Why are Transportation Planning and Investment Critical to
Smart Growth in Passaic County?

Transportation system performance and investment is one of the most important
determinants of environmental protection, economic prospects and quality of life in
Passaic County as it enters the 21* Century.

Passaic County’s 1,200-mile roadway network carries millions of daily trips by bus,
truck, and automobile. Yet, only 26 of these miles are comprised of highways and
freeways (1-287, 1-80, US 46, NJ 21, NJ 20, NJ 208, NJ 23 and the Garden State
Parkway). As such, the major burden for traveling in Passaic County falls on local
(county and municipal) roadways. Given the relatively limited number of highway miles,
it is not surprising to find that Passaic County’s local roadways are the most congested in
the State of New Jersey and that each year this congestion costs roadway users in Passaic
over $250 million dollars (or more than the entire amount of property taxes to fund
County government).

As Passaic County moves to participate more strongly in regional growth — from which it
was largely shut out over the past 3 decades — and implement the State’s policies of
Highlands Preservation (that impact 120 miles of its 194 square mile area) and
metropolitan revitalization, it must address the performance of its transportation system
to ensure that economic development — vitally needed to enhance its economic base — is
not bought at the cost of the quality of life of its residents and its environmental assets.

It is doing this by advancing key transportation initiatives that:

e Address major safety and congestion issues on its roadways (e.g., Union
Boulevard interchanges with US 46 and 1-80 in Totowa, Hamburg Turnpike/
Valley Road in Wayne)

e Promote non-roadway transportation alternatives — most notably the Passaic
Bergen Rail line

e Increase the opportunities for non-auto modes, such as enhanced bus service as
well as bicycle and pedestrian projects. This underpins the strong support for the
completion of the NYS&W bicycle path from the Mountain View Station in
Wayne to Hamburg Turnpike. Although geographically located in Morris County,
this project will link the urban areas of the county with the Highlands.

Passaic County’s ability to target its resources and increase its share of regional
transportation investments will be vitally impacted by improved information on the
performance of its transportation system, the impact of land use development, and the
results of the strategies it promotes. The Passaic County Smart Growth Transportation
Model, funded as a technical study approved by the North Jersey Transportation
Authority, provides an important set of tools to achieve these objectives.

The balance of this summary takes us through the steps we followed.



What We Set Out to Do and What We Learned

It might be useful to begin by restating what we set out to accomplish in our original
application to the NJTPA for supplemental funding under the Technical Studies program
in July 2003. In our application we set our goals as follows:

“The study will develop and implement a set of transportation
modeling/simulation tools to dynamically assess performance measures in
response to smart growth initiatives, development and redevelopment proposals,
and transportation system management/improvement strategies. These tools will
initially be utilized to test and refine the district level and county-wide strategies
suggested in the Regional Transportation Plan using a network of corridors that
cover a significant portion of the county, where themes of community
redevelopment/economic revitalization and transportation management and
investment coincide and reinforce each other.

The Passaic County Transportation and Smart Growth Strategy Evaluation Model
will give Passaic County the ability to review the state of the county’s
transportation system and determine its future. It will provide policy makers,
residents, and businesses of the county a comprehensive approach to
transportation management. The goals and objectives developed will be in
accordance with the Regional Transportation Plan (RTP), Access and Mobility
2025 (Sections 11 and 1V, and Appendices A and D), as well as the TEA-21
factors and the RTP goals.

Ultimately, policies and projects developed through the participation of the
municipalities and other entities will reflect the goals and objectives outlined in
the Regional Transportation Plan. Therefore, as the modeling effort is developed
and completed, the identification of problem statements will be undertaken. The
analytic tools will be highly adaptable to various scales of analyses and thus can
be readily utilized as part of the county’s development review process, capital
improvement process, as well as applied to municipal planning efforts.

In many ways a project such as this starts off with a basic objective and approach, and
while the goals and objectives are usually met, there is some adjustment to specific
elements of the work program. For example, this study was dramatically impacted by the
passage of the Highlands Water Protection and Planning Act, as one of its major goals
was to address “growth management” in what is now the Highlands Preservation of the
area as a critical transportation investment and management strategy.

