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EXECUTIVE SUMMARY

Concern over the impacts of the proposed US 202 Section 700 expressway prompted the Neighbors for
Bucks County Preservation, Inc. (NBCP) to seek and evaluate alternatives that could address the goals
and needs of this project.

The proposed expressway has as its primary goal to alleviate traffic congestion along US 202. The Final
Environmental Impact Statement (FEIS) for Section 700 of the U.S. Route 202 corridor prepared in 1992
identifies the transportation needs in this area as:

I) to safely and more efficiently accommodate the current and anticipated travel demands while
protecting the character and quality of life in the US 202 Section 700 corridor, and

2) to achieve system linkage and planning consistency

The Alternative Plan will relieve traffic congestion, greatly improve driving safety, and aesthetically
improve communities along the corridor. Further, the Plan is based on up-to-date traffic data and
incorporates the latest technology and innovations in addressing traffic congestion.

The need for "system linkage" should be reconsidered in light of the Pennsylvania Department of
Transportation’s assertion that there are no plans to build limited access expressways in sections 600 or
800. And in light of an analysis of more current traffic data showing that traffic growth along this corridor
has stalled and has not met the growth projections in the FEIS.
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As currently proposed, however, the expressway would bring with it many negative consequences for
both the immediate project vicinity, and areas far beyond the project limits.

These impacts include:
e |oss of wetlands
e economic loss to local communities
e economic loss to Philadelphia
e induced congestion with new truck traffic diverted to the corridor

¢ induced development without infrastructure support.

Why an Alternative Plan?

Latest Traffic Count Data Shows Much Slower Growth than Earlier Forecasts

Traffic data available online from the Delaware Valley Regional Planning Commission website
(www.dvrpc.org) shows that traffic volumes in Section 700 are not growing but instead have declined
since the FEIS for the expressway was prepared in 1992. The fact that traffic is not growing as projected
warrants, by itself, a reevaluation of the conclusions contained in the FEIS supporting the expressway
alternative. A reevaluation should include consideration of alternative plans, including the one presented
here.

Traffic Problems can be Solved by Fixing the Existing Road Network

The US 202 Section 700 area will be far better served by targeted, strategic improvements to the existing
network of streets and arterials than by a new expressway. Traffic patterns in the area are very complex,
with much of the traffic on US 202 attracted by the commercial and residential development along the
corridor. Providing for this local traffic is best done through enhancing and improving the local road and
street network.

The traffic congestion on US 202 occurs for a limited time each day, and is caused by only 5% of the daily
traffic. A new four-lane, high speed expressway is not an appropriate means of providing for the 5% of
the daily volume on US 202 that creates congestion. Rather, the Alternative Plan described in this report
provides a far more cost effective strategy to address traffic congestion.

Alternate Plan Produces Better Results

Traffic Congestion Significantly Reduced

The Alternative Plan will provide immediate relief from traffic congestion along the Section 700 corridor,
and will outperform the Expressway Plan in the future. Addressing the traffic congestion on US 202
requires adding only a small increment of capacity, and does not require the construction of an entirely
new and costly four-lane expressway.
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Construction Cost Significantly Reduced

The costs of construction of the Alternative Plan will be $68 million compared to the estimated
Expressway cost of $250 million. The cost estimate of the Alternative Plan is based on recently
constructed similar projects, and is less uncertain than the expressway cost estimate.

Environmental Impacts Significantly Reduced

Focusing on improving the operations of the existing road network through new technologies and proven
success rather than on new construction in natural areas, the Alternative Plan has low environmental
impacts. For example, the proposed new expressway will destroy over |5 acres of natural wetlands, an
impact that could be avoided with implementation of the alternative plan.

Elimination of Secondary Impacts: No Induced Traffic, No Induced Development, No Further Loss
of Business in Philadelphia

The Alternate Plan will not induce traffic or encourage land development outside the immediate project
area. High volumes of truck traffic to and from New Jersey will not be attracted to the improvements
envisioned in the Alternate Plan. The impact on Philadelphia will be greatly reduced. While the FEIS
ignored or overlooked these outcomes, evidence from other similar projects makes it clear that these
outcomes are very likely if the expressway is built.

Safer Road Network

Traffic speeds will be moderated by design, providing safety for both drivers and pedestrians.
Intersections will be designed incorporating the latest safety features. The road network in the
alternative plan will provide or enhance alternate routes for emergency vehicle access during peak hour
traffic, and allow for short emergency response times.

More Attractive Road Network and Revitalized Communities

The Alternative Plan, with its focus on enhancing the existing road corridor, will bring with it
opportunities for enhancing and revitalizing the communities along Section 700 through investment in the
transportation infrastructure. Boulevards with landscaped medians and roundabouts will provide
opportunities for communities to enhance their historic centers.
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Alternate Plan Responds to New Legislative and Policy Directions

Since the Intermodal Surface Transportation Efficiency Act (ISTEA) was passed by Congress in 1991, a
change in focus of traffic engineering research and practice is occurring toward better management of our
existing road and highway network, and away from continued expansion and new highway construction.
This landmark legislation responded to the recognition that it is impossible to “build our way out of
congestion,” and that we must look for ways to improve and better manage and make the best use of our
existing road and highway infrastructure. The Alternative Plan presented in this report incorporates the
latest research, data, and traffic control innovations that have been developed and used in this new era.

Resources: Will the Consequences Outweigh the Benefits? Impacts Resulting from the Construction of UA
202, Section 700, Report to NBCP, Inc., by Canby Associates, May 2002

Impacts of US 202 Section 700 on Solebury Township, Prepared for The Solebury Board of
Supervisors, Smart Mobility, Inc., September 2002

Contacts: Neighbors for Bucks County Preservation, Inc. (NBCP), Board of Directors:
Patrick Bell, 215-297-0200, patrick@oldehope.com
Elaine Crooks, 215-297-0885, bewords@comcat.com
Dorothy Downie, 215-862-5358, ddownie@voicenet.com
William MacDowell, 215-297-8778, billmacd@voicenet.com
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INTRODUCTION

The US 202 Section 700 Expressway is proposed to provide relief from the severe peak hour traffic
congestion along US 202, particularly in New Britain, Chalfont and in Montgomeryville between 5 Points
and Upper State Rd.! The traffic congestion that is alleged to be the primary impetus for the construction
of the US 202 Section 700 expressway can be better and less expensively addressed without building a
new expressway. This report describes an Alternative Plan to relieve the traffic congestion in the US 202
Section 700 project area.

This US 202 Section 700 Alternative Plan is proposed to address the traffic congestion, safety deficiencies
and transportation needs of US 202 Section 700 while minimizing the negative impacts of the expressway,
such as induced traffic, induced development, and environmental degradation. This plan consists of a set of
transportation network enhancements and intersection improvements that will accomplish this goal. The
following sections discuss why an alternative plan should be considered at this time, and present the traffic
engineering concepts and design principles incorporated into the plan. Following this discussion, the US
202 Section 700 Alternative Plan is presented in detail.

WHY AN ALTERNATIVE PLAN?

An alternative to the Section 700 expressway is needed because there is now a greater understanding and
consensus among transportation professionals of the impacts from such expressways, particularly induced
traffic and induced growth impacts to both adjacent areas and “downstream” areas. There is also much
greater awareness of the negative impacts that beltways have on the metropolitan economies. Beltways
generally draw economic activity and investment out of central cities?,3.

A new approach to the traffic congestion along US 202 Section 700 is also in order because the traffic
growth in the area has not been at the rate projected in the Final Environmental Impact Statement (FEIS).
Later in this report, there are detailed comparisons between the FEIS’s predictions of traffic for the year
1998 and the actual traffic volumes on the roads. There are alternatives to the construction of an entirely

I Another purpose of the expressway indicated in the FEIS is to provide for “system connectivity” of the region’s highway
network, as US 202 has long been envisioned by the Pennsylvania Department of Transportation (PennDOT) as an outer beltway
around Philadelphia, and the proposed section 700 expressway will work toward fulfilling this vision. The goal for “system
connectivity” is highly questionable, in light of PennDOT’s assertion that no Section 800 expressway is planned or proposed. The
construction of section 700 expressway will have detrimental traffic and land use impacts to the surrounding communities, which
are described in a recent report prepared for Solebury Township. None of these regional consequences on the economic and
social health of the entire region, in particular central Philadelphia and adjacent townships, were considered in the Environmental
Impact Statement for the US 202 Section 700 expressway project.

2 Boarnet, Marlon G. and Andrew F. Haughwout, Do Highways Matter? Evidence and Policy Implications of Highways’ Influence on
Metropolitan Development. Brookings Institution Center on Urban and Metropolitan Policy, August 2000.

3 Nelson, A.C. and Mitchell Moody, Effects of Beltways on Metropolitan Economic Activity, Journal of Urban Planning and
Development, pp. 189-196, December 2000.
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new expressway that can address the demands of the region’s current and likely future traffic volumes,
and avoid the numerous impacts and high costs of the proposed US 202 Section 700 expressway.

Shortcomings of the US 202 Section 700 FEIS

The Final Environmental Impact Statement (FEIS) for US 202 Section 700 has a number of serious
shortcomings, which resulted from the possibly premature or erroneous elimination of alternatives to the
proposed US 202 expressway which would be effective in meeting the project needs with lower cost and
less impact to the environment.

Project Purpose and Need Statement

Every Environmental Impact Statement must clearly state the project’s purpose, so that each alternative
that is considered can be evaluated to determine if it can achieve the need. In the case of US 202 Section
700, the purpose was defined as follows on page I-2 of the Purpose and Need section of the FEIS:

“The purpose of this project, therefore, is to safely and more efficiently accommodate the current and
anticipated travel demands, while protecting the character and quality of life in the US 202 Section 700
transportation corridor.”

The US 202 Section 700 Alternative Plan presented in this report addresses the above project purpose.

The FEIS also states the need for “system linkage and planning consistency”. There are no plans to build
limited access expressways for US 202 sections 600 or 800, and the Alternative Plan presented in this
report is far more consistent with the plans for US 202 Sections 600 and 800. PennDOT’s Section 700
expressway plan will result in an isolated expressway, and not be linked with other expressways.

Secondary Impact Review Not Complete

The FEIS did not consider the secondary impacts of induced traffic, induced truck traffic, induced growth,
or accelerated rates of development that will follow the proposed expressway construction. The FEIS also
did not address the economic harm that will be felt by Philadelphia with the completion of the proposed
expressway. The proposed Section 700 expressway will have major negative impacts to both the project
area and the surrounding areas. The secondary impacts are described and analyzed in an earlier report'.
Together, these secondary impacts resulting from the proposed US 202 Section 700 expressway will do
more harm than good.

FEIS Eliminated Promising Options Prematurely

There are many new innovative but established approaches to addressing urban and suburban traffic
congestion that have recently gained acceptance and have proved effectiveZ. Many of these approaches
involve looking at operations of the entire traffic network, and not just at the specific location of
congestion. These approaches are described later in this report, and incorporated into the Alternative
Plan. The FEIS studied only a narrow range of traditional options for addressing traffic congestion, such as
adding lanes to create larger intersections. The FEIS also systematically dismissed even traditional
alternatives as stand-alone options, when in fact, the cumulative effects of combinations of these
alternatives, if designed properly, would provide traffic congestion relief.

" Impacts of US 202 Section 700 on Solebury Township, by Smart Mobility, Inc., September 16, 2002.
2 Managing the Urban Transportation System: The Need for a New Operating Paradigm, by Anne P. Canby, ITE Journal,
August 2002, p. 50.
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Unrealistic Traffic Forecasts Used in FEIS to Justify Project

The FEIS includes forecasts of traffic for future years, which are critically important in the planning and
design of future traffic improvements. A complete set of traffic counts in the study area was conducted by
DVRPC in 1991, which provide an excellent baseline of data.

Recent traffic counts at the same locations, 1997 through 2001, were obtained from the DVRPC’s web
site! and compared to the 1991 traffic counts in the study area to assess the actual traffic growth patterns.
Traffic growth along US 202 in Section 700 has been flat or declined since 1991, as shown in Figure |
below. All of the count locations shown in Figure | are on US 202, except for the two locations noted on
PA 309 in Montgomery Township, which are located on PA 309 immediately before its intersections with
UsS 202.

Figure I: Traffic Counts on US 202 in Section 700 from DVRPC, 1991 through 2001
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The only location with any significant increase is along the existing PA 61 1/US 202 bypass in Doylestown,
which includes all the PA 611 traffic growth as well. All locations on US 202, and adjacent sections of PA
309, remained essentially flat or declined in traffic volume.

' Traffic Count Information from www.dvrpc.org .
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There are traffic forecasts in the FEIS for the year 1998. To compare the recent traffic counts conducted
by DVRPC with the 1998 traffic projections in the FEIS, the recent traffic counts were adjusted to 1998
assuming a constant rate of change between counts. The black markers in Figure | above show how these
estimates for 1998 traffic volumes were derived. Table | compares the 1991 count, 1998 estimates based
on recent DVRPC traffic counts, and the 1998 FEIS forecast.

Table |: Comparison of Recent Traffic Counts to FEIS 1998 Forecast for US 202 and PA 309

1998 Count or
Location 1991 Traffic Count Recent Counts FEIS 1998 Forecast
Adjusted to 1998*
202-Montgomery Twp-S of PA 309 16,200 16,235% 19,600
309-Montgomery Twp — S of 202 33,900 32,522%* 37,000
309-Montgomery Twp — N of 202 29,800 30,409* 34,700
202-New Brit Twp — S of PA 152 21,900 20,522 23,500
202-Chalfont Bor — S of 152 21,900 18,662 23,500
202-Chalfont Bor — N of 152 17,100 15,982* 20,000
202-New Britain Borough 21,200 21,525% 24,200
611/202-Doylestown Twp 24,500 26,365 28,900

* See markers on Figure | above for 1998 Estimates

Figure 2 compares the traffic changes between 1991 and 1998 forecast in the FEIS with the change in 1991
to the actual or estimated 1998 traffic volumes.

Figure 2: Traffic Volume Changes on US 202: FEIS Forecasts and DVRPC Traffic Counts

202-Montgomery Twp-S of 309
309-Montgomery T

309-Montgomery Twp-N of 202

O Actual Change 1991-1998

M FEIS Forecast Change 1991-1998

202-Chalfont Bor-
202-New Britain Borough

611/202 Bypass, Doylestown
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The majority of locations counted along US 202 Section 700 (not including the counts on PA 309, nor the
PA 611/202 bypass in Doylestown) have seen declines in traffic volume from 1991 to 1998. The locations

that showed some growth were at much lower rates than forecast in the FEIS. On average, traffic
volumes at these locations declined by more than 2% between 1991 and 1998. The FEIS projected that
traffic would grow by more than 13% over this same period.

In addition to considering traffic growth along the US 202 corridor, it is also important to consider traffic
growth patterns on parallel roads and cross streets, to determine if the projected growth in traffic is
simply shifting to other routes away from US 202. Therefore, this analysis was conducted for numerous
parallel and intersection roads in the US 202 Section 700 area. Table 2 shows the same comparison for
the parallel and intersection roads in the project area. As in Table | above, traffic was adjusted to 1998

assuming a constant rate of change between 1991 and the most recent traffic count.

Table 2: Comparison of Recent Traffic Counts to FEIS 1998 Forecast for Other Roads

Most Recent Traffic Count
Adj to
Ref | Road Municipality | From To 1991 Year Volume 1998 1998 FEIS
1) | Almshouse Doylestown | Militia Hill Deerfield
Rd Township Rd La 2,400 1999 5,127 4,786 5,000
2) | Almshouse Doylestown | Lower State | Lower
Rd Township Rd N State Rd S 7,550 1998 13,427 13,427 12,050
3) | Almshouse Doylestown | Lower State | Upper
Rd Township Rd State Rd 2,300 | 2000 3,934 3,571 4,900
4) | Lower State | Doylestown |\ gy | Aspen 6300 | 2001 | 7406 | 7,074 | 8500
Rd Township Way
5) | Lower State Doylestown | Old New Almshouse
Rd Township Rd Rd 5,600 1999 8,990 8,566 8,200
6) | Countyline | New Britain |\, 050 | Richardson |5 560 | 2001 | 16,816 | 16421 | 18300
Rd Township Rd
7) . New Britain Upper
Bristol Rd Township Stump Rd State Rd 7,367 1997 8,222 8,605 8,900
8) | Gue 152/Main | Thatiort | 17509 Park Ave | 16,200 | 2001 | 13,121 | 14045 | 19,100
t Borough
9) | Upper State | Montgomery |\ | . | WestGate | 16500 (9000 | 12,152 | 11,785 | 12,900
Rd Township Dr
10) | Upper State Montgomery | Bethlehem Horsham
Rd Township Pk Rd 15,200 | 1997 13,789 13,554 17,300
")) SumpRa | TONEOmenY | 1 309 Tr 463 9,700 | 1998 | 5751 5751 | 10,700
ownship
12) | North Wales | Montgomery | Rose Lanen | 3 17,300 | 1997 | 14554 | 14096 | 19,700
Rd Township St
'3) | KenasRd | Montgomery | Windlestrae | Rose Twig | 3509 | 1997 | 3,077 | 3,007 | 5000
Township Park Rd La
") | Hartman g | Montgomery | Domorah | 1 ¢ 1,700 | 2000 | 4252 | 3,685 | 4,100
Township Dr
I5) | Rte 63/ Montgomery North
Welsh Rd Township Ivy Lane Wales Rd 17,300 | 2001 17,567 17,487 20,900
16) | Rte 463/ Montgomery | North Upper
Horsham Rd Township Wales Rd State Rd 15,870 | 2000 16,911 16,680 18,000

Table 2 shows that in most all cases, the most recent traffic counts were lower than the 1998 traffic
forecasts in the FEIS.

Figure 3 compares the traffic changes since 1991 for both the actual counts adjusted to 1998 and the FEIS
1998 forecasts on the parallel and intersecting roads.

Prepared by Smart Mobility, Inc., Norwich, Vermont
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Figure 3: Traffic Volume Changes on US 202 Section 700 Project Area Roads 1991 to 1998:
FEIS Forecasts and Actual Traffic Counts (DVRPC)
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Only at two locations out of the 16 in the above figure has growth been higher than forecast in the FEIS.
All other locations have seen lower growth, with 5 locations seeing declining volumes. The overall average
rate of traffic growth from 1991 to 1998 at all 16 locations was 5%, yet the FEIS projected that traffic
growth would exceed 25% on these roads over the same period. This flat traffic growth may be explained
by a variety of factors. One possibility is that the area’s population is aging, which typically correlates with
fewer traffic trips. Another possibility is that newer commercial development in other areas, such as along
the PA 61| corridor in Warrington, draws shoppers who used to frequent Montgomeryville.
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This observed trend of low traffic growth or even decline may not seem credible to area residents, whose
experience may be that traffic congestion is now much worse than 10 years ago. In fact, congestion may
be far worse, even though traffic volumes are not higher. The reason for this is that the proliferation of
development along the corridor has resulted in more complicated traffic patterns. New developments
have made it necessary to add new traffic signals to the US 202 corridor, which has eroded its capacity to
accommodate through-traffic. As discussed in more detail in the following sections, turning traffic and
development greatly influences the operations of roads and intersections.

Traffic growth forecasts play a very significant role in the analytical process of the FEIS that culminates in
the selection of a preferred alternative. The success of each alternative is measured by its ability to handle
future traffic volumes. The high traffic growth rates used in the FEIS overstated the need for new highway
capacity, and underestimated the effectiveness of other alternatives for meeting the future traffic needs of
Section 700. A new evaluation of alternatives to address the congestion in the US 202 Section 700 area
should be conducted using realistic rates of traffic growth based on recent traffic count data.

TRAFFIC ENGINEERING CONCEPTS

There are some general traffic operations concepts described in the following sections that are important
to understanding the root causes of traffic congestion, and the reasons why so many efforts to alleviate
traffic congestion have failed. These concepts are important in order to understand how the Section 700
Alternative Plan will be effective in reducing congestion.

Capacity and Speed

Capacity and speed are two different measures of traffic facilities, but often seem to be tied together in
traffic improvements. Capacity is the measure of how many vehicles can use a facility, or pass through an
intersection, over a certain period of time. It is typically measured in vehicles per hour. Speed, measured
in miles per hour, reflects the average velocity of vehicles using a roadway. The capacity of a roadway is
unrelated to the speed of vehicles using it. When considering a simple situation of a lane of road, with no
major intersections or other interruptions, the theoretical maximum capacity is about 2,200 vehicles per
hour. At high speeds, the vehicles move along the road more quickly, but they require a longer safe
following distance, so there is no net increase in the throughput of vehicles, or capacity. At slower speeds,
the shorter following distance between cars offsets the lower speed of vehicles on the road. In fact, some
theoretical studies have found that the optimum capacity occurs at moderate speeds of about 35 mph.

The Alternative Plan focuses on increasing the capacity of the intersections along the US 202, as these are
the points which constrain the road’s capacity. However, increasing speeds along US 202 is neither
necessary nor desirable to accomplish this goal, and in fact can be detrimental to the road’s safety.

Network Capacity

Older American urbanized areas, built before World War Il and the dominance of automobile travel, tend
to have very different road networks from those of post-war suburban areas. These older areas typically
have a dense grid of streets, and higher density of land uses mixed at a “finer grain” than newer suburban
areas.

Areas that have been developed in the age of the dominance of the automobile for personal travel, have
vastly different road and street networks. They tend to be more “hierarchical”’. Lower order “local”
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streets strictly provide access between properties and the main roads. The higher order roads, or
arterials, serve the bulk of traffic volume. The reasons for the shift from the older, dense street systems
to the newer, hierarchical systems, are numerous and complex, and have to do with factors such as
jurisdiction, desire to minimize through traffic in residential areas, and belief in an economy of scale of
roads.

The dense street networks typically found in older neighborhoods actually have far greater capacity to
move traffic per lane-mile than the sparse networks. The reasons for this are numerous, and include more
left turn capacity; smaller, more efficient intersections; and lower likelihood of attracting large commercial
developments, which erode the road’s capacity for serving traffic. Figure 4 below shows hypothetical
sketches of these two types of networks.

Figure 4: Characteristics of Two Street System Types: Dense Network and Sparse Hierarchy
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Cycle of Transportation Improvements and Lane Use Changes

Most traffic improvement schemes undertaken in the past half-century have focused on increasing the
capacity of a road or intersection, which may be congested with traffic volumes that exceed its capacity.
These improvements often begin a vicious cycle in which more traffic is drawn onto the improved road.
The growth of traffic on these major routes has the further effect of attracting commercial development.
The result is that the most important commuting routes also must serve the numerous shops, businesses,
and others services. These developments cause high amounts of turning traffic which, when combined
with existing high volumes of through traffic, exacerbates traffic congestion.

The PA 309/US 202 corridor between Upper State Road and 5 Points is an example of this phenomenon.
PA 309 serves high volumes of commuters during the peak hours. The high traffic volumes made this
section of US 202 attractive for commercial development. However, the road must now accommodate
not only the commuters, but in addition, the many additional trips attracted by the large amount of retail
development. Because the road network of through-streets in the area is generally sparse, there are few
other options than using the main arterial road. The result is severe congestion.

Prepared by Smart Mobility, Inc., Norwich, Vermont page 8



US 202 Section 700 Alternative Plan February, 2003

Left Turns and Their Effect on Arterial Roads

Providing for left turning traffic at intersections is one of the greatest challenges of intersection design. If
left turning traffic does not have sufficient capacity, long queues can result which greatly reduce the
overall efficiency of the road system. Left turns are handled quite differently in traditional and suburban
post-war street networks, and this is an important factor in why traditional grid street networks have
more capacity per lane mile than hierarchical/suburban networks.

The capacity of networks of roads and arterials is limited by the capacity of their intersections. Traffic
signals basically allocate the capacity between two intersecting roads, usually in approximate proportion
to their traffic volumes. When intersections must accommodate large numbers of left turning traffic,
however, this erodes the intersection’s overall capacity. If the intersection has relatively low volume of
left turns, they are generally able to use the gaps in oncoming traffic to make their turns. However, with
larger number of left-turns at a single intersection, a separate left-turn signal phase becomes necessary.
This reduces the “through” traffic capacity. Additional lanes must be added to the intersection, so that
more traffic can move through during the shortened green times.

Left turning traffic has a vastly reduced impact on through-road capacity in a dense grid system. A grid
network provides numerous opportunities to turn left, so that left turns are not concentrated at a
particular intersection. With numerous intersections and an interconnected grid of streets, fewer vehicles
need to turn at each intersection. Drivers can choose where to turn based on available gaps in oncoming
traffic, and left turn phases at signals are unnecessary. Figure 5 illustrates this concept.

Figure 5: Left Turns in a Dense Road Network
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Diseconomy of Scale for Roads

Many elements of our industrial, economic and social systems are based on the idea that there is an
economy of scale. This is true for many types of operations, but not for traffic intersection design'. As
lanes are added to intersections, the capacity increases, but this additional capacity is diminished by a
number of factors. As intersections grow in size, it takes each vehicle longer to pass through. Each signal

' Effectiveness of Additional Lanes at Signalized Intersections, Kornel Musci, P.E., and Ata Khan, P.E., ITE Journal, Institute
of Transportation Engineers, Vol. 73 #2, January 2003.
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phase must allow greater “clearance time”, or the “yellow” + “red” time for cars to clear out of the
intersection before the next green phase begins. The left turning problems as described above get more
severe as an intersection gets larger. Allowing left turns to use gaps in oncoming traffic becomes more
difficult as the number of oncoming lanes increases, which is why larger intersections generally have a
separate left turn phase. These factors result in substantial diminishing returns on investments in larger,
wider intersections.

What this Means for US 202

In can be concluded that the US 202 Section 700 area’s transportation problems have evolved gradually,
from the cumulative effects of many isolated decisions on land use and transportation improvements,
which were made without the benefit of a comprehensive land use and transportation plan. US 202 has
suffered many of the negative land use and transportation consequences discussed in the previous
sections. The amount and character of development in the project area has congested US 202 and other
arteries. A huge investment in many miles of new roads has been made by developers in the area as part
of residential subdivisions, but most of these roads cannot provide a transportation function due to their
design and layout. In fact, most roads built by developers as part of subdivisions are purposely designed to
prevent through traffic. At the same time, simple intersection improvements that provide real and
immediate congestion relief have not been undertaken, perhaps in the mistaken belief that all the area’s
traffic problems will be solved by the new expressway.

PRINCIPLES OF THE ALTERNATIVE PLAN

The Alternative Plan presented in this report will address the traffic congestion by considering the traffic
engineering concepts described in the previous sections. This plan has been developed by taking a broad
look at the entire road network that affects US 202 Section 700, and considers improvements beyond the
right-of-way of US 202.

Principle #1: Establish a Robust, Redundant Street Network

Network wide improvements to the area’s arterial system will allow all elements of the street system to
function effectively. In the most congested areas, new local routes are proposed to establish redundancy
in the street network that will relieve congestion and provide alternate routes for emergency vehicles. A
dense network of through streets will provide higher capacity, even though the individual roads and
streets are kept at a small scale.

Principle #2: Develop Route Options for Peak Hour Traffic

Peak hour traffic only exists for a limited amount of time, yet it can cause severe congestion, and dictates
the need for road improvements. Figure 6 below shows a graph of traffic volume throughout the day on
US 202, in New Britain Township. This section of road can operate without congestion up to a volume of
approximately 1,200 vehicles per hour. As shown in the figure below, this volume is exceeded for 7 hours
of each day, and is only significantly exceeded for two hours. The total volume that contributes to the
congestion in this area is less than 5% of the total daily traffic. The congestion on US 202 could be
addressed by diverting only 5% of the daily traffic off of US 202. These alternatives could include alternate,
less congested routes, increased public transit and ridesharing.
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Figure 6: Hourly Traffic Volume on US 202, New Britain Township (source: 1991 DVRPC Counts)
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Source: US 202 Trdffic Analysis-Section 700-PA 309 to Doylestown Bypass, Prepared by DVRPC, March 1992.

The US 202 Section 700 Alternative Plan will provide alternate routes parallel to US 202 to accommodate
peak hour traffic and avoid the need to add capacity to US 202 or build an entirely new expressway.
Improvements to the parallel routes will be carefully designed to incorporate traffic calming features so
that traffic speeds will be moderate. The result will be that the parallel routes will only be appealing during
peak traffic hours on US 202. Increased use of public transit or ridesharing could further reduce peak
hour traffic volumes.

Principle #3: Provide Alternative Routes for Emergency Services

The traffic congestion along parts of US 202 causes legitimate concern for public safety in the event of an
emergency. The traffic congestion occurring every day during peak traffic hours could delay an emergency
vehicle in reaching the scene of an accident, medical emergency, or fire. There is a real need for
development of an emergency access plan in many of these areas. The expressway does not address this.
However, the Section 700 Alternