm 1,730 (1,884) 
82 Lawrence 9339 1942 5697 2270 5849 4333 12452 6664 2618 4333 13614 2739 7991 2,444 (1,082) 

83 Lawrence 78124 5439 54349 I 2909 7495 14161 24564 10970 65856 14161 90986 8083 67300 10,625 1,9{1]. 

96 Lawrence 15705 2987 8475 2l01 5415 7856 15372 12434 3981 7856 24272 4267 11637 4,205 (2,374) 

97 Lawrence 4254 1151 4957 6250 16106 1021 23378 482 3266 1021 4770 1174 4909 110 (120) 
179 Lawrence 95187 6975 44038 7682 22316 16520 46519 15857 60046 16520 92423 7515 443<,() 4,463 (491) 
Toi.I Lawrence 252223 3093 18291 26290 70267 54611 151168 57182 171593 54611 283385 4098 21335 23,684 1,514 

185 Pennington 7739 5464 18547 2604 6711 4489 13804 6710 3574 4489 14772 9688 29724 1,596 (1,914) 

IO Princeton Township 505 470 1826 1563 4028 252 5843 138 696 252 1085 1248 5081 73 0 
II Princeton Township 7118 297S 8892 194S SOIi 5068 12023 7825 3271 5068 16163 6920 199(,6 1,719 (2,396) 
12 Princeton Township 24007 5114 28890 5127 13212 7009 25348 8082 17237 7009 323211 8661 371120 1,230 (2,396) 
13 Princeton Township 1292 2634 10912 2979 7676 416 11071 159 1300 416 1874 3826 15785 84 0 
14 Princeton Township/ 43651 19394 59503 3108 11574 13034 27716 20042 11144 13034 44221 19779 61464 9,224 0 
15 Princeton Born 49554 30943 123054 5583 14934 12794 33311 16211 261S4 12794 SSIS9 33336 135325 6,958 (461) 
16 Princeton Township 3492 841 3583 2792 7194 870 !0855 743 2370 1170 3983 1168 4905 343 0 
17 Princeton Township 1884 577 1986 1968 5071 685 7724 773 1025 685 2483 929 3459 409 0 
18 Princeton Township 1251 706 2689 2141 5517 461 8119 378 1000 461 1839 1192 4711 200 0 
19 Princeton Born 3728 3620 16087 1945 5780 883 86U7 947 2172 1183 4002 4409 19229 200 0 
20 Princeton Township 2l05 625 27{17 1961 5213 3352 10525 5013 2705 3352 IICT70 3097 9591 175 (2,395) 

Toi.I Princeton 139187 3748 14334 31110 85209 44823 161142 60309 69074 44823 174207 SOCJS 18691 20,615 (7,648) 

180 Trenton 315944 23639 88431 92708 238903 100820 432431 132111 157579 100820 390510 283IS 103645 81,465 15,821 

152 Washington 2355 264 2162 154 398 335 887 236 1631 335 2202 200 2056 so 0 
153 Wuhington 239 123 430 124 320 71 515 95 76 71 242 119 410 so 0 
154 Wuhington 244 98 346 133 344 72 549 95 80 n 247 94 330 so 0 
155 Washington 12 20 86 23 60 3 86 0 10 3 12 19 IIO 0 0 
156 Washington 1655 425 3003 154 398 248 800 189 1117 248 ISS4 416 21155 so 0 
157 Washington 1727 238 1487 576 1483 293 2352 189 1295 293 1777 368 19116 80 30 
158 Wuhington 1309 518 2423 821 2117 233 3170 142 885 233 1259 494 2271 so 0 
159 Washington 3122 1351 5114 1771 4565 856 7192 992 1498 856 3347 1579 6022 500 0 
160 Washington 34 24 102 59 ISi 1771 1980 2875 740 1771 5385 1112 2792 9,000 7,479 
161 Washington 1561 399 1577 576 1483 409 2468 473 863 409 1745 662 2659 225 0 
162 Washington 4265 5185 26359 473 1218 845 2536 919 2437 845 4201 5357 25943 350 (36) 

Source: Douglas & Douglas, Inc. 
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II II 
II Trend Scenario Trend Scenario II 20IO Scenario I 

Growth 1988 Daili II 2010Dailtt O.ange 
Code Total Trips/Sq. i. II 20IO Production, Total 2010 Attt11ction, Total Trips/Sq. i. Seen! from 

Zone Municipality Daily HBW Total II IIBW HBO NHB 
II 

Daily HBW HBO NIIB Daily HBW Total NREmp Trmd 

163 Washington 5820 991 5354 II 4867 12542 1861 19270 1244 7391 1861 10495 2545 12397 225 (113) 
Total Washington 22345 465 2280 II 9732 25079 6996 418(]7 7447 18023 6996 32466 839 3627 10,630 7,290 

II 
29 West Windsor 6635 5204 15912 II 585 IS08 1941 4034 2911 1775 1941 6627 5155 15722 1,SOO 0 
30 West Windsor 3318 1280 3179 II 47 121 1539 1706 2499 641 1539 4678 1768 4434 949 (373) 
31 West Windsor 10 20 87 II 4154 10703 444 15301 0 1757 444 2201 4266 17974 0 0 
32 West Windsor 9711 3010 12838 II 1404 3618 3170 8192 4262 5170 3170 mm 4237 15550 13,172 11,092 
47 West Windsor 2334 610 2101 II 2024 5216 3232 10472 2279 15486 3232 20998 1244 9093 506 0 
48 West Windsor l(i()3 1169 4674 II 2637 6796 494 9927 346 1202 494 2042 1527 6128 m 0 
49 West Windsor 1589 582 2157 II 2759 7109 625 10494 539 1301 625 2465 1104 4337 285 0 
50 West Windsor 2108 452 1227 1257 3238 806 5301 1094 804 806 2704 822 2797 579 0 
51 West Windsor ro4 247 1029 2010 5180 254 7444 64 866 254 1185 495 2058 34 0 
54 West Windsor 909 486 1927 2015 5192 345 7552 212 905 345 1462 863 3494 112 0 
84 West Windsor 201 311 818 12 30 4231 4272 6891 1719 4231 12840 18178 4506.S 56 (3,590) 
85 West Windsor 26142 4354 32447 2595 6687 5288 14571 3731 25692 5288 34711 5581 43476 796 0 
86 West Windsor 18003 6732 17256 304 784 14444 15532 23387 6447 14444 442711 16434 41489 n 4,940 (7,409) 
87 West Windsor 292 70 673 23 ro 37 121 19 216 37 272 69 636 0 0 

Total West Windsor 73459 1303 5018 21825 56242 36851 114918 48233 63980 36851 149063 2691 10139 23,112 (280) 

Mercer County 1381065 28(i() 12126 365662 952364 402814 1720840 485747 849994 402814 1738555 3751 15240 243,585 18,392 

1 Franklin 322 201 846 1909 4920 219 7049 25 814 219 1058 675 2828 13 0 
2 Franklin 171 123 527 1711 4408 183 6301 0 724 183 906 616 2.595 0 0 

21 Franklin 2130 1196 5015 1453 3745 620 5818 607 1569 620 2796 3654 15282 281 0 
22 Franklin 4844 259 2308 1727 4450 801 6978 403 4045 801 5249 730 4194 53 0 
88 Franklin 3017 278 1321 4935 12717 1896 19548 9'28 9'270 1896 12094 839 4527 145 0 
89 Franklin 2218 540 2668 2452 6319 520 929'2 232 2100 520 2852 1068 4830 73 0 

108 Franklin 46476 2815 8706 2822 7272 13442 23537 19853 14448 13442 47743 3059 9615 9,834 (2S6) 
109 Franklin 14855 720 2637 2188 5638 4426 12252 6029 6704 4426 17159 toll 3618 2,440 (537) 
110 Franklin 13346 2011 6923 211S 5451 5492 13058 7902 6476 549'2 19870 3562 11710 11,428 7,427 
111 Franklin 5361 1753 7447 II 2796 7206 1318 11320 1325 3301 1318 5943 2569 10763 612 0 
112 Franklin 12662 2787 11442 II 6159 15871 3039 25069 3236 6846 3039 13120 3162 12852 1,S41 0 
113 Franklin 6734 3321 14422 II 5969 15383 1536 22888 1117 4652 1536 7304 3945 16810 499 0 
114 Franklin 15788 11548 58379 I 6943 17891 2845 27678 2026 10915 2845 15785 13123 63594 700 0 
115 Franklin 12568 7448 29873 6793 17505 3128 27426 3376 6586 3128 13090 8327 33179 1,643 0 
116 Franklin 10525 6955 26777 4533 11680 2745 18958 3236 5113 2745 11094 8236 318(i() l,S93 0 
201 Franklin (W/C) 0 0 0 0 0 0 0 0 0 0 0 0 0 30 30 
Total Franklin 151015 1684 6(i()2 54506 140457 42209 237172 50293 113562 42209 176064 2244 88411 30,885 6,664 

98 Hillsborough 5ro2 178 800 3976 10245 1643 15864 1202 61(i() 1643 9005 254 1219 4211 0 
99 Hillsborough 9877 2407 11243 I 9091 23427 2834 35352 2177 8968 2834 13980 3546 15526 9,381 8,457 

100 Hillsborough 5924 415 1655 II 5143 13254 4663 23061 6469 5030 4663 16163 1071 ·3619 190 (2,571) 
101 Hills borough 7159 1146 5563 II 5064 13049 2665 20778 2727 6738 2665 12131 1951 8242 267 (981) 
102 llillsborough 14789 644 4009 II 38)3 9980 3272 17124 2907 11703 3272 17882 1042 5380 469 (604) 
103 Hillsborough 9484 651 2794 II 6196 15967 3931 26095 4646 7413 3931 15990 1110 4309 I 974 (1,303) 

Source: Douglas & Douglas, Inc. 
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II II 
II Trend Scenario Trend Scenario n 2010 Scenario l 

Growth 1988 Dail~ II 20100ailM II Oiange 
Code Total Trips/Sq. i. II 2010 Productio,n Total 2010 Atlrllctions Twl Trips/Sq. i. II Semi from 

Zone Municipality Daily HBW Total l!BW IIBO NIIB D■ily HBW HBO NIIB D■ily HOW Total II NREmp Trend 
II 

Total Hilhborough 52835 566 2662 33343 85921 19009 138273 20129 4(i(Jl3 19009 85150 978 4086 II 12,309 2,991 
r. 

105 Manville 9735 4767 22986 4137 10661 2678 17476 2856 6659 2678 12193 6028 25576 II 519 (783) 

106 Manville 2898 9177 39539 2675 6892 1532 11099 1907 2269 1532 5708 13831 SOMO n 192 (784) 
107 Manville 3543 3470 14795 2859 7369 1688 11916 2098 2555 1688 6341 5020 18487 II 285 (784) 
Total Manville 16176 4839 21935 9671 24922 5898 40491 6861 1!483 5898 24242 (,669 26IU n 996 (2,351) 

I n 
104 Millstone 877 731 3550 438 1128 334 1899 397 666 334 1391 1114 4401 n 35 (156) 

n 
3 Mon;r,omery /Rocky 22952 4365 1.21(1J 1638 4221 5820 11679 6649 15947 5820 28416 5738 27761 n 1,943 (898) 
4 ontgomery 2181 351 1370 4434 11427 844 16705 584 2122 844 3549 688 211s n 304 0 
s Montgomery 1776 354 1511 978 2521 1607 5106 1858 4030 1607 7495 1094 4863 n 200 (626) 
6 Montgomery 17303 792 2239 2761 7115 6725 16602 9826 7087 6725 23639 894 2858 ft 4,644 (382) 
7 Montgomery 382 116 463 952 2454 153 3559 83 424 m <,60 222 903 n 44 0 
8 Montgomery 1298 390 1353 803 2068 1628 4499 1998 3589 1628 7215 1381 5777 280 (640) 
9 Montgomery 475 1473 6300 1416 3648 151 5215 0 599 151 150 2195 9248 0 0 

200 Montgomery(W IC) 0 0 0 0 0 0 0 0 0 0 0 0 0 30 30 
Total Montgomery 46366 698 2625 12982 33454 16929 63366 20998 33798 16929 nn4 1022 4063 7,445 (2,516) 

196 South Bound Brook 5273 5985 25740 3905 10064 1829 15799 2041 3546 1829 7417 7642 29834 426 (585) 

Somerset Cotmty (Part) 272542 1082 4459 114845 295946 86209 497000 100718 179067 86209 365994 1555 6225 52,096 4,054 

ss Cranbury 7 13 55 339 874 36 1250 0 144 36 180 293 1233 0 0 
56 Cranbury 852 583 2181 964 2484 275 3723 280 477 275 1032 758 2899 148 0 
57 Cranbury 17 42 179 358 923 38 1319 0 151 38 190 431 1815 0 0 
58 Cranbury 1144 987 4830 1163 2997 211 4371 47 1006 211 1264 1279 5954 0 0 
59 Cranbury 119 78 334 I 550 1417 59 2026 0 233 59 291 180 1ro 0 0 
63 Cranbury 2759 1149 2910 405 1043 1772 3220 2816 872 1772 5459 2366 6375 783 (707) 
64 Cranbury 11587 3573 9351 564 1453 4667 6684 6411 7679 4667 18757 4046 14759 3,131 30 
66 Cranbury 9113 2827 6919 360 929 3079 4368 4954 1384 3079 9417 3010 7808 2,621 0 
67 Cranbury 19 39 167 363 935 39 1336 0 m 39 192 380 1602 0 0 

Total Cranbury 25618 lll2 3115 5066 13055 10175 28296 14508 12100 10175 36783 1457 4845 6,683 (677) 

129 East Brunswick 70827 4828 27002 7895 20345 16482 44723 15747 59209 16482 91439 5989 34489 4,Bll (935) 
133 East Brunswick 50969 9164 42973 1961 5053 14767 21781 16700 42450 14767 73918 11744 60229 5,537 (1,434) 
135 East Brunswick 2588 524 2398 Ii 3639 9377 641 13657 246 2485 641 3371 862 3779 86 0 
136 East Brunswick 23801 1910 8950 II 8796 22667 8558 40021 7399 32321 8558 48279 2591 14127 1,829 (7S4) 
137 East Brunswick 10176 3775 17701 II 5450 14044 2096 21590 1692 6865 2096 10653 4717 21295 689 0 
138 East Brunswick 14015 3371 16525 II 5672 14617 2858 23147 2491 9307 2858 14656 4205 19473 898 (107) 
139 East Brunswick 96655 9227 87755 II 4373 11270 14388 30031 rn:m 70948 14388 95547 10749 92554 2,028 (62) 
140 East Brunswick 31971 6282 38540 II 3791 9769 7028 20587 7433 21373 7028 35834 8419 42322 1,437 (1,604) 

Total East Brunswick 301003 3613 20989 n 41577 107141 66819 215537 61920 244958 66819 373@7 4613 26260 17,315 (4,896) 
II 

143 Helmetta 1387 1793 7308 II 2307 5946 533 8786 425 1303 533 2261 3499 14147 154 (ro) 

Source: Douglas & Douglas, Inc. 
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II I 
II Trend Scenario Trend Scenario 2010 Scenario I 

Growth 1988 Dailr. 20100.ilr. 0.1nge 
Code Total Trips/Sq. i. 20IO Productions Total 20 IO Attractions Total Trips/Sq. i. Semi from 

Zone Municipality Daily HOW Total HOW HBO NHB Daily HOW 11BO NHB Daily HBW Tou.l NREmp Trmd 

14S Jamesburg 19939 8827 42373 S183 133S6 4689 23229 S109 12162 4689 21960 11216 49245 1,649 (621) 

134 Milltown 18147 7625 30650 7020 18090 4623 29733 S400 917S 4623 19197 8616 33943 2,415 (200) 

144 Monroe S216 1087 46S0 11812 30439 S423 4161S 3863 21528 5423 30814 1616 8090 0 (1,269) 
146 Monroe 91S6 1898 12S2 10177 26224 7491 43892 7273 22990 7491 37754 2825 13219 1,542 (1,466) 
147 Monroe 64 90 386 1984 S113 212 73IO 0 840 212 1052 1388 5848 0 0 
148 Monroe 328 IOS 4SI 2476 6380 48S4 13709 4SS1 ITI70 48S4 27181 1138 6619 0 (1,635) 
149 Monroe ITI6 1S3 SIS 2597 6693 2091 11381 29S4 1834 2091 6878 554 1822 400 (1,163) 
ISO Monroe 188 ss 23S 2214 S104 1716 9634 24IO 1S36 1716 S661 684 2262 0 (1,275) 
ISi Monroe • 77 82 348 2003 S162 IS63 8728 2198 1394 IS63 SISS 2320 7665 0 (1,163) 

Total Monroe 17466 S91 2391 33263 8S716 233S0 142329 232SS 67891 23350 114495 1343 6103 1,942 (7,971) 
I 

117 New Bnuuwick 18884 7234 26043 II 4715 l2IS0 SS73 22439 1S49 7669 sm 20791 8287 29213 6,335 2.530 
118 New Bnmswick 4883 l74S6 1S2S5 II 4420 11391 1113 16924 811 3317 1113 S24I 20047 84944 3,370 3,003 
119 New Bnmswick 6861 19108 70IS0 II 2796 7206 2154 12156 2786 3142 2IS4 8081 24428 88561 4,180 2,769 
120 New Bnnuwick 4268 19964 90387 II 4079 10930 919 IS928 S18 3148 919 4645 23471 103694 3,111 3,003 
121 New Bnmswick 10472 29867 ll60S6 3611 9724 2943 16278 3438 6433 2943 12814 34095 140731 4,485 3,002 
122 New Bnmswick 32S32 50637 160371 1907 4914 9290 16111 13309 12092 9290 34691 54148 IIMT780 9,647 3,002 
123 New Bnmswick 211S6 63469 229185 2829 7290 6466 16S8S 901S 8923 6466 24405 80302 2TI903 6.599 2,102 
124 New Bnmswick 12932 48123 177273 S628 14502 3S2S 23655 4406 5385 3525 13315 51214 188708 5,238 3,002 
12S New Bnmswick 63747 33S22 120638 3260 13020 16412 32691 23437 23S60 16412 63409 34523 124271 13,113 3,002 
126 New Bnmswick 47442 7201' 380S4 S274 15272 8933 29479 941S 27441 8933 4S849 7545 38534 6,341 3,002 
Total New Bnmswick 223177 17947 69393 38519 106400 57328 202246 74803 101110 57328 233241 19787 76041 62,419 211,417 

I 
90 North Brunswick 22600 3693 17731 8394 21630 7189 37212 1(:H, 19259 7189 34114 5598 24864 1,630 (1,739) 
92 North Brunswick 4308 1670 6032 9662 24898 11238 4S798 15507 13931 11238 40677 9588 32943 9,838 1,931 
93 North Brunswick 7021 2972 125S7 6503 167S7 4099 273S9 4523 9340 4099 17962 4559 18738 585 (1,536) 
94 North Brunswick 8097 4018 16486 2834 7302 4325 14461 5379 8805 4325 18508 6479 26009 997 (1,537) 
9S North Brunswick 77647 1010S 44231 8202 21135 19114 48451 23324 43383 19114 8S822 11306 48153 9,106 (1,537) 

127 North Brunswick S29 1675 42S4 16 42 3310 3369 4638 5178 3310 13127 25908 91820 150 (2,104) 
128 North Brunswick 1047 787 1947 12 30 2826 2868 3850 4980 2826 11656 5247 19734 300 (1,537) 
Total North Brunswick 121250 4371 18899 35622 91795 52102 179518 64887 104877 52102 221866 7801 31154 22,606 (8,059) 

28 Plainsboro 20071 2242 22337 3540 9123 14862 27525 20794 21636 14862 57291 19908 6}390 9,060 (1,197) 
33 Plainsboro 3449 1522 3843 2342 6036 415S 13133 7339 2816 47S5 14909 1S59 211195 9110 (2,903) 
34 Plainsboro 26IS 2106 Sl93 23 60 10317 10400 16S19 53311 10317 32234 24244 62256 1S0 (7,962) 
35 Plainsboro 12392 6782 l6S3S 14 36 6753 6803 1077S 3891 67S3 21419 10824 28315 3,569 (2,072) 
36 Plainsboro 1006 1286 45IS 2775 71S2 540 10467 397 1273 540 2210 42114 17122 210 0 
43 Plainsboro 33 27 116 2314 S964 247 8S25 0 979 247 1226 937 3950 0 0 
44 Plainsboro 11311 4219 28134 4572 11783 4530 2088S 5043 11425 4530 20998 12454 S42S2 111 (2,117) 
4S Plainsboro 98S8 7447 33149 13710 3S330 3339 52379 2387 99S0 3339 IS676 9486 4()105 147 (939) 
46 Plainsboro 281 131 486 24S2 6319 320 9092 9S 1061 320 1476 1074 4457 so 0 

Total Plainsboro 6l018 2462 1l036 3171,4 81803 45662 159210 63408 58369 45662 167439 TI78 26701 14,847 (17,250) 

Source: Douglas & Douglas, Inc. 
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Trend Scenario Trend Scenario 2010 Scenario I 

Growth 1988 Daili 2010Dailtt Cliange 

Code Total Trips/Sq. i. 2010 Productions Total 2010 Attractions Total Trips/Sq. i. Scent from 

Zone Municipality Daily HBW Total HBW HBO NHB Daily HBW HBO NHB Daily HBW Total NREmp Trend 

23 South Brunswick 7858 1418 7613 5129 13218 1920 20267 1128 8357 1920 11405 2302 11652 ISO (153) 

24 South Brunswick 6232 1867 8918 5646 14550 1126 21323 333 5244 1126 6703 2028 9508 38 0 

25 South Brunswick 4167 706 4656 3508 9039 2755 15302 1297 15588 2755 19640 2623 19075 0 0 

26 South Brunswick 984 636 2109 629 1622 675 2927 990 513 675 2178 1256 3957 227 (297) 

27 South Brunswick 1469 2133 l0203 3788 9763 544 14095 113 2234 544 2891 7168 31205 30 0 

37 South Brunswick 9095 2764 6834 3(,() 929 7635 8924 12378 3230 7635 23243 7001 17681 2,(i()6 (3,943) 

38 South Brunswick 6029 783 4938 2001 5156 852 8009 348 4629 852 5829 879 5180 0 0 

39 South Brunswick 102 179 766 I 2647 6820 283 9749 0 1120 283 1402 2330 9817 0 0 

40 South Brunswick 3563 1030 3774 2384 6145 11947 20476 17673 12757 11947 42377 7520 23565 12,631 3,646 

41 South Brunswick 10997 2643 9740 5777 14888 3397 24062 4213 5180 3397 12789 3353 12367 1,895 (250) 

42 South Brunswick 11588 3057 7816 1074 2768 5053 8895 7974 2819 5053 15846 4170 11403 3,276 (924) 

60 South Brunswick 58 56 239 372 959 40 1371 0 157 40 197 179 753 30 30 

61 South Brunswick 3071 491 1490 2005 5168 3955 11128 6095 2364 3955 12415 1814 5272 782 (2,443) 

62 South Brunswick 7231 554 1430 583 1501 17570 19654 28526 7340 17570 53436 3850 9661 11,035 (4,058) 

91 South Brunswick 1053 259 876 704 1815 1432 3952 2211 848 1432 4492 826 2392 236 (934) 

Total South Brunswick 73497 1104 4142 36609 94339 59185 190133 83279 72380 59185 214844 2966 10021 32,936 (9,326) 

130 South River 11849 ~754 30066 4079 10510 2882 17471 3170 6873 2882 12925 1195 32691 1,122 (338) 

131 South River 5787 8912 42346 3278 8448 1489 13216 1408 4128 1489 7025 11366 49089 288 (338) 

132 South River 6483 4103 17950 5522 14231 17S4 21507 1569 4474 1754 1191 4683 19353 404 (339) 

Total South River 24119 5660 25416 12879 33189 6125 52194 6146 15475 6125 27747 6661 27987 1,814 (1,015) 

141 Spotswood 10150 4143 18683 4877 12567 2522 19966 2572 6379 2522 11474 4801 20262 784 (394) 

142 Spotswood 12132 5939 29056 2972 7658 2801 13431 3026 7454 2801 13281 7331 32648 936 (394) 

Total Spotswood 22281 4763 22264 7848 20225 5323 33396 5598 13833 5323 24755 5674 245311 1,720 (71111) 

Middlesex Co. (part) · 908903 2557 11238 257639 671055 335914 1264608 408738 713633 335914 1458285 4229 17280 166,500 (22,446) 

MSM Region Total 2562509 2297 9827 738146 1919365 824937 3482449 995203 1742694 824937 3562834 3313 1346.S 462,111 0 

Source: Douglas & Douglas, Inc. 
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Scenario I Scenario I 
Growth %0.ngc Scent O.angc %0.nge Seen I O.angc %0.ngc 20 IO Productions 2010 Attl'llctions 
Code from Retail from from 2,010 from from Daily Daily 

Zone Municipality Trend Employme Trend Trend DU'1 Trend Trend HBW HBO NIIB Total HBW HBO NHB Total 

. 52 East Windsor 0.0% 82 0 0.0% 2,642 (490) -15.6% 6182 1S931 94S 230S9 m 4302 94S S402 
53 East Windsor -10.0% 0 0 0.0% 108 (490) -81.9% 253 651 4213 S117 6821 1803 4213 12838 
70 East Windsor -31.3% 214 0 0.0% 2,648 (490) -15.6% 6196 1S961 2086 24249 1S14 7297 2086 10897 
71 East Windsor 357.1% sso sso 0.0% 56 (490) -89.7% 131 338 10300 10769 14689 147S8 10300 39747 
72 East Windsor 0.0% 0 (400) -100.0% 1,033 (490) -32.2% 2417 6229 374 9020 189 1070 374 1633 
73 East Windsor 0.0% S52 (125) -18.5% 1,169 (489) -29.S% 273S 7049 3045 12830 2408 12846 3045 18299 
76 East Windsor -78.9% 0 0 0.0% 381 (490) -56.3% 892 2'297 889 4078 1'293 699 889 2880 
77 East Windsor 0.0% 0 (30) -100.0% 176 (489) -73.5% 412 1061 44 1517 0 174 44 218 
78 East Windsor 0.0% 0 0 0.0% 327 (489) -S9.9% 16S 1972 82 2819 0 324 82 40S 
79 East Windsor 321.9% 550 550 0.0% 6,126 5,511 896.1% 14335 36940 11202 62476 13685 20518 11202 45405 

Total East Windsor 62.1 % 1,948 545 38.8% 14,666 1,104 8.1% 34318 88436 33179 155934 40754 63789 33179 13n21 

181 Ewing -16.1% 2,458 (283) -10.3% 11,341 (1,732) -13.2% 26538 70906 41479 138923 53515 75922 41479 170915 
182 Ewing 0.0% 50 0 0.0% 1,200 (239) -16.6% 2808 7236 1866 11910 2363 2780 1866 7008 
Total Ewing -15.S% 2,508 (283) -10.1% 12,541 (1,971) -13.6% 29346 78142 43344 150833 55877 78702 43344 177923 

81 Hamilton -10.3% 0 (93) -100.0% 3,021 (566) -15.8% 7069 18217 3322 28608 4183 4031 3322 11536 
164 Hamilton -100.0% so (53) -51.5% 1,226 (566) -31.6% 2869 7393 480 10742 95 2242 480 2816 
165 Hamilton 0.0% 196 0 0.0% 1,901 (566) -22.9% 4448 11463 1469 17380 881 fi039 1469 1388 
166 Hamilton -6.0% 50 0 0.0% 104 (566) -84.5% 243 627 1514 2384 2236 1663 1514 5413 
167 Hamilton 0.0% 0 0 0.0% 336 (566) -62.7% 786 2026 594 3407 132 539 594 196' 
168 Hamilton 0.0% 100 (94) -48.5% 1,211 (566) -31.9% 2834 7302 963 11099 699 3382 963 SOM 
169 Hamilton 0.0% 0 0 0.0% 642 (566) -46.9% 1502 3871 655 6028 BOS 136 655 2296 
170 Hamilton -85.2% 250 (17) -6.4% 1,545 (566) -26.8% 3615 9316 1946 14878 1ro1 6950 1946 10497 
171 Hamilton 0.0% 550 0 0.0% 2,091 (566) -21.3% 4893 12(,()9 3278 20780 2419 13721 3278 19418 
172 Hamilton -29.6% 1,221 (49) -3.9% 3,102 (566) -1S.4% 7259 18705 8001 33964 7176 29385 8001 44562 
173 Hamilton 0.0% 1,893 (40) -2.1% 1,973 (566) -22.3% 4617 11897 8051 24565 5190 41274 8051 54516 
174 Hamilton -16.3% 124 (10) -1.S% 4,413 (566) -11.4% 10326 26610 4739 41675 5456 8217 4739 18412 
11S Hamilton 0.0% S23 (21) -3.9% 3,264 (566) -14.8% 7638 19682 3237 30S57 1977 14230 3237 19444 
176 Hamilton 0.0% 0 (SIO) -100.0% 2,69S (567) -17.4% 6306 16251 3829 26386 S141 3946 3829 12916 
177 Hamilton 0.0% 538 (32) -S.6% 2,09S (567) -21.3% 4902 12633 620S 23740 7231 14681 6205 28117 
178 Hamilton 0.0% 128 (26) -16.9% 1,717 (566) -24.8% 4018 103S4 4933 19305 68S1 5977 4933 1n61 
Toi.II Hamilton -19.6% 5,623 (94S) -14.4% 31,336 (9,058) -22.4% 73326 188956 53216 315498 sins 1S7lt3 53216 263108 

74 Hightstown -31.8% 0 (100) -100.0% 691 (I) --0.1% 1617 4167 2193 19n 3'292 1503 2193 6989 
75 Hightstown -72.2% 800 (100) -11.1% 1,127 0 0.0% 2637 6796 3421 12854 2104 1n11 3421 23235 

Total Hightstown -44.2% 800 (200) -20.0% 1,818 (I) --0.1% 4254 10963 5614 20831 5396 19214 5614 30224 

183 Hopewell Township 0.0% 0 (200) -100.0% 420 (70) -14.3% 983 2533 494 4009 633 573 494 1700 
184 Hopewell Township 1501.7% 500 500 0.0% 3,260 2,719 502.6% 7628 19658 13419 40705 18654 17911 13419 4998S 
186 Hopewell Tov.11Ship 0.1)% 98 0 0.0% 310 (43) -12.2% 725 1869 1230 3824 1508 26S1 1230 5389 
187 Hopewell Township 0.0% 0 0 0.0% 360 (52) -12.6% 842 2171 438 3451 561 497 438 1502 
188 Hopewell Township 0.0% 0 0 0.0% 410 (I 14) -21.8% 959 2472 393 3824 473 523 393 1388 
189 Hopewell Township -61.4% 30 0 0.0% 310 (214) -40.8% 725 1869 762 3356 1002 11S9 762 2922 
190 Hopewell Township 0.0% 0 0 0.0% 360 (38) -9.5% 842 2171 90 3103 0 356 90 446 

Source: Douglas & Douglas, Inc. 
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Scenario I Scenario I 
Growth %Chnge Scent Change %Chnge Seen! Change %Chnge 20 IO Productions 2010 Attradions 
Code from Retail from from 2,010 from from Daily Daily 

Zone Municipality Trend Employme Trend Trend DU's Trend Trend HBW HBO NHB Total HBW HBO NHB Total 

191 Hopewell Township 0.0% 0 0 0.0% 260 (489) -65.3% 608 1568 465 2641 652 420 465 1537 

192 Hfiowell Township 0.0% 0 0 0.0% 360 (l,OIS) -73.8% 842 2171 90 3103 0 356 90 446 
193 opewell Boro -18.7% 40 (26) -39.4% 803 (280) -25.9% 1879 4842 918 7640 10!9 1852 918 3789 

194 Hopewell Township 0.0% 0 0 0.0% 310 (39) -11.2% 125 1869 78 2672 0 307 78 384 
195 H~well Township 0.0% 0 0 0.0% 310 (123) -28.4% 125 1869 78 2672 0 307 78 384 
202 opewell (W/C) 0.0% 200 200 0.0% 1,600 1,600 0.0% 3744 9648 1129 14521 435 5710 1129 7274 

203 Hopewell (W/C) 0.0% 200 200 0.0% 1,600 1,600 0.0% 3744 9648 1129 14521 435 S7l0 1129 7274 
Total Hopewell Township 179.2% 1,068 674 171.1% 10,673 3,442 47.6% 24975 64358 20711 110044 25377 38333 20711 84421 

69 Lawrence -80.3% USO 0 0.0% 22 (966) -97.8% SI 133 4120 4304 2376 23716 4120 30212 
80 Lawrence -52.1% 350 (43) -10.9% 978 (204) -17.3% 2289 5897 34<,6 11652 3931 8977 34<,6 16374 

82 Lawrence -30.7% 0 0 0.0% 692 (278) -28.7% 1619 4173 3008 8800 4619 1834 3<Q 9461 
83 Lawrence 290.2% 2,561 (520) -16.9% 3,427 2,184 175.7% 8019 20665 22068 50752 24922 61041 22068 108031 
96 Lawrence -36.1% 0 0 0.0% 898 0 0.0% 2101 S41S 5102 12619 7947 2865 5102 15915 
97 Lawrence -52.2% 25 0 0.0% 2,558 (113) -4.2% 5986 15425 854 22264 255 3098 854 4207 

179 Lawrence -9.9% 2,531 0 0.0% 2,841 (442) -13.5% 6648 19651 15840 42139 14929 59378 15840 90146 
Total Lawrence 6.8% 6,617 (563) -7.8% 11,416 181 1.6% 26713 71358 54458 152530 58979 160909 54458 274346 

185 Permington -S4.S% 40 0 0.0% 872 (241) -21.7% 2040 5258 2208 9.507 3092 2436 220! 7736 

10 Princeton Township 0.0% 0 0 0.0% 203 (465) -69.6% 475 1224 135 183.5 138 235 135 509 
II Princeton Township -.58.2% 25 0 0.0% 365 (4<,6) -56.1% 854 2201 2172 5227 3296 1683 2172 71Sl 

12 Princeton Township -66.1% 650 0 0.0% 1,725 (4<,6) -21.3% 4036 10402 4114 18552 3553 15650 4114 23317 
13 Princeton Township 0.0% 0 0 0.0% 807 (4<,6) -36.6% 1888 48<,6 299 7054 159 138 299 1296 
14 Princeton Township/ 0.0% 100 0 0.0% 1,073 (255) -19.2% 2511 10036 12971 25517 20042 10892 12971 43905 
IS Princeton Doro -6.2% 772 (190) -19.8% 2,132 (254) -10.6% 4989 13402 IIS37 29927 14980 21780 IIS37 48297 
16 Princeton Township 0.0% so 0 0.0% 727 (4<,6) -39.1% 170! 4384 753 6838 743 1909 753 3405 
17 Princeton Township 0.0% 0 0 0.0% 375 (4<,6) -S5.4% 878 2261 568 3707 773 563 568 1905 
18 Princeton Township 0.0% 0 0 0.0% 449 (4<,6) -S0.9% 1051 2707 344 4102 378 539 344 1261 
19 Princeton Doro 0.0% 25 0 0.0% 576 (255) -30.7% 1348 4242 820 6409 947 1919 820 3686 
20 Princeton Township -93.2% 25 0 0.0% 372 (4<,6) -SS.6% 870 2403 457 3730 486 1118 4S7 2062 

Total Princeton -27.1% 1,647 (190) -10.3% 8,804 (4,491) -33.8% 20601 58128 34169 112899 45495 57127 34169 136792 

180 Trenton 24.1% 6,352 2,096 49.2% 53,359 13,740 34.7% 1248(-() 321755 129881 576495 165974 221711 129881 517566 

152 Washington 0.0% 15 0 0.0% <,6 0 0.0% 154 398 335 887 236 1631 335 2202 
153 Washington 0.0% 0 0 0.0% 53 0 0.0% 124 320 71 SIS 9.5 76 71 242 
154 Washington 0.0% 0 0 0.0% 51 0 0.0% 133 344 72 549 95 80 72 247 
ISS Washington 0.0% 0 0 0.0% 10 0 0.0% 23 60 3 86 0 10 3 12 
156 Washington 0.0% so 0 0.0% 66 0 0.0% 1.54 398 248 800 189 1117 248 1554 
157 Washington 60.0% 2.50 200 400.0% 1,724 1,478 600.8% 4034 10396 1391 15821 624 6884 1391 8899 
158 Washington 0.0% 25 0 0.0% 351 0 0.0% 821 2117 233 3170 142 885 233 1259 
159 Washington 0.0% 25 0 0.0% 554 (203) -26.8% 1296 3341 BOS 5442 992 1297 BOS 3095 
160 Washington 491.7% soo soo 0.0% 2,825 2,800 11200.0% <,611 17035 12881 36527 1795.5 17307 12881 48143 
161 Washington 0.0% 25 0 0.0% 6S (181) -73.6% 152 392 364 908 473 684 364 1521 
162 Washington -9.3% 100 0 0.0% 202 0 0.0% 473 1218 804 2494 8.51 2420 804 4074 

Source: Douglas & Douglas, Inc. 
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Scenario I Scenario I 
Growth %Onge Scent Oange %Onge· Scent Change %Chnge 2010 Productions 2010 Attractions 
Code from Retail from from 2,010 from from Daily Daily 

Zone Municipality Trend Employme Trend Trend DU's Trend Trend HBW HBO NIIB Total HBW HBO NHB Total 

163 Washington -44.9% 150 (100) -40.0% 677 (1,403) -67.5% 1584 4082 951 6617 709 3860 951 5519 
Total Washington 218.3% 1,200 600 100.0% 6,650 2,491 59.9% 15561 40100 18157 73818 22359 36252 18157 76768 

29 West Windsor 0.0% 40 0 0.0% 250 0 0.0% 585 1508 1941 4034 2911 1775 1941 6621 
30 West Windsor -28.2% 0 0 0.0% 20 0 0.0% 47 121 1106 1273 1794 466 1106 3365 
31 West Windsor 0.0% 0 0 0.0% 8 (1,767) -99.S'I 19 48 2 69 0 8 2 10 
32 West Windsor 533.3% 1,275 1,100 628.6% 6,600 6,000 1000.0% 15444 39798 21354 76596 27305 38939 21354 87597 
47 West Windsor 0.0% 0 (700) -100.0% 466 (399) -46.11' 1090 2810 703 4604 956 699 703 2359 
48 West Windsor 0.0% 0 0 0.0% 781 (346) -30.7% 1828 4709 408 6945 346 159 408 1613 
49 West Windsor 0.0% 0 0 0.0% 484 (695) -58.9% 1133 2919 452 4503 539 613 452 1603 
so West Windsor 0.0% 0 0 0.0% 80 (457) -85.1% 187 482 692 i36I 1004 351 692 2137 
51 West Windsor 0.0% 0 0 0.0% 392 (467) -54.4% 917 2364 137 3418 64 404 137 (i06 

54 West Windsor 0.0% 0 0 0.0% 420 (441) -51.2% 983 2533 235 3750 212 461 235 915 
84 West Windsor -98.5% 0 0 0.0% s 0 0.0% 12 30 66 108 106 31 (i6 203 
85 West Windsor 0.0% 800 (378) -32.11' 790 (319) -28.81' 1849 4764 3897 105()1} 3016 17604 3897 24518 
86 West Windsor -60.091, 25 0 0.0% 130 0 0.0% 304 784 5850 6938 9384 2965 5850 18198 
87 West Windsor 0.0% 10 0 0.0% 10 0 0.0% 23 60 37 121 19 216 37 272 

Total West Windsor -1.291, 2,150 22 1.0% 10,436 1,109 11.9% 24420 62929 36879 124229 47745 65398 36879 150023 

Mercer County 8,291, 29,953 1,756 6.2% 162,571 6,305 4.0% 380416 990383 431818 1802618 523827 900)84 431818 1856629 

1 Franklin 0.0% 0 0 0.0% 223 (593) -72.7% 522 1345 71 1937 25 277 71 322 
2 Franklin 0.0% 0 0 0.0% 138 (593) -81.1% 323 832 35 1190 0 137 35 171 

21 Franklin 0.0% 40 0 0.0% 28 (593) -95.5% 66 169 472 706 (IJ1 982 472 2061 
22 Franklin 0.0% 160 0 0.0% 145 (593) -80.4% 339 874 653 1867 403 3458 653 4514 
88 Franklin 0.0% 62 (284) -82.1% 627 (1,482) -70.3% 1467 3781 540 5788 391 1964 540 2895 
89 Franklin 0.0% so 0 0.0% 455 (593) -56.6% 1065 2744 372 4180 232 1513 372 2117 

108 Franklin -2.5% 414 0 0.0% 613 (593) -49.2% 1434 3696 12997 18128 19369 13741 12997 46107 
109 franklin -18.0% 213 0 0.0% 342 (593) -63.4% 800 2062 3655 6518 5014 5865 3655 14534 
110 Franklin 185.691, 662 482 267.8% 3,110 2,206 244.0% 7277 18753 16331 42362 22850 22061 16331 61242 
ti I Franklin 0.0% 89 0 0.0% 601 (594) -49.7% 1406 3624 1169 6199 1325 2712 1169 5206 
112 Franklin 0.0% 171 0 0.0% 2,038 (594) -22.6% 4769 12289 2890 19948 3236 6258 2890 12384 
113 Franklin 0.0% 92 0 0.0% 1,957 (594) -23.3% 4579 11801 1387 17767 1117 4063 1387 6568 
114 Franklin 0.0% 372 0 0.0% 2,373 (594) -20.0% 5553 14309 2696 22558 2026 10327 2696 15049 
115 Franklin 0.0'11, 143 0 0.0% 2,309 (594) -20.5% 5403 13923 2979 22306 3376 5998 2979 12353 
116 Franklin 0.0'11, 119 0 0.0% 1,343 (594) -30.7% 3143 8008 2597 13837 3236 4525 2597 10357 
201 Franklin (W/C) 0.0'11, 200 200 0.0% 1,600 1,600 0.0% 3744 9648 1129 14521 435 mo 1129 7274 
Total Franklin 27.5% 2,787 398 16.7% 17,902 (5,391) -23.1% 41891 107949 49973 199813 63640 89540 49973 203153 

98 Hillsborough 0.0'11, 100 (108) -51.9% 1,062 (637) -37.5% 2485 6404 1109 9998 998 3309 1109 5415 
99 Hillsborough 915.391, 688 460 201.8% 5,454 1,569 40.4% 12762 32888 14633 60283 19030 23954 14633 57617 

100 Hillsborough -76.5% 62 0 0.0% 1,167 (1,031) -46.9% 2731 7037 1423 11191 1610 2801 1423 5835 
IOI Hillsborough -78.6% 155 (40) -20.5% 1,526 (638) -29.5% 3571 9202 1229 14002 798 4823 1229 6850 
102 Hillsborough -56.3% 425 (40) -8.6% 1,017 (638) -38.5% 2380 6133 2273 10785 1690 9965 2273 13928 
103 Hillsborough -57.2% 141 (40) -22.1% 1,739 (909) -34.3% 4069 10486 2054 16609 2107 5078 2054 9240 

Source: Douglas & Douglas, Inc. 
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Scenario I Scenario I 
Growth %Chnge Scent Change 'l,Chnge Scent Change % Chnge 2010 Productions 2010 Annic:1ions 
Code from Retail from from 2,010 from from Daily Daily 

Zone Municipality Trend Employme Trend Trend DU's Trend Trend IIBW HBO NIIB Tout HBW HBO NHB Tout 

Total Hillsborough 32.2% 1,571 232 17.3% 11,965 {2,284) -16.0% 27998 72149 22721 122868 26233 49930 22721 98885 

l05 Manville .(,().191, 209 0 0.0% 1,679 (89) -5.0% 3929 10124 1747 15800 1376 6203 1747 9326 
106 Manville -80.3% 33 0 0.0% 1,055 (88) -7.7'1, 2469 6362 601 9431 425 1813 601 2839 
l07 Manville -73.3% 41 0 0.0% 1.134 (88) -7.2'1, 2654 6838 756 10248 616 2100 756 3472 
Total Manville -70.2% 283 0 0.0% 3,868 (265) -6.4% 9051 23324 3104 35480 2417 l0116 3104 15638 

104 Millstone -81.7% 19 0 0.0% 180 (7) -3.7'1, 421 1085 152 1658 102 585 152 839 

3 M~omery/Rocky -31.6% 550 (127) -18.8% 653 (47) -6.7'1, 1528 3938 4326 9791 4712 12868 4326 21905 
4 ontgomery 0.0% s 0 0.0% 795 {1,100) -58.0% 1860 4794 569 7223 584 1033 569 2185 
s Montgomery -75.8'1, 30 (127) -80.9% 195 (223) -53.3'1, 456 1176 385 2017 435 904 385 1723 
6 Montgomery -7.6'1, 0 (173) -100.0'l, 958 (222) -18.B'li 2242 5n7 5627 13645 8TI7 3131 5627 17535 
7 Montgomery 0.0% 0 0 0.0% 185 (222) -54.5% 433 1116 97 1646 83 204 97 384 
8 Montgomery -69.6% 210 73 53.3% 1,721 1,378 401.7% 4027 10378 1484 15889 926 6153 1484 8563 
9 Montgomery 0.0% 0 0 0.0% 383 • (222) -36.7% 896 2309 96 3301 0 379 96 475 

200 Montgomery(W JC) 0.0% 200 200 0.0% 1,600 1,600 0.0% 3744 9648 1129 14521 435 mo 1129 7274 
Total Montgomery -25.3% 995 (154) -13.4% 6,490 942 17.0% 15187 39135 13711 68033 15952 3CI381 13711 60044 

196 South Bound Brook -57.9% 69 0 0.0% 1,502 (167) -10.0% 3515 9057 1109 13681 936 3106 11(}1} 5150 

Somerset C01D1ty {Part) 8.4% 5,724 476 9.1% 41,907 (7,172) -14.6% 98062 252699 90770 441532 109280 183658 90770 383709 

55 Cnnbury 0.0% 0 0 0.0% 6 (139) -95.9'1, 14 36 2 52 0 6 2 7 
56 Cninbury 0.0% 0 0 0.0% 273 (139) -33.7'1, 639 1646 240 2525 280 340 240 859 
57 Cnnbury 0.0% 0 0 0.0% 14 (139) -90.8% 33 84 4 121 0 14 4 17 
58 Cninbury 0.0% 25 0 0.0% 358 (139) -28.0'l, 838 2159 176 3173 47 868 176 1()1)2 
59 Cnnbury 0.0% 0 0 0.0% 96 (139) -59.l'li 225 579 24 828 0 95 24 119 
63 Cninbury -47.4% 0 0 0.0% 34 (139) -80.3% 80 205 917 1201 1480 402 917 2798 
64 Cnnbury 1.0% 225 (66) -22.7% 1,702 1,461 606.2'1, 3983 10263 4838 19084 6343 7783 4838 18964 
66 Cnnbury 0.0% 0 0 0.0% 15 (139) -90.J'l, 35 90 3044 3170 4954 1247 3044 9245 
67 Cnnbury 0.0% 0 0 0.0% IS (140) -90.3% 35 90 4 129 0 IS 4 19 

Total Cnnbury -9.2% 250 (66) -20.9% 2,513 348 16.1% 5880 15153 9248 30282 13103 10769 9248 33120 

129 East Brunswick -16.3% 1,815 (771) -29.8% 2,672 (702) -20.8% 6252 16112 12547 34911 12523 42223 12547 67293 
133 East Brunswick -20.6% 1,097 (768) -41.2% 838 0 0.0% 1961 5053 10439 17453 12538 25986 10439 48964 
135 East Brunswick 0.0% 44 0 0.0% 853 (702) -45.l'li 1996 5144 466 7605 246 1790 4(i6 2.501 
136 East Brunswick -29.2% 488 (844) -63.4% 3,057 (702) -18.7% 7153 18434 4579 30166 4379 13919 4579 22878 
137 East Bruns111,ick 0.0% 206 0 0.0% · 1.627 (702) -30.J'l, 3807 9811 1921 15539 1692 6170 1921 9782 
138 East Brunswick -10.6% 313 0 0.0% 1,722 (702) -29.0% 4029 10384 2558 16971 2289 8562 2558 13409 
139 East Brunswick -3.0% 3,149 (164) -5.0% 1,166 (703) -37.6% 2728 7031 13571 23330 9785 66851 nm 90206 
140 East Brunswick -52.7% 892 0 0.0% 1,620 0 0.0% 3791 9769 5167 18727 4402 20619 5167 30188 
Total East Brunswick -22.0% 8,004 (2,547) -24.1% 13,555 (4,213) -23.7% 31719 81737 51248 164703 47853 186120 51248 285221 

143 llelrnetta -28.0% II 0 0.0% 439 (547) -SS.5% 1027 2647 327 4001 312 733 327 1372 

Source: Douglas & Douglas, Inc. 
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Scenario I Scenario I 
Growth %Clmge Scent Cltange % Cltnge Seen I Cliange %Cltnge 2010 Productions 2010 Attradions 
Code from Retail from from 2,010 from from Daily Daily 

Zone Municipality Trend Employme Trend Trend DU's Trend Trend HBW 1180 NHB Total HBW HBO NHB Total 

145 Jamesburg -27.4% 433 0 0.0% 1,688 (527) -23.8% 39.50 10179 3837 17966 3935 11349 3837 19121 

134 Milltown -7.6% 242 0 0.0% 2,412 (588) -19.6% 5644 14544 4244 24433 5022 8498 4244 ITI64 

144 Monroe -100.0% 0 (775) -100.0% 4,252 (796) -15.8% 9950 25640 1063 36652 0 4209 1063 5272 
146 Monroe -48.7% 0 (840) -100.0% 3,553 (796) -18.3% 8314 21425 '11,71 32416 2914 4242 26TI 9834 
147 Monroe 0.0% 0 0 0.0% 52 (796) -93.9% 122 314 13 448 0 SI 13 64 
148 Monroe -100.0% 0 (776) -100.0% 262 (796) -75.2% 613 1580 66 2258 0 259 66 325 
149 Monroe -74.4% 0 0 0.0% 313 (797) -71.8% 732 1887 542 3162 756 498 542 1796 
ISO Monroe -100.0% 0 0 0.0% 149 (797) -84.2% 349 898 37 1284 0 148 37 185 
151 Monroe -100.0% 0 0 0.0% S9 (797) -93.1% 138 356 IS 509 0 58 IS 73 
Total Monroe -80.4% 0 (2,391) -100.0% 8,640 (5,575) -39.2% 20218 52099 4413 76730 3670 9466 4413 17S49 

117 New Bnmswick 66.5% 484 295 156.1% 3,578 1,563 11.6'JJ 8373 21.S7.S 9923 39870 12888 16471 9923 39281 
118 New Bnmswick 818.31> 357 295 475.8% 3,452 1,563 82.7% 8078 20816 0011 34904 7044 12341 roll 25396 
119 New Bnmswick 196.2% 358 295 468.3% 2,758 1,563 130.8% 6454 16631 6781 29865 8577 12056 6781 27413 
120 New Bnmswick 2780.6% 342 295 627.7% 3,306 1,563 89.7% 7736 20355 5817 33908 6811 12172 5817 24800 
121 New Bnmswick 202.4% 402 217 117.3% 3,106 1,563 101.3% 7268 19149 7569 33986 9521 13853 7569 30943 
122 New Bnmswick 45.2% 614 217 54.7% 2,378 1,563 191.8% 5565 14339 13916 33819 19393 19512 13916 52821 
123 New Bnmswick 46.7% 568 295 108.1% 2,772 1,563 129.3% 6486 16715 10319 33520 13546 17524 10319 41388 
124 New Bnmswick 134.3% 389 294 309.5% 3,968 1,563 65.0% 9285 23927 8418 41630 1063.S 14388 8418 33441 
125 New Bnmswick 29.7% 925 294 46.6% 2,955 1,562 112.1% 6915 22439 21305 50658 29667 32562 21305 83533 
126 New Bnmswick 89.9% 1,36.S 294 27.5% 3,817 1,563 69.3% 8932 24697 13826 47455 15704 36444 13826 65974 
Total New Bnmswick 83.6% 5,804 2,791 92.6% 32,090 15,629 94.9% 75091 200643 103883 379617 133786 187321 103883 424991 

90 North Brunswick -51.6% 487 (200) -29.1% 2,668 (919) -25.6% 6243 16088 4248 26579 4001 13420 4248 21669 
92 North Brunswick 24.4% 500 202 67.8% 3,929 (200) -4.8% 9194 23692 14129 47015 19539 18794 14129 52462 
93 North Brunswick -72.4% 72 (200) -73.5% 2,399 (380) -13.7% 5614 14466 1528 21608 1242 4130 1528 6900 
94 North Brunswick -60.7% 112 (200) -64.1% 1,211 0 0.0% 2834 7302 1848 11984 2096 3970 1848 7914 
95 North Brunswick -14.4% 1,498 (200) -11.8% 3,311 (194) -5.5% 7748 19965 16589 44302 20042 38357 16589 74987 

127 North Brunswick -93.3% 0 (200) -100.0% 7 0 0.0% 16 42 176 234 284 77 176 537 
128 North Brunswick -83.7% 0 (200) -100.0% s 0 0.0% 12 30 349 391 567 146 349 1062 
Total North Brunswick -26.3% 2,669 (998) -27.2% 13,530 (1,693) -It.I% 31660 81586 38867 152113 47TIO 78894 38867 165531 

28 Plainsboro -11.7% 1,185 440 59.1% 3,351 1,838 121.5% 7841 20207 IS4S9 43507 19363 31939 15459 66762 
33 Plainsboro -74.8% 0 0 0.0% 39 (962) -96.1% 91 235 1147 1473 1852 499 1147 3498 
34 Plainsboro -91.4% 0 (60) -100.0% 10 0 0.0% 23 60 872 956 1418 362 872 2652 
35 Plainsboro -36.7% 0 (60) -100.0% 6 0 0.0% 14 36 4142 4192 6745 1683 4142 12570 
36 Plainsboro 0.0% 0 0 0.0% 224 (962) -81.1% 524 1351 300 2174 397 320 300 1017 
43 Plainsboro 0.0% 0 0 0.0% 27 (962) -97.3% 63 163 7 233 0 27 1 33 
44 Plainsboro -96.4% 350 (60) -14.6% 992 (962) -49.2% 2321 5982 1556 9860 815 8216 1556 10587 
45 Plainsboro -86.5% 117 (60) -33.9% 4,897 (962) -16.4% 11459 29529 1801 42789 499 7323 1801 9622 
46 Plainsboro 0.0% 0 0 0.0% 87 (961) -91.7% 204 525 80 808 95 110 80 284 

Total Plainsboro -53.7% 1,652 200 13.8% 9,633 (3,933) -29.0% 22541 58087 25363 105991 31183 50480 25363 107026 

Source: Douglas & Douglas, Inc. 
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Scenario I S=iario I 
Growth %Chngc Seen! Change %Chngc Scenl Change % (,lmge 2010 Productions 20! 0 Attrattiont 
Code from Retail from from 2,010 from from Daily Daily 

Zone Municipality Trend Employmc Trend Trend DU's Trend Trend HBW HBO NHB Total HBW HBO NHB Total 

23 South Brunswick -50.5% 205 (89) -30,3% 1,288 (904) -41.2% 3014 1161 1207 11988 671 5560 1207 7439 
24 South Brunswick 0.0% 125 (13) -9.4% 2,r/)7 (316) -13.1% 4907 12645 1002 18554 308 4664 1002 .5974 
2.5 South Brunswick 0.0% 130 (556) -81.0% 42.5 (1,074) -71.6% 994 2563 .5.57 4115 246 Jr/)4 .557 3897 
26 South Brunswick -56.1% 0 0 0.0% 158 (111) -41.3% 370 9.53 303 1625 429 263 303 995 
27 South Brunswick 0.0% 30 0 0.0% 423 (1,196) -73.9% 990 2551 245 3785 113 1050 245 1408 
37 South Brunswick -60.2% 0 0 0.0% 42 (112) -72.7% 98 253 3033 338.5 4925 1266 3033 9225 
38 South Brunswick 0.0% 184 0 0.0% 707 (148) -17.3% 1654 4263 81.5 6733 348 4483 81.5 5646 
39 South Brunswick 0.0% 0 0 0.0% 82 (1,049) -92.7% 192 494 21 101 0 81 21 102 
40 South Brunswick 40.6% 1,122 156 206.6% 6,611 5,592 548.8% 1.5470 39864 20198 75.532 25993 3.5.550 20198 81741 
41 South Brunswick -11.7% 84 0 0.0% 1,669 (800) -32.4% 3905 10064 2907 16876 3740 4270 2907 lr/)17 
42 South Brunswick -22.0% 0 (19) -100.0% 178 (281) -61.2% 417 1073 384.5 .5335 6192 1716 3845 117.52 
60 South Brunswick 0.0% 200 200 0.0% 1,647 1,488 935.8% 3854 9931 1141 14926 43.5 57.57 1141 7332 
61 South Brunswick -75.8% 0 0 0.0% 288 (569) -66.4% 674 1737 919 3390 1478 653 919 3110 
62 South Brunswick -26.9% 500 500 0.0% 2,937 2,688 1079.5% 6873 17710 15270 39853 21801 18374 15270 55445 
91 South Brunswick -79.8% 0 0 0.0% 189 (112) -37.2% 442 1140 321 1903 446 298 321 106.5 

Total South Brunswick -22.1% 2,580 779 43.3% 18,741 3,096 19.8% 43854 113008 .51844 208706 67125 87078 .51844 206047 

130 South River -23.2% 217 0 0.0% 1,516 (227) -13.0% I 3547 9141 2434 1.5122 2531 6490 2434 11454 
131 South River -.54.0% 119 0 0.0% 1,174 (227) -16.2% n 2747 1019 1041 10867 769 3744 1041 .5.5.54 
132 South River -4.5.6% 87 0 0.0% 2,133 (227) -9.6% n 4991 12862 1304 19157 928 4090 1304 6322 

Total South River -3.5.9% 423 0 0.0% 4,823 (681) -12.4% I 11286 29083 4778 4.5146 4228 14324 4TI8 23330 

141 Spotswood -33.4% 183 0 0.0% 1,8.59 (22.5) -10.8% I 43.50 11210 2009 17.569 1828 .5971 2009 9808 
142 Spotswood -29.6% 271 0 0.0% 1,045 (225) -17.7% I 2445 6301 2287 11034 2281 7046 2287 1161.5 
Total Spotswood -31.4% 4.54 0 0.0% 2,904 (450) -13.4% I 6195 17.511 4297 28603 4109 13018 4297 21423 

• Middlesex Co. (part) -11.9% 22,522 (2,232) -9.0'li 110,968 866 0.8%1 259665 6762TI 302348 1238291 362097 6.580.51 302348 1322496 

MSM Region Total 0.0% 58,199 0 0.0'li 315,446 (I) -0.0'I, • 738144 19193.59 824937 3482440 99.5203 1742693 824937 3562833 

Source: Douglas & Douglas, Inc. 
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Const Oiange 2010 
Growth Scenario I Daily Code Daily Tri& Ends - Scenario I in Total Percent Oiange in Daily Trip Ends 
Code Trips/Sq. Mi. Scent Reduced y Construct Impact Daily Scenario I vs. Trend 

Zone Municipality HOW Total HOW UDO NHD Total Trip r:.nds HOW HBO NHD TOTAL 

52 East Windsor 3219 14455 6337 20233 1890 28460 -4831 -15.3% -14.5% -11.5% -14.5% 
53 East Windsor 4052 10286 7004 2454 8427 17955 -6703 -21.2% -59.6% -12.2% -27.2'1, 
70 East Windsor 10824 49341 7710 23265 4171 35146 -6081 -17.6% -13.3% -17.2% -14.7'1. 
71 East Windsor 16887 57561 T 10507 12526 13802 36834 24056 146.4'1. 173.8'1. 250.4% 188.3'1. 
72 East Windsor 2215 9053 2606 7299 749 10653 -16587 -42.2% -61.5'1. -80.1'1, -60.9% 
73 East Windsor 4687 28365 5143 19895 6090 31129 -849S -21.2'1, -23.2'1, -15.4% -21.4'1, 
76 East Windsor 819 2608 2184 2996 11n 6958 -16822 -73.3'1, -W.H, -77.7'1, -70.7'1. 
77 East Windsor 222 936 412 1236 88 1735 -5703 -74.5'1. -76.6'1, -83.7'1, -76.7'1, 
78 East Windsor 316 1332 765 2296 164 3224 -4822 -59.9% -59.9'1. -59.9'1, -59.9'1, 
79 East Windsor 24850 95674 T 18174 47320 15010 80504 67018 309.6'1, 834.7% 276.5'1, 496.9% 

Total East Windsor 4797 18765 60913 139519 52168 252599 21030 6.4% 7.5% 17.0-. 9.1% 

181 Ewing 5663 21918 80053 146828 82958 309838 -47845 -14.6% -12.1% -14.4'1, -13.4% 
182 Ewing 2436 8911 5171 10016 3731 18918 -2357 -9.8'1, -14.3% ~3.1'1, -II.I% 
Total Ewing 5241 20219 85223 156844 86689 328756 -50201 -14.3'1, -12.3'1, -14.0-. -13.2'1, 

81 Hamilton 2169 TI40 11252 22248 6645 40144 -9498 -15.0% -21.3% -18.6'1, -19.l'I, 
164 Hamilton 3715 16996 2963 9635 960 13558 -7326 -33.6'1, -34.5'lo -43.6'1, -35.1% 
165 Hamilton 2353 11375 5329 17502 2937 25768 -5581 -19.9% -l 8.5'lo -8.8'1, -I7.l'I, 
166 Hamilton 988 3107 2479 2291 3028 7797 -5918 -37.l'I, -63.6% -12.9% -43.1'1, 
167 Hamilton 292 969 1618 2566 1189 5372 -5S8I -4S.O'I, -ti().8'1, -19.2'1, -51.0-. 
168 Hamilton 1647 7526 3533 10684 1926 16143 -8343 -29.8'1, -35.6'1, -32.7'1, -34.J'I, 
169 Hamilton 3336 12033 2307 4707 1309 8324 -5S81 -36.5'1, -45.8'1, -17.8'1, -40.1% 
170 Hamilton 2272 ll051 5216 16266 3893 25375 -22156 -ro. ('I, -26.7'1, -68.3'1, -46.6'1. 
171 Hamilton 4327 23790 7312 26330 6556 40198 -S581 -15.3'1, -13.1% -4. I 'I, -12.2'1, 
172 Hamilton 4254 23144 14435 48091 16001 78527 -12080 -19.3'1, -10.2% -16.4'1, -13.3'1, 
173 Hamilton 5051 40728 9807 53171 16103 79081 -6756 -12.5'1. -8.3'1. -3.4'1, -7.9% 
174 Hamilton 5057 19252 15783 34827 94TI 60087 -8397 -13.0'I, -11.3% -14.5'1, -12.3'1, 
17S Hamilton 6556 34096 9615 33912 6475 50002 -6198 -12.4'1, -I 1.5% -6.2% -II ,()'I, 
176 Hamilton 2359 8101 

J 
11447 20197 7658 39302 -20580 -16.7% -41.7'1, -33.3'1, -34.4'1, 

177 Hamilton 10796 46142 12133 27314 12409 51856 -6S31 -10.3'1, -14.5'1, -3.9'1, -Jl.2'1, 
178 Hamilton 5119 17450 10875 16330 9867 37002 -6345 -11.2% -21.6% -4.5'1,. -14.6'1, 
Total Hamilton 3065 14061 126104 346070 106432 578606 -1424S1 -20.9% -19.8% -18.2% -19.1% 

74 Hightstown 9806 29894 4909 5670 4387 14966 -6749 -26.0'I, -30.1% -37.0-. -31.1'1. 
75 Hightstown 6229 47419 4741 24507 6842 36089 -6744 -26.7% -9.0'I,. -27.4% -15.711 

Total Hightstown 7649 40465 9650 30176 11229 51055 -13493 -26.3% -13.9% -31.5% -20.9% 

183 Hopewell Township 311 1100 1616 3106 987 5709 -6568 -2S. l % -59.7'1, -59.0'I,. -53.5% 
184 Hopewell Township 5069 17490 s 19254 31737 19055 70047 6197S 711.9% 679.3% 1070.7% 767.8'1, 
186 Hopewell Township 322 1327 2234 4520 2459 9213 -424 -4.3% -6.3% -0.9% -4.4% 
187 Hopewell Township ISi 530 1409 2668 876 4954 -513 -7.9% -12.0'I,. -2.9% -9.4'1, 
188 Hopewell Township 161 587 1432 2996 785 5213 -1124 -1S.7'1. -21.1% -6.8'1, -17.7'1, 
189 Hopewell Township 410 1491 zw 1727 3028 1523 6278 -5840 -53.7% -38.3% -56.2'1, -48.2% 
190 Hopewell Township 265 1116 842 2527 180 3550 -375 -9.5% -9.5% -9.5% -9.5% 

Source: Douglas & Douglas, Inc. 
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Consi Oiange 2010 
Growth Scenario I Daily Code Daily Trt Ends - Scenario I in Total Percent Oiange in Daily Trip Ends 
Code Trips/Sq. Mi. Seen 1 Reduced y Construct Impact Daily Scenario I vs. Trend 

Zone Municipality HBW Tot.al HBW HBO NHD Total Trip Ends HBW HBO NHD TOTAL 

191 Hopewell Towmhip 493 1636 1260 1987 930 4178 -4822 -47.61, -63.31, -20.8% -53.61, 
192 HAowell Township 162 681 842 2527 180 3550 -I0008 -73.8'1, -73.8'1, -73.8'1, -73.8'1, 
193 opewell Doro 4237 16712 2898 6694 1837 11429 -4063 -24.1% -27.61, -24.2'1, -26.2'1, 
194 Hopewell Township 240 l012 zw 125 2176 155 3057 -385 -11.2'1, -11.2% -I 1.2% -11.2% 
195 Hlbwell Township 204 861 725 2176 155 3057 -1213 -28.4'1, -28.4% -28.4'1, -28.4'1, 
202 l opewell (W /C) 8357 43589 w 3274 13208 1716 18198 18198 NIA NIA NIA NIA 
203 Hopewell (W/C) 8357 43589' w 3274 13208 1716 18!98 18198 NIA NIA NIA NIA 
Tot.al Hopewell Township 854 3299 41514 92559 32555 166628 63037 59.5% 51.9'1, 95.9'1, 60.9'1, 

69 Lawrence 4588 65249 D 1986 179IO 6263 26159 -19927 -64.0'I, -41.9'1, -35.7'1, -43.2% 
80 Lawrence 2403 10830 D 4894 12218 5268 22380 -17739 -52.7'1, -32.4% -55.0'I, -44.2'1, 
82 Lawrence 1912 5598 D 4970 5256 4572 14798 -11268 -44.4'1, -37.9'1, -47.2'1, -43.2'1, 
83 Lawrence 19186 92480 s 24224 69243 31337 124805 9254 74.6% -5.6% 10.6'1, 8 O'I, 
96 Lawrence 2950 8376 10049 8280 10205 28534 -111 IO -30.9% -11.9% -35.l 'I, -28.M> 
91 Lawrence 1089 4617 6241 18523 1708 26471 -1676 -7.3'1, -4.4'1, -16.4'1, -6.Mi 

179 Lawrence 6889 42235 21577 79029 31680 132285 -(,656 -8.3'1, -4.0% -4. l 'I, -4.8'1, 
Total Lawrence 4207 20958 73940 210459 91032 375431 -59122 -11.4'1, -13.0% -16.7'1, -13.6'1, 

185 Permington 5339 17935 5133 7694 4416 17243 -11334 -44.9'1, -25.2% -50.8'1, -39.7'1, 

IO Princeton Township 450 1719 613 1459 271 2343 -4585 -64.0'I, ~-" -46.2'1, -66.2'1, 
II Princeton Township 2940 8768 4150 3884 4344 12379 -15808 -57.5'1, .53.11, -57.1'1, -56.l 'I, 

12 Princeton Township 4977 27454 7590 26052 8227 41868 -15808 -42.5% -14.4'1, -41.3'1, -27.4'1, 
13 Princeton Township 2496 10182 2047 5705 598 8350 -4595 -34.81, -36.4'1, -28.0'I, -35.51> 
14 Princeton Township/ 19270 59315 22553 20928 25941 69422 -2514 -2.6'1, -7.9% -0.S'I, -3.5'1, 
IS Princeton Doro 30545 119653 19969 35182 23073 78224 -10246 -8.4'1, -14.4'1, -9.8'1, -11.6'1, 
16 Princeton Township 808 3386 2444 6293 1506 10243 -4595 -30.9'1, -34.2% -13.4'1, -31.0% 
17 Princeton Township 559 1902 1651 2825 1136 5612 -4595 -39U, -53.71> -17.0% -45M> 
18 Princeton Township 616 2537 1429 3246 689 5363 -4595 -43.3'1, -50.2'1, -25.3'1, -46.1% 
19 Princeton Doro 3499 15395 2295 6161 1639 10095 -2514 -20.6% -22.51, -7.2'1, -19.91, 
20 Princeton Township 603 2572 1357 3521 914 5792 -15803 -80.5'1, -55.5% -86.4'1, -73.2'1, 

Tot.al Princeton 3684 13917 66097 115255 68339 249691 -85658 -27.7'1, -25.3% -23.8'1, -25.5% 

180 Trenton 36629 13n91 290834 543466 259761 1094061 271120 29.44' 37.1'1, 28.8'1, 32.9% 

152 Washington 260 2056 391 2029 670 3089 -0 0.M> 0.0% 0.O'I, -0.0'I, 
153 Washington 119 410 219 396 143 151 0 -0.0'I, 0.0% 0.O'I, 0.0% 
154 Washington 94 330 228 424 145 796 -0 0.0% 0.M> 0.K -0.0'I, 
155 Washington 19 80 23 70 5 99 -0 0.K 0.K 0.K -0.0'I, 
156 Washington 416 2855 343 ISl5 496 2354 -0 00% 0.0% 0.K -0.0'I, 
157 Washington 2241 11892 w 3668 14861 2115 20643 16514 379.7% 434.9'1, 260.9% 400.0% 
158 Washington 494 2271 963 3002 465 4430 0 0.0% 0.0% 0.K 0.M> 
159 Washington 1308 4878 2289 4638 1611 8537 -2002 -17.21, .23.51, -5.9'1, -19.0'I, 
160 Washington 9314 32101 s 18027 29020 18291 65339 57974 514.6'1, 3159.31, 416.5'1, 787.21, 
161 Washington 394 1533 625 l076 728 2429 -1785 -40.4'1, -54.l'I, -I I.I 'I, -42.4'1, 
162 Washington 5095 25294 1323 3639 1607 6569 -168 -4.9'1, -0.5% -4.9'1, -2.S1> 

Source: Douglas & Douglas, Inc. 
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Const Oiange 2010 
Growth Scenario I Daily Code Daily Trit Ends - Scenario I in Tola! Percent Oiange in Daily Trip Ends 
Code Trips/Sq. Mi. Seen I Reduced y Construa Impact Daily Scenario I vs. Trend 

Zone Municipality HBW Total HBW 1180 NIIB Total Trip Ends HBW HBO NHB TOTAL 

163 Washington 9SS soss 2293 7942 1902 12137 -17629 -62.5 .. -60.2 .. -48.9 .. -59.2 .. 
Total Washington 1852 73S4 30391 68610 28176 127177 S2904 76.9 .. S9.2._, 101.4 .. 71.2 .. 

29 West Windsor Sl5S 15722 B 2814 2733 2951 8498 -2163 -19.5'1, -16.7 .. -24.K -20.3 .. 
30 West Windsor 1278 3222 1840 586 2212 4639 -1746 -27.7'1, -23.K -28.1 .. -27.3 .. 
31 West Windsor 19 81 B 14 SI 3 68 -17434 • 99_7 .. -99.6 .. -99.1 .. -99.6 .. 
32 West Windsor 31968 122785 T 28498 64954 28614 122066 101272 403.K 639.2'1, 3Sl.3._, 487.K 
47 West Windsor S91 2012 2047 3509 1407 6963 -24507 -S2.4t. -83.K -78.2 .. -TI.9 .. 
48 West Windsor 1113 4381 2173 SS69 BIS 8S57 -3412 -27.1 .. -30.4 .. -17.5 .. -28.5 .. 
49 West Windsor 559 2043 1671 3S32 903 6106 -6853 -49.3 .. -58.K -27.1 .. -52.9 .. 
so West Windsor 448 1223 1282 834 1383 3499 -4506 -45.5'1, -79.4'1, -14.2 .. -S6.3 .. 
51 West Windsor 234 960 982 2768 275 4024 -4605 -52.7 .. -54.21, -45.9 .. -53.4 .. 
54 West Windsor 463 1808 1194 3001 470 4ti65 -4348 -46.31, -50.81> -3 I .91> -48.2 .. 
84 West Windsor 310 820 118 61 132 311 -16801 -98.31, -96.5% -98.4'1, -98.21' 
BS West Windsor 4292 30900 B 3823 17633 5923 27380 -21902 -39.61, -45.5'1, -44.K -44.41, 
86 West Windsor 6720 17436 B 7917 2952 8891 19761 -40049 -66.61> -59.21, -69.2'1, -67.K 
87 West Windsor 69 636 42 276 74 393 0 0.01, 0.K 0.K -0.K 

Total West Windsor 2772 10533 54415 108459 54054 216928 -47053 -22.31, -9.81, -26.7 .. -17.8% 

Mercer County 3983 16120 844215 1819111 794850 3458176 -1220 -0.81, 0.91, -1.3 .. -0.K 

I Franklin 191 788 546 1572 142 2260 -5847 -71.71, -72.6 .. -67.7'1, -72.11, 
2 Franklin 116 490 323 969 ff) 1361 -5847 -81.11> -81.11, -Bl.I._, -81.1 .. 

21 Franklin 1193 4909 672 1151 944 2767 -5847 -67.41, -78.3 .. -23.9 .. -67.91' 
22 Franklin 254 2188 742 4332 1306 6380 -5847 -65.2'1, -49.K -18.5 .. -47.8 .. 
88 Franklin 266 1242 zw IBS8 5744 1080 8683 -229S9 -68.31, -73.91, -71.5 .. -72.6 .. 
89 Franklin 516 2504 1297 4256 744 6297 -5847 -5(.71, -49.4 .. -28.5'1, -48.1 .. 

108 Franklin 2806 8665 B 16929 13743 191S6 S0428 -20851 -25.31, -36.71, -26.51, -29.31' 
109 Franklin 715 2590 5814 7927 7310 21051 -8360 -29.2 .. -35.8 .. -17.4 .. -28.4 .. 
110 Franklin 10714 36844 s 22IS9 34504 23190 79854 46925 121.2 .. 189.3 .. Ill.I .. 142.51> 
111 Franklin 1703 7111 2731 6337 2338 11406 -5857 -33.71, -39.7 .. -11.3 .. -33.91, 
112 Franklin 2M4 10881 8005 18547 5781 32332 -5857 -14.81, -18.41, -4.91, -15.31, 
113 Franklin 3172 13549 5ff)6 15864 2775 24335 -5857 -19.61, -20.8 .. .9_7,. -19.41, 
114 Franklin 11089 55025 7579 24636 5392 37(1J7 -5857 -15.5 .. -14.51, -5.2 .. -13.5 .. 
115 Franklin 7189 28383 8779 19921 5959 34659 -5857 -13.71, -17.31, -4.71, -14.51, 
116 Franklin 6762 25651 6378 12623 5193 24195 -5857 -17.91, -24.81, -5.4'1, -19.5% 
201 Franklin (W/C) 8357 43589 w 3274 13208 1716 18198 18198 N/A N/A N/A N/A 
Total Franklin 2260 8629 92784 185335 83693 361812 -51424 -I 1.51' -17.3 .. -0.91, -12.4 .. 

98 Hillsborough 171 755 3483 9712 2218 15413 -9455 -32.71, -40.8% -32.5 .. -38.K 
99 Hillsborough 10006 37105 s 23079 47986 20779 91844 42512 104.81, 48.11> 2ti6.6 .. 86.21, 

100 Hillsborough 401 IS71 4341 9838 2847 17026 -22198 -62.61, -46.2 .. -69.5 .. -S6.6 .. 
IOI Hillsborough 1094 5222 4368 14025 2458 20851 -12057 -43.~ -29.1 .. -53.91, -36.6 .. 
102 Hillsborough 625 3798 4069 16098 4546 24713 -10293 -40.K -25.81> -30.5._, -29.4'1, 
103 Hillsborough 632 2646 6177 15565 4108 25849 -16236 -43.0.. -33.41, -47.8 .. -38.61, 

Source: Douglas & Douglas, Inc. 
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Const Change 2010 
Growth Scenario 1 Daily Code Daily Trit Ends - Scenario l in Total Pera:nt Change in Daily Trip Ends 
Code Trips/Sq. Mi. Seen I Redua:d y Construct Impact Daily Scenario I vs. Trend 

Zone Municipality IIBW Total IIBW HBO NIIB Toul Trip Ends HBW HBO NHB TOTAL 

Total Hillsborough 992 4055 45517 113224 36955 195697 -27727 -14.9% -14.2% -2.8% -12.4% 

105 Manville 4573 21661 5305 16328 3494 25126 -4542 -24.1% -5.7% -34.8'1, -15.3,_, 
106 Manville 8736 37044 2894 8175 1202 12271 -4537 -36.8% -10.8% -«1.8'1, -27.0'I, 
107 Manville 3311 13893 3270 8938 1513 13720 -4537 -34.0% -9.9% -55.2% -24.8'1, 
Total Manville 4627 20622 11468 33440 6209 51117 -13616 -30.6" -8.1% -47.4% -21.0% 

104 Millstone 699 3334 523 1671 303 2497 -799 -37.3'1, -U'I. -54.71, -24.2'1, 

3 Mon~omery/Rocky 4320 21946 6240 16805 8651 31696 -8399 -24.7% -16.7% -25.7% -20.9% 
4 ontgomery 335 1291 zw 2444 5827 1137 9408 -10846 -51.3,_, -57 .O'I, -32.6'1, -53.S'I, 
5 Montgomery 344 1444 891 2080 770 3740 -8861 -68.6'1, -68.3% -76.11, -70.3% 
6 Montgomery 783 2214 11019 8908 11253 31180 -9061 -ll5% -37.3'1, -16.3'1, -22.5% 
1 Montgomery 110 434 516 1319 195 2030 -2189 -50.2" -54.2% -36.3% -51.9" 
8 Montgomery 2443 12059 w 3934 14216 2255 20406 8692 40.5% 151.3" -30.7" 74.2" 
9 Montgomery 1389 5855 896 2689 192 3776 -2189 -36. 7% -36.7'1, -36.7% -36.7" 

200 Montgomery(W IC) 8357 43589 w 3274 13208 1716 18198 18198 N/A N/A N/A N/A 
Total Montgomery 936 3852 29215 65052 26169 120435 -14655 -14.0% -3.3,., -22.7,., -10.8,., 

196 South Bound Brook S719 24200 4450 12163 2218 18831 -4384 -25.2% -10.6% -39.4% -18.9% 

Somerset Co1mty (Pan) 1495 5952 183958 410884 155547 7S0390 -112605 -14.7" -13.5% -9.8" -13.0'I, 

55 Cranbury 12 51 14 42 3 59 -95.9" -95.9" -95.9% -95.9% 
56 Cranbury S60 2063 919 1986 480 3384 -1371 -26.2% -32.9% -12.7'1, -28.8'1, 
57 Cranbury 39 166 33 98 7 138 -1371 -90.8" -90.8% -90.8% -90.8% 
58 Cranbury 935 4506 885 3027 353 4265 -1371 -26.9" -24.4" -16.5% -24.3" 
59 Cranbury 74 310 225 674 48 947 -1371 -59.1 'I, -59.1% -59.1" -S9.1._, 
63 Cranbury 1145 2938 1559 607 1834 4000 -4679 -51.6% -68.3% -48.3'1, -53.9" 
64 Cranbury 5990 22071 w 8775 15519 7354 31649 6207 25.8% 69.9% -21.21' 24.4'1, 
66 Cranbury 2826 7031 4989 1337 6088 12414 -1371 -6.11' -42.2% -I.It. -9.9% 
67 Cranbury 37 155 35 105 8 148 -1380 -90.3% -90.3% -90.31' -90.3% 

Total Cranbury 1413 4720 17433 23396 16174 57003 -8076 -10.9" -7.0'I, -20.51' -12.4" 

129 East Brunswiclc 4756 25888 18776 58335 25094 102204 -339S7 -20.6% -26.7% -23.91' -24.9% 
133 East Brunswick 9125 41800 14499 31039 20878 66417 -29283 -2l3% -34.7% -29.3% -30.6% 
135 East Brunswick 498 2243 2242 6933 931 10106 -6922 -4l31' -41.5% -27.4,., -40.6% 
136 East Brunswick 1845 8487 11533 32353 9159 53044 -35256 -28.8'1, -41.2% -46.5% -39.9% 
137 East Brunswick 3632 16724 5499 15981 3842 25321 -6922 -23.0% -23.6% -8.4'1, -21.5% 
138 East Brunswick 3255 15650 6318 18946 5117 30381 -7422 -2l6% -20.8'1, -10.5% -19.6% 
139 East Brunswick 9222 83679 12S13 73882 27142 113537 -12042 -14.2% -10. I% -5.7'1, -9.6% 
140 East Brunswick 6145 36691 8193 30387 10334 48914 -7507 -27.0% -2.4% -26.5% -13.3% 
Total East Brunswick 3546 20052 79572 267856 102496 449924 -139310 -23.1% -23.9% -23.3'1, -23.6% 

143 Helmetta 1715 6880 1339 3380 653 5373 -5674 -51.0% -53.4% -38.71, -51.4% 

Source: Douglas & Douglas, Inc. 
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Const Oiange 2010 
Growth Scenario I Daily Code Daily Trit Ends - Scenario I in Total Percent Change in Daily Trip F..nds 
Code ! Trips/Sq. Mi. Seen I Reduced y Construct Impact Daily Scenario I vs. Trend 

Zone Municipality HBW Total HBW HBO NIIB Total Trip F.nds IIBW HBO NHB TOTAL 

145 Jamesburg 8593 40416 7885 21527 1615 37087 -8103 -23.4'1, -15.6'1, -I 8.2'1, -17.9'1, 

134 Milltown 7399 29272 10666 23043 8488 42197 ~734 -14.l'I. -I 5.5'1. -8.2'1, -13.8'1, 

144 Monroe 1025 4321 99SO 29849 2126 4l92S -36565 -36.5'1, -42.6'1, -80.4'1, -46.6'1, 
146 Monroe 1818 6840 11228 25667 5354 42249 -39397 -35.7'1, -47.8'1, ~.3'1, -48.3'1, 
147 Monroe 85 359 122 365 26 513 -7849 -93.9'1, -93.9'1, -93.9'1, -93.9'1, 
148 Monroe 99 418 613 1839 131 2583 -38307 -91.3'1, -92.4'1, -98.7'1, -93.7'1, 
149 Monroe 149 495 1488 2385 108S 4958 -13301 -73.2'1, -72.0'l. -74.1'1, -n.11. 
150 Monroe 52 217 349 1046 75 1469 -13825 -92.51. -85.6'1, -97.8'1, -90.4'1, 
151 Monroe 76 321 138 414 30 582 -13301 -96.7'1, -93.7'1, -99.1 '1, -95.8'1, 
Tot.al Monroe 568 2241 23888 61566 8825 94279 -162545 -57.7'1, -59.9'1, -81.l '1. -63.3'1, 

117 New Bnmswick 14367 53487 21260 38046 19845 79152 35922 73.4'1, 92.0'l. 78.0'l, 83.l'I, 
118 New Bnmswick 57951 231091 15122 33157 12022 60301 38135 189.l'I. 125.4'1, 440.0'l, 172.()'I, 
119 New Bnmswick 65774 250651 15031 28686 13561 57278 37040 169.3'1, 177.2'1, 214.8'1, 183.0'I, 
120 New Bnmswick 73323 295909 14547 32527 11634 58708 3813S 212.4'1, 131.0'l. 532.9'1, 185.4'1, 
121 New Bnmswick 81219 314-098 16789 33002 15138 64930 35838 138.2'1, 104.3'1, 157.2'1, 123.2'1, 
122 New Bnmswick 88812 308311 24958 33851 27831 86641 35838 64.0'l. 99.0'l. 49.8'1, 70.5'1. 
123 New Bnmswick 135813 507863 20032 34239 20638 74909 33919 69.l'I. 111.2'1, 59.6'1, 12.7'1, 
124 New Bnmswick 101680 383191 19920 38315 16836 75071 38101 98.5'1, 92.7'1, 138.8'1, 103.1'1, 
125 New Bnmswick 47305 173528 36582 55000 42609 134191 38091 37.0'l. 50.4'1, 29.8'1, 39.6'1, 
126 New Bnmswick 12603 58025 24636 61140 27653 113429 38101 67.0'1, 43.l'I, 54.8'1, 50.6'1. 
Total New Bnmswick 36473 140495 208877 387964 200767 804608 369121 84.3'1, 87.0'I, 81.2'1, 14.8'1, 

90 Nonh Brunswick 3571 16819 B 7838 25027 6456 39322 -32004 -51.2'1, -38.8'1, -55. I 'I. -44.9'1, 
92 Nonh Brunswick 10946 37896 s 20998 35876 20064 76937 -9538 -16.6'1, -7.6'1, -10.7'1, -11.0'I, 
93 Nonh Brunswick 2834 11787 B 5116 16551 2323 23990 -21331 -53.6'1, -36.6'1, -71.7'1, -47.1 'I, 
94 Nonh Brunswick 3889 15697 B 3787 9769 2809 16365 -16604 -53.9'1, -39.4'1, ~7.5'1, -S0.4'1, 
95 Nonh Brunswick 9966 42779 27789 58322 33178 119289 -14984 -11.9'1, -9.6'1, -13.2'1, -11.2'1, 

127 Nonh Brunswick 1(,69 4292 300 120 352 771 -15725 -93.6'1, -97.7'1, -94.7'1, -95.3'1, 
128 Nonh Brunswick 786 1975 579 176 699 1453 -13071 -85.0'I, -96.5'1, -17.6% -90.0'I, 
Total Nonh Brunswick 6165 24654 66408 145840 65879 278127 -123257 -33.9'1, -25.8'1, -36.8'1, -30.7'1, 

28 Plainsboro 22257 90214 s 19933 44122 21952 86007 1190 -18.l'I. 43.4'1, -26.1'1, 1.4'1, 
33 Plainsboro 1517 3881 B 1585 593 1743 3921 -24121 -83.6'1, -93.3'1, -81.7'1, -86.0'l. 
34 Plainsboro 2104 5269 B 1179 328 1326 2834 -39801 -92 9'1, -93.9'1, -93.6'1, -93.4'1, 
35 Plainsboro 6782 16817 B 5541 1296 6295 13133 -15090 -48.6'1, ~7.0'I, -53.4'1, -53.5'1, 
36 Plainsboro 1244 4311 921 1671 599 3191 -9485 -71.0'I, -80.2'1, -44.5'1, -74.8'1, 
43 Plainsboro 26 108 63 190 14 266 -9485 -97.3'1, -97.3'1, -97.3'1, -97 J'I, 
44 Plainsboro 4062 26485 3136 14198 3113 20447 -21437 ~7.4'1, -38.8'1, ~S.6'1, -Sl.2'1, 
45 Plainsboro 7047 30886 11958 36852 3602 52411 -15643 -25.7'1, -18.6'1, -46.l'I, -23.0'I, 
46 Plainsboro 126 461 298 634 160 1092 -9475 -88.3'1, -91.4'1, -75.l'I, -89.7'1, 

Total Plainsboro 4392 17413 44615 99883 38800 183302 -143347 -53.1'1, -28.7'1, -57 -5'1, -43.9'1, 

Source: Douglas & Douglas, Inc. 
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II 
U Const Otange 2010 

Growth Scenario I Daily H Code Daily Tri& Hnds - Scenario I in Total Percent Change in Daily Trip Ends 
Code Trips/Sq. Mi. H Scenl Reduced y Construct Impact Daily Scenario I vs. Trend 

Zone Municipality HBW Total N HBW HBO 
ff 

NIIB Toeal Trip Ends IIBW 1180 NIIB TOTAL 

23 South Brunswick 1356 7147 3685 13327 2415 19427 -12245 -41.!% -38.2% -37.1% -38.7% 
24 South Brunswick 1769 8321 5215 17309 2004 24528 -3498 -12.8% -12.61, -11.K -12.St. 
25 South Brunswick 677 4373 1240 5656 1115 8011 -26930 -74.2% -77.K -79.81, -77.11, 
26 South Brunswick 619 2031 799 1216 606 2620 -2484 -50.11, -43.01. -SS.11. -48.71, 
27 South Brunswick W21 9540 1103 3600 489 5193 -11793 -71.7% -70.K -55.K -69.41, 
37 South Brunswick 2761 6931 5CY24 1520 6067 12610 -19558 -60.6% -63.5% -60.31, -60.81, 
38 South Brunswick 750 4634 2002 8746 1630 12379 -1459 -14.71, -10.61, -4.31, -10.St. 
39 South Brunswick 169 712 192 516 41 809 -10343 -92. 71, -92.71, -92.71, -92.71, 
40 South Brunswick 15545 58965 T 27582 62195 27065 116843 53989 37.51, 229.1% 13.31, 85.9% 
41 South Brunswick 2566 9327 7646 14334 5814 27794 -9058 -23.51, -28.61, -14.41, -24.61, 
42 South Brunswick 3046 7875 6(i()8 2789 7689 17087 -7653 -27.0% -SO.I% -23.91, -30.91, 
60 South Brunswick 2059 10088 w 3359 13492 1734 18584 17016 802.8% 1l08.7% 2080.71, l085.41, 
61 South Brunswick 482 1455 2152 2389 1958 6499 -17044 .73.41, -68.31, -75.21, -72.41, 
62 South Brunswick 3792 12604 s 21003 30494 21683 73271 180 -27.51, 244.9% -38.31, 0.2% 
91 South Brunswick 252 841 888 1438 642 2968 -5475 -69.51, -46.K -77.61, -64.11, 

Total South Brunswick 2746 ICY263 110979 200087 103687 414753 9776 -7.41, 20.0% -12.41, 2.41, 

130 South River 6537 28583 6078 15631 4867 26576 -3820 -16.11, -10.11, -15.61, -12.61, 
131 South River 8528 39825 3516 10823 2081 16421 -3820 -25.0% -13.91, -30.11. -18.91, 
132 South River 3909 16827 5919 16952 2608 25479 -3825 -16.51, -9.41, -25.71, -13.11. 
Total South River 5431 23973 15514 43407 9556 68476 -11465 

141 Spotswood 3981 17644 6178 17181 4018 27377 -4062 -17.11, -9.31> -20.31, -12.91, 
142 Spoeswood 5n1 27682 4727 13348 4575 22649 -4062 -21.21. -11.7% -18.31. -IS.2% 
Total Spotswood 4601 21110 10904 30529 8593 50026 -8125 -18.91, -10.41, -19.3'l(, -14.K 

Middlesex Co. (part) 3946 16251 598080 1308478 578596 2485155 -237738 -10.21, .5.51, -13.91Jl,. -8.7'l(, 

MSM Region Toeal 3313 13465 1626253 3538473 1528994 6693720 -351563 -6.21> -3.41, -7.31, -5.0% 

Source: Douglas & Douglas, Inc. 
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Growth Job/Housing Ratios Percenl Oiange in 
Code 2010 2010 J/H Ratios 

Zone Municipalily 1988 Trend Scenl '88-T '88-SI T-SI 

52 East Windsor 0.03 0.03 0.03 -15.61, 0.0% 18.51, 
53 East Windsor 33.42 6.70 33.42 -79.911, 0.0% 398.51, 
70 Easl Windsor 0.30 0.34 0.30 12.51, 0.0% -I 1.11' 
71 East Windsor 21.82 2.89 138.79 -86.71, 536.0% 4696.01, 
72 East Windsor 0.10 0.33 0.10 239.11' 0.0% -70.51, 
73 East Windsor 1.09 0.84 1.09 -22.61, 0.0% 29.21, 
76 Easl Windsor l.80 3.73 I.BO l07.61, 0.0% -51.81, 
11 Easl Windsor 0.00 0.05 0.00 0.01, 0.0% -100.0% 
78 Easl Windsor 0.00 0.00 0.00 0.0% 0.0% 0.0% 
19 East Windsor 5.48 2.58 1.18 -53.0% -78.4% -54.2% 

To1al East Windsor 0.98 1.00 1.47 1.9% 50.6% 47.7% 

181 Ewing 2.42 2.49 2.42 2.8% 0.0% -2.8% 
182 Ewing 1.04 0.87 1.04 -16.6% 0.0% 19.9% 

To1al Ewing 2.29 2.32 2.29 1.7% 0.0% -1.7% 

81 Hamihon 0.73 0.71 0.73 -2.6% 0.0% 2.7% 
164 llamihon 0.04 0.08 0.04 95.71, 0.0% -48.9% 
165 Hamilton 0.25 0.19 0.25 -22.91' 0.0% 29.8% 
166 ll1mi11on 11.38 1.87 11.38 -83.5% 0.0% 507.3% 
167 Hamihon 1.31 0.49 1.31 -62. 7% 00% 168.5% 
168 llamihon 0.31 0.26 0.31 -14 . .5% 0.0% 17.01, 
169 Hamilton 0.66 0.35 0.66 -46.91, 0.0% 88.2% 
170 Hami11on 0.55 2.04 0.55 271.5% 0.0% -73.11, 
171 Hamilton 0.61 0.48 0.61 -21.3% 0.0% 27.1% 
172 llamihon 1.22 l.34 1.22 9.7 ... 0.0% -8.91, 
173 Hamilton 1.39 1.10 1.39 -21.2% 0.0% 26.8% 
174 llamihon 0.65 0.69 0.65 5.5% 0.0% -5.2% 
175 Hamilton 0.32 0.28 0.32 -13.1% 0.0% 15.0% 
176 llamihon 1.01 0.99 1.01 -1.91, 0.0% 1.91, 
177 llamihon 1.83 1.45 1.83 -20.61, 0.0% 26.0% 
178 Hamihon 2.11 1.60 2.11 -24.3% 0.0% 32.0% 
Total Hamihon 0.89 0.85 0.89 -4.7% 0.0% 5.0% 

74 llightslown 2.52 3.84 252 52.1% 0.0% -34.31, 
15 llighu1own 0.99 1.80 0.99 82.0% 0.0% -45.1% 

Total Hightstown 1.57 2.57 1.57 63.8% 0.0% -39.0% 

183 Hopewell Township 0.80 1.09 0.80 36.9% 0.0% -26.91, 
184 Hopewell Township 0.80 1.08 3.03 34.41, 276.4% 180.0% 
186 Hopewell Township 257 2.26 2.57 -12.2% 0.0% 13.9% 
187 Hopewell Township 0.83 0.73 0.83 -12.6% 0.0% 14.4% 
188 Hopewell Township 0.61 0.48 0.61 -21.8% 0.0% 27.8% 
189 Hopewell Township 1.71 2.53 1.71 48.1% 0.0% -32.5% 
190 Hopewell Township 0.00 0.00 0.00 0.0% 0.0% 0.0% 

Source: Douglas & Douglas, Inc. 
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Growth Job/Housing Ratios Pera,nt Oiange in 
Code 2010 2010 J/11 Ratios 

Zone Municipality 1988 Trcnd Seen! '88-T '88-SI T-Sl 

191 Hopewell Township 1.33 0.46 1.33 -65.3% 0.0% 188.1% 
192 HAowell Township 0.00 0.00 000 0.0% 0.0% 0.0% 
193 opewell Boro 067 0.63 0.67 -6.5% 0.0% 6.9% 
194 Hopewell Township 0.00 0.00 0.00 0.0% 0.0% 0.0% 
195 H16well Tovmship 0.00 0.00 0.00 0.0% 0.0% 0.0% 
202 I opewell (W/C) 0.14 0.0% 0.0% 0.0% 
203 Hopewell (W/C) 0.14 0.0% 0.0% 0.0%11 
Total Hopewell Township 0.74 0.67 1.26 -I0.2% 69.6% 88.7% II 

II 
69 Lawrence 57.14 1.71 57.14 -97.0% 0.0% 3232.4% II 
80 Lawrence 2.13 3.39 2.13 59.4% 0.0% -37.3% II 
82 Lawrence 3.53 3.64 3.53 2.9% 0.0% -2.H,II 
83 Lawrence 6.68 4.67 3.85 -30.1% -42.4% -17.6% II 
96 Lawrence 4.68 7.33 4.68 56.5% 0.0% -36.1%11 
91 Lawrence 0.05 O.IO 0.05 80.9% 0.0% -44.7% 

179 Lawrence 2.46 2.28 2.46 -7.4% 0.0% 8.0% 
Total Lawrence 2.47 2.61 2.65 5.1% 7.4% 1.6% 

185 Pennington 1.88 3.19 1.88 70.0% 0.0% -41.2% 

10 Princeton Township 0.36 0.11 0.36 -69.6% 0.0% 229.1% 
II Princeton Township 4.78 4.98 4.78 4.3% 0.0% -4.l % 
12 Princeton Township 1.09 1.95 1.09 79.1% 0.0% -44.2% 
13 Princeton Township 0.10 007 0.10 -36.6% 0.0% 57.1% 
14 Princeton Township/ 8.69 7.02 8.69 -19.2% 0.0% 23.8% 
15 Princeton Boro 3.63 3.51 3.63 -3.1% 0.0% 3.2% 
16 Princeton Township 0.54 0.33 0.54 -39.1% 0.0% 64.1% 
17 Princeton Township 1.09 049 1.09 -55.4% 0.0% 124.3% 
18 Princeton Township 0.45 0.22 0.45 -50.9% 0.0% 103.8% 
19 Princeton Boro 0.39 0.27 0.39 -30.7% 0.0% 44.3% 
20 Princeton Township 054 3.10 0.54 476.0% 0.0% -82.6% 

Total Princeton 2.53 2.26 2.53 -10.5% 0.0% 11.7% 
II 

180 Trenton 1.62 1.76 1.65 9.2% 1.9% .(i.7% 

152 Wuhington 1.89 1.89 1.89 0.0% 0.0% 0.0% 
153 Washington 0.94 0.94 094 0.0% 0.0% 0.0% 
154 Washington 0.88 0.88 0.88 0.0% 0.0% 0.0% 
155 Washington 0.00 000 0.00 0.0% 0.0% 0.0% 
156 Washington 1.52 1.52 1.52 0.0% 0.0% 0.0%1 
157 Washington 0.81 0.41 0.19 -49.6% -76.3% -52.9%11 
158 Washington 0.21 0.21 0.21 0.0% 0.0% 0.0%11 
159 Washington 095 069 0.95 -26.8% 0.0% 36.6%11 
160 Washington 0.04 60.84 3.36 152000.0% 8307.1% -94.5% II 
161 Washington 385 102 3.85 -73.6% 0.0% 278.5% II 
162 Washington 2.23 2.41 2.23 8.0% 0.0% -7.4%11 

Source: Douglas & Douglas, Inc. 



03-Jan-91 Page 33. 

Growth Job/Housing Ratios Percent Otange in 
Code 2010 2010 J/IIRatios 

Zone Municipality 1988 Trend Scenl '88-T '88-SI T-SI 

163 Washington o.ss 0.32 O.SS -42.9% 0.0% 75.1% 
Total Washington 0.93 0.95 1.78 1.5% 90.5% 87U, 

29 West Windsor 6.16 6.16 6.16 0.0% 0.0% 0.0% 
30 West Windsor 47.45 66.10 47.45 39.3% 0.0% -28.2% II 
31 West Windsor 0.00 0.00 0.00 0.0% 0.0% 0.0% 
32 West Windsor 2.25 3.76 2.19 67.4% ·2.5% -41.8% 
47 West Windsor 1.09 1.39 1.09 28.4% 0.0% -22.1% 
48 West Windsor 0.23 0.16 0.23 -30.7% 0.0% 44.3% 
49 West Windsor 0.59 0.24 0.59 -58.9% 0.0% 143.6% 
so West Windsor 7.24 1.08 7.24 -85.1% 0.0% 571.3% 
SI West Windsor 0.09 0.04 009 .54.41, 0.0% 119.1% 
54 West Windsor 0.27 0.13 0.27 -51.2% 0.0% 1050% II 
84 West Windsor 11.20 729.20 I 1.20 6410.7'1, 0.0% -98.5% 
85 West Windsor 2.02 1.78 2.02 -11.9% 0.0% 13.5% 
86 West Windsor 38.19 95 18 38.19 149.2% 0.0% -599% 
87 West Windsor 1.00 1.00 1.00 0.0% 0.0% 0.0% 

Total West Windsor 2.74 2.74 2.42 -0.2% -11.7% -11.5% 

Mercer County 1.57 1.62 1.68 3.0% 6.9% 3.8% 

I Franklin 0.06 O.D2 0.06 -72.7% 0.0% 265.9% 
2 Franklin ow 0.00 0.00 0.0% 0.0% 0.0% 

21 Franklin 11.46 0.52 1146 -95.5% 0.0% 2117.9% 
22 Franklin 1.47 0.29 1.47 -80.4'1, 0.0% 409.0% 
88 Franklin 0.33 0.23 0.33 -29.5% 0.0% 41.8% 
89 Franklin 027 0.12 0.27 -56.6% 0.0% 130.3% 

108 Franklin 16.72 8.71 16.72 -47.9% 0.0% 91.9% 
109 Franklin 7.76 341 1.16 -56.0% 0.0% 127.4% 
110 Franklin 8.35 4.63 3.89 -44.6% -53.5% -15.9% 
Ill Franklin 1.17 0.59 1.17 -49.7% 0.0% 98.8% 
112 Franklin 0.84 0.65 0.84 -22.6% 0.0% 29.1% 
113 Franklin 030 0.23 0.30 -23.3% 0.0% 30.4% I 
114 Franklin 0.45 036 045 ·20.0% 0.0% 25.0% II 
115 Franklin 0.17 062 0.17 -20.5% 0.0% 25.7% II 
116 Franklin 1.27 0.88 1.27 -30.7% 0.0% 44.2% II 
201 Franklin (W IC) 0.14 II 
Total Franklin 1.11 1.14 1.88 -35.6% 6.1% 64.6% II 

98 Hillsborough 0.50 0.37 0.50 -24.7% 0.0% 32.8% 
99 llill sborough 021 030 1.85 38.3% 761.1% 522.6% 

100 Hillsborough 073 1.56 0.73 113.3% 0.0% -531% 
IOI Hillsborough 028 0.67 0.28 141.1% 0.0% -58.5% 
102 llillsborough 088 0.93 0.88 5.1% 0.0% -5.4% 
103 Hillsborough 0.64 0.93 0.64 44.8% 0.0% -30.9% 

Source: Douglas & Douglas, inc. 
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n 
II 

Growth Job/Housing Ra1ios Percent Oiange in II 
Code 2010 2010 JnI Ratios II 

Zone Municipality 1988 Trend Seen! '88-T '88-SI T-SI II 
II 

Total Hillsborough 0.48 0.75 1.16 56.4% 142.7% 55.2%11 

105 Manville 0.43 0.85 0.43 97.1% 0.0% -49.3% 
106 Manville 0.21 0.88 0.21 313.9% 0.0% -75.81, 
107 Manville 0.29 0.91 0.29 216.0% 0.0% -68.4% 

Total Manville 0.33 0.88 0.33 165.6% 0.0% -62.4% 

104 Millstone 0.30 1.12 0.30 274.3% 0.0% -73.3% 

3 Mont!f,omery/Rocky 3.82 5.03 3.82 31.6% 0.0% -24.0% 
4 ontgomery 0.39 0.16 0.39 -58.0% 0.0% 138.41, 
5 Montgomery 1.18 2.35 1.18 99.4% 0.0% -49.81, 
6 Montgomery 4.85 4.41 4.85 -9.1% 0.0% 10.0% 
1 Montgomery 0.24 0.11 0.24 .54.51, 0.0% 120.01, 
8 Montgomery 2.15 3.08 0.28 43.4% -86.71, -90.81, 
9 Montgomery 0.00 0.00 0.00 0.0% 0.0% 0.0% 

200 Montgomery~ /C) 0.14 
Total Montgomery 2.43 2.00 1.30 -17.4% -46.4% .JS.I% 

196 South Bound Brook 0.33 0.65 0.33 96.4% 0.0% -49.1% 

Somerset County (Pan) 1.21 l.09 1.38 -10.3% 14.0% 27.1% 

55 Cranbury 0.00 0.00 0.00 0.0% 0.0% 0.0% 
56 Cranbury 0.54 0.36 0.54 -33.7% 0.0% 50.9% 
51 Cranbury 0.00 0.00 0.00 0.0% 0.0% 0.0% 
58 Cranbury 0.07 0.05 0.07 -28.0% 0.0% 38.8% 
59 Cranbury o.oo 0.00 0.00 0.0% 0.0% 0.0% 
63 Cranbury 23.03 8.61 23.03 -62.6% 0.0% 167.4% 
64 Cranbury 30.65 14.07 1.97 -54.1% -93.6% -86.0% 
66 Cranbury 174.73 17.02 174.73 -90.3% 0.0% 926.71, 
67 Cranbury o.oo 0.00 0.00 0.0% 0.0% 0.0% 

Total Cranbury 7.34 3.55 2.76 -51.7% -62.4% -22.2% 

129 East Brunswick 2.48 2.47 2.48 -0.4% 0.0% 0.4% 
133 East Brunswick 7.92 10.54 7.92 33.2% 001, -24.91, 
135 East Brunswick 0.15 008 0.15 -45.1% 0.0% 82.3% 
136 East Brunswick 0.76 l.04 0.76 37.4% 0.01, -27.21, 
137 East Brunswick 0.55 0.38 0.5S -30.1% 00% 43.1% 
138 East Brunswick 0.70 0.54 0.70 -22.7% 001, 29.3% 
139 East Brunswick 4.44 2.89 4.44 -34.9% 0.0% 53.6% 
140 East Brunswick 1.44 2.43 1.44 68.9% 0.0% -40.81, 
Total East Brunswick 1.87 1.84 1.87 -1.3% 0.0% 1.3%, 

143 Helmelta 0.38 0.23 0.38 -39.31,, 0.0% 64.7%, 

Source: Douglas & Douglas, Inc. 
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Growth Job/Housing Ratios Percent Cliange in 
Code 2010 2010 I/II Ratios 

Zone Municipalily 1988 Trend Scent '88-T '88-S1 T-S1 

145 Jamesburg 1.23 1.22 1.23 -1.1% O.OIJI, 1.1% 

134 MiU1own 1.10 0.95 1.10 -13.591, O.OIJI, 15.1% 

144 Monroe 0.00 0.40 0.00 172068.991, -100.0% -100.0IJI, 

146 Monroe 0.43 0.88 0.43 103.9% 0.0IJI, -50.91, 
147 Monroe 0.00 0.00 0.00 0.0% O.OIJI, 0.01, 
148 Monroe 0.00 2.28 0.00 59605.3% -100.01, -100.0IJI, 
149 Monroe 1.28 1.41 1.28 10.2% 0.0IJI, -9.21, 
150 Monroe 0.01 1.35 0.00 19981.9% -100.01, -100.01, 
151 Monroe 0.02 1.36 0.00 7916.0% -100.0I, -100.01, 
TolAI Monroe 0.23 0.87 0.22 284.3% -0.291, -74.0% 

117 New Brunswick 2.15 1.98 1.91 -7.8% -11.41, .3.91, 
118 New Brunswick 0.28 0.23 I.OB -20.0% 280.31, 375.41, 

119 New Brunswick 1.52 1.23 1.65 -18.7% 8.41, 33.41, 
120 New Brunswick 0.11 0.09 1.04 -21.791, 819.81, l074.5% 
121 New Brunswick 1.36 1.08 1.51 -20.891, 15.391, 45.51, 
122 New Brunswick 15.94 8.64 4.31 -45.891, -72.91, -SO.I% 
123 New Brunswick 4.66 3.95 2.59 -15.391, -44.51, -34.591, 
124 New Brunswick I.IS 0.97 1.42 -15.7% 23.31, 46.31, 

125 New Brunswick 10.58 7.71 4.15 -27.11, .55.191, -38.41, 
126 New Brunswick 2.35 1.96 2.02 -16.791, -14.11> 3.21, 
Total New Brunswick 2.78 2.25 2.13 -19.1% -23.5% -5.5% 

90 North Brunswick 0.79 1.13 0.79 42.5% 0.0IJI, -29.8% 
92 North Brunswick 0.74 1.99 2.63 167.7% 254.5% 32.41, 
93 North Brunswick 0.27 086 0.27 214.4% O.OIJI, -68.2% 
94 North Brunswick 0.92 2.35 0.92 156.6% 0.0IJI, -61.0% 
95 North Brunswick 3.20 3.52 3.20 9.9% O.OIJI, -9.0% 

127 North Brunswick 21.43 350.57 21.43 1536.0% 0.0IJI, -93.9% 
128 North Brunswick 60.00 400.40 60.00 579.0% O.OIJI, -85.3% 
TolAI North Brunswick 1.47 2.26 1.87 53.4% 27.1% -17.2% 

28 Plainsboro 1.35 7.27 3.06 437.8% 126.1% -58.01, 
33 Plainsboro 25.13 3.88 25.13 -84.6% O.OIJI, S47U, 
34 Plainsboro 75.00 877.20 75.00 1069.6% 0 OIJI, -91.51, 
35 Plainsboro 594.83 950.17 594.83 59.1% O.OIJI, -37.41, 
36 Plainsboro 0.94 0.18 0.94 -81.1% O.OIJI, 429.5% 
43 Plainsboro 0.00 0.00 0.00 0.0% O.OIJI, 0.0% 
44 Plainsboro 0.43 1.37 0.43 214.3% O.OIJI, -68.21, 
45 Plainsboro 0.05 0.22 0.05 299.9% O.OIJI, -15.0% 
46 Plainsboro 0.57 0.05 0.57 -91.7% O.OIJI, 1104.6% 

TolAI Plainsboro 1.02 2.47 1.71 141.4% 67.2% -30.7% 

Source: Douglas & Douglas, Inc. 
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II 
II 

Growth Job/Housing Ratios Percent Oiange in II 
Code 2010 2010 J/11 Ratios II 

Zone Municipality 1988 Trend Scent '88-T '88-Sl T-Sl II 
II 

23 South Brunswick 0.28 0.27 0.28 -1.2% 0.0% 1.2% 
24 South Brunswick 0.08 O.o7 0.08 -6.2% 0.0% 6.6% 
25 Soulh Brunswick 0.31 0.46 0.31 49.6% 0.0% -33.2% 
26 Soulh Brunswick 1.44 1.95 1.44 35.6% 0.0% -26.2% 
27 Soulh Brunswick 0.14 0.04 0.14 -73.9% 0.0% 282.7% 
37 Soulh Brunswick 62.05 42.53 62.05 -31.5% 0.0% 45.9% 
38 South Brunswick 0.26 022 0.26 -17.3% 0.0% 20.9% 
39 Soulh Brunswick 0.00 0.00 0.00 0.0% 0.0% 0.0% 
40 Soulh Brunswick 1.07 9.18 2.08 758.6% 94.7% -77.3% 
41 Soulh Brunswick 1.19 0.90 1.19 -23.9% 0.0% 31.3% 
42 Soulh Brunswick 18.40 9.19 18.40 -50.1% 0.0% 100.2% 
60 South Brunswick 0.00 0.00 0.14 0.0% 0.0% 0.0% 
61 Soulh Brunswick 2.72 3.76 2.72 38.6% 0.0% -27U, 
62 Soulh Brunswick 14.85 60.61 3.93 308.1% -73.6% -93.5% 
91 South Brunswick 1.25 3.89 1.25 211.3% 0.0% -67.9% 

Toul Soulh Brunswick 1.52 2.82 1.90 85.2% 24.6% -32.7% 

llO South River 0.88 0.96 0.88 8.9% 0.0% -8.2% 
131 Soulh River 0.35 0.53 0.35 53.4% 0.0% -34.8% 
132 South River 0.23 0.35 0.23 52.8% 0.0% -34.5% 

Total Soulh River 0.46 0.59 0.46 27.4% 0.0% -21.5% 

141 Spotswood 0.52 0.65 0.52 25.5% 0.0% -20.31, 
142 Spotswood 1.16 1.26 1.16 9.1% 0.0% -8.4% 

Total Spotswood 0.75 0.88 0.75 18.0% 0.0% -15.2% 
I 

Middlesex Co. (pan) 1.54 1.94 1.70 25.9% 10.5% -12.2%11 
II 
II 

MSM Region Total I.SI 1.65 1.65 9.1% 9.1% 0.0% II 
If 

Source: Douglas & Douglas, Inc. 



Appendix F 

Vehicle Trips, Speeds, and Vehicle Miles of Travel for Study 
Area Municipalities: 1988, 2010 Trend, Scenario 1, Scenario 2 
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Vehicle Miles Summary 

C.llb Tmd Scenl Scen2 
Veh Veh Veh Veh 

Jurisdiction Mile Mile Mile Mile 

1 Washington 91,926 109,419 106,211 102.:221 

2 Trenton 101,186 112.092 148.313 127,922 

3 Ewing 51,551 55.055 57,756 50,929 

4 Lawrence 74,658 96,545 102.519 99,980 

5 Hopewell 25,494 32,276 33,776 37,927 

6 Princeton 39,966 56,184 42,992 43,845 

7 W.Windsor 45,731 72,124 59,708 65,460 

8 Hamilton 34,764 45,624 47,844 51.608 

9 E.Windsor 25,986 36,666 35,761 41,203 

10 Crabury 40,201 53,285 45,217 48,301 

11 Plainsboro 19,634 37,605 21.786 24,TI2 

12 S.Brunswick 71.936 134,703 104,437 118,289 

13 N .Brunswick 35,178 54,081 50,225 48,668 

14 New Brunswick 34,454 37,147 52.020 40,194 

15 E. Brunswick 77,835 88.530 77,480 76,117 

16 Monroe 31.246 50,256 32,738 33,026 

17 Montgomery 27,441 39,015 30.887 34,152 

18 Hillsborough 32,948 46,970 37,555 40,980 

19 Franklin 56,065 72.939 63,207 67,221 

20 Mercer Ext 22.152 23,761 26.809 23,856 

21 Somerset Ext 8,340 9,990 8.655 8,042 
,,., Middlesex Ext -l-0.975 42,893 41,438 40.603 

County Summary (Excluding Ext.) 
Calb Tmc.1 Scenl Scen2 
Yeh Vch Vch Yeh 

Jurisdiction Mile Mile Mile Mile 

Mercer 491.163 615,986 634,881 621,094 

Somerset 310,482 455,607 383,903 389,367 

Middlesex 116.454 158.924 131.649 142.353 

Total 918.198 1,230.517 1.150.433 1,152.814 

County Summary (Including ExL) 
C;:ilb Tmd Sccnl Scen2 

Vch Vch Vch Vch 

Jurisdiction Mile Mile Mile Mile 

Mercer 513,414 639,747 661,689 644.950 

Somerset 318.822 465,597 392.558 397,408 

Middlesex 157,429 201.817 173.087 182.956 

To1;1l 989,665 1.307,161 1,227.335 1.225.315 

Source: Douglas & Douglas. Inc. 



Vehicle Mik•, Summary 

Difference Difkrcor,e Ratio 

Jurisdiction Tmd Ca!h Scni-Cililb $,·n!-Tn,11 '.: :n} t·,1t ~<nL-T:-r.1 5,:ril-Sco T-C/C Sl-C/C S!-T/T S2 :·1c -::?.-T/T S2-S 1/S l 
l Washington 17492 14285 -3201'> 10294 -7198 -3990 19.0% 15.5% -2.9% l l.2% -6.6% -3.8% 
2 Trenton 10906 47127 36220 26736 15830 -20390 10.8% 46.6% 32.3% 26.4% 14.1% -13.7% 
3 Ewing 3504 6205 2702 -622 -4126 -6828 6.8% 12.0% 4.9% -1.2% -7.5% -11.8%% 
4 Lawrence 21886 27861 5975 25322 3435 -2540 29.3% 37.3% 6.2% 33.9% 3.6% -2.5% 
5 Hopewell 6782 8282 1500 12433 5651 4151 26.6% 32.5% 4.6% 48.8% 17.5% 12.3% 
6 Princeton 16218 3026 -13192 3879 -12339 853 40.6% 7.6% -23.5% 9.7% -22.0% 2.0% 
7 W.Windsor 26394 13977 -12416 19730 -6664 5752 57.7% 30.6% -17.2% 43.1% -9.2% 9.6% 
8 Hamilton 10860 13080 2219 16844 5983 3764 31.2% 37.6% 4.9% 48.5% 13.1% 7.9% 
9 E.Windsor 10680 9775 -905 15217 4537 5442 41.1% 37.6% -2.5% 58.6% 12.4% 15.2% 

10 Crabury 13085 5016 -8068 8100 -4984 3084 32.5% 12.5% -15.1% 20.2% -9.4% 6.8% 
11 Plainsboro 17972 2153 -15819 5138 -12834 2985 91.5% 11.0% -42.1% 26.2% -34.1% 13.7% 
12 S.Brunswick 62767 32501 -30266 46354 -16414 13852 87.3% 45.2% -22.5% 64.4% -12.2% 13.3% 
13 N.Brunswick 18903 15047 -3856 13490 -5413 -1557 53.7% 42.8% -7.1% 38.3% -10.0% -3.1% 
14 New Brunswick 2693 17567 14873 5741 3047 -11826 7.8% 51.0% 40.0% 16.7% 8.2% -22.7% 
15 E. Brunswick 10695 -355 -11050 -1718 -12413 -1363 13.7% -0.5% -12.5% -2.2% -14.0% -1.8% 
16 Monroe 19010 1493 -17517 1780 -17230 287 60.8% 4.8% -34.9% 5.7% -34.3% 0.9% 
17 Montgomery 11574 3446 -8128 6711 -4863 3265 42.2% 12.6% -20.8% 24.5% -12.5% 10.6% 
18 Hillsborough 14022 4607 -9415 8032 -5990 3425 42.6% 14.0% -20.0% 24.4% -12.8% 9.1% 
19 Franklin 16875 7142 -9733 11156 -5719 4014 30.1% 12.7% -13.3% 19.9% -7.8% 6.4% 

20 Mercer Ext 1610 4657 3047 1704 95 -2953 7.3% 21.0% 12.8% 7.7% 0.4% -11.0% 
21 Somerset Ext 1650 316 -1335 -298 -1948 -613 19.8% 3.8% -13.4% -3.6% -19.5% -7.1% 
22 Middlesex Ext 1918 463 -1455 -372 -2290 -835 4.7% 1.1% -3.4% -0.9% -5.3% -2.0% 

County Summary (Excluding Ext.) 
Difference Difference Ratio 

Jurisdiction Tmd-Calb Scnl-Calb Scnl-Tmd Scn2-Cal Scn2-Tmd Scn2-Scnl T-C/C Sl-C/C Sl-T/T S2-C/C S2-T/T S2-S 1/S 1 
Mercer 124723 143618 18895 129832 5109 -13786 25.4% 29.2% 3.1% 26.4% 0.8% -2.2% 
Somerset 145125 73421 -71704 78884 -66241 5463 46.7% 23.6% -15.7% 25.4% -14.5% 1.4% 

· Middlesex 42470 15195 -27275 25899 -16571 10704 36.5% 13.0% -17.2% 22.2% -10.4% 8.1% 
Total 312318 232235 -80084 234615 -77703 2381 34.0% 25.3% -6.5% 25.6% -6.3% 0.2% 

County Summary (Including Ext.) 
Difference Difference Ratio 

Jurisdiction Tmd-Calb Scnl-Calb Scnl-Tmd Scn2-Cal Scn2-Tmd Scn2-Scnl T-C/C Sl-C/C S1-T/T S2-C/C S2-T/T S2-S 1/S 1 
Mercer 126333 148275 21942 131536 5203 -16739 24.6% 28.9% 3.4% 25.6% 0.8% -2.5% 
Somerset 146775 73737 -730.39 78587 -68189 4850 46.0% 23.1% -15.7% 24.6% -14.6% 1.2% 
Middlesex 44388 15658 -28730 25527 -18861 9869 28.2% 9.9% -14.2% 16.2% -9.3% 5.7% 
Total 317497 237670 -79826 235650 -81846 -2020 32.1% 24.0% -6.1% 23.8% -6.3% -0.2% 

Source: Douglas & Douglas, inc. 



Vehicle Minutes Summary 

Calb Tmd Scenl Scen2 
Veh Veh Veh Veh 

Jurisdiction Min Min Min Min 
l Washington 187,404 214,849 193,563 192,672 
2 Trenton 475,827 530,091 1,262,744 778,741 
3 Ewing 253,058 301,650 265,206 203,020 
4 Lawrence 125,680 185,458 185,864 168,581 
5 Hopewell 44,966 59,492 64,337 76,233 
6 Princeton 165,878 236,602 172,901 190,643 
7 W.Windsor 85,344 241,125 118,129 142,297 
8 Hamilton 43,983 61,178 63,073 69,337 
9 E.Windsor 53,100 76,750 78,907 98,322 

10 Crabury 54,467 76,032 60,521 64,811 
11 Plainsboro 40,351 118,028 47,364 63,374 
12 S .Brunswick 129,393 381,204 216,929 321,286 
13 N .Brunswick 73,928 136,191 108,273 117,800 
14 New Brunswick 133,415 167,799 865,640 168,922 
15 E. Brunswick 216,182 268,745 215,810 212,109 
16 Monroe 76,501 133,951 79,485 79,150 
17 Montgomery 50,962 88,626 59,201 67,154 
18 Hillsborough 125,204 321,775 146,884 278,466 
19 Franklin 179,020 250,563 205,342 238,193 

20 Mercer Ext 25,610 26,588 29,442 26,687 
21 Somerset Ext 14,123 16,872 15,252 12,782 
22 Middlesex Ext 85,541 95,862 96,273 94,513 

County Summary (Excluding Ext.) 
Calb Tmd Scenl Sccn2 
Vch Vch Veh Veh 

Jurisdiction Min Min Min Min 
Mercer 1,435,240 1,907,195 2,404,725 1,919,847 
Somerset 724,238 1,281,951 1,594,022 1,027,454 
Middlesex 355,186 660,965 411,426 583,813 
Total 2,514,664 3,850,110 4,410,173 3,531,114 

County Summary (Including ExL) 
Calb Tmd Sccnl Sccn2 
Vch Vch Vch Yeh 

Jurisdiction Min Min Min ·Min 
Mercer 1,460,850 1,933,783 2,434,167 1,946,533 
Somerset 738,361 1,298,822 1,609,274 1,040.235 
Middlesex 440,728 756,827 507,699 678,327 
Total· 2,639,939 3,989,433 4,551,140 3,665,095 

Source: Douglas & Douglas, Inc. 



Vehicle .Minutes Summary 

Difference Difference Ratio 

Jurisdiction Tmd-Calb Scnl-Calb Scnl-Tmd Scn2-Cal Scn2-Tmd Scn2-Scnl T-C/C SI-C/C Sl-T/T S2-C/C S2-T/T S2-S 1/S l 
l Washington 27445 6158 -21286 5267 -22177 -891 14.6% 3.3% -9.9% 2.8% -10.3% -0.5% 
2 Trenton 54263 786917 732653 302914 248651 -484002 11.4% 165.4% 138.2% 63.7% 46.9% -38.3% 
3 Ewing 48592 12148 -36444 -50038 -98630 -62186 19.2% 4.8% -12.1% -19.8% -32.7% -23.4% 
4 Lawrence 59779 60185 406 42901 -16877 -17283 47.6% 47.9% 0.2% 34.1% -9.1% -9.3% 
5 Hopewell 14526 19372 4845 31268 16742 11896 · 32.3% 43.1% 8.1% 69.5% 28.1% 18.5% 
6 Princeton 70724 7024 -63700 24766 -45958 17742 42.6% 4.2% -26.9% 14.9% -19.4% 10.3% 
7 W.Windsor 155782 32785 -122996 56953 -98828 24168 182.5% 38.4% -51.0% 66.7% -41.0% 20.5% 
8 Hamilton 17194 19089 1895 25353 8159 6264 39.1% 43.4% 3.1% 57.6% 13.3% 9.9% 
9 E.Windsor 23650 25807 2157 45222 21571 19414 44.5% 48.6% 2.8% 85.2% 28.1% 24.6% 

10 Crabury 21565 6054 -15511 10344 -11221 4290 39.6% l 1.1% -20.4% 19.0% -14.8% 7.1% 
11 Plainsboro 77677 7013 -70663 23023 -54653 16010 192.5% 17.4% -59.9% 57.1% -46.3% 33.8% 
12 S.Brunswick 251811 87536 -164275 191893 -59918 104357 194.6% 67.7% -43.1% 148.3% -15.7% 48.1% 
13 N.Brunswick 62263 34345 -27918 43872 -18390 9527 84.2% 46.5% -20.5% 59.3% -13.5% 8.8% 
14 New Brunswick 34384 732225 697841 35507 1123 -696718 25.8% 548.8% 415.9% 26.6% 0.7% -80.5% 
15 E. Brunswick 52564 -372 -52936 -4073 -56636 -3701 24.3% -0.2% -19.7% -l.9% -21.1% -1.7% 
16 Monroe 57450 2984 -54466 2649 -54801 -335 75.1% 3.9% -40.7% 3.5% -40.9% -0.4% 
17 Montgomery 37664 8238 -29426 16192 -21472 7954 73.9% 16.2% -33.2% 31.8% -24.2% 13.4% 
18 Hillsborough 196572 21681 -174891 153263 -43309 131582 157.0% 17.3% -54.4% 122.4% -13.5% 89.6% 
19 Franklin 71543 26321 -45222 59173 -12370 32852 40.0% 14.7% -18.0% 33.1% -4.9% 16.0% 

20 Mercer Ext 978 3832 2854 1076 98 -2756 3.8% 15.0% 10.7% 4.2% 0.4% -9.4% 
21 Somerset Ext 2749 1129 -1620 -1341 -4090 -2470 19.5% 8.0% -9.6% -9.5% -24.2% -16.2% 
22 Middlesex Ext 10321 10731 410 8972 -1349 -1759 12.1% 12.5% 0.4% 10.5% -1.4% -l.8% 

County Summary (Excluding Ext.) 
Difference Difference Ratio 

Jurisdiction Tmd-Calb Scnl-Calb Scnl-Tmd Scn2-Cal Scn2-Tmd Scn2-Scnl T-C/C Sl-C/C Sl-T/T S2-C/C S2-T/T S2-S 1/S 1 
Mercer 471955 969485 497530 484607 12652 -484878 32.9% 67.5% 26.1% 33.8% 0.7% -20.2% 
Somerset 557713 869784 312072 303216 -254497 -566569 77.0% 120.1 % 24.3% 41.9% -19.9% -35.5% 
Middlesex 305779 56240 -249539 228627 -77151 172387 86.1% 15.8% -37.8% 64.4% -11.7% 41.9% 
Total 1335447 1895510 560063 1016450 -318997 -879060 53.1% 75.4% 14.5% 40.4% -8.3% -19.9% 

County Summary (Including Ext.) 
Difference Difference Ratio 

Jurisdiction Tmd-Calb Scnl-Calb Scnl-Tmd Scn2-Cal Scn2-Tmd Scn2-Scnl T-C/C Sl-C/C SI-T/T S2-C/C S2-T/T S2-SI/Sl 
Mercer 472933 973317 500384 485683 12750 -487634 32.4% 66.6% 25.9% 33.2% 0.7% -20.0% 
Somerset 5~61 870913 310452 301874 -258587 -569039 75.9% l 18.0% 23.9% 40.9% -19.9% -35.4% 
Middlesex 316100 66971 -249128 237599 -78501 170628 71.7% 15.2% -32.9% 53.9% -10.4% 33.6% 
Total ' 1349494 1911201 561707 !025156 -324338 -886045 51.1% 72.4% 14.1% 38.8% -8.1% -19.5% 

Source: Douglas & Douglas, Inc. 



Speed Summary (MPH) 

Difference Difference Ratio 

Jurisdiction Tmd-Calb Scnl-Calb Scnl-Tmd Scn2-Cal Scn2-Tmd Scn2-Scnl T-C/C SI-C/C SI-T/f S2-C/C S2-T/f S2-S 1/S I 
I Washington I.I 3.5 2.4 2.4 1.3 -I.I 3.8% 11.9% 7.7% 8.2% 4.2% -3.3% 
2 Tremon -0.1 -5.1 -5.6 -2.9 -2.8 2.8 -0.6% -44.8% -44.5% -22.8% -22.3% 39.9% 
3 Ewing -1.3 0.8 2.1 2.8 4.1 2.0 -I0.4% 6.9% 19.3% 23.1% 37.4% 15.2% 
4 Lawrence -4.4 -2.5 1.9 -0.l 4.3 2.5 -12.4% -7.1% 6.0% -0.2% 13.9% 7.5% 
5 Hopewell -1.5 -2.5 -I.I -4.2 -2.7 -1.6 -4.3% -7.4% -3.2% -12.3% -8.3% -5.2% 
6 Princeton -0.2 0.5 0.7 -0.7 -0.4 -I.I -1.4% 3.2% 4.7% -4.5% -3.1% -1.5% 
7 W.Windsor -14.2 -1.8 12.4 -4.5 9.7 -2.7 -44.2% -5.1% 69.0% -14.1% 53.8% -9.0% 
8 Hamilton -2.7 -1.9 0.8 -2.8 -0.l -0.9 -5.6% -4.0% 1.7% -5.8% -0.2% -1.9% 
9 E.Windsor -0.7 -2.2 -1.5 -4.2 -3.5 -2.0 -2.4% -7.4% -5.1% -14.4% -12.3% -7.5% 

10 Crabury -2.2 0.5 2.8 0.4 2.7 -0.1 -5.0% 1.2% 6.6% 1.0% 6.3% -0.3% 
11 Plainsboro -10.1 -1.6 8.5 -5.7 4.3 -4.l -34.5% -5.5% 44.4% -19.7% 22.7% -15.0% 
12 S.Brunswick -12.2 -4.5 7.7 -11.3 0.9 -6.8 -36.4% -13.4% 36.2% -33.8% 4.2% -23.5% 
13 N.Brunswick -4.7 -0.7 4.0 -3.8 1.0 -3.0 -16.5% -2.5% 16.8% -13.2% 4.0% -10.9% 
14 New Brunswick -2.2 -11.9 -9.7 -1.2 1.0 I0.7 -14.3% -76.7% -72.9% -7.9% 7.5% 295.9% 
15 E. Brunswick -l.8 -0.1 1.8 -0.1 1.8 -0.0 -8.5% -0.3% 9.0% -0.3% 8.9% -0.0% 
16 Monroe -2.0 0.2 2.2 0.5 2.5 0.3 -8.1% 0.8% 9.8% 2.2% 11.2% 1.3% 
17 Montgomery -5.9 -1.0 4.9 -1.8 4.1 -0.8 -18.2% -3.1% 18.5% -5.6% 15.5% -2.5% 
18 Hillsborough -7.0 -0.4 6.6 -7.0 0.1 -6.5 -44.5% -2.8% 75.2% -44.l % 0.8% -42.4% 
19 Franklin -1.3 -0.3 1.0 -1.9 -0.5 -1.S -7.0% -1.7% 5.7% -9.9% -3.1% -8.3% 

20 Mercer Ext 1.7 2.7 1.0 1.7 0.0 -1.0 3.3% 5.3% 1.9% 3.4% 0.0% -1.8% 
21 Somerset Ext 0.1 -1.4 -1.5 2.3 2.2 3.7 0.3% -3.9% -4.2% 6.6% 6.3% 10.9% 
22 Middlesex Ext -1.9 -2.9 -1.0 -3.0 -l.l -0.0 -6.6% -10.1% -3.8% -10.3% -4.0% -0.2% 

County Summary (Excluding Ext.) 
Difference Difference Ratio 

Jurisdiction Tmd-Calb Sen 1-Calb Sen 1-Tmd Scn2-Cal Scn2-Tmd Scn2-Scn 1 T-C/C Sl-C/C Sl-T/f S2-C/C S2-T/f S2-S 1/S I 
Mercer -1.2 -4.7 -3.5 -I.I 0.0 3.6 -5.6% -22.9% -18.3% -S.5% 0.2% 22.5% 
Somerset -4.4 -11.3 -6.9 -3.0 1.4 8.3 -17.l % -43.8% -32.2% -11.6% 6.6% 57.4% 
Middlesex -5.2 -0.5 4.8 -5.0 0.2 -4.6 -26.7% -2.4% 33.1 % -25.6% 1.4% -23.8% 
Total -2.7 -6.3 -3.5 -2.3 0.4 3.9 -12.5% -28.6% -18.4% -I0.6% 2.1% 25.2% 

County Summary (Including Ext.) 
Difference Difference Ratio 

Jurisdiction Tmd-Calb Scnl-Calb Scnl-Tmd Scn2-Cal Scn2-Tmd Scn2-Scnl T-C/C SI-C/C SI-T/f S2-C/C S2-T/f S2-S 1/S l 
Mercer -1.2 -4.8 -3.5 -1.2 0.0 3.6 -5.9% -22.7% -17.8% -5.1% 0.2% 21.9% 
Somerset -4.4 -11.3 -6.9 -3.0 1.4 8.3 -17.0% -43.5% -32.0% -11.5% 6.6% 56.6% 
Middlesex -5.4 -1.0 4.5 -5.2 0.2 -4.3 -25.3% -4.6% 27.8% -24.5% 1.1% -20.9Cfo 
Total -2.8 -6.3 -3.5 -2.4 0.4 3.9 -12.6% -28.1% -17.7% -10.8% 2.0% 24.0% 

Source: Douglas & Douglas, Inc. 



Speed Summary (MPH) 

CaJb Tmd Scenl Scen2 
Ave Ave Ave Ave 

Jurisdiction Speed Speed Speed Speed 
1 Washington 29.4 30.6 32.9 31.8 
2 Trenton 12.8 12.7 7.0 9.9 
3 Ewing 12.2 11.0 13.1 15.1 
4 Lawrence 35.6 31.2 33.1 35.6 
5 Hopewell 34.0 32.6 31.5 29.9 
6 Princeton 14.5 14.2 14.9 13.8 
7 W.Windsor 32.2 17.9 30.3 27.6 
8 Hamilton 47.4 44.7 45.5 44.7 
9 E.Windsor 29.4 28.7 27.2 25.1 

IO Crabury 44.3 42.0 44.8 44.7 
11 Plainsboro 29.2 19.1 27.6 23.5 
12 S.Brunswick 33.4 21.2 28.9 22.1 
13 N.Brunswick 28.6 23.8 27.8 24.8 
14 New Brunswick 15.5 13.3 3.6 14.3 
15 E. Brunswick 21.6 19.8 21.5 21.5 
16 Monroe 24.5 22.5 24.7 25.0 
17 Montgomery 32.3 26.4 31.3 30.5 
18 Hillsborough 15.8 8.8 15.3 8.8 
19 Franklin 18.8 17.5 18.5 16.9 

20 Mercer Ext 51.9 53.6 54.6 53.6 
21 Somerset Ext 35.4 35.5 34.0 37.8 
22 Middlesex Ext 28.7 26.8 25.8 25.8 

County Summary (Excluding ExL) 
CaJb Tmd Scenl Scen2 
Ave Ave Ave Ave 

Jurisdiction Speed Speed Speed Spd 
Mercer 20.5 19.4 15.8 19.4 
Somerset 25.7 21.3 14.5 22.7 
Middlesex 19.7 14.4 19.2 14.6 
Total 21.9 19.2 15.7 19.6 

County Summary (Including Ext.) 
CaJb Tmd Scenl Sccn2 
Ave Ave Ave Ave 

Jurisdiction Speed Speed Speed Spd 
Mercer 21.1 19.8 16.3 19.9· 
Somerset 25.9 21.5 14.6 22.9 
Middlesex 21.4 16.0 20.5 16.2 
Total 22.5 19.7 16.2 20.1 

Source: Douglas & Douglas, Inc. 
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1. Introduction 

Faced with the task of finding solutions to the burgeoning traffic in present-day suburbia, 
transportation professionals and policy-makers have been considering both old and new strate
gies. Planning wisdom of the 1980's has suggested that building mixed-use centers, in concert 
with the use of "demand management" techniques, is one of the most effective ways of mitigat
ing traffic growth. Afterall, before the American love affair with automobile began, people 
actually lived in settlements dense enough to support mass transit and mixed enough to allow 
errands to be completed using the power of shoe leather. Furthermore, the mixed-use approach 
is even stronger when considered within the current context of "no new taxes," ergo, no new 
highways. The intent of this study is to determine if the introduction of new suburban land use 
patterns will reduce the growth in traffic congestion on the regional network compared to what 
would occur if current trends were to continue. 

While the mixed-use solution seems sensible, we are still faced with many questions 
about how (and if) it can be effectively implemented in various suburban regions. To begin to 
identify, and perhaps answer, some of the pertinent questions, we will examine what others have 
learned in their analyses of existing and emerging suburban mixed-use centers throughout the 
United States and elsewhere. This technical report is intended to serve as both a catalyst for 
discussion and a foundation for the ''center" design and evaluation procedures to be carried out 
in the second phase of this project. Note: For the purposes of this report "centers" will refer to 
suburban activity centers in which housing, retail, and commercial activity is located. 

Summary of Issues and Current Research 

The literature search has revealed that, generally speaking, there are no hard and fast 
rules which can be applied to land use guaranteeing the achievement of our traffic growth reduc
tion objectives. We do, however, have some evidence that certain approaches are more effective 
than others and that a combination of strategies can produce a whole that is greater than the sum 
of the parts. We are proposing that a built environment and policy approach be created that 
encourages carpooling and vanpooling, living closer or taking transit to work. The following is 
a summary of what we have learned to date from the literature: 

1. Suburban Demographics - Suburban areas have received the lion's share 
of the population and employment growth over the past several decades. 
The characteristics of the new suburban population have great implica
tions for the future of land use and the transportation system. For exam
ple, travel patterns are significantly affected by the increasing entry of 
women into the workforce, the decline in the traditional married couple 
family and the growing proportion of unmarried people. More people 
must make daycare stops on the way to work or need to choose housing 
somewhere between the workplaces of the husband and wife. 
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New demographic patterns contribute to the fact that, on average, most 
people old enough to drive a vehicle, have one. Auto accessibility is the 
single strongest indicator of what mode someone will choose to get to 
work or shopping. In addition, suburban origins and destinations are too 
dispersed to support frequent public transportation service. 

Female and clerical workers are more likely to stop on the way to and 
from work, while managerial/professional workers are more likely than 
non-management workers to make midday trips. The most frequently 
cited reason for stopping on the way to work is to drop children at child
care or school; on the trip home, shopping is the most common reason for 
interrupting the trip. Conversely, non-management workers are also more 
likely to rideshare than professional employees. 

2. Density and Scale - Large, dense suburban activity centers tend to have a 
higher rate of ridesharing and transit use and increased pedestrian activi
ties. It is not clear, however, if there is some minimum density and size 
threshold, although it has been suggested (without much substantiation) 
that a floor-area-ratio (FAR) of at least 2.0 is necessary to achieve trans
portation benefits. We have found that expressing density in terms of 
FAR alone is not adequate. Measures such as employees per acre and 
commercial space per acre may be more enlightening. In addition, these 
large, dense centers also have associated roadway congestion and may 
compete for capacity with through traffic on the highway arteries where 
the centers are located. 

3. Land Use Mix - While the predominate activity in suburban centers tends 
to be office use, there is some correlation between providing on-site retail 
and services and an increased rate of ridesharing. If the services are well
integrated into the overall design, midday pedestrian travel is enhanced. 
The land use mix should also accommodate other workforce needs like 
daycare and household shopping. Case studies show that more home
bound intermediate trips will be captured on-site if the center offers 
adequate shops and services, and is located in a relatively isolated place 
with no adjacent shopping opportunities. 

4. Jobs-Housing Mismatch - A major factor contributing to traffic conges
tion on the regional system is the spatial mismatch of jobs and affordable 
housing. While providing housing within the center might be considered 
desirable, it has often been the case that few people both live and work 
within the center. Case studies have shown, however, that those who own 
their own homes within the center are more likely to work within the 
center than those who rent. Housing that is appropriately priced and 
phased will better accommodate the center's workforce. A jobs-housing 
ratio of 1.5 has been suggested as an optimal balance within a community, 
although having adequate housing within a three-to-five-mile radius of the 
workplace has also been proposed as being sufficient. 
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5. Designing for Pedestrians and Transit - An important element in de
signing the centers is the clustering of the buildings on the site. The 
reason for doing so is that people, on average, will only walk a maximum 
of 1000 feet to take transit or do midday shopping. In addition, transit 
will be able to service the site much more effectively if the activities are 
concentrated rather than dispersed. Pathways should be established so 
that pedestrian travel can take place safely and with minimal disruption en 
route. 

Case studies have shown that a substantial retail component (900,000+ 
square feet) within 2,000 feet of a sizable office component (2 million+ 
square feet) will generate anywhere from 6 to 17 percent of midday trips 
on foot, depending upon the quality of pedestrian connections. It has been 
suggested that moderate bus service can only be supported with a mini
mum of 10 million square feet within less than a square mile at the work 
destination and a density greater than 7 dwelling units per acre at the 
origin. 

6. Transportation Management - Transportation management strategies 
like ridesharing, flextime, and parking regulations can be effective ways 
to reduce the demand on the road system during peak periods. It has been 
found that charging for parking is one of the most effective ways to get 
people to rideshare and take transit. The optimal combination of factors 
for a successful transportation management program is: frequent transit 
service, a limited supply of moderate-to-high-priced parking, preferential 
HOV (High-Occupancy Vehicles) spaces, and an on-site transportation 
coordinator who promotes transportation management strategies and 
provides a custom carpool matching service. 

7. Trip Generation Rates - There is some evidence that the ITE (Institute of 
Transportation Engineers) trip generation rates are not applicable for 
every use within a mixed-use center. One study shows that observed rates 
for regional malls, hotels, and office space per square foot were lower 
than ITE, while office rates per employee and residential rates per resident 
were higher. Another study concluded that peak hour rates should be 
reduced by 2.5 percent when applied to mixed use centers. 

8. Route 1 Corridor Region - Growth in this region's economy through the 
end of the century will take place in business and health services, and 
trade. The types of jobs which are expected to be created are either "high 
tech," computer-oriented positions or skilled service jobs like nursing and 
maintenance. Any growth seen in the labor force supply to fill these jobs 
will be comprised mostly of women and minorities; if the potential labor 
shortage situation is critical enough, the "young elderly" will be enticed to 
stay in the labor force longer. These factors must be considered when 
designing future centers so that appropriate housing, services, corporate 
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facilities, and transportation management strategies are provided to 
accommodate the lifestyles of the workforce in addition to encouraging 
more desirable travel behavior. 

9. Proposed Center Prototype - Given what we have learned in our study 
of the literature and the previous analytical and consensus-building efforts 
which went into the REGIONAL FORUM effort, we propose the 
FORUM's "regional center" standards as a starting point for development 
of prototype "centers" for testing in the Land/Use Transportation Project. 
These standards are: 

Acreage 
Employment 
Population 
Housing Units 
Net DU's/Acre 
Net Nonres. FAR 
Jobs/Housing 
Height Range 

400+ 
9,000+ jobs 
5,700+ 
2,700+ 
8-11 
1.10 
3.5 
4-10 stories 

It is the purpose of the Land Use!fransportation Project to determine appropriate densi
ties, scales, location, and demand management policies for central New Jersey. It must be 
strongly emphasized, however, that these standards alone are probably inadequate for achieving 
our transportation goals without the consideration and incorporation of the elements set forth in 
items 1 through 8 above. Further, additional analysis may lead us to modify any or all of the 
REGIO~AL FORUM figures. The remainder of this report describes research projects which 
have fo..:-used on the relationship between various aspects of land use and travel patterns. 
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2. Reality Rolls Around - Demographics on Wheels 

To better understand the commuting dynamics in question, it is important to consider 
what has actually gone on in suburbia in recent years. One of the richest, most often quoted 
sources of information on suburban trends is Commuting in America, (ENO Foundation for 
Transportation, 1987). We will draw on this source to provide some fundamental information 
about the people and patterns we intend to change. First, we offer several facts about recent 
suburban demographics: 

1. 

3. 

4. 

Most of the population growth (86 percent) occurring since 1950 has been 
in the suburbs. Correspondingly, from 1960 to 1980, two-thirds of 
metropolitan region job growth took place in the suburbs. 

The fem ale labor force participation rate has grown from about 33 percent 
in 1950 to 60 percent in 1980. This trend is expected to continue through 
the end of the century. 

The growth in households has been far greater than the growth in popula
tion. This is due to a rapidly declining household size resulting from a 
decreasing proportion of traditional married couple families. 

Vehicle ownership is estimated to be approximately one per licensed 
driver. 

What does this tell us? First it tells us that the suburbs are filling up with people who 
both live and work there. This is borne out by the fact that the suburb-to-suburb commute now 
represents the largest segment of all types of commuter flows. Second, a large portion of the 
households no longer has the woman free to run errands and look after children during the day. 
In addition, housing decisions are being made based on the workplace locations of two wage
earners rather than just one. This has some major implications for travel patterns. 

Prevedouros and Schofer (1988) have examined the lifestyle implications of the increas
ing population of unmarried people. Single people tend to spend their money on vehicles and 
real estate, and are more mobile. This has contributed to the decrease in average household size 
and the increase in the number of households. More housing units are demanded than would 
have been needed if these individuals had merged households by marrying. This, of course, has 
land use ramifications. 

Finally, the force that is perhaps the strongest influence on travel behavior is that, in the 
aggregate, everyone who is old enough to drive, has a vehicle. This is related to the rise in 
personal income in the last several decades and the increase in the need for more cars per house
hold resulting from the growth of the number of women in the workforce. Because auto owner
ship is a key factor in whether or not someone drives to work or shopping, the current suburban 
accessibility to autos has removed a once built-in factor in controlling traffic congestion (Ducca, 
1989.) 
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What this adds up to is a lot of people driving their cars all over the suburbs to get to 
work, childcare, entertainment and shopping. We need to look at how this plays out in terms of 
commuting patterns. The following are additional relevant facts from Commuting in America: 

5. Since about 1960, the portion of work trips made with a private automo
bile has grown from 70 percent to over 85 percent. Transit use has fallen 
correspondingly. 

6. Vehicle availability to workers has increased to 1.34 vehicles per worker 
from .85 in 1960. 

7. Average commuting auto occupancy is 1.15 nationwide and falling, with 
little variation from region to region. This trend is linked to increased 
vehicle availability and the dispersed suburban pattern of origins and 
destinations. 

8. There are indications that both commuting times and distances are getting 
longer. 

American suburbia appears wedded to the single-occupancy vehicle commute. Ken 
Orski has very poignantly described the traffic effects of this suburban auto-orientation. He 
identified the phenomenon of congestion spreading across space. The traffic jams frequently 
associated with the CBD and close-by suburbs have spread to the outlying suburban fringes of 
metropolitan regions. While previously, commuters in the 'burbs could "take the backroads," 
there aren't any free backroads left -- all the roads are crowded. In addition, in many areas the 
"rush hour" lasts all day (Orski, 1987). 

In the past, the suburban areas served as bedroom communities with commuters jumping 
on the radial, CBD-bound transit system to get to work. Today, the suburb-to-suburb commute 
pattern is characterized by a wide dispersion of origins ("o's") and destinations ("d's") with 
commuters criss-crossing all over the region. This is a situation that traditional transit services 
have been unsuccessful in dealing with. Because of the dispersed nature of the o's and d's, 
Orski has pointed out that "there simply is not enough mass to make mass transit work effective
ly (Orski, 1987). 
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3. Fashioning a Suburban Prototype 

In this section, important elements of project development density and scale, land use 
mix, pedestrian and transit-friendly features are discussed in terms of their effects on travel 
behavior. 

A. Density and Size 

As mentioned earlier, in the suburb-to-suburb trip, both the origins and destinations are 
often dispersed in low density development throughout a region. Table 3.1 compares the densi
ties of 120 suburban office developments with those in various central business districts. 

Table 3.1: Comparison of Office Density Characteristics 

Suburban Office Complexesa 

Average 

Floor area ratio c 0.29 

Floor space per employee (gross ft2> 380 

Total land per employee (ft2> 1,410 

a Based on a national survey of 120 suburban office developments. 

b See Reference 8 and 9 for sources. 

Low 

0.06 

140 

230 

High 

1.48 

970 

3,360 

b 
CBDRange 

5.0-10.0 

(varies widely) 

175-200 

35-50 

c Floor are.a ratio represents gross floor space of all buildings divided by the total land area of the office development. 

Source: Cervero, 1986A. 

Approximate 

Difference Ratio 

of Suburbs to CBD 

0.04:1 

2:1 

33:1 

Not only is land used much less intensively in the suburbs, floor utilization is much less 
intense as well. We might assume that without a critical mass of people working within a short 
distance of each other, it is difficult to fulfill the objective of transit utilization and ridesharing. 

Cervera concluded several things about suburban density in his study of 57 "suburban 
employment centers (SECs)." The densest projects in Cervero's study which exhibited the 
highest incidence of ridesharing also tended to be somewhat large. These centers contained 
from 3.6 million sq. ft. to 25.3 million sq. ft. of commercial/industrial space, with acreages 
ranging from 330 to 19,700. They employed from 5,000 to 59,500 individuals (Cervero, 1988). 
He found that high densities were positively correlated with increased pedestrian activities, 
transit usage, and ridesharing. Through analyzing various centers, Cervero suggested that a 
floor area ratio of at least 2.0 is required for successful ridesharing and transit usage. 

However, he also stressed a dilemma associated with the density issue. While large, 
dense agglomerations may in fact support the establishment of ridesharing and transit, they also 
generate more total trips than parcels developed at low densities (Cervera, 1988). A study of the 
Atlanta region found that its suburban centers compete with through traffic on the highway 
system adjacent to the centers. The network is often inadequate to handle both flows (Atlanta 
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Regional Commission, 1985). The challenge is to design and locate centers so that a higher 
proportion of generated trips are intra-site, the total number of trips are more concentrated in the 
immediate vicinity of the center rather than dispersed throughout the region, and the center is not 
placed at a point on the network which is already overburdened. 

Intensifying the use of land often requires removing the height restrictions which are 
typically three to four stories maximum in many suburban areas. This is often politically 
unpopular in these communities. The tallest buildings in the centers discussed above range from 
6 to 28 stories (Cervero, 1988). Height restrictions, in concert with lot coverage limitations and 
large set-back requirements, have the effect of spreading centers out in a low density, horizontal 
fashion. This exacerbates dependence on the automobile and discourages pedestrian trips be
cause of long walking distances between activities (Cervero, 1986B). Design and scale are 
important factors in solving this problem. 

What can be concluded from this information is that the prototypical center should be 
somewhat large and dense. However, because of the wide disparity in the sizes and densities of 
the centers studied and the inherent positive and negative traffic effects associated with high 
density development, it is not clear what the minimum criteria should be. Furthermore, as we 
proceed through the other design and policy considerations, it will become apparent that ade
quate size and density are necessary but not sufficient conditions for achieving our transporta
tion objectives. 

B. Land Use Mix 

Along with density and size, Cervero cited the land use mix as being a major factor in 
employee travel behavior at the 57 centers he considered. Because much of the suburban job 
growth explosion has been due to the relocation of back-office, information-handling functions, 
the centers Cevero studied tended to be dominated by office space. However, unlike the centers 
comprised exclusively of office space, those with a substantial retail component tended to have 
a higher rate of ridesharing (Cervero, 1988). This correlation appears to support the idea that 
providing shops and services on-site will entice employees to carpool or vanpool. 

Increased ridesharing is only one potential benefit of providing a mix of uses within the 
suburban center. In the case of a retail/restaurant component, there is also the possibility that 
those who do drive alone to work will take care of personal business on foot at lunch-time, or at 
the very least, more of the non-work auto trips will be confined to the center rather than the 
regional network during peak hours. Of course, there are other factors to be considered in 
providing retail, such as supplying businesses appropriate for the type of workforce present in 
the center and ensuring that the overall design of the project provides reasonable walking dis
tances and amenities to promote pedestrian activities. (This will be discussed in more detail in a 
later section.) 

Determining the optimal amount of each use is somewhat difficult. An initial determina
tion must be made about the primary use to be located at the site -- is it office space, residential, 
manufacturing or retail? Then, a variety of other factors come into play such as physical charac
teristics of the site, the market potential for the various uses, and the financing position of the 
developers. 
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Phasing is also an issue. If a major component of the project is a large build-to-suit 
complex, then it is easier to construct the retail uses earlier in the project because there is a 
guaranteed level of demand once the client company's workforce moves in (Urban Land Insti
tute, 1987). However. phasing becomes more difficult when the primary use is developed over 
an extended period of time to allow for incremental market absorption. When looking at some 
case studies later in this report, we will be able to see examples of various use mixes in existing 
centers. 

Perhaps the most difficult element to grapple with in discussing the importance of mixing 
uses is the inclusion of housing. One of the major forces contributing to the congestion on 
suburban roads is the jobs-housing mismatch. It seems logical that if given a choice, people will 
not choose a long commute. However, it is often the case that there is little choice in places to 
live once a particular job is secured. This is because of a spatial mismatch of jobs and housing, 
often the result of fiscal and exclusionary zoning practices. Towns frequently prefer to zone for 
more commercial development than residential because of perceived tax benefits. In addition, 
exclusionary zoning means that only expensive, large-lot residential projects are allowed, 
restricting the supply of affordable housing available for those who will work in the nearby 
employment centers (Cervero, 1989). The net result of the jobs-housing mismatch is an acute 
regional labor shortage and many workers with long commutes. This adds trips to parts of the 
regional network which wouldn't be there if a better balance of jobs and housing existed within 
communities. 

Robert Cervero conducted a regression analysis of the relationship between providing 
on-site housing and traffic congestion at 26 suburban centers. His findings confirmed those in 
his previous study. Large, dense, and in this case, housing-free centers tend to have the worst 
local traffic congestion. He also concluded from a similar analysis that a better balance of jobs
to-housing provides marginal increases in pedestrian and bicycle travel (Cervero, 1989). 

Basing his calculations on recent figures showing that 90 percent of the adult population 
lives in cohabitant households and that 70 percent of these households are comprised of at least 
two wage earners, Cervero concluded that 1.5 is the maximum jobs/housing ratio required for 
achieving a balanced community. However, he found that, in many cases, even where housing 
was provided on-site, most of those occupying the units did not work within the center. This 
may again be related to a lack of units affordable to over 40 percent of the workforce, employed 
in clerical and non-professional jobs. Cervero suggests that having adequate housing within a 
three-to-five-mile radius of the workplace is sufficient (Cervero, 1989). 

Thus, the challenge we are facing when determining the character of our mixed-use 
center prototype is to provide an appropriate supply of housing near the job sites. This means 
understanding the kind of workforce to be accommodated so that the right types of units will be 
furnished. To do so requires an analysis of both current and future economic development 
trends, and occupational and income information. 

The Association of Bay Area Governments in California established a comprehensive 
program for achieving a jobs-housing balance to mitigate traffic in the region. In the first phase, 
an assessment of the regional labor force and housing needs was conducted, and a model for 
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predicting future needs was developed. A series of measures to be promoted by local govern
ments was then developed: 

1. Increase the supply of housing close to employment centers; 

2. Encourage production of affordable housing; 

3. Phase housing construction with job growth; 

4. Improve access to transit for home-to-work trips; 

5. Encourage developers to locate near existing affordable housing; and, 

6. Increase employment of local residents in the new jobs. 

Each of these measures is promoted with specific suggestions on how to carry it out 
(ABAG, 1985). Strategies like these should be considered when designing the suburban proto
type to be tested in our region. 

C. Pedestrian Encouragement 

One of the primary objectives in designing a prototype center is to induce people to walk 
more and drive their automobiles less. To do this we must provide certain physical amenities. 
Earlier we mentioned providing on-site retail, services and housing. However, merely providing 
these features is not enough. If people have abandoned their automobiles to rideshare or take 
transit, we must make sure that facilities are within a reasonable and comfortable walking dis
tance. 

When designing a center with our objectives in mind, the pedestrian trip must be given a 
very high priority. If the buildings are widely dispersed over the site, people will not be moti
vated to walk and the auto will dominate. Figure 3.1 shows the difference between designing for 
the auto (Plan A) and designing for the pedestrian (Plan B). One of the key elements in pedes
trian-friendly environments is to cluster the buildings so that walking distances are minimized 
and interaction between uses can be more easily facilitated (Jackson and Kulash, 1988). This 
clustering approach also better accommodates transit, to be discussed in the next section. 
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Figure 3.1: Land Use Options 

Source: J ... ckson, Timothy T. and Walter Kulash, "Land Use and TransportationEngineering Measures to Support Clustered Development," !TE, 1988. 

There is a rule of thumb that walking distances from the parking lot should not exceed 
300 feet (Urban Land Institute, 1987). Since we are focusing on how to encourage pedestrian 
travel of all sorts, we have to search further for some standards. A recent survey showed that 70 
percent of all walk trips generated from suburban workplaces are 0.2 miles (1,056 ft.) and 90 
percent of the trips are 0.4 miles (2,112 ft.) or less (Barton-Aschman,1989). If we consider that 
one study showed an average walking speed of 265 feet per minute (Fruin, 1971), this means 
that 1.056 feet would take about 4 minutes to walk and 2,112 feet would take about 8 minutes to 
walk. Given that most people have only an hour for lunch, it is reasonable to assume that walk
ing much more than a 16-minute roundtrip would consume too much time to justify the journey. 
Similar distances have been cited by others, with one study concluding that only 15 percent of 
Americans are willing to walk 2,000 feet for non-leisure trips and another suggesting that the 
maximum acceptable walking distance in suburban areas is 1,000 feet (Cervero, 1988). This 
1,000 feet should serve as a guideline in determining the proximity of the various uses within a 
mixed-use center. 

An appropriate path system is necessary to encourage both pedestrian and bicycle trips. 
These pathways must be designed with sensitivity to the needs of these individuals and with the 
objective of spatially linking the various uses. Often when sidewalks are provided, they are 
located along wide boulevards designed to facilitate optimal automobile flows. However, pedes
trians seek the shortest distance between two points, not always conforming to the street config
uratioc (Cervero, 1986B). Furthermore, the scale of these auto-oriented streets may make pedes
trian travel dangerous as walkers try to cross the street. The optimal approach would be to 
provide a pathway system that includes crossing signals at the points where the pathway inter
sects tl::e street and design it so that the pedestrian has a safe, direct way to move from building 
to building. 

Another feature to include in this clustered, linked environment is outdoor green space 
plazas. While many office "parks" currently provide expanses of open space, they are frequently 
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only large front and side yards created out of compliance with zoning regulations. These areas 
have no design relationship to one another, lack a central focus, and offer absolutely no pedestri
an facilities like benches. To encourage people to get out of the buildings and walk, outdoor 
spaces should be inviting, providing a "central place" and enhancing the human scale rather than 
the automobile scale. 

D. Transit-Friendly Features 

We have briefly discussed reorienting toward the pedestrian, but now we should go one 
step further and think about accommodating transit at suburban centers. 

To illustrate the conflict between auto-friendly and transit-friendly designs, Stephen 
Potter studied British new towns. Figure 3.2 shows optimal designs for both automobile and 
transit accommodation. To prevent congestion from developing at various points in the auto
oriented town, it 1s necessary to distribute various uses at low densities throughout. However, in 
the transit-oriented scenario, there are benefits to creating high density clusters close to the trans
it line so frequent service can be maintained and evenly spread along the route. Thus, the auto 
and the bus require two very different operating environments (Potter, 1984). 

Figure 3.2: Optimal Urban Structures for Public and Private Transport 
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Source: Potter, Stephen, "The Tran.sport Versus Land Use Dilemma," TRB #964,1984. 

Potter looked at the effects of adopting these opposing designs in several new towns. 
Tar le 3.2 summarizes the characteristics of several of the new towns considered: 
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Table 3.2: Key Characteristics of the New Towns Under Study 

Milton 

Keynes Washington Redditch Runcorn Peterborough 

--------------·-------------------------------------·---------------------------·-----------------------------------------·--·----------------········----·-·---------- ................. .. 

Population 107,000 55,000 68,000 65,000 124,000 

Current g::-oss density (ppha/ 12 24 23 32 19 

Planned g::-oss density (ppha)
8 

20 27 25 34 23 

Developr::ent costs to slate per person 

housed 10,200 11,000 4,100 7,000 5,300 

Average bus frequency (min) 30 20 10 5 15 

Cost of b-~s season ticket per week 2.40 1.65 3.50 2.50 3.50 

Subsidy as percent of bus running costs 42 NA 6 5 14 

Average number of shops at local center 5 9 15 7 23 

Note: This table includes two new towns in addition to those considered in the text. Washington (in northeast England) is of comparable size to Redditch 

and Runcorn but was designed similarly to Milton Keynes. Peterborough is comparable in size to Milton Keynes but was designed to promote public 

transport. 

a Persons per hectare. 

Source: Potter, Ibid. 

Milton Keynes and Washington were designed to accommodate the automobile, while 
the Redditch, Runcorn and Peterborough plans tried to strike a balance between transit priorities 
and the presence of autos. Although the original Milton Keynes plan called for frequent transit 
service, once the auto-oriented, low density land use plan was established, the planners realized 
they had made transit-provision very difficult. The original intention of having 2.5 to 5-minute 
headways for bus service became impossible without an inordinately high subsidy. As Table 3.2 
shows, even with headways of 30 minutes, the Milton Keynes bus system required an operating 
subsidy of 42 percent. 

The contrast between this situation and that in Redditch and Runcorn is quite striking. 
Not only are these towns able to provide headways of 10 and 5 minutes, respectively, they are 
able to maintain the service for a very low subsidy. Furthermore, Potter reports that the capaci
ties of the Redditch and Runcorn road systems have been quite adequate in serving the autos 
which are present on the system. In addition, the orientation toward a transit environment has 
made the town pedestrian and bicycle-friendly. 

As an aside, the other aspect to note about the differences between these new towns is the 
cost of construction. By concentrating the majority of the activities in denser areas of the town 
near the transit line, the areas at the periphery do not have to be crossed by water pipes, electric 
cables, etc. and so provision of all types of infrastructure is more efficient than in the case of the 
dispersed land patterns. Table 3 .2 shows the contrast in the development costs of the auto versus 
transit-oriented new towns. Figure 3.3 shows the land use plans for Milton Keynes, Runcorn 
and Redditch. 
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Potter summarized the basic design principles of Runcorn, Redditch and Peterborough as 
follows: 

1. Public transport and car flows are on separate networks, making it possi
ble to concentrate travel flows for public transport while dispersing car 
traffic. 

2. The size of residential areas is determined by the population needed to 
maintain a frequent public transport service. 

3. Residential densities are zoned so that they increase toward public trans
port routes. 

4. Low-density uses (e.g., open space, warehousing, major roads, and parks) 
are zoned away from public transport routes so as not to increase walking 
distance to routes. 

5. Residential areas, employment, shopping, and other major travel
generating land uses are arranged so that they provide corridors of public 
transport movement conducive to high service frequencies. 

6 The overall density of development is changed little, but land uses are 
rearranged to provide a pattern of development that is conducive to public 
transport operations. 
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Figure 3.3: Comparative Land Use Patterns 

'!'77 Res1dent1a1 

- A...,_n,,o, 
Dllllllll Empioymem 1,1" 

• Fu11 school 

S Mtddte school 

- Olher e-dUUIIOf' 
• local call,. 

CenHe 

Hulthc•u,.. 

He•tth 

R11lw1y 

0 ..... 

0 , ... 

Runcorn 

111111111 lndusHoal mm wolh$pec,alcon1<00 

- Ellpressway 

- - - - Raptd !ransoorl route 
■ Loe.al Ct!nlte 

Source: Potter, Ibid. 

Milton Keynes 

15 

Redditch 

l!!I Town c~mr• 

~ IMuSo"•' .,., 

D Bu,1t~••~• 

0 Loc11 c~"''• 

0 Sf'COllO.iltySCl'loOI 

--- M;,,otroad 

--- M,no, ro•d 

~ Rll,l"""ay 

• • ••·••• Bus,...avs 



Because we rarely have the opportunity these days to establish large-scale new towns, 
the challenge is to take these transit design principles and incorporate them into the suburban 
fabric in some effective way. As mentioned previously, current suburban development patterns 
are often too dispersed and lacking in density to support a transit system with a reasonable level 
of service. Pushkarev and Zupan concluded that nonresidential downtowns, if spread over an 
area less than one square mile, must contain at least 10 million square feet to support a moderate 
bus service. However, they also commented that suburban clusters of nonresidential space can 
only occasionally support minimal bus service and even this is usually only possible if they 
contain retail centers or are surrounded by housing in densities greater than 7 dwelling units per 
acre (Pushkarev and Zupan, 1977). 

These conclusions must be explored further because there are examples of suburban 
centers with good bus systems. One example is Bellevue, WA, a suburban center located near 
Seattle. Bellevue contains approximately 4. 7 million sq. ft. of office space and 3 million sq. ft. 
of retail, enabling it to support enough bus service to achieve about a 7 percent transit work trip 
mode share, considered quite good in suburban terms (NCHRP, 1989). Bellevue will be studied 
in more detail in Section 5. As we continue to increase our information base to prepare a subur
ban mixed-use prototype, we will have to further define the feasibility of supporting a reasona
ble level of transit service. 
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4. Transportation Demand Management Strategies 

Demand management is a part of a broad spectrum of policies and engineering strategies 
called Transportation Systems Management (TSM). Demand management devises strategies to 
decrease the number of vehicles demanding capacity on the roads during the peak period. We 
will use demand management strategies in concert with the mixed-use center design principles 
discussed above. Note that our study assumes that the capacity of our transportation system will 
increase only by those improvements which are already planned through 2010. 

The Federal Highway Administration conducted a study to determine the effectiveness of 
using supply and demand management strategies. In this work, travel demand management 
strategies included: ridesharing, scheduling techniques, access management, reduction in the 
need to travel, land use and zoning laws, and vehicle restrictions such as traffic ordinances, 
congestion and road pricing, and goods movement. It was found that applying these measures to · 
the highway and secondary road system could reduce VMT anywhere from 3 to 8 percent. This 
was calculated using a high and low scenario approach. The high scenario assumed that one in 
five SOY (single-occupancy vehicle) drivers could be induced to rideshare or take public transit. 
The low scenario assumed a rate of one in ten SOV drivers choosing alternative travel means 
(Lindley and McDade, 1988). In this section we will look at the aspects of demand management 
which are most applicable to our centers. 

Transportation Management Associations (TMAs) 

Transportation management associations (TMAs) are organizations created to promote 
demand management strategies. Membership can be either voluntary or mandatory, depending 
upon local statutes, and the membership is usually comprised of private sector participants 
and/or government entities. In some cases, the organization may be entirely a private sector 
initiative serving a particular office complex or group of businesses. In most instances, TMAs 
emerge in suburban areas with high concentrations of white collar workers and low levels of 
transit service (Cervero, 1986B). 

The focus of a particular TMA depends upon its membership and the transportation 
problems specific to its region. The TMA can become involved in anything from lobbying for 
transit improvements, to providing computerized carpool matching services, to actually broker
ing vans and buses. The developer and private sector-supported TMAs tend to shy away from 
promoting legislation which requires developer contributions for road improvements or manda
tory traffic reduction programs. 

The central issue for this report is how effective these TMAs might be in reducing traffic 
associated with the mixed-use centers we are studying. Much of this effectiveness depends upon 
how successful the organization is in applying demand management strategies appropriate to the 
particular problems of its region. There are moderately successful cases like the one in Tysons 
Corner, VA, where 70,000 workers converge daily on this large office/retail center. The Tysons 
Corner Association initiated a vanpool program and shuttle bus system which got 5,000 vehicles 
off the area's clogged roads (Cervero, 1986B). As discussed below, the most successful efforts 
tend to be carried out for and by large, single-tenant projects like Pacific Northwest Bell with 
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1,200 employees in Bellevue, WA. Through a combination of incentives and disincentives, 
PNB recently reported a mere 25 percent rate of solo commuting (UMTA,1989). 

On the other hand, there is the Newport Center Association in Southern California which 
closed down after a year of promoting ridesharing to 10,000 employees in an area of Newport 
Beach. The whole program failed because of inadequate top-level management interest and 
commitment among the target corporations. The most difficult situation for a TMA to surmount 
is one with a multitude of small office developments with many different tenants (Cervero, 
1986B). To further assess the potential effectiveness of transportation management initiatives, 
we will look at individual strategies below. 

Ridesharing 

In an attempt to reduce the number of vehicles on the road, programs are often instituted 
to encourage people to either carpool or vanpool. It has been concluded, however, as evidenced 
in Newport Beach, that employers must get involved for ridesharing programs to succeed. Some 
employers have actually designated on-site transportation management coordinators to provide 
matching services and promote the program. There is some evidence that the presence of a 
coordinator does help to increase ridesharing participation. In a survey of 120 sites, those 
without a coordinator were found to have an average ridesharing of 5 percent, compared to 11 
percent at those with coordinators (Cervera, 1986B). 

As mentioned previously, ridesharing programs tend to be less successful at sites with 
multiple establishments. Even places with active TMAs like Tysons Corner have reduced SOVs 
by about three or four percent primarily because of this multi-tenant constituency. Firm size and 
type of labor force also affect ridesharing rates. The greatest success has been seen at large 
firms with relatively sizable portions of clerical and data processing staff. One survey showed 
that non-SOV shares at firms with over 1,000 employees range from 30 to 40 percent, while 
those under 1,000 average around 20 percent (UMTA, 1989). 

Design incentives are an important consideration. Designating priority parking near the 
building for carpools and vanpools is an inexpensive way to encourage ridesharing. Providing 
pedestrian-accessible, on-site restaurants and stores encourages employees to give up their autos. 
If stores and services are not within a reasonable and comfortable walking distance, which is the 
preferred situation, then excellent shuttle service connecting these uses must be furnished. 
These elements also encourage transit usage, a topic which was considered in more detail in 
Section 3-D. 

There are other factors which affect the success of ridesharing programs. In the discus
sion on the jobs-housing mismatch, it was proposed that having a substantial portion of the 
workforce living within three to five miles of the job site was adequate to overcome the problem. 
While t:iis will reduce vehicle-miles traveled (VMT), it will also most likely thwart ridesharing 
efforts if SOV disincentives are not also employed. Commuters with long trips tend to rideshare 
more readily than those living nearby. However, because we are concerned with the regional 
road system, the localized congestion caused by a more proximate workforce may be the price 
we pay to see a decline in VMT. 
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Flextime, discussed in the next section, also might act to undo ridesharing efforts. While 
flextime might serve to spread out the arrival and departure times of employees so that peak 
congestion is reduced, it also makes matching people for ridesharing more difficult because the 
starting times might vary widely. However, there is conflicting evidence on this point. In the 
San Francisco Bay Area, those having flextime privileges were able to be matched for rideshar
ing 30 percent of the time compared to 16 percent for those not on flextime. On the other hand, 
in Pleasonton, CA, only 7.9 percent of the employees with flextime rideshare compared to the 
11.4 percent rate for the entire workforce (UMTA, 1989). Again, the key to applying transporta
tion management techniques is understanding the needs and priorities of the population being 
targeted. 

Time Scheduling Techniques 

Time scheduling refers to flextime and staggered hours programs. The main objective is 
to avoid exacerbating peak period congestion by extending the period of time over which 
employees arrive and depart. Flextime is implemented on an individual company basis and 
involves establishing windows of time in the morning and evening within which employees can 
choose their work hours. Usually, an employee can choose to arrive at work between 7:00 a.m. 
and 10:00 a.m., work the required number of hours and then depart between 3:00 p.m. and 6:00 
p.m. The net effect is that all employees are not converging on the site between 8:45 a.m. and 
9:00a.m. 

The same effect can be achieved through staggering work hours in a multi-tenant com
plex. This requires businesses to establish work hours starting at various times, with each busi
ness maintaining a set daily work schedule. For example, company A may have an 8 to 4 day, 
while B has an 8:30 to 4:30 day, and C works 9 to 5. Another approach to staggering hours 
carried out within a particular firm is to have shifts with several different starting times in the 
morning, instead of allowing individuals to choose their arrival times as is the case under flex
time. 

As mentioned earlier, there is some skepticism about the effectiveness of flextime in 
achieving regional traffic reduction objectives. In some cases it has been shown to interfere with 
ridesharing programs unless the two programs are linked. On the other hand, this flexibility is 
certainly a blessing to working parents and those who have long commutes both in cars and on 
transit. As with all policies, time scheduling techniques will only be effective if applied in 
appropriate situations. 

Parking Management 

Probably the single most effective means of getting SOV commuters to change their 
behavior is through regulating the parking supply at the workplace. The Pacific Northwest Bell 
case in Bellevue, WA, is a prime example of this. When the project was built, there were only 
440 parking spaces supplied for 1,200 employees. Of these spaces, over half were designated 
for ride sharing vehicles. In addition, those having a vehicle occupancy of less than three were 
required to pay $60 per month to park. The net effect has been a decline of SOV commuting to 
25 percent (NCHRP, 1989). 
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It must be kept in mind that parking disincentives cannot be imposed without presenting 
some ridesharing or transit incentives. Otherwise, it may become difficult to hire employees. In 
the PNB case, there is an in-house ridesharing coordinator who provides rideshare matching 
services, a good bus system serving the area, the use of flextime, and reduced parking rates for 
those who manage to form a carpool with only two people (UMTA, 1989). 

Another example of the effectiveness of combining parking disincentives with alternative 
incentives is the Twentieth Century Corporation at Warner Center in West San Fernando, CA. 
This company, with 1,150 employees, reduced the solo driving rate from 95 percent to 65 per
cent by having a ridesharing coordinator who provides matching services and transit passes, by 
giving free parking to carpools, and by charging SOVs. It was noted that when the company 
began charging for parking, the carpool rate jumped from 6 to 31 percent (UMTA, 1989). 

One of the problems with restricting parking supply is the strong opposition of many 
developers, particularly those who build speculative projects. Currently, developers expect to be 
able to supply between three and four parking spaces for every 1,000 square feet of office space, 
claiming the market will not accept anything less. This results in a sea of parking that caters to 
the SOV. Furthermore, recent calculations show that a standard at-grade parking space costs 
$4,972 on average for development and constructions costs with additional operating expenses 
of $955 per year. For a freestanding multi-level parking structure, the figure jumps to $20,125 
per space plus $2,756 annually for operating costs (Urban Land Institute, 1989). Current prac
tices actually subsidize people who drive, while those who take transit often get nothing. Park
ing policy is something that both developers and local regulators must seriously reassess. 

Traffic Reduction Ordinances 

We have mostly been talking about getting the SOV drivers to change their behavior. 
However, as mentioned previously, transportation management programs do not work without 
the support of upper management. Therefore, sometimes it is necessary to take measures to get 
executives and developers to change their behavior as well. These measures have recently been 
taking the form of traffic reduction ordinances. 

Generally speaking, a traffic reduction ordinance is a law enacted by a local government 
which requires companies to undertake programs to reduce SOV trips by some specified 
amount. The most notable example is Pleasanton, California. Its ordinance applies to employers 
with 10 or more employees, with stricter requirements imposed on larger companies and devel
opments. The broad goal is a 45 percent reduction in SOV trips over a specified period of time. 
The company is given free reign to achieve this goal within this period, and if it does not, the 
city may impose a specific program. Then, if this plan is not implemented, fines of $250 per day 
can be levied until the company complies (UMTA, 1989). 

Other such ordinances are being enacted all over the country. Some areas like the South 
Coast Air Quality Management District in California are taking such measures with the ultimate 
goal of reducing air pollution from auto emissions. In New Jersey, a bill has been introduced in 
the State Legislature requiring all municipalities to develop traffic reduction ordinances. We can 
expect to see an increasing number of these ordinances in the next several years. 
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Summary 

To sum up the implementation of transportation management programs, UMTA has 
prepared the table presented below. This concise synopsis of transportation management will be 
referenced again in the process of designing our mixed-use center prototypes. 

VARIABLE 

Program 

Tenant 

Parking 

Transit 

Best and Worst Cases for Transportation Management Programs 

BEST CASE 

Transportation Coor'dtnator, personallz~ 
In-house carpool llll'ltching, priority carpool 
parking, transit encoureg-nts, 
bicycle facilities end promotions, 
possibly flextime 

Large COITl)llny, nunerous clerical, or data 
processing staff 

Tight supply, moderate to high prlces,lov 
level of parking cost sibsldy, little on or 
off street parking nearby, good enforcement 
of carpool preferential parking 

Frequent service, llfll)le capacity, stable 
fires 

WRST CASE 

No Coordinator or little comnltment, 
carpool Information, no matching, 
little ff any transit Information 
or pan aa,lea, few bicycle facilities, 
little management s~rt 

Small COl!l)llny, high proportion 
of professional staff 

~le auppty, low or no prices, 
parking sl.bsldfes from en'ployer, 
available nearby parking, no carpool 
atell enforcement 

Capacity constral~, aervlce 
less frequent, fares Increasing 

Source: UMTA, "An Assessment of Travel Demand Approaches at Suburban Activity Centers," 1989. 
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5. Travel Behavior at Existing Mixed-Use Centers 

Trip generation and modal split rates are typically assigned standard values which have 
been calculated using information from existing places. However, because there is not a great 
deal of experience with the mixed-use suburban prototype we are studying, the standard values 
'1,l) Pot be appropriate. Thus, we must look at case studies of existing mixed-use centers to help 
-~ understand how to model behavior accurateiy f0r our prototype. (Note: No center studied has 

all tbe characteristics we have determined would be needed in our suburban prototype. There
fore, figures derived from existing places must be considered of limited significance.) 

There are two noteworthy studies for us to draw upon. The first is a study in progress 
being conducted by the National Cooperative Highway Research Program (NCHRP) of the 
Transportation Research Board: "Travel Characteristics at Large-Scale Suburban Activity Cen
ters," and the second, "Trip Generation for Mixed-Use Developments," was published in 1987 
by the Colorado/Wyoming Section of ITE. Both projects utilized survey instruments to gather 
actual data on travel patterns associated with mixed-use centers. The conclusions are presented 
below. 

"Travel Characteristics at Large-Scale Suburban Activity Centers" 

The NCHRP consultants chose six recently-developed "suburban activity centers," each 
with at least 5 million square feet of office and retail, with the retail component being at least 
600,000 square feet. These centers are between 5 and 45 miles from the regional central busi
ness district: Bellevue (Seattle), South Coast Metro (Los Angeles), Parkway Center (Dallas), 
Perimeter Center (Atlanta), Tysons Corner (Washington, DC), and Southdale (Minneapolis-St. 
Paul). More detailed characteristics of each center can be found in Table 5.1 below. 

The team produced a comparison, by land use, of observed trip generation and trip 
generation which would result from the application of published ITE rates. This assessment was 
conducted for both AM and PM peak periods. The detailed trip generation tables included in the 
NCHRP report are presented in the Appendix. Following are the general conclusions drawn 
from the comparison: 

1. Office - On a per square foot basis, the observed rates were lower than 
ITE. However, the observed rates per employee were generally higher
than the published ITE rates. 

2. Retail - The majority of the regional malls surveyed showed rates lower 
than the ITE rates. The results varied, however, among the specialty, 
community and neighborhood centers. 

3. Residential - On a per occupied square foot basis, the observed rates are 
comparable to the ITE published rates. Per resident, however, the ob
served rates are actually higher. 

4. Hotel - The majority of the hotels had a lower observed rate than the ITE rate. 
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"Trip Generation for Mixed-Use Developments" 

The ITE Colorado Section Technical Committee on Trip Generation conducted its survey 
es :, i.xed-use sites in Colorado only. Compared to the NCHRP centers, the Colorado centers 

, _ · '.\'~ ·c I aiher small, ranging from 95,104 to 1,000,000 square feet. The only criterion for 
,f' ~ x w . .:, :h"'t the site include two or more different uses. The general conclusions reported 
:.t< ;;irt1,.:> ·; 1 the February 1987 ITE Journal were: 

1. Published ITE rates can be used to estimate total daily trip generation for 
mixed-use centers. 

' The peak hour ITE rates should be reduced by 2.5 percent when applied to 
mixed-use developments. 

3. Studies should be conducted in other states to determine if the results of 
this study are valid. 

Give~ the somewhat inconsistent nature of the conclusions of these two studies, the 
,•.t triµ generation rates used in the evaluation phase of this study will have to be carefully 
.;e,,:x-d. 

,:i {\Jmparison of the NCHRP Study and the Rice Center Study 

A r ·search project conducted by the Rice Center for the Houston-Galveston Area Coun
u 19't!7. "Houston's Major Activity Centers and Worker Travel Behavior," looked at travel 

c.I , ;-;...:;ks ,1ssociated with the Houston CBD, and three suburban centers in the Houston 
" ~11,::: J·1:,e~1way, City Post Oak and the Energy Corridor. 

Table 5.1 presents the general characteristics of the Houston CBD, the three Houston 
.. ' "'.': >d cen.as and the six centers covered by the NCHRP study. These centers range in size 

r,, rr Beilevue, which is 440 acres, to Parkway Center near Dallas, which is 1,870 acres. Each 
, e .,kr contains so.ne amount of office, retail, hotel and residential uses, although data is not 
, ~i' ~ble in. ~L ~ail for each of these items in every center (see notes on Table 5.1). BecausG 

a· ~1 &/~ f< AR s were not always available, commercial space per total acreage was calculated for 
1· -:b center as a rough means of comparing development intensity. Houston CBD and City Post 
!).:;.k Jre the most dense centers when evaluated using this measure. 
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Table 5.1: Characteristics of Case Study Centers 

Commercial Space 

{mill. sq. ft.) 
Commercial Dislllnce 

Space/Acre Hotel Total Residential From CBD 
Center Acres Office Relllil {sq. ft.) Rooms Employment• Units•• {miles) 

---------------- --------- ------------ ------------ ------------ ------------ ------------ ------------ ------------
Houstoo CBD 969 51.8 5.9 59,546 5,500 178,304 NIA 
City Post Oak 960 25.3 16.0 43,020 3,727 54,650 NIA 6 
Greenway 848 12.1 0.5 14,858 980 37,878 NIA 4 
W. Houston Energy Corridor 1,715 7.4 2.6 5,830 1,057 28,317 NIA 12 

Bellevue {Seattle) 440 4.7 3.0 17,500 1,000 19,030 556 10 
S. Coast Metro {Los Angeles) 580 3.5 4.0 12,931 1,800 17,330 2,300 45 
Parkway Center {Dallas) 1,870 17.0 7.0 12,834 2,200 48,375 15,000 10 
Perimeter Center {Atlantll) 1,450 13.0 2.0 10,344 1,800 42,430 200 12 
Tysons Comer (Washington, DC) 1,230 13.0 3.0 21,138 NIA 37,650 1,745 12 
Soutbda le {Minneapolis) 960 4.0 3.0 7,292 2,200 19,855 3,000 10 

"The employment figures for the NCHRP centers include only workers associated 

with the office and relllil space. 

••The Houston •tudy did not focus directly on the travel characteristics of residents 

in the centers and so no counts of residential units were done. The figures 

given for Bellevue and Tysons Corner represent only those surveyed and not total 
units in the centers. 

The NCHRP study looked at employees per acre to also get some sense of the intensity 
of use of floor space. This calculation yields the following based on office and retail employees 
and total acreage: 

Bellevue 
S. Coast Metro 
Parkway Center 
Perimeter Center 
Tysons Corner 
South dale 

emp./acre 
43.2 
29.9 
25.9 
29.3 
30.6 
20.7 

When evaluated in these terms, Bellevue clearly is the most intensively utilized center of 
these six. 

Employee Work Trips 

One of the first elements to assess is the work trip patterns of the employees of a center. 
A major aspect of the journey-to-work is modal split. Table 5.2 shows the mode choice deter
mined through the administration of a travel survey at the NCHRP centers; the data for the 
Houston centers has been taken from the 1980 Census journey-to-work information because 
mode information was only gathered for all trips in aggregration by the survey team. 
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Table 5.2: Work Trip Modal Split 

Center 

Houston CBD 
City Post Oak 
Greenway 

W. Houston Energy Corridor 

Bellevue (Seattle) 

S. Coast Metro (Los Angeles) 
Parkway Center (Dallas) 

Perimeter Center (Atlanta) 

Tysons Comer (Washington, DC) 

Southdale (Minneapolis) 

Drive 

Alone 

56.4% 

73.0 
69.4 

75.7 

Carpool/ 
Vanpool 

29.1% 
21.9 

25.4 

18.8 

Driver 

73.9% 

92.5 
94.2 
93.0 

89.2 
92.1 

Passenger 

16.9% 

6.4 

5.6 
6.5 

9.8 

6.6 

Note: Modal statistics were gathered for all of the centers through the administration of 
travel surveys. However, the Houston surveys obtained only information oo mode split 
for all trips, not just work trips. Therefore the information presented here for the 

Houstoo centers is taken from 1980 Census journey-to-work data. 

Bus Walking/Bike 

13.5% 0.7% 

2.5 2.4 

2.7 1.6 

0.2 4.4 

8.8 I.I 

0.1 1.0 
0.2 0.0 
0.5 0.0 

0.7 0.3 
0.8 0.5 

Although we must be somewhat guarded in drawing conclusions from the Houston 1980 
data, there are several points that seem fairly apparent about the modal choices among all ten of 
the centers. First, Houston CBD and Bellevue have substantially higher bus utilization than the 
other centers. In the case of the Houston region, over 90 percent of the transit routes are CBD
oriented, which may partially explain for why the bus utilization is much lower in the suburban 
centers despite of the fact that City Post Oak is a fairly large and dense location. 

The Bellevue bus share of 8.8 percent is remarkable given the relatively small size of this 
center compared with most of the others. Like Houston, this is partially explained by the differ
ences in transit supply between Bellevue and the other five NCHRP centers. None of the other 
five centers has fixed-route transit serving it as an end-of-the-line destination. However, Belle
vue has 17 Seattle Metro routes delivering commuters to the Bellevue Transit Center, which has 
bus bays, covered seating areas and information booths. Thus, while demand for transit certain
ly is a crucial element, the supply side is equally important. The destinations can be very large 
and dense, but if there is not adequate service available to the workforce, obviously there is no 
means of inducing use of transit. 

Another element is the rate of carpooling and vanpooling. Because the data on rideshar
ing was collected differently in the two studies, a comparison cannot readily be made. However, 
Table 5.3 shows the average automobile occupancy for all of the centers. There is no qualitative 
information in the Houston report to explain why the least dense center, W. Houston Energy 
Corridor, has one of the highest vehicle occupancy rates. While it makes intuitive sense that the 
Houston CBD has a relatively higher occupancy rate, it is not immediately apparent why the 
moderately-sized Greenway Center has the highest rate. It is neither the largest nor the densest 
of the ten centers. The report may fail to mention area TMA's which are affecting these rates. 
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Table 5.3: Average Auto Occupancy - Work Trips 

Average 
Auto 

Occupancy 

Houston CBD 1.21 
City Post Oak 1.13 
Greenway 1.26 
W. Houston Energy Corridor 1.21 
Bellevue (Seattle) 1.16 
S. Coast Metro (Los Angeles) 1.07 
Parkway Center (Dallas) 1.06 
Perimeter Center (Atlanta) 1.07 
Tysons Corner (Washington, DC) 1. 11 
Southdale (Minneapolis) 1.07 

A clue to the success of ridesharing is found in the case of Bellevue. Bellevue 's auto 
occupancy rate of 1.16 is not remarkable when compared to the other centers. However, when 
one office building is removed from the figure, the rate drops to 1.10. This particular building, 
PNB Plaza has an auto occupancy rate of 1.74 and a transit usage rate of 12 percent. This 
anomaly is due to a very stringent parking management system at the PNB building described in 
Section 4. With 1,200 employees in the building, there are only 402 on-site parking spaces and 
over half are reserved for HOV's. In addition, vehicles arriving with three or more persons can 
park for free; otherwise, the fee is $60 per month. 

Intermediate Trips 

Another influence on modal split and the overall regional traffic congestion level is the 
rate at which people take trips for purposes other than to get to and from work. Earlier in this 
report, we discussed the importance of understanding the lifestyles of the current workforce so 
that we may better influence the commuting patterns. Looking at why people stop on the way to 
and from work, and what they do on their lunch hours may assist us in determining how to 
design centers which will take some of the strain off the regional transportation network. 

The NCHRP study did an excellent job of capturing the patterns of intermediate stops 
made during the work trip and the midday. The results are summarized in Table 5.4. Bellevue 
has a significantly higher proportion of employees making stops to and from work than the other 
five centers. The NCHRP study team attempted to determine a reason for this and could not. 
They posed the hypothesis that Bellevue is far more dense and compact than the other centers, 
but no support for this theory was readily apparent. Bellevue employees show midday rates 
similar to the other centers. 
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Table 5.4: Characteristics of Trips Made By Suburban Activity Center Employees 

Soulh Coi<t J'Jr\"'IY f'tnme1er T)1(lOS 

Ucuc, uc Mcll\l Ccmcr <.:cntt1 ColllCI Soulhllalc 

IriJLIILI\'wt 

. l'roponlon of cmplo)ccs l-1'\ 1 l'\ ! I'\ 17'1, 17"- 17~ 

who SIOp 

. Proponion who rn,p I~'\ ij'\ 9'\ I 2'\ 9<\ 7<\ 

wllhln SAC 

. Avcuge number of Slops I 4 I 2 I 2 1.2 1.2 1.2 

per trip 

Middu..Itim 

• Propon.ion of emplo)c-,:s H'\ 5'1'\ H'\ 46.., 55<\ 42~ 

who make I midday 1np 

• l'roponlon who make 1 2'1'\ 22'\ 2~ 33'\ 32'!\ 23, 

mldd1y trip Wllhin 
the SAC 

Avcuge number of s1opt I 7 1.9 1.6 1.6 1.6 1.6 

per trip 

lrut.l'nl~n 

• Propon.ion of cmplo)«c1 """" 4(1'\ 37'\ 35'\ 36'!\ 36, 

who SIOp 

. Proponlon who stop It'~ fl'\ 9'1, 10'\ lln 13~ 

wilhln SAC 

. Avenge number or I 7 I 0 11 1.2 1.5 I.S 
Slops per lli p 

Source: NCHRP, 1989. 

Excluding Bellevue, the two centers with slightly higher rates of employee stops en route 
are South Coast Metro and Parkway Center. It was determined that this is due in part to the 
presence of greater proportions of female and secretary/clerical workers in these two centers. 
These groups tend to have more intermediate stops than others. 

Important to examine in these patterns is the proportion of those who make intra-center 
stops. We proposed early on that to reduce trips on the regional network, more trips would have 
to be captured within the center. The NCHRP team identified a possible causal factor for centers 
having lower than average intra-center stop rates. The four centers with lower rates are South 
Coast Metro, Parkway Center, Southdale, and Tysons Corner. The one factor these centers have 
in common is the proximity of external retail trip generators. Thus, more people will be attract
ed to stop outside these centers than in the case of Bellevue and Perimeter Center which are 
relatively isolated in terms of activity concentration in their region. The NCHRP team proposed 
the following relationship: 

1. For centers with relatively little retail activity immediately adjacent, about 
13 percent of the employees will stop within the center on their way to 
work and approximately 15 percent will stop there on the way home. 
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2. Centers with a significant amount of retail immediately adjacent will have 
approximately 8 percent of the workforce stopping in the center on the 
way to work and about 10 percent stopping on their way home. 

Table 5.4 also shows the patterns of midday trip-making. The NCHRP team determined 
that there is a correlation between occupation and the proclivity for making a midday trip, with 
professional/technical staff more likely to go out at lunchtime. Given the data gathered from the 
six centers, the following relationships were suggested: 

1. For centers with at least 60 percent professional, technical, manager, or 
administrator positions, the proportion of office employees making 
midday trips within the center ranges from 29 to 33 percent. 

2. For centers which have lower proportions of these professional categories, 
the expected internal midday trip rate is between 20 and 23 percent. 

Another factor which influences the midday internal trip patterns is the availability of 
eating establishments. The fact that Perimeter Center has the highest midday intra-center trip 
rate is probably due to the availability of various restaurants within the center and a correspond
ing lack of lunch opportunities in the largely residential area surrounding the center. 

Intermediate Stop Trip Purposes 

The NCHRP study also surveyed intermediate stop trip purposes. The results are pre
sented in Table 5.5. The most frequently cited reason for a stop on the way to work is to drop a 
child at childcare or school -- an average of 34 percent of the office workers stop for this. pur
pose. In second place, an average of 21 percent said they stop on work-related business on the 
way to the office. On the way home, 21 percent stop to shop, 14 percent pick up a child at 
school or childcare, 15 percent stop for social or recreation reasons such as health clubs, and 13 
percent stop at the grocery store. 

It is rather clear given these intermediate trip purposes that there is ample opportunity to 
shape travel patterns by providing needed services within the center. If there were childcare 
services on-site, perhaps more people would be free to carpool by bringing the child along. If 
there were shops, restaurants and supermarkets within the center, workers might be enticed to 
remain in the center for a longer period of time, thus spreading the peak demand for regional 
highway capacity. These factors must be considered in the design phase of this project. 
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Source: NOIRP, 1989. 

Table 5.5: Intermediate Stop Trip Purposes 

Distribution of Trip Purposes by Time Period 

Along Idp To Work Midday Trips Along Trip Home 

Trip Purpose 
Work Related 21% 25% 6% 

Meal/Snack 10 35 4 

Shopping 3 13 21 

Childcare/School 34 • 14 

Pick Up/Drop Off Passenger s 3 

Education • I • 2 

Social/Recreation2 3 3 IS 

Home • 4 O' 
Banking 7 9 6 

Medical 2 2 3 

Dry Oeaners 9 7 
Gas Station o• I o· 
Grocery Store 2 I 13 

Other _j _j __Jj 

100 100 100 

~: 

I • indicates less than 1 percent 

2 Health club trips have been included under the Social/Recreation category 

3 By definition, trips to home from work cannot have an intennediate stop at home 

• Intermediate stops at gas stations along the way either to wort or from work 
have been excluded in this distribution. During the trip to worlc., the survey 
indicates that roughly 11 percent of all intermediate stops are at a gas station. 
Along the trip home, roughly 9 percent of all intermediate stops are at gas 
stations. 

Table 5.5 also shows midday trip purposes. An average of 35 percent of the midday trips 
are for a meal or snack, 13 percent are shopping trips, and 9 percent are for banking. This again 
shows the opportunities which exist to shape travel behavior by locating appropriate services 
within the center. 

Midday Walking Trips 

The NCHRP study also identified a rather direct relationship between the proximity of 
the services to the office space and the propensity of the workers to walk to their midday destina
tions. The GaIIeria Ma11 in the Parkway Center showed a 17 percent walk share for midday 
trips. The Galleria, containing 970,000 square feet, is connected by enclosed walkways to 
approximately 1 million square feet of office space and has a total of 2.1 million square feet of 
office space within 2,000 feet of the mall. Be11evue Square Mall, also with 2.1 million square 
feet of office space within 2,000 feet, generates a midday peak hour walk mode of 6 percent and 
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contains 1,066,300 square feet of retail space. Bellevue has a pedestrian pathway system as 
well. Perimeter Mall in Perimeter Center has 1,436,000 square feet, receives a 7 percent midday 
walk trade, and has 2.8 miIIion square feet of office space within 2,000 feet. 

Residential Travel Characteristics 

Various residential area~ within the six NCHRP mixed-use centers were surveyed to 
determine their travel character i -.tics. Residents were asked specifically about the work location 
and the trips they made within the center. Table 5.6 summarizes the findings. 

The percentage of those living and working within the center ranges from 13 to 50. It 
was determined that, on average, owner-occupied households have "internal" workers more 
often (31 percent) than renter-occupied units (28 percent). In addition, the larger the center, the 
more likely it is that the residents will also work there. Those classified as large, Tysons Corner 
and Parkway Center, had an average of 33 percent of their residents employed within the cen
ters, while the smaller centers averaged 27 percent. 

The denser centers of Bellevue and South Coast Metro exhibited a higher walk mode 
share for trips internal to the center. Shorter walk distances and Bellevue's pedestrian path 
system contribute to increased walking trips. While these walking trips represent only a very 
small proportion of the intra-site trips, perhaps if larger residential components were studied 
and/or provided on-site, a significant impact on travel patterns could be made. 

Table 5.6: Intra-Center Trips Made by Residents 

'llo of Employed R.esidcnu 2 
Mode of Trips Made 

WilJ:U.O I.be SAC 
8i:nd,m11I 511, Miu;b :tli:i:tk :ilUWll :it.C 6.IIIQ ~ Illlllil 

BtUn~ 
E.ua Side . , .. ., .. 1, .. O'llo 
The Parit )2 16 ◄ 0 
12 Ccnaul SquaR 27 n 2◄ ◄ 

Soulh Cont Mtlro 
The uka ll 76 2◄ 0 
The C>PC ll 96 ◄ 0 
Vlll•a< Crcdt 27 19 II 0 

P■ r1c.WIJ: Cftlltt' 

SpnnaMudow1 ll 100 0 0 
Can>liN Ql.l,c ,0 91 0 9 
"'-11KqUCl0Yb I ◄ 91 2 0 

TJ!!!!!I Corntt 
com- ◄() 9l 6 
ll010n<1.1 ll II◄ 

~ 
Ed1nbotoiil,h 21 91 0 
The Colony 15 17 10 l 
The Ccdan )2 9) 2 ' The Durtwn ll II◄ ◄ 2 

I U1< of lhclC data by lndlvidu.sl r,:sidcndal complu II uutioncd. A more appropriate use of 
lhc datJ .,.outJ be in LOW 

2 Sued on Lhc tnp diary provided by lhc 1Ut'\'e)' n:,p:nScnu. le LI cstJm1tcd tJ\11 on 1ven,e 
lhc n:wdcnu male 2 I tnps OUl&U:lc lhclr complel bul iNiemal \0 dwc SAC. 

Source: :SCHRP, 1989. 
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Pleasanton Study 

Pleasanton, California, enacted a traffic reduction ordinance requiring employers to 
reduce peak hour trips by 45 percent. This program has been in force for several years; Cervero 
and Griesenbeck (1987) conducted a study of the travel patterns occurring as a result of the 
regulations. The general conclusions drawn from the study are as follows: 

1. In 1986, 62 percent of those employed in Pleasanton were female. 

2. Over 26 percent were classified as management/administration, 21.1 were 
clerical, 21.0 were service, and 17 .6 were professional/technical. 

3. The share of professional employees commuting more than 15 miles was 
much higher than that of the non-professionals. This suggests that the 
long average commuting distance of 15 miles is more a function of higher
income workers choosing to live farther away, rather than lower-income 
workers being pushed out by rising housing prices. 

4. Analysis of travel data showed that those most likely to rideshare have 
long commuting distances, work for a large company in a single-tenant 
site, and are in non-professional, non-management positions. 

5. People are more likely to "flex" their working hours if they commute 
relatively long distances, work for a small firm in a multi-tenant complex, 
and have a professional/management position. This may reflect in part the 
difficulty of implementing ridesharing for smaller firms, which leaves 
them with flex-time as the other option for fulfilling the TSM ordinance 
requirements. 

6. Flex-time privileges discourage ridesharing. Most of Pleasanton's trip 
reduction requirements have been achieved through flex-time. 

7. The most effective approach to demand management may be to encourage 
staggered hours across firms so that ridesharing within firms can be 
accomplished in concert with spreading the trips over a longer time 
period. 

31 



6. New Jersey: Route 1 Corridor Region 

While the purpose of this study is to further our understanding of the relationship be
tween suburban land use and transportation in general, the laboratory we \\ill be using to test our 
ideas is the Route 1 Corridor region in central New Jersey. This region includes Mercer County 
and southern portions of Middlesex and Somerset Counties. To establish a foundation for the 
analytical portion of this project, we will begin by assessing some of the attributes of the Route 1 
region which are pertinent to issues discussed throughout this report. In addition, the efforts of 
the REGIONAL FORUM and the State Planning Commission will be discussed in terms of their 
recommendations for establishing mixed-use centers. It should be understood, however, that 
this section will be somewhat cursory in nature, with a substantial amount of data and analysis to 
be provided in a subsequent phase of this project. 

Economic and Demographic Characterics of the Route 1 Corridor 

The Route 1 Corridor Region, comprised of 32 municipalities, had an estimated popula
tion of 616,766 in 1987. Table 6.1 shows the change in population by municipality since 1980. 
Gro\\'1h has clearly been taking place in the suburban and more rural municipalities like West 
Windsor, Franklin, Plainsboro and South Brunswick, while older localities and cities like Man
ville, Milltown, Trenton and New Brunswick have been losing population. However, this losing 
trend is expected to turn around by 2010, with every municipality in the region experiencing 
some level of growth, albeit with the suburban areas continuing to caputre a greater share. The 
task is to determine how much of this growth is already accounted for in existing development 
proposals and how much can be shaped by our mixed-use center land use approach. 

Table 6.2 shows projected jobs/housing ratios for each municipality. While the regional 
figure shows a nice balance of 1.56, some municipalities have rather low ratios, indicating that 
their resident labor force is commuting somewhere else to work. Without current travel data, 
however, it is difficult to know the extent of a spatial mismatch between jobs and housing within 
the region. The jobs-housing factor is one important consideration when deciding upon the 
potential future location for our prototype centers. 

The State Department of Labor recently prepared an analysis of labor demand versus 
supply in New Jersey through the end of the century. Most of the labor force growth within the 
next decade will be accounted for by women and minorities, with a declining overall proportion 
of white males relative to the total. There may be a labor shortage because of the baby-bust (a 
decline in the 16 to 24 age cohort), skills mismatch and a lack of affordable housing. Unem
ployment is expected to be 3.5 percent in 2000 if the economy continues to grow as projected. 
Retraining efforts will be needed because a major portion of the new jobs will be in the service 
sector, requiring higher levels of education and skills to meet "high tech" information-processing 
needs or to fill specialized positions such as nursing and computer maintenance. Raising the 
retirement age may be considered to keep older workers in the workforce longer. In addition, if 
the affordable housing issue is not addressed, it will be very difficult to attract workers from 
other areas (Department of Labor, June 1989). 
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Table 6.1: Municipal Population Trends and Projections 

Estimated Percent I Projected Percent 

Population Population Change Change I Population Change Change 
Municipality 1980 1987 1980-1987 1980-1987 I 2010 1987-2010 1987-2010 

-------------------- ------------ ------------ ------------ ----------------- I ---------- ------------ ------------
East Windsor 21,041 23,171 2,130 10.1 I 34,000 10,829 46.7 
Ewing 34,842 35,656 814 2.3 I 38,700 3,044 8.5 

Hamilton 82,801 87,106 4,305 5.2 I 101,630 14,524 16.7 

Hightstown 4,581 4,843 262 5.7 I 4,900 57 1.2 

Hopewell B. 2,001 2,021 20 1.0 I 2,550 529 26.2 
Hopewell Twp. 10,893 11,282 389 3.6 I 16,850 5,568 49.4 
Lawrence 19,724 25,166 5,442 27.6 I 31,200 6,034 24.0 

Pennington 2,109 2,276 167 7.9 I 2,800 524 23.0 

Princeton B. 12,035 12,172 137 1.1 I 13,000 828 6.8 
Princeton Twp. 13,683 14,288 605 4.4 I 23,000 8,712 61.0 
Trenton 92,124 90,646 (1,478) -1.6 I 97,898 7,252 8.0 
Washington 3,487 5,347 1,860 53.3 I 10,500 5,153 96.4 
West Windsor 8,542 13,149 4,607 53.9 I 26,400 13,251 100.8 

MERCER 307,863 327,123 19,260 6.3 403,428 76,305 23.3 

Franklin 31,358 38,468 7,110 22.7 62,790 24,322 63.2 
Hillsborough 19,061 24,001 4,940 25.9 35,850 11,849 49.4 
Manville 11,278 10,490 (788) -7.0 10,770 280 2.7 
Millstone 530 477 (53) -10.0 520 43 9.0 
Montgomery 7,360 9,116 1,756 23.9 16,030 6,914 75.8 
Rocky Hill 717 696 (21) -2.9 730 34 4.9 
S. Bound Brook 4,331 4,C07 (324) -7.5 4,050 43 1.1 

SOMERSET 74,635 87,255 12,620 16.9 130,740 43,485 49.8 

Cranbury 1,927 2,292 365 18.9 5,311 3,019 131.7 
East Brunswick 37,711 44,508 6,797 18.0 53,803 9,295 20.9 
Helmetta 955 975 20 2.1 I 2,702 1,727 177.1 
Jamesburg 4,114 4,806 692 16.8 I 5,772 966 20.1 
Milltown 7,136 6,960 (176) -2.5 II 7,979 1,019 14.6 
Monroe 15,858 21,143 5,285 33.3 II 33,592 12,449 58.9 
New Brunswick 41,442 39,568 (1,874) -4.5 11 46,691 7,123 18.0 
North Brunswick 22,220 26,165 3,945 17.8 11 37,889 11,724 44.8 
Plainsboro 5,605 11,395 5,790 103.3 11 22,063 10,668 93.6 
South Brunswick 17,127 22,838 5,711 33.3 11 44,000 21,162 92.7 
South River 14,361 13,243 (I, 118) -7.8 II 13,947 704 5.3 
Spotswood 7,840 8,495 655 8.4 II 9,462 967 11.4 

II 
MIDDLESEX 176,296 202,388 26,092 14.8 II 283,211 80,823 39.9 

REGION AL TOT AL 558,794 616,766 57,972 10.4 II 817,379 200,613 32.5 

Sources: 1980 - US Census; 1987 - NJ Dept. of Labor; 2010 - Mercer County Planning Board, 

Somerset County Planning Board, Middlesex County Planning Board. 
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Table 6.2: Projected Jobs/Housing Ratios - 2010 

Projected Household Estimated Projected 

Population Size Housing Employment Jobs/Housing 

Municipality 2010 2000 2010 2010 2010 

-------------------- --------------- ------------ ------------ ----------- -------------
East Windsor 34,000 2.51 13,546 13,230 0.98 

Ewing 38,700 2.46 15,732 33,070 2.10 

Hamilton 101,630 2.52 40,329 33,610 0.83 

Hightstown 4,900 2.38 2,059 4,590 2.23 

Hopewell B. 2,550 2.35 1,085 665 0.61 

Hopewell Twp. 16,850 2.74 6,150 4,060 0.66 

Lawrence 31,200 2.51 12,430 28,765 2.31 

Pennington 2,800 2.52 I, 111 3,480 3. 13 

Princeton B. 13,000 1.98 6,566 17,130 2.61 

Princeton Twp. 23,000 2.40 9,583 12,370 1.29 

Trenton 97,898 2.47 39,635 68,510 1.73 

Washington 10,500 2.52 4,167 3,860 0.93 

West Windsor 26,400 2.83 9,329 25,010 2.68 

TOTAL 403,428 2.49 162,019 248,350 1.53 

Franklin 62,790 2.70 23,256 26,610 1.14 

Hillsborough 35,850 2.52 14,226 10,650 0.75 

Manville 10,770 2.61 4,126 3,630 0.88 

Millstone 520 2.79 186 210 1.13 

Montgomery 16,030 3.06 5,239 10,260 1.96 

Rocky Hill 730 2.43 300 850 2.83 

S. Bound Brook 4,050 2.43 1,667 1,080 0.65 

TOTAL 130,740 2.64 49,523 53,290 1.08 

Cranbury 5,311 2.45 2,168 7,676 3.54 

East Brunswick 53,803 3.03 17,757 32,762 1.85 

Helmetta 2,702 2.74 986 225 0.23 

Jamesburg 5,772 2.61 2,211 2,703 1.22 

Milltown 7,979 2.66 3,000 950 0.32 

Monroe 33,592 2.36 14,234 12,304 0.86 

New Brunswick 46,691 2.32 20,125 27,412 1.36 

North Brunswick 37,889 2.49 15,216 34,332 2.26 

Plainsboro 22,063 1.63 13,536 33,549 2.48 

South Brunswick 44,000 2.81 15,658 44,063 2.81 

South River 13,947 2.53 5,513 3,252 0.59 

Spotswood 9,462 2.82 3,355 2,962 0.88 

TOTAL 283,211 2.55 111,063 202,190 1.82 

REGIONAL TOT AL 817,379 2.53 323,075 503,830 1.56 

Source: MSM Regional Council, Mercer County Planning Board, 
Somerset County Planning Board, Middlesex County 

Planning Board. 
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If we look at the specific labor market areas which include the Route 1 Corridor region, it 
is apparent that the regional trends are expected, in large part, to be the same as those predicted 
for the entire state. In the Middlesex-Union labor area, approximately 77 percent of the new 
jobs projected through the year 2000 will be in the non-production industries of wholesale trade, 
retail trade and services. Of this portion, half of the jobs are expected to be in business and 
health services. Similarly, in Mercer, 68 percent of the new jobs are projected to be in trade and 
services, with legal, business and health services as the leaders. Finally, in the Somerset/Hunt
erdon labor area, the trend is the same, with 72 percent of the new jobs in trade and services, 
particularly business and health services (Department of Labor, Feb. 1989). A more thorough 
look at the attributes of the region's employment structure may also help us to understand how 
to approach the location of the future mixed-use centers. 

As mentioned above, these points will be expanded upon in a subsequent analysis, but 
we can draw some preliminary implications. As we saw in the NCHRP case studies, women are 
more likely to have the responsibility for dropping a child at school or daycare and for doing the 
household's shopping. Because a large portion of the labor force growth will be women, child
care and shopping facilities should be offered on-site in our centers of the future. In addition, 
while many of the new jobs are high tech, many of the service jobs are lower-paying positions, 
making affordable housing in or near the centers a very important issue. Finally, if we are going 
to increasingly call on the retirement-age workers to remain in the workforce, their needs will 
have to be accommodated as well. 

REGIONAL FORUM and State Plan Standards for Mixed-Use Centers 

Two ongoing land use planning efforts in New Jersey are MSM's REGIONAL FORUM 
and the State Planning Commission's State Development and Redevelopment Plan. The 
REGIONAL FORUM was initiated in 1985 to address growth management issues in what we 
have designated in this report as the Route 1 Corridor region. Through an extensive consensus
building effort, bringing together 250 individuals representing various interests in the region, the 
REGIONAL FORUM produced a growth management agenda for the Route 1 Corridor region. 

The State Planning Commission was created by legislative action in 1986 with the 
mandate to establish a growth management plan for all of New Jersey. The Commission is 
currently in the process of revising the Preliminary State Development and Redevelopment Plan, 
an interim document which will eventually be crafted into the Final State Development and 
Redevelopment Plan. The Final Plan will present a set of policies and guidelines for future land 
use throughout the State. 

REGIONAL FORUM and State Planning efforts are being considered in this report 
because they both advocate the establishment of mixed-use centers as an alternative to the cur
rent panerns of suburban growth. The Preliminary State Plan uses an approach caJled the 
Regional Design System, which sets out standards for a hierarchy of centers ranging from tradi
tional central cities to rural hamlets. The REGIONAL FORUM discussed a similar hierarchy of 
centers. The Preliminary State Plan's "corridor center" and the FORUM's "regional center" 
criteria are relevant to our work. 
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Some of the questions we have asked regarding the optimal design of mixed-use subur
ban centers have been addressed by both the Preliminary Plan and the REGIONAL FORUM. 
Table 6.3 presents suggested standards for centers: 

Table 6.3: Standards for Mixed-Use Centers 

Regional Center Corridor Center 
Acreage 400+ 640-6,400 

Employment 9,000+ jobs 4,000-30,000 jobs 
Population 5,700+ 5,000-40,000 

Dwelling Units 2,700+ 2,000-15,000 

Jobs/Housing Ratio 3.5 2.0-5.0 

Net DU's per Acre 8-11 4-20+ 

Nonresidential FAR 1.10 1-4+ 

Open Space 13% 20%-35% 

Height Range 4-10 stores 

Modal Split 85:15-60:40• 

• Modal Split = % auto travel: % all other modes 

Sources: "An Action Agenda for Managing Regional Gro-..1h," REGIONAL FORUM, MSM Regional Council, 1987. "The Preliminary State Develop

ment and Redevelopment Plan," Vol. Ill, New Jersey State Planning Commission, 1988 

Both the Preliminary State Plan and the REGIONAL FORUM recommend that these 
centers be located proximate to the places on the transportation infrastructure that are most 
appropriate for supporting them, namely highway interchanges and transit stops. The Prelimi
nary Plan suggests that the best approach to siting these centers is through the establishment of 
corridor plans focused on particular highway and transit corridors. No recommendations have 
been made, however, as to where specific corridor centers should be located. The counties and 
municipalities have been given the responsibility for determining appropriate locations. 

As we have seen in our case studies, it is difficult to conclude that merely providing a 
mix of uses and a relatively high density and large size will achieve our transportation objec
tives. One of our most successful case studies from a transportation perspective is also one of 
the smallest -- Bellevue. Bellevue is 440 acres in size, with a total of 7.7 million square feet of 
commercial space, and employment of 19,030. Part of Bellevue's ability to achieve a greater 
than 25 percent non-SOY share is the relative intensity of the activities, 43.2 employees per acre 
compared with the next highest of 30.6 percent in Tysons Corner with 37,650 employees and a 
non-SOY mode split of only slightly greater than 10 percent. Bellevue also has a pedestrian 
walkway system, a relatively good transit service, and some corporations with aggressive park
ing management programs. In short, both the REGIONAL FORUM and the State Plan guide
lines may be necessary, but not sufficient conditions for transportation success. 

The REGIONAL FORUM has suggested generalized locations for possible mixed-use 
centers throughout the Route 1 Corridor region. These include: 
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Proposed Monmouth Junction Station Area 
1-287/Franklin Twp. 
1-95/Mercer Airport 
NJ Turnpike Exit 7 /1-95 
NJ Turnpike Exit 8/Hightstown 
NJ Turnpike Exit 8A/Forsgate 
1-95 Quakerbridge Area 

Two other centers have been growing since 1980: the Princeton Junction area including 
Carnegie Center and the Forrestal Center area. These two areas are mixed-use in nature, but are 
not dense enough, nor adequately integrated in design to achieve the transportation objectives 
we hope to realize. These centers will be considered in our location analysis, however, because 
there may be possibilities to improve them as they continue to expand. 

Figure 6.1 shows the location of the existing and prospective centers throughout the 
Route 1 region. The locations of future centers must be assessed not only in terms of their abili
ty to absorb growth, but also from the perspective of their locations relative to other regional 
activities. If there is already a great deal of pressure on the highways and train lines which 
would serve the centers, there may be a resulting congestion problem when the centers compete 
with through traffic for capacity. In addition, as the NCHRP study showed, it is easier to capture 
intra-site trips if the center is relatively isolated from other retail and service activities. 

Within the past six months, there have been two proposals for centers at the proposed 
Monmouth Junction train station and the I-95 Mercer Airport area. The former was brought 
forth by a development firm and the latter effort is being carried out by the Mercer County 
Division of Planning in conjunction with a variety of development interests in that area. As 
mentioned above, both of these locations were included in the REGIONAL FORUM recom
mendations. 

The center proposed for the Mercer Airport area is included in a plan for what has been 
designated the Mercer County I-95/295 Corridor (Mercer County Planning Board, October, 
1989). The Mercer County Division of Planning is currently working with a team of consultants 
to prepare this plan. The draft plan calls for: 

square feet acres 

Office/Research 5,463,874 505 
Light Industrial 72,000 11 
Retail 239,500 28 

Hotel 160 rms 10 
Residential 2,719 du's 1,712 
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Figure 6.1: Existing and Proposed Centers in the Route 1 Corridor Region 
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On most of the nonresidential parcels the FAR is .15 and the total new employment 
estimated for this area is 19,328. Residential densities per parcel vary from .5 to 8 dwelling 
units per acre, with a total gross residential density of 1.6 units per acre for the entire residential 
area. While the total employment and housing is within the parameters put forth by the Prelimi
nary State Plan and the REGIONAL FORUM, the overall density of development is quite low 
and the balance is off. 

If this area were developed according to previous individual proposals, there would 
eventually be 30,651 jobs and 1,687 dwelling units with a jobs/housing ratio of 18.16. Under 
the draft corridor plan, the jobs/housing ratio has been reduced to 7.11, obviously a great im
provement, but still over four times the 1.5 ratio recommended in the literature. We cannot 
forget, however, that the county is dealing with a large group of developers, some of whom have 
already submitted plans for local approval based on existing zoning conditions. 

Should this corridor planning effort be successful in achieving its proposed levels of 
development, the center will certainly represent a laudable example of improved land use 
through collaboration and compromise. In addition, the county is planning to apply for a Trans
portation Development District designation for this area which would help to assure that neces
sary transportation improvements will be made to accommodate the growth, and transportation 
management programs will be carried out. 

To be sited adjacent to the future Monmouth Junction Train Station, the Jersey Center 
Metroplex has been proposed (Rieder Land Technology, 1989). This development has generat
ed quite a lot of controversy because of its size, the height of the proposed buildings and density. 
The target build-out year is 2002, at which point there would be 6.5 million square feet of office 
space under the proposed plan. This translates into employment of over 20,000. With a total 
site area of 506 acres, there would be over 40 employees per acre, a level approaching that of the 
Bellevue case study we examined. The retail component of 180,000 square feet is relatively 
minor when compared with the amount of office space. In addition, there are only 700 units of 
housing proposed, which would yield a jobs/housing ratio of over 29. 

In addition to the proposed height of 14 stories for the tallest building, there are many 
questions about the underlying transportation assumptions of this development. A shuttle bus is 
proposed to connect the uses with each other and the train station, which, in absence of a walk
ing scale could be an acceptable alternative. However, the developer has calculated that over 20 
percent of the workers will commute using transit. This assumes that reverse-flow commuting 
will occur on the westbound Northeast Corridor Rail Line and that there is adequate capacity for 
the rail system to handle additional eastbound peak flow. In addition, the local road system is 
still left to handle the trips of the remaining 16,000+ employees who don't travel by transit. 
While the proposed size and density is at a level advocated by the Preliminary State Plan and the 
REGIONAL FORUM, the transportation issues and mix of uses need to be addressed more 
adequately. 
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7. Proposed Center Prototype 

Throughout this report, various relationships between land use and transportation charac
teristics have been examined. While certain factors such as increased size, density and mix of 
land uses have been shown to favorably impact travel patterns, no clear standards or minimum 
thresholds have emerged from the literature. On the other hand, we know there are some basic 
design parameters like clustering buildings within the center and providing approximately 1,000-
foot walking distances to effectively facilitate pedestrian and transit travel. Furthermore, we 
also know the optimal components for transportation management programs such as parking 
management and custom rideshare matching programs. 

We arc now faced with making a leap to propose a prototype center which can be tested 
in the Route 1 Corridor region. Given what we have learned, the REGIONAL FORUM stand
ards, with some additional stipulations, seem to be reasonable minimum thresholds for designing 
the prototype. These figures have the added advantage of having been developed through a 
consensus-building process specific to the Route 1 Corridor region. The Preliminary State Plan 
standards might also be appropriate, but the ranges given are quite wide; they have been pre
pared for use in many types of areas throughout the state, and have not yet been completely 
through the public scrutiny and amendment process. Therefore, open for modification as our 
study proceeds, the REGIONAL FORUM standards shall be our starting point: 

Acreage 
Employment 
Population 
Housing Units 
Net DU's/Acre 
Net Nonres. FAR 
Jobs/Housing 
Height Range 

400+ 
9,000+ jobs 
5,700+ 
2,700+ 
8-11 
1.10 
3.5 
4-10 stories 

In addition, the prototype should incorporate the following: 

Relatively intensive use of the nonresidential land, perhaps at least 40 
employees per acre 

Ample supply of retail and services, possibly a relationship of .5 square 
feet of retail for every square foot of office 

A housing supply which accommodates all anticipated employee income 
levels 

A phasing and marketing plan which would promote the opportunity for 
people to both live and work within the center 

The inclusion of services such as childcare, grocery stores, restaurants, 
health clubs, medical offices, movie theaters and banks 
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Location of the center so that it does not excessively compete with 
through traffic for what would become an inadequate amount of road 
capacity 

Location of the center in an area relatively remote from other commercial 
developments 

A transportation management coordinator on-site who implements park
ing management and programs appropriate for the demographics of the 
workforce 

Possible parking supply restriction to 2 spaces per 1,000 square feet of 
office space 

A design which clusters activities and provides a pathway system to 
encourage pedestrian and transit trips 

As the study proceeds and the actual sites are selected for testing the effects of the re
gional mixed-use centers, there will certainly be a variation in the application of the standards. 
Most likely, we will attempt to make the centers as large and dense as political, economic and 
physical constraints will allow. The final configuration of the test centers will be determined 
through careful analysis, and review and modification by local and national experts. 
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APPENDIX 

NCHRP Trip Generation Rates 

The following tables have been taken directly from the National Cooperative Highway 
Research Program report "Travel Characteristics at Large-Scale Suburban Activity Centers," 
prepared by JHK & Associates, 1989. These figures were collected through the administration of 
a survey at each of the listed sites. This data is important because it speaks to the question of 
whether or not the ITE trip generation rates are applicable for large suburban mixed-use centers. 
Each entry in the table is compared with the corresponding ITE rate. A summary of this com
parison is presented in Section 5-A. 
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Table 8. Office vehicle-tTlps (AM peak hour). ► '"Cl 
tiM Peak Hour <2-way vc:JliQc uipsl '"Cl 

0 
Trips/ Inbound ITE ::, 

Total GSF Percent Approx. No. Total Trips/ Occupied Trips/ % Auto Trips/Occupied ITE Trips/ 
0. 

Qflicc Building (i!! ) ,000) Occupied or Employees IriJ2S 1.000 QSE 1.000 QSE Employee l.!!b!:!.l!nll Qccupancy UXX>QSF Employee 
:i<. 
..... 

Bellevue 

PNB Plaza 442.0 100 1150 203 0.46 0.46 0.20 89 1.74 1.63 0.50 

United Olympic Building 214.2 80 425 242 1.13 1.4 I 0.57 94 1.04 1.86 0.51 

Rainier Bank Plaza 441.8 80 1000 367 0.83 1.04 0.37 93 1.06 1.68 0.50 

lloneywell Center 235.8 90 650 283 1.20 1.34 0.44 94 1.09 1.80 0.51 

Business Center Bldg. 146.0 99 450 242 1.66 1.69 0.54 83 1.20 1.90 0.51 

Pacific First Plaza 134.0 60 100 58 0.43 0.72 0.58 93 1.10 207 0.53 

Skyline Tower 420.0 82 775 403 0.96 1.17 0.52 94 1.05 1.69 0.51 

Transamerica Title 73.1 100 250 112 1.53 1.53 0.45 87 1.08 2.09 0.52 

One Bellevue Center 357.0 92 900 196 0.55 0.60 0.22 89 1.06 1.70 0.50 

~ Wells Development 21.5 90 60 29 1.35 1.50 0.48 79 1.04 2.52 0.53 
Cl> 

\.,.) g 

South Coast Metro ~ 
~ 
Cl 

Imperial Bank Tower 310.0 93 725 411 1 1.33 1.43 0.57 93 NA 1.73 0.51 i 
Cenlrai Bank Tower 289.6 89 810} 

~ 
663' 1.14 1.24 0.41 92 NA 1.61 0.51 cl 

" 
Great Western Savings Tower 289.9 96 805 ~ 

t;· 

Metro Center 240.0 80 635 341 1.42 1.77 0.54 89 1.05 1.83 0.51 ~· 
!a 

Downey Plaza 118.0 100 NA 283 2.40 2.40 NA 90 1.07 1.96 NA t;' 
,,-;: 
"' ~ 

Griffin Towers 285.0 86 500 319 1.12 1.30 0.64 92 1.10 1.77 0.51 
Cl 
1'" 
c,, 

3 Hunon Center Drive 200.0 NA NA 161 0.80 NA NA 92 1.06 NA NA & 
s: 
ti-

Butterfield Tower 146.3 100 400 196 1.34 1.34 0.49 94 1.06 1.90 0.51 
Cl ;:, 
:,.. 
Q 

Corporate Center 159.2 71 350 229 1.44 2.03 0.65 75 1.08 1.97 0.51 s: 
~ 

Metro Pointe 
C') 

l! 
940 South Coast Drive 40.0 9S 120 77 1.92 2.03 0.64 91 1.04 2.30 O.S2 "' 
950 South Coast Drive 40.0 100 160 88 2.20 2.20 0.55 80 1.04 2.28 0.52 
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Table 8. Continued 

AM ~cllk t11111r (2-w~y Ychii;;lc 1.1:i~l 
Trips/ Inbound ITE 

ITE Trips/? 
Total GSF Percent Approx. No. Total Trips/ Occupied Trips/ % Auto Trips/Occupied 

Qffii:i: Buildin& (& J,CXXl} Ocgipicd a( Em12laxc.i:J Tom J.000 QSE J.000 QSE Em11l11xcc l.nb!nmd Q~Ullillll:;Y I.CXXI QS.E Emlllam ~ 
::, 
0. Parkway Cenler 
!><" 

Galleria Tower I 500.0 90 1000 464 0.93 1.03 0.46 85 1.10 1.62 0.50 ----Occidental Tower 537.0 75 750 491 0.91 1.22 0.65 86 1.05 1.65 0.51 
Q 
::, 
:=. Signature Place I & II ::, 
~ 14755 W. Preston Rd. 217.3 60 235} (1) 

318 0.62 1.09 0.61 87 I.JO 1.72 0.51 C. 
'-" 14785 W. Preston Rd. 295.4 55 290 

Colonnade I 288.7 90 

:] Republic Bank Tower 
640 1.02 1.14 0.51 88 1.06 1.57 0.50 

ColoMade II 336.8 90 
Rolrn Tower 

Stone Tower 265.0 42 275 141 0.53 1.27 0.51 93 I.I 1 l.97 0.52 

Heritage Square Tower 2' 200.0 80 400 243' 1.22 1.52 0.61 93 NA 1.88 0.51 

S1anford P.Jrtc 295.0 9S 500 378 1.28 1.35 0.76 96 102 1.73 0.51 

u, Princeton 370.0 70 NA 444 1.20 1.71 NA 92 1.04 1.75 NA 0 ~ E; 
0 

~ 
n One Spectrum Center 597.0 80 NA 710 1.19 1.49 NA 88 1.04 1.61 NA 
.. 
~ .. 

Pl'rimeler Cenll'r i 
(") 
;,,-.. ... Southern Compan) S12.S 100 NA 753 1.47 1.47 NA 91 1.13 1.59 NA .. 
" " ... Terraces Nonh 429.0 99 NA 740 1.72 1.74 NA 92 1.03 1.64 NA i:;· 

~-
Ravinia One 377.S 95 1200 824 2.18 2.30 0.69 92 1.07 1.68 0.50 a 

t 
Concourse II 288.0 100 NA 521 1.81 1.81 NA 93 1.06 1.73 NA 

.;: 
"' c,, 

" UNISYS 286.0 NA NA 467 l.63 NA NA 96 1.06 NA NA 
.. 
" c,, 

Couon States/Goldkist 264.8 100 NA 287 1.08 1.08 NA 95 1.07 1.75 NA & 
~ 219/223 Perimeter Center Pkwy. 260.1 NA NA 247 0.9S NA NA 90 1.06 NA NA 
.. 
::s 
:,.. 

Travellers 225.6 NA NA 255 1.13 NA NA 91 1.09 NA NA 
~ 
s: 
~ 

Ashwood I 200 218.8 NA NA 244 1.12 NA NA 93 1.06 NA NA 
"") 

~ 
"' Conte! 215.0 100 NA 355 l.65 1.65 NA 94 1.06 1.80 
... 

NA ..., 
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Table 8. Continued 0. -· >< 
AM Peak H!lll[ (2-wax Y!:hi!:I!: tripS) -Trips/ Inbound ITE --Total GSF Percent Approx. No. Total Trips/ Occupied Trips/ % Auto Trips/Occupied 11c Trips/ Q 

Office Building <x J.CXXJ> Occupjw Qf EmpiQ):'.!:!:S Tol1$ J.CXXJ GSF J.CXXJ GSF EmplQ):'.!:e ln.b!rnnd Occ1111ancx I CXXl GSF Em11I11yi:i: ::::, .... 
5· 
i:: 

Perimeter Center (cont.) 0 
0. 
'-" 

41/47 Perimeter Center East 189.5 100 NA 527 2.78 2.78 NA 85 1.10 1.83 NA 

Maryland Casualty Building 146.0 NA NA 204 1.40 NA NA 93 1.19 NA NA 

AT&T 86.0 100 400 55 0.64 0.64 0.14 85 1.09 2.05 0.51 

Northparlc. 400 585.1 70 NA 620 1.06 I.SI NA 99 1.06 1.65 NA 

400 Embassy Row 155.0 97 530 224 1.45 1.49 0.42 98 1.07 1.89 0.51 

T.rsons Corner 

The BOM Corporation 
Cl> • 7915 Jones Branch Dr. 135.3 100 

400} 8 -+>- 352 1.57 1.57 0.54 90 1.09 1.80 0.51 ~ v-, • 7923 Jones Branch Dr. 88.8 100 250 
~ 
"' • IS 11 Wcstbranch Dr. 135.3 100 

400} i 
357 1.79 1.79 0.65 92 1.03 1.82 0.51 (") 

• 1521 Wcstbranch Dr. 64.S 100 ISO :.-
"' ... 
"' " Lancaster Building 135.3 65 270 107 0.79 1.22 0.40 85 1.07 2.04 0.52 ;. ... 
i::· 

820 I Greensboro Dr. 353.1 100 800 604 1.71 1.71 0.75 85 1.07 1.68 o.so ~-
~ 

Tysons lntcmational b' 
I 9 I 9 Gallows Rd. 425.6 100 675} 

o;: .. 
408 0.96 0.96 0.60 89 1.32 1.60 0.51 ~ 1921 Gallows Rd. 425.6 20 95 "' ;.-

v, 

s-
I': 

Tycon Tower 427.3 so 350 221 0.52 1.03 0.63 88 1.04 1.80 0.51 g-
;:, 

The Mitre Corporation ),. 
!l 

• 1820 Dolley Madison Blvd. 170.S 100 570 362 2.12 2.12 0.64 91 1.08 1.86 0.51 J • 7525 Colshirc Dr. 347.0 100 1160 591 1.70 1.70 0.51 82 I.OS 1.68 0.50 (") • 1575 Anderson Rd. 61.2 100 200 172 2.81 2.81 0.86 84 1.08 2.15 0.52 
.. 
ii!. 

NADA 19.5.9 100 6SO 348 1.78 l.78 0.54 93 1.57 

.. 
~ 

1.82 0.51 
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Table 8. Continued 

O[fke BuHdi:ig 

Southdale 

Total GSF 
LLI..m 

Soulhdale Medical Office 198.0 

Soulhdale Place 73.3 

National Car Rental 335.0 

Minnesota Center 300.0 

Nonhland Plaza 328.8 

Nonhland Exec. Center 5 I 6.1 

Norlhwestem Financial Ctr. 480.0 

Soulhgate Office Tower 238.9 

Nonnandale Lake Office Part 700.0 
8300 Norrnandale Lake Blvd. 280.0 
8400 Norrnandale Lake Blvd. 420.0 

Percent 
Occupied 

85 

92 

85 

so 
84 

96 

89 

80 

78 
75 
80 

Approx. No. 
or Employees 

1100 

250 

1000 

550 

800 

1500 

1500 

750 

2150 
850 

1300 

Total 
Trim 

632 

197 

486 

320 

436 

853 

798 

368 

915 
310 
605 

AM Peak Hour C2-way vehicle trips} 

Trips/ 
1.000 GSF 

3.19 

2.69 

1.47 

1.07 

1.33 

1.65 

1.66 

1.54 

1.31 
I.II 
1.44 

Trips/ 
Occupied 

1.CXXJ GSF 

3.76 

2.92 

1.71 

2.13 

1.58 

1.72 

1.87 

1.93 

1.68 
1.48 
1.80 

Trips/ 
Employee 

0.51 

0.79 

0.49 

0.58 

0.55 

0.57 

0.53 

0.49 

043 
0.36 
0.47 

% 
!.nbo..l!rul 

75 

88 

97 

90 

94 

94 

96 

78 

90 
93 
88 

Inbound 
Auto 

Occupancy 

1.09 

1.08 

1.06 

I.II 

1.02 

1.06 

1.08 

1.06 

1.06 
1.03 
1.07 

!TE 
Trips/Occupied 

I.000 GSF 

1.86 

2.12 

1.73 

1.89 

1.74 

1.60 

1.64 

1.83 

1.58 
I.SI 
1.69 

1 

These buildings have oo isolated parking. Person counts were taken at the building entrances (as reflected in Table 30). Vehicle trips are based on an 
assumed average auto occupancy of 1.07 (average for South Coast Metro office buildings). 

2 

Parking garage is shared with another office building. Person counts were taken at building entrances. Vehicle trips are based on an assumed average auto 
occupancy of 1.06 (average for Parkway Center office buildings). 

ITE Trips/ 
Employee 

0.50 

0.52 

oso 

0.51 

0.50 

0.50 

0.50 

0.51 

0.49 
0.50 
0.50 

i 
t:, 
0. 
S<" -Q 
:::, -5· 
~ 
(b 

0. 
'--' 

V, 

g 
~ 
~ ., 
i 
Q ., 
i:l 
" ~ 
t;· 
::,_ 

!:: 
a 
t--., 
~ 
c,, 

" ., 
;.-
c,, 
§. 
;:: 

ti-., 
;:, 
:,.. 
1l 

J 
(") 

"' ... a 
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'l'llhll' II, orno Vl'hh'lt•lrl11, (I•~ pe11k hour), a. 
eM ~ilk Hoye (2-way ye!Jich:: lri12S} x· 

Trips/ Outbound ITE N 
Total GSF Percent Approx. No. Total Trips/ Occupied Trips/ % Auto Trip.VC>ccupied ITE Trips/ 

Office Building <x J.000} Occypjed of Employees IriDs l..QOO___Q_Sf 1,000 GSF Employee Outboynd Occupancy UXX>GSF Employee 

Bellevue 

PNB Plaza 442.0 100 1150 230 0.52 0.52 0.20 91 1.69 1.53 0.48 

Uniicd Olympic Building 214.2 80 425 218 1.02 1.27 0.51 91 1.02 1.80 0.49 

Rainier Bank Plaza 441.8 80 1000 389 0.88 1.10 039 87 1.08 1.59 0.48 

lloncywell Center 235.8 90 650 304 1.29 1.43 0.47 97 1.06 1.73 0.48 

Business Center Bldg. 146.0 99 450 380 2.60 2.63 0.84 66 1.13 1.85 0.48 

Pacific First Plaza 134.0 60 100 72 0.54 0.91 0.72 87 1.13 2.CH 0.50 

Skyline Tower 420.0 82 775 290 0.69 0.84 0.37 92 1.07 1.60 0.48 

Transamerica Tille 73.1 100 250 167 2.28 2.28 0.67 81 1.03 2.08 0.49 

+>- One Bellevue Center 357.0 92 900 178 0.50 0.54 0.20 91 1.05 1.61 0.48 u, 

~ --...I n 
~ 

South Coast Metro !:;-! ., 
Imperial Bank Tower 310.0 93 725 385' 1.24 1.34 

ti 
0.53 82 NA 1.64 0.48 -('"l 

:.-., 
Central Bank. Tower 289.6 89 810} 

.... ., 
" 5481 0.95 1.03 0.34 88 NA 1.46 0.47 ;. 

Great Western Savings Tower 289.9 96 805 .... 
!:;· 
::,_ 

" Metro Center 240.0 80 635 216 0.90 1.13 
.... 

0.34 83 1.10 1.76 0.48 !:!. 
t-

Downey Plaza 118.0 100 NA 251 2.13 2.13 
., 

NA 83 1.14 1.91 NA .;;i 
"' "' Griffin Towers " ., 

5 Hunon Center Dr. 285.0 86 500 336 1.18 1.37 0.67 93 1.15 1.69 0.48 
;.-

"' §. 
;: 

3 Hutton Center Drive 200.0 NA NA .... 
126 0.63 NA NA 88 1.13 NA NA 

<:r-
C> 
;, 

Bunerfield Tower 146.3 100 400 217 
:,.. 

1.48 1.48 0.54 84 1.10 1.84 0.49 t:l. 

Corporate Center 159.2 71 350 215 1.35 1.90 0.61 79 
J 

1.09 1.93 0.49 ('"l 

"' Metro Pointe ii!. 
"' 940 South Coast Drive 40.0 95 120 80 2.00 2.10 0.67 89 
~ 

1.04 2.32 0.50 950 South Coast Drive 40.0 100 160 81 2.03 2.03 0.51 84 1.19 2.30 0.50 



Table 9. Continued 

fM P~~k 1:!m1r (2-wi!y v~bi~I~ !rips} 
Trips/ Ou1bound ITE 

Tola! GSF Percent Approx. No. To!al Trips/ Occupied Trips/ % AUlo Trips/Occupied ITE Trips/ > -·--om,c. lh1ildi11L-_ (g 1,000} Occupied or Employees IriDS J.000 GSF J,000 GSF Emnlo.Yt.c Outbound Qrum~ J.000 GSF Employee '"O 

~ 
Parkwav Center 

0 
0.. .... 

394 0.79 0.88 0.39 81 1.12 1.52 0.48 >< 
Galleria Tower I 500.0 90 1000 N ,,....._ 
Occiden1.al Tower 537.0 75 750 435 0.81 1.08 0.58 87 1.09 1.55 0.48 Q 

0 
Signature Place I & II =--

14755 W. Preslon Rd. 217.3 60 235} 
0 
c:: 

348 0.68 1.19 0.66 76 1.16 1.49 0.48 (1> 

14785 W. Preston Rd. 295.4 55 290 0. __, 

ColoMadc I 

:1 Republic Bank Tower 288.7 90 
939 I.SO 1.67 0.75 87 1.07 1.47 0.48 

ColoMade II 
Rolm Tower 336.8 90 

Slone Tower 265.0 42 275 169 0.64 1.52 0.61 82 1.09 1.93 0.49 

llcri1a~c Square Tower 21 200.0 80 400 258' 1.29 1.61 0.64 93 NA 1.82 0.49 

S1anfonl Park 295.0 9S 500 321 1.08 I.IS 0.64 59 1.07 1.65 0.48 

ii, Princc1on 370.0 70 NA 467 1.26 1.80 NA 88 1.13 1.67 NA Cll 
0 
C 

One Spcc1rum Center 597.0 80 NA 606 1.02 1.27 NA 82 1.06 1.45 NA ;:i 
n 

~ ., 
Perimeter Center i 

() 
;;,-

Southern Company 512.5 100 NA 697 1.36 1.36 NA 91 1.14 1.49 NA ., 
.: 
" Terraces North 429.0 99 NA 701 1.63 1.65 NA 88 I.OS 1.54 NA ~ 
i:;· 

Ravinia One 377.5 9S 1200 613 1.62 1.71 0.51 83 I.II 1.58 0.48 
~-
a 

100 
t--. 

Concourse II 288.0 NA 490 1.70 1.70 NA 86 1.09 1.64 NA ., 
.;;: 
"' UNISYS 286.0 NA NA 417 1.46 NA NA 89 1.10 NA NA ~ ., ,.. 

Collon S1ates/Goldkist 264.8 100 NA 32S 1.23 1.23 NA 90 1.12 1.67 NA c.., 
So 
i:: 

219(123 Perimeter Center Pkwy. 260.1 NA NA 252 0.97 NA NA 87 1.04 NA NA ti-., 
;:s 

Travellers 225.6 NA NA 245 1.09 NA NA 91 1.25 NA NA ;,,. 
!:l. 

Ashwood 1200 218.8 NA NA 268 1.22 NA NA 89 1.09 NA NA J 
() .. 

Contel 215.0 100 NA 309 1.44 1.44 NA 87 1.06 1.73 NA i.':. .. 
.: 
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Table 9. Continued x· 
N 

PM ~1:ak HQ11r (2-way V!:hii,;11: trips) ---Trips/ Outbound ITE Q 
Total GSF Percent Approx. No. Total Trips/ Occupied Trips/ % Auto Trips/Occupied ITE Trips/ ::i -__Qjfilc Building (x I ,(XX)) ~ Q{ fmplQY!:!:S IriDS 1.000 QSF 1,000 QSF EmplQyec Qutboun!1 Qccu12anq: 1,00J QSF Em~ 5· 

c:: 
(1) 

0. 
Perimeter Center (cont.} ---
41/47 Perimeter Center East 189.5 100 NA 475 2.51 2.51 NA 70 1.14 1.77 NA 

Maryland Casualty Building 146.0 NA NA 219 1.50 NA NA 92 1.22 NA NA 

AT&T 86.0 100 400 183 2.13 2.13 0.46 92 104 2.02 0.49 

Nonhparlc 400 585.1 70 NA 606 1.04 1.48 NA 86 1.06 1.55 NA 

Tvsons Corner 

The BDM Corporation en 
+'" g 
\0 • 7915 Jones Branch Dr. 135.3 100 

400} ~ 
305 1.36 1.36 0.47 86 I.JO 1.72 0.48 ~ • 7923 Jones Branch Dr. 88.8 100 250 t> 

i 
• 1517 Westbranch Dr. 135.3 100 

400} 
0 ;:,-

306 1.53 1.53 0.56 90 1.05 1.75 0.48 
t> .., 
t> • 1521 Westbranch Dr. 64.5 100 150 ') 

" ... 
i:;· 

8201 Gn:ensboro Dr 353.1 100 800 420 1.19 1.19 0.52 73 1.08 1.59 0.48 ::,_ 
') 

'"' 
Tysons International !l. 

t--
1919 Gallows Rd. 425.6 100 675} 

c:, 
o";l 

458 0.54 0.90 0.59 93 1.26 1.38 0.48 .. 
c,, 1921 Gallows Rd. 425.6 20 95 .... 
c:, 
1-" 

Tycon Tower 427.3 50 350 188 0.44 0.88 0.54 76 1.09 1.73 0.49 
c,, 
s-8000 Tower Crescent Dr. 

I The Mitre Corporation ;:, 
;i.. • 1820 Dolley Madison Blvd. 170.5 100 570 360 2.11 2.11 0.63 87 1.10 1.80 0.48 :l 

• 7525 Colshirc Dr. 347.0 100 1160 736 2.12 2.12 0.63 82 1.10 1.59 0.48 s: 
• 1575 Anderson Rd. 61.2 100 200 125 2.04 2.04 0.62 85 1.09 2.14 0.49 

~ 
0 
" NADA 195.9 100 650 384 1.96 1.96 0.59 90 1.33 
i; 

1.76 0.48 "' ;;: 



Table 9. Continued 

Office Building 

Southctile 

Total GSF 
(X I ,(XX)) 

Southdale Medical Office I 98.0 

Southdale Place 73.3 
-inlcuding the drive-in banking 

National Car Rema! 335.0 

Minnesota Center 300.0 

Northland Plaza 328.8 

Nonhland face. Ccn1cr 516.1 

Percent 
Occupied 

85 

92 

85 

50 

84 

96 

Approx. No. 
of Employees 

1100 

250 

100() 

550 

800 

1500 

Total 
Trips 

768 

188 
355 

477 

314 

411 

777 

PM Peak Hour <2-way yehidc trips) 

Trips/ 
I.CXXJ GSF 

3.88 

2.56 
4.84 

1.42 

1.05 

1.25 

1.5 I 

Trips/ 
Occupied 
1,000 GSF 

4.56 

2.79 
5.26 

1.68 

2.09 

1.49 

1.57 

Trips/ 
Employee 

0.61 

0.75 
1.42 

048 

0.57 

0.51 

0.52 

% 
Outbound 

66 

67 

89 

81 

84 

88 

Outbound 
Auto 

Occupancy 

1.25 

1.14 

1.07 

1.08 

107 

110 

!TE 
Trips/Occupied 

1,(XX) GSF 

1.80 

2.10 

1.65 

1.84 

1.66 

1.50 

1TE Trips/ 
Employee 

0.48 

0.49 

0.48 

048 

0 48 

0.47 

Vt Nonhwcs1cm Financial Ctr. 480.0 89 1500 842 1.75 1.97 0.56 85 1.09 1.54 0 

Southgale Office Tower 238.9 80 750 332 1.39 1.74 0.44 80 1.08 1.76 

Normandale Lake Office Park 
8300 Nonnandalc Lalce Blvd. 287.0 
8400 Nonnandale Lalce Blvd. 434.0 
8500 Nonnandale Lalce Blvd. 484.0 

85} 
95 NA 1075 0.89 1.29 NA 81 I.II 1.38 35 

1 
These buildings have no isolated parlting. Person counts were taken al the building entrances (as reflected in Table 31). Vehicle trips are based on an assumed average auto 

occupancy of 1.11 (average for South Coast M,-hn nffir.,. hniltlinos) 

1 
Parting garage is shared with another office building. Person counts were taken at building entrances. Vehicle trips are based on an assumed average auto occupancy of I. Io 

(average for Parkway Center office buildings). 

0.47 

048 

NA 

> 
] 
::s 
0.. ><. 
N 

Q 
::i ..... 
::i 
c:: 
0 
0. 
'-" 

C/l 
0 
c 
,l 
0 
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~ ,... 
c:, --. 
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Appendix 3 Source: Travel Characteristics at Large Scale Suburban Activity Centers 

Table 35. Residential vehicle trips <AM and PM peak hour). 

_ _6 M J'__c ~ lfilllLill2lil_Ydliduril)S_)__ 

Trips/ Outbound ITE ITE 

Residential # Occupied Total Trips/ Occupied Trips/ % Auto Trips/ Trips/ 

Site DU's DU's Trips DU DU Resident' Outbound Occupancy Occ.DU Resident 

Bellt\-ue 

The EaSI Side 168 147 53 0 32 0.36 0.23 88.7 I.II 0.482 0.282 

The Pm 184 168 75 041 0.45 0.32 85.5 1.17 0.48 2 0.28 2 

12 Central Square 204 171 77 0.38 0.45 0.22 79.2 1.26 0.35 3 0.27 2 

South Coast Metro 

The Lucs at South Coast 772 710 301 0.39 0.42 0.24 85.0 1.07 0.303 0.272 

The Cape at Metro Pointe 296 246 139 0.47 0.57 0.33 91.4 1.21 0.47 2 0.262 

Village Creek 133 133 63 0.47 0.47 0.25 73.0 1.13 o.so• 0.25,4 

Parkwa:t: Center 

Spring Meadows 152 128 126 0.83 0.98 0.61 56 1.16 0.492 0.28 2 

Carolina Oiase Apts. 334 280 113 0 34 0.40 0.22 79 1.17 0.472 0.2~ 

Preston Raquel Oub 184 170 114 062 0.67 0.42 87 1.07 0.47 4 0.24 4· 

Galleria Plaza Apts. 153 109 55 0 36 0.50 NA 75 1.10 0.492 NA 

__AM_J'i;ill; llo.uL(JQlilL.Ydlid~IIiP~-

Trips/ Outbound ITE ITE 
Residential # Occupied Total Trips/ Occupied Trips/ % Auto Trips/ Trips/ 

Site DU's DU's Trips Dll DU Resident Outbound Occupancy 0cc. DU Resident 

Perimetrr Center 

Dunwoody Oiace 50 50 35 0.70 0.70 NA 91 1.00 0.55 2 NA 

Dunwoody Springs 156 150 128 0.82 0.85 NA 90 1.10 0.494 NA 

T:t:sons Corner 

The Commons of Mcl..can5 246 235 133 0.54 0.57 0.35 78 1.13 0.454 0.21 4 

The ROIOOda I 168 1160 388 0.33 0.33 0.20 86 1.25 0.344 0.144 

Southdale 

Edinborough 392 360 132 0.34 0.37 0.28 89 1.09 Q.41◄ 0.19"4 

Cedars of Edina 510 415 219 0.43 0.53 0.41 92 I.II 0.46 2 0.26 2 

York Pla.u 530 470 120 0.23 0.26 NA 88 1.18 0.404 NA 
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Appendix 3 (Continued) Source: Travel Characteristics at Lorge Scale Suburban Activity Cenlers 

Table 35. C-ontlnued 

PM Peak l101.1LU01al ychjdc lripsl 

Trips/ Inbound ITE ITE 
Residential # Occupied To1:1I Trips/ Occupied Tripl-/ % Auto Trips/ Trips/ 
Site DU's DU's Trips DU DU Resident Inbound Occupancy 0cc. DU Resident 

Bellevue 

Thc East Side 168 147 84 0.50 0.57 0.36 70.2 1.08 0.6J2 0.34 2 

The Park 184 168 89 0.48 0.53 0.38 67.4 1.15 0.622 0.34 2 

12 Central Square 204 171 90 0.44 053 0.31 73.3 1.20 0.453 0.34 2 

South Coast Metro 

Thc Lakes al South Coast 772 7IO 255 0.33 0.36 0.20 72.7 1.16 0.42 3 0.322 

The Cape at Metro Pointe 296 246 145 0.49 0.59 0.35 68.3 1.15 0.582 0.322 

Village Creek 133 133 94 0.71 0.71 0.37 64.9 I.II o.60" 0.324 

Parkwal'. Center 

Spring Meadows 152 128 158 1.04 1.23 0.77 52 1.20 0.602 0.352 

Carolina Olasc Apts. 334 280 134 0.40 0.48 0.27 55 1.25 0.572 0.3i2 

Preston Raquet Qub 184 170 4 ◄ 

Galleria Plau Apts. 153 109 116 0.76 1.06 NA 54 1.48 0.66 2 NA 

Puimeter Cmter 

Dunwoody Oiacc 50 50 30 0.60 0.60 NA 70 1.10 0.922 NA 

Dunwoody Springs 156 150 124 0.79 0.83 NA 65 1.21 0.594 NA 

Tisons Corner 

The Commoos of McLean5 246 235 115 0.47 0.49 0.31 63 1.13 0.53
4 0.21◄ 

The Rotonda 1168 1160 385 0.33 0.33 0.20 71 1.28 0.384 0.184 

Southdale 

Edinborougb 392 360 145 0.37 0.40 0.31 67 1.09 0.494 0.19
4 

Cedars or Edina 510 415 216 0.42 0.52 0.40 69 1.15 0.542 0.32 2 

1 Number or residents is based on average number of residents per household in the listed residential complex as shown in Table 36. 

2 Based on ITE Land Use Code 220 (Apartment); for complexes wi1h known household si1.e charac1eristics, appropriate adjustment factors 
have been applied. 

3 Based on !TE Land Use Code 222 (lligh-Rise Apartment) 

4 Based on ITE Land Use Code 230 (Residential Condominium) 

5 Trip generation counts were taken at only a ponion of 1hc tolal complex. 
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Appendix 4 Source: Travel Characteristics at Large Scale Suburban Activity Centers 

Table 21. PM peak-hour trip-generation at retail sites. 

IIE Bil!:S 
Person Vehicle 

Gross Leascable 2-Way 2-Way Average Trips Per Trips Per 
Arca (GLA) Person Vehicle Percentage Auto Occupied Occupied Vehicles/ Percentage 

R1:tail Sit!: {xlOOOl Tom I_ri_p_s ln.b2.l!!J.d Occupancy ~ QLA GLA Inbound 

Bellevue 

Bellevue Square 1066.3 4753 3335 53 1.27 4.5 3.2 2.9 47 

Bellevue Nonh 47.0 637 531 48 1.19 17.6 14.7 10.2 49 

Ernst Hardware 54.2 250 215 54 1.15 4.6 4.0 

Parle Row 17.8 132 125 52 1.05 7.4 7.0 14.3 49 

South Coast Metro 

South Coast Plaza Mall 2,200.0 5096 3427 54 1.45 2.4 1.6 2.8 47 

South Coast Plaza 600.0 754 613 47 
Crystal Coun 

1.18 1.6 1.3 3.4 47 

South Coast Plaza Village 130.0 595 416 56 1.30 7.6 5.3 7.0 49 

Sunflower-Bristol Plaza 45.0 604 447 53 1.23 15.1 11.2 9.7 49 

Parkwa,t: Center 

Galleria Mall 970.0 3115 2232 55 1.34 3.3 2.3 3.0 47 

Prestonwood Mall 1112.0 3300 2581 52 1.28 3.0 2.3 2.9 47 

Plaza at the Quorum I 85.2 456 296 57 1.51 5.4 3.5 6.7 49 

Plaza at the Quorum II 79.2 481 323 51 1.46 6.5 4.3 7.0 49 

Perimeter Center 

Perimetec Mall 1436.0 4070 3173 53 1.26 2.9 2.3 2.9 47 

Park Place Shopping 61.0 423 351 75 1.18 6.9 5.8 7.9 49 
Center 

T,rsons Comer 

Tysons Comer Mall 2114.1 5245 3875 51 1.33 2.5 1.8 2.8 47 

Tysons Commons 70.2 1205 765 60 1.53 17.2 10.9 7.6 49 

Southdale 

Southdale Mall 1161.3 3820 2988 52 1.27 3.3 2.6 2.9 47 

Galleria 147.4 922 677 47 1.36 6.3 4.6 5.2 49 

Yorktown Mall 92.0 434 347 57 1.18 5.2 4.2 6.8 49 

Target 113.0 1434 1067 50 1.33 12.7 9.4 8.0 49 

Byerlcys 70.0 969 760 51 1.26 13.8 I0.9 

Fuddruckcr.. 10.0 217 117 67 1.85 21.7 11.7 3.3 
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Appendix 5 Source: Travel Characteri.stics at Large Scale Suburban Activity Centers 

Table 39. Hotel trips aenerated durlna AM prak hour. 

lotJ!.J'.tal..JlouL1r11>1 In,, l"cr Rovra 111P1 l'tr l>\\uL'tC.J 1't.1'l.,n l'tl(t'nl•lt A•I Au1n 
Um! F-'lJ01l YU!lcu l~Dllll 'itlutlc l~a..•o 'ithltlc lnl:volnd IJ<C\IDlllltJ --~-.-oodllotcl )21 250 

1 " 141 '"° I ~O )U 1 l1 
R.cd Lion Inn 311 Jll I 01 09! 1 '" 1 OJ ... 1 ll 

~•• CoHt Mtlra 

Wc"111n l'1u1 197 Ill f) ~ll 0 ,. 11,, 1141 ,. I 211 
kt-crly llcrlugc lll I JO 0 IY o ll 0'"' U 19 ll 161 

ran. ... 1 Cmu,· 

Wc:stin OaJlcri1 l9l l:14 066 o II IJIUt 11 ... II lll 1 
M,VT-ion Quonun 192 IJI 0 ll 0l! n ll 021 u I lR 
H~on lnn 92 SJ 0" 0ll 0'>> 0 17 l7 I JI 

hrlmr1rr CmlN' 

llym Rc1cncy Ravinia lll 190 OU fl )6 fl"I fl <o ,. 1 ll 
M.liPT'lOII 416 lll I 01 0 79 1 ,1 Ill 5' 1 ll 
Oo-blc1rcc I Iott I 131 IOl on Oll u •• 0 ll 60 I lJ 

T~Cor~ 

llila:,n 391 JII 0 11 0 61 I :'O 11'>4 JI 11: 1 
Shenton Jll 231 00! Oil 0 76 U II OU Ill 

S..CWale 

lhd1sson Jll 214 O 1, 0" u 11 OH II 11 1
•

1 
R_...<1, Inn 12 61 0" II )7 0 \ I OH It 1 ll 
llow!f Seville 19 41 0 ll 0 16 I 111 n II If I JY 

1 Es1im11ed from lntcrur-: suncy, 

Table 40. Hotel trip, generated durlnR l'l\l prak hour. 

TatalhuJlouL1nr, J1>1,, l~r f\ocm lnr, l\"r U...cvri,,J POOJm f'fnnos:r Avs Au1n 
llmcl !'.moo Ytlli<lc l'trw11 Ych"lt f~n<'O Y,tuclc lnlwl'll u,cyp;,,no -Gtttnwood llotd 211 161 1)1 091 I 1 ~ I 01 6) IH 
RCI! Lion IM 32◄ 210 0 91 019 001 0 )9 $0 UJ 

Souf11 Cou1 Mtlro 

\\taain P1u1 129 17 0 1) Oll {) lt, 0 ll 1, 10 
llcoalyHcritJgc 269 l ◄ I I IJ 0 62 ,n 061 19 I JI 

,,_ • .,..I Ctnltr 

w.,.;,. Galleria JOO ll6 0 61 0 ll 0 Al 0 6l 49 I J0 1 
Manon Quorum l30 171 0 4) 032 0,1 0 35 52 116 
H-on Inn 75 .. 0 41 Oll 0,1 Oll 66 HI 

hriaetu Cenltr 

Hy• Regency Ravinia l9◄ l15 01, 059 ''" Oil 11 111 
Marion ll! 212 096 069 I 47 I Ol 11 I J4 
Dootictroc llo<cl 231 196 0 64 0 ll I IY 0 91 6S 111 

T~Corl'lff 

lhlllc:m 219 lll 061 0 49 0 Al 0 •• ll tB 1 
Shcntlon ◄ 19 JII O 9l U 61 I ]l 0 91 11 Ill 

Souttwble 

Rad'hsson 4)6 lll (I 71 on 1.'l OY7 11 12, 1 
Rllft'tada Inn 115 llO 11111 UM 1 IH II 7~ )I Ill 
llord ScviHe 61 lU u )1 U )0 0•11 111\1 ~{.I Ill 

1 
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54 



BIBLIOGRAPHY 

Association of Bay Area Governments. "Jobs/Housing Balance for Traffic Mitigation," Oakland, 
CA, November 1985. 

Atlanta Regional Commission. "Transportation Problems and Strategies for Major Activity Centers 
;n the Atlanta Region," a working paper prepared as part of the Regional Development Plan 
update. Atlanta, April 1985. 

Barton-Aschman Associates, Inc. "Land Use Characteristics Required to Support Different Transit 
Technologies," draft report prepared for the Regional Public Transportation and Land Use 
Project of the Town of Chapel Hill, NC, August 1989. 

Cervera, Robert. "America's Suburban Centers, A Study of the Land Use--Transportation Link," 
U.S. Department of Transportation, January 1988. 

Cervera, Robert. "Jobs-Housing Balancing and Regional Mobility," Journal of the American Plan
ning Association, Spring 1989. 

Cervera, Robert. "Safeguarding Suburban Mobility," in "Land Development Simulation and Traffic 
Mitigation," Transportation Research Record #1079, Transportation Research Board, Washing
ton, D.C., 1986A. 

Cervera, Robert. Suburban Gridlock. New Brunswick, NJ: Rutgers, The State University of New 
Jersey, 1986B. 

Cervera, Robert and Bruce Griesenbeck. "Commuting Behavior in Suburban Labor Markets: A 
C.ase Analysis of Pleasanton, California," Institute of Transportation Studies, University of 
California, Berkeley, Report UCB- ITS-RR-87-3, June 1987. 

Ducca, Frederick W. "The Demographics of Driving -- No Slowdown in Sight," Urban Land, July 
1989. 

Fruin, John J. Pedestrian Planning and Design, New York: Metropolitan Association of Urban 
Designers and Environmental Planners, Inc., 1971. 

Institute of Transportation Engineers, Colorado/Wyoming Section Technical Committee -- Trip 
Generation. "Trip Generation for Mixed-Use Developments," !TE Journal, February 1987. 

Jackson, Timothy T. and Walter Kulash. "Land Use and Transportation Engineering Measures to 
Support Clustered Development," Institute of Transportation Engineers Annual Meeting, 
Compendium of Technical Papers, September 1988. 

Lindley, Jeffrey A. and Jonathan D. McDade. "Evaluating the Effectiveness of Strategies to Relieve 
Omgestion," Institute of Transportation Engineers Annual Meeting, Compendium of Technical 
Papers, September 1988. 

Mercer County Planning Board. "Comprehensive Development Plan and Infrastructure Impact 
Analysis for the Mercer County 1-95/295 Corridor," Draft Report, October 1989. 

Nationai Cooperative Highway Research Program, Transportation Research Board. "Travel Charac
teristics at Large-Scale Suburban Activity Centers," Report #323, prepared by K. G. Hooper, 
IBK & Associates, Alexandria, VA, March 1989. 

New Jersey Department of Labor. "Employment Projections, Vol. I: Industry Outlook for New 
Jersey & Selected Areas, 1989 - 2000," February 1989. 

New Jersey Department of Labor. "New Jersey's Labor Equation: Demand vs. Supply Through 
2000," Trenton, NJ, June 1989. 

New Jersey State Planning Commission. "Preliminary State Development and Redevelopment Plan, 
Vol. III," Trenton, NJ, 1988. 

0rski, C. Kenneth. '"'Managing" Suburban Traffic Congestion: A Strategy for Suburban Mobility," 
Transportation Quarterly, October 1987. 

Pisarski, Alan E. "Commuting in America," ENO Foundation, Westport, CT, 1987. 
Potter, Stephen. "The Transport Versus Land Use Dilemma," in "Transportation and Land Devel

opment Issues," Transportation Research Record #964, Transportation Research Board, Wash
ington, D.C., 1984. 

Prevedouros, Panos D. and Joseph L. Schafer. "Suburban Transport Behavior as a Factor in Conges
tion," The Transportation Center, Northwestern University, Evanston, IL, November 1988, 

55 



submitted for presentation at the 1989 Transportation Research Board Annual Meeting. 
Pushkarev, Boris S. and Jeffrey M. Zupan. Public Transportation & Land Use Policy, Bloomington: 

Indiana University Press, 1977. 
Rice Center, prepared for the Houston-Galveston Area Council. "Houston's Major Activity Centers 

and Worker Travel Behavior," January 1987. 
Rieder Land Technology, concept plan submitted to South Brunswick Township, NJ, 1989. 
REGIONAL FORUM, "An Action Agenda for Managing Regional Growth," MSM Regional 

Council, Princeton, NJ, 1987. 
ULl--the Urban Land Institute. "The Costs of Parking," Land Use Digest, October 1989. 
ULI--the Urban Land Institute. Mixed-Use Development Handbook. Washington, D.C.: ULI, 1987. 
Urban Mass Transportation Administration, Office of Technical Assistance and Safety. "An As-

sessment of Travel Demand Approaches at Suburban Activity Centers," U.S. Department of 
Transportation, Transportation Systems Center, Cambridge, MA, July 1989. 

oUS COVERNM£!',IT PRINTING OFFJCE. l 9 9 J. J 4 3- 12 ~7 s a 71 

5..; 