The Highlands legislation placed over one half of the total land area of the county inside
the Highlands Preservation Area. Although the plan and regulations that are being
developed under this legislation are still underway, it is clear that this area, which
absorbed over 30 percent of the housing units constructed in the county since 1990, is
under very severe development restrictions. So, in some ways, one of the goals of this



study was already achieved, and as can be seen from the build-out results presented in
this report, this will have important implications for the nature of transportation
investment and future system performance.

The Highlands legislation also brings into focus one of the technical changes that we had
to make to our approach going in. When the project started, we hoped to access the
enhanced network being developed for the NJTPA Regional Transportation model. This
new network has increased detail in Orange and Rockland counties (excluded from the
current version of the NJRTM). However, the new networks were not available to this
study and so this model ends at the county and state border. Given that land in Orange
and Rockland counties is not subject to the restrictions of the Highlands Act, there is a
real danger that the roadway capacity “saved” by the legislation in New Jersey will be
absorbed by development across the state borders.

Nevertheless, while events both technical and in the *“real world” provided some impact
on our work, the study did achieve its fundamental objectives (as can be seen in the
extensive documentation in the later sections of this report). This section begins with the
scope of work, summarizes how it was met and points out adjustments that were made
along the way. In each case the scope of work is presented, followed by a short
discussion on how it was met and what we learned.

Methodology: The basic methods will be to test the impact of land use and transportation
strategies at the regional and local scales through the integration of three kinds of tools:

e Aregionally scaled transportation model;
e An arterial simulation package; and
e A land use and transportation impact methodology (GOZ).

Data: The data to be used will include traditional inputs into a transportation model as
well as non-traditional inputs such as zoning overlays and other impact factors.

Task 1: Extract Passaic County Subregion from North Jersey Regional

Transportation Model

Scope: Using the methodology pioneered by the NJTPA, a Passaic County subregional
model will be extracted from the NJRTM. The product will be a Subregional model
component including specific links and zonal data. This task will include the acquisition
and installation of software and the model on the Passaic County Computer Network.

Product: An extracted network, associated files and software installed on the Passaic
County Computer Network. An address will be established on the county website to
provide project updates.

Comment: With the assistance of NJTPA Central Staff (David Heller — Modeling, Karen
Shannon - Contracting) the software was acquired and installed on a computer purchased
by the county. A full version of the NJRTM was installed and a “Study Area” and



associated network was extracted. The study area and network are depicted in Figure 1. A
website address and e-mail account was established on the Passaic County website and
various documents posted there for general public access.

Task 2: Develop the Passaic County Transportation Model

Scope: The extracted Sub regional model will be enhanced through various coding
changes to increase its usefulness as a county planning and programming tool. The
network will be enhanced through the addition of links that may not be needed for
regional modeling, but may be important to estimate local impacts of land use decisions,
transportation investments and other capacity enhancement strategies. A specific focus
will be on adding network definition in southern New York State to provide better
assignments than the current “cordon stations” along the northern border of the county.
The zonal structure will also be adjusted as appropriate. To keep overall consistency with
the regional model, the census tract based zones will be subdivided as appropriate, using
Census Block Groups as the basis for further refinement.

Products:
e A Validated County Scaled transportation model that will be able to quantify the
impact of various strategies on the roadway network.
e A memorandum comparing the validated model results with the strategies in the
North Jersey Strategy Evaluation Report and the existing project pipeline.
» Briefing Books, meetings and minutes with 16 municipal partners

Comment: As can be seen in the section on the model prepared by URS, our
transportation modeling consultant, a validated Passaic County model was produced.
Although the overall performance of the model was deemed to be acceptable, there were
a number of areas in which the model differed from the ideal. The additional network
detail is depicted in Figure 2, which shows both the “original” NJRTM links as well as
those that were added in consultation with our 16 municipal partners. As noted
previously, it was decided not to extend the network to southern New York State,
although this will be an early model enhancement.

The Passaic County Subarea model used block groups, rather than census tracts, as the
basis for the model. While this had the advantage of consistency with the NJRTM model
and made data collection relatively easy, on review, we think that block groups may be
too fine as a model basis in the denser urban parts of the county. In the next revision, it is
likely that we will use a mix of census tract (urban) and block groups (suburban) zones.

One important lesson that we did learn was that the journey to work (TAZ/Block Group)
estimates (based employment sites) yielded estimates of the distribution of jobs within
municipalities that were consistent with the views of the municipal officials. This might
be something that could be carried forward in other studies in the region.

An extensive outreach to our 16 municipalities was completed and an individualized
briefing book completed for each one (see example for Haledon later in the report).



Finally the comparison between the “validated” model results and the NJTPA’s “North
Jersey Strategy Evaluation Report” is the focus of the next section of this report.

Task 3: Define Scenarios to Be Modeled

Scope: In this task, three different “future year” scenarios will be developed. The first
will use the traditional approach using population and employment projections drawn
from the NJTPA RTP. The second will follow a traditional “vacant land” based zoning
build out approach, while the third one will modify this by considering environmental
constraints (as set out by NJDEP) to adjust the vacant land “build out” as well as
implementing a methodology to take account of “redevelopment and revitalization” in the
“smart growth” part of the county. These three scenarios are described in more detail in
the balance of this section.

Scenario 1: Transportation System Dynamics for the Horizon Year of the NJTPA
Plan

The first, using traditional approaches, will use official projections of employment and
population by the NJTPA for the current horizon year of the Regional Transportation
Plan (2025).

Scenario 2: Vacant Land Build Out Analysis

The second scenario will follow the traditional “build-out” analysis, in which vacant land
tracts are identified (this will be done using the Passaic County Aerial Database and the
NJDEP Land Use/Land Cover). These vacant tracts will then be “developed” according
to their current zoning. Using multipliers contained in the GOZ model, estimates will be
generated of the increment of households and employment (as inputs into the
transportation model), as well as the number of trips to be generated (and other impacts)
using the GOZ model. The resulting trip generation by zone (using the GOZ model and
the NJRTM) will be compared and the reasons for any differences identified.

Scenario 3: Smart Growth Plan
In this case, zonal trip generation inputs will be developed using two methodologies
tailored to the two kinds of landscapes in Passaic County.

Environmentally Constrained Areas

In the northern part of the county, where most development has focused over the past two
decades and there are major pressures to develop on vacant land, a map of vacant land
will be developed using the most recent available data on land use and land cover. Using
the methodology established under GOZ, the vacant land inventory will be adjusted to
take account of various mapped constraints (such as steep slopes or class 1 waterways).
This adjusted inventory will then be passed through the GOZ model using the composite
zoning map for the county, being developed as part of the current Passaic County
Transportation and Smart Growth Strategy Evaluation Model Study, to generate the
number of households and jobs associated with this development as inputs into the traffic
model.



Smart Growth Areas

In the southern part of the county, where the forces of redevelopment and revitalization
will drive development, a different methodology will be followed. In this case, a
“propensity to redevelop/revitalize” will be developed. This propensity will be calculated
by comparing the average “assessed land to assessed value” for the zone with the average
for the county. For zones where the land-to-value ratio is higher than that for the county
(meaning the “improvements” are a smaller share of total value than in the county as a
whole) a “redevelopment factor” will be calculated. This factor will then be applied to the
generalized zoning of the area to generate an estimate of the households and employment
that are likely to be generated during redevelopment.

Comment: While the three scenarios actually modeled were consistent with the approach
described in this task, the specifics described in the scope of work had to be simplified
and modified to some degree. Most importantly, the definition of each scenario was
adjusted slightly to account for developments in projections and the implementation of
the methodology.

Scenario 1: Based on the NJTPA projections in the plan. This was adjusted to a 2030
horizon year.

Scenario 2: Originally this was to be a true “vacant land” projection, and a “constrained”
land use scenario was to be included in the Smart Growth Scenario (Scenario 3).
However, as the project developed, it was decided to make “constrained” vacant land the
basis for this projection. As can be seen from the results, this still resulted in a significant
potential for growth in what was the “environmentally constrained” and now is the
Highlands area of the county.

Scenario 3: This was altered the most by the developments during the study. The GOZ
methodology to yield buildouts for the constrained areas was applied throughout the
county and estimates of growth of population and employment were generated by zone.
In the urban or “smart growth” part of the county an attempt was made to implement a
“redevelopment index” as set out in the proposed scope of work using “land to values as
a basis.”

Although the county does not have a digital parcel map base, a copy of the tax record
database was obtained, geocoded by address and assigned to the traffic zone. However,
when the land-to-value ratios were examined, it became apparent that far more work
would need to be done in order to account for the different densities of development in
suburban and urban areas. Further exploration of this issue was deemed to be beyond the
scope of the study.

Part of the reason for a change in approach however, came from the process of
developing the NJTPA projections as part of the regional plan. Although it was not
possible to accurately capture the effects of the Highlands legislation, the methodology
employed — to leave the county total unchanged, but to reallocate growth away from the
Highlands to the rest of the county, seemed to capture a reasonable “redevelopment”



effect. So, in the end, Scenario 3 was defined to use the NJTPA 2030 projections applied
to the Smart Growth Network.

Task 4: Run the Future Year Model

Products: Future year network results including basic information such as traffic
volumes (i.e., performance measures such as volume to capacity ratios and link delays).
Aggregate system performance measures such as “total hours of delay” will also be
developed.

Comment: This was completed as set out. Overall results are summarized in the next
section.

Task 5: Testing Growth Management in Northern Passaic County
Products: A report will be produced which will show the benefits of a revised “growth
management” strategy for the up-county region. It is anticipated that specific proposals
will be advanced that can ensure these outcomes. Highly congested segments of the
roadway network will be identified and potential solutions suggested. These will include
proposed changes to Master Plans in the area where appropriate.

Comment: A wealth of data has been generated by this project. County staff has made an
extensive effort to make the data accessible through GIS and related technologies.
Examples of these products are contained in the appendix of the report. The results
briefing books are likely to provide an important starting point for planning in the
northern part of the county. However, the focus of the work has shifted from individual
Master Plans to participating in the regional Master Plan being drafted under the
Highlands Act.

Task 6: Testing Corridor Management in Southern Passaic County

Scope: Using the Passaic County Transportation Model’s results as a starting point, a
simulation of one of more corridors will be undertaken. Specific strategies will be
identified and their impacts quantified. These will then be fed back into the model to see
how different policy packages that can be implemented at the local level (traffic signal
coordination, parking management, etc.) can positively impact the regional transportation
system. Alternative modal solutions, such as the promotion of bus use, bicycling and
walking will be developed and quantified as appropriate.

Products: A report will be produced which will show the benefits of a revised “corridor
management” strategy for the down county region. It is anticipated that specific proposals
will be advanced that can ensure these outcomes. Highly congested segments of the
roadway network will be identified and potential solutions suggested.

Comment: A simulation of the Main Avenue Corridor between Paterson (I-80) and
Clifton (NJ 3) was completed (see Figure 3). This showed that dramatic improvements
could be gained through management of signals, providing pull-offs for the non-NJT
buses that use the corridor, and limited parking management. An estimated improvement



of 30% was applied to the signalized portion of the Smart Growth network and rerun
through the model (see also Figure A6 in the Appendix). Although this was a faithful
reproduction of the methodology, it appears that the estimate might have been too high
for the suburban parts of the corridor.

Task 7: Technology Transfer

Scope: A manual will be developed for each step of the way to ensure that county staff
can operate the model. A workshop will be held for other members of the subregion to
show how the different systems work together.

Comment: This is included in the technical appendix to this report. A workshop for both
the TAC members and the public was scheduled for July 21, 2005.

Task 8: Public Involvement

Scope: Public involvement will occur throughout the process and as can be seen in the
detailed task listing above, will be tailored to each stage of the study. It will take
advantage of the county’s current outreach processes, which include regular meetings
with each municipality and other related outreach efforts associated with the Passaic
County Transportation and Smart Growth Strategy Evaluation Model, Vision 2020, and
the county’s Brownfields Study funded by USEPA. A technical advisory panel will be
formed to meet on a quarterly basis to provide technical insights and other support. It is
anticipated that membership will include at least the NJTPA, NJT, NJDOT, Meadowlink,
Bergen, Morris, Sussex, and Essex Counties. A project website will be maintained as part
of the Department of Planning’s location on the County of Passaic website.

Product: Minutes of meetings, maintenance of website, interagency, municipal and
public outreach as indicators of an effective public involvement and interagency process.

Comment: Outreach to the public occurred throughout the study process and has been
tailored to each stage of the study, and most anticipated participants did provide input.

In addition to previous presentations at the two Passaic County Planning Conferences
held to-date and the Cross Acceptance Workshop held in Wayne in April 2004,
representatives of each municipality as well as persons from other organizations were
invited to attend two public information meetings. The first meeting was held on May
25, 2005 at the Passaic County Public Safety Complex in Wayne, NJ. The second
meeting was held on July 21, 2005 at the Wayne Public Library.

Each municipality was contacted early in the process and asked to provide their most up-
to-date land-use ordinances, as well as residential, commercial and industrial build-out
floor-to-area ratio (FAR) and zoning regulations. Some of the information was derived
from the ordinances municipalities submitted to the county. This information was used
to determine the maximum build-out capacity for the developable land in each of the
zoning districts.



Individual municipal meetings were set up with representatives from each community.
Participating municipalities included Clifton, North Haledon, Paterson, Pompton Lakes,
Ringwood, Wanaque, Wayne, and West Milford, and included mayors and council
members, members of planning and zoning boards, environmental commissions, planning
directors, administrators/clerks, engineers, traffic engineers, and police officers. Briefing
books tailored for each municipality were prepared for these meetings, and were
presented to illustrate the overview of the project, and to encourage discussion in order to

gain municipal input.!

Municipality Date Time Location

Clifton May 25, 2005 11:00 am | Clifton City Hall

Hawthorne May 27, 2005 11:00 am | Hawthorne Municipal Building
North Haledon May 25, 2005 3:00 pm North Haledon Municipal Building
Passaic May 26, 2005 2:00 pm Passaic City Hall

Paterson June 20, 2005 2:00 pm Passaic County Municipal Building
Pompton Lakes | June 1, 2005 4:30 pm Pompton Lakes Municipal Building
Ringwood June 9, 2005 1:00 pm Ringwood Municipal Building
Wanaque June 9, 2005 2:45 pm Wanaque municipal Building
Wayne May 27, 2005 2:00 pm Wayne Municipal Building

West Milford May 23, 2005 1:00 pm West Milford Municipal Building

The public was encouraged to stay abreast of the project through many channels. The
Smart Growth Transportation Model website was set up, and the copies of the municipal
briefing books (presented at each town’s meeting) have been posted on the web (URL:
http://www.passaiccountynj.org/Departments/departments.htm). All files have been
converted to a PDF format for easy viewing.

The first Technical Advisory Committee (TAC) meeting was held on June 2, 2005 at
Passaic County Administration Building in Paterson.

Some Results

The previous section has outlined some of the technical discoveries of this project. The
result of this work is a rich set of databases at different scales, which will be integrated
into the transportation planning process in Passaic County. Here are some examples (a
selection of GIS maps can be found in Appendix 1):

Traffic Analysis Zones (TAZ’s)

Patterns of Projected Growth by Traffic Analysis Zone: Figures 5 and 6 show the
different patterns of growth based on different methodologies for population and
employment broken down by traffic analysis zone. In each case, the left hand map shows
the projected population or employment for 2030 as found in the current NJTPA Plan.
These projections are developed using a “top down” methodology that essentially

! An example of the briefing Book for the Borough of Haledon is attached as Appendix |1 of this report.



allocates national growth to regions and then counties and then on to sub geographies.
This is to be contrasted with the “build out” patterns that take local zoning and land and
generate an estimate of growth capacity. It is noticeable that the patterns are exactly
opposite with the “build out” heavily oriented to the “upper” county and the “NJTPA”
numbers down county.

Non Transportation Impacts of Land Use Decisions: One of the more interesting
aspects of the GOZ model is that it also makes estimates of a variety of non
transportation impacts of development. These too have been summarized by Traffic
Analysis Zone and Figure 7 shows the projected costs of new road construction and
vehicle miles of travel associated with the “build out scenario”. Although these reflect
pre- Highlands conditions, these maps show dramatically the costs of sprawl as the “high
cost” TAZ’s are predominantly to be found outside of the developed areas of the County.

Roadway Links

The Passaic transportation model contains information on 2,967 roadway links. For each
of these links an estimated volume per day and for the am peak and pm peak periods for
the 2005 base year as well as the three scenarios has been developed. In addition to
volumes, there is information on travel times (congestion) and vehicles miles of travel.
These have been tied to a GIS database that allows easy access to the underlying data by
roadways, neighborhood, municipality and for the County as a whole. A sampling of
these can be found in the Appendix.

Zoning Districts

As part of this project, a digital layer of zoning in the County was developed as a basis
for doing the zoning yield calculations. An example of the zoning map for Paterson is
provided as Figure 8.

Roadway Network
The results are also aggregated to provide overall measures of performance for the
roadway network.

Table 1: Daily Vehicle Miles Traveled by Roadway Type: depicts the daily vehicle
miles traveled (VMT) as defined by three different roadway types (highways, main roads,
and local roads), with each corresponding number of links. For each of these roadway
types, four scenarios were recorded and used for further calculations. Looking at these
numbers, it is clear that although vehicle miles traveled will increase from 2005 to 2030,
the amount of this increase will depend upon the scenario. For instance, in 2005, there
were a total of 15,765,618 vehicle miles traveled on all of the roadway types. If the GOZ
model were used to create a total build out, by 2030 there would be 20,565,814 vehicle
miles traveled. In contrast, by using the 2030 Smart Growth Network, the vehicle miles
traveled would decrease to 18,404,383.
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More specifically:

No matter what the scenario, Passaic County’s roadways will get busier in the
future. Under the NJTPA projections, for example, the total number of miles
driven daily on the network will increase from about 15.8 million miles in 2005,
to 18.5 million miles — an increase of 17.1%.

This increase will not happen evenly across the network, as the projected growth
on local (26.6%) and county roads (21.0%) far outstrips the growth on highways
(13.1%). This emphasizes the importance of strategies to relieve the local
roadway network which is already the most congested in the State.

The importance of growth management is clear in the comparison with the build
out scenario which shows an associated VMT of 20.6 million — 30.4% more than
in 2005.

Avrterial management can be important in addressing both VMT growth and
congestion as it does suppress overall growth in VMT by 0.3%. But, of major
importance, it shows that making the County roadway system more effective will
divert trips from the highway system. Thus, if an aggressive arterial management
strategy is implemented, 182,781 vehicle miles of travel could be diverted each
day from the Highway network. This shows that investment in Passaic County’s
local roadways may be an effective State and Federal investment approach.

Table 2: Daily Vehicle Hours Traveled by Roadway Type depicts the daily vehicle
hours traveled (VHT) as defined by three different roadway types in Passaic County.
While the overall pattern is similar to the VMT numbers in Table 1, the impact on growth
on an already congested network can be seen in the higher rates of growth of VVehicle
Hours of travel reflecting that more travel will occur under congested conditions.

The Importance of Growth Management

Tables 3 through 5 show the importance of an overall growth management strategy and
the potential impact of the Highlands on land development and transportation system
performance in the County.

Table 3 summarizes the basic results by municipality of the GOZ build out based on
zoning yield. This shows that even without redevelopment, prior to the passage of the
Highlands legislation, there was a total of 11,786 (over half in the preservation area)
available for development. This could allow for nearly 20,000 additional housing units,
77 million square feet of warehouse space, 26 million square feet of commercial space
and over 26 million square feet of office.
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Table 4 uses the GOZ multipliers to show the associated impacts on the built
environment and infrastructure. Countywide zoning in place will result in:

e 50,869 new residents

e 11,435 new school children

e 274,710 jobs (more than twice current employment)

e 2,046,997 vehicle trips per day

e 18 million miles of automobile travel

e $155 million in new roadways

e $230.6 in new utility costs

e $331,5 million in new school capital costs

Table 5 uses the GOZ multipliers to show the associated impacts on impervious
coverage, water and air quality. Countywide zoning in place will result in. amongst others

e 3,392 acres of new impervious cover

e 12 million gallons a day in new potable water and an equivalent amount of
wastewater

e 12,000 tons per year in Nox emissions

e 96,719 tons per year in Carbon Monoxide emissions.
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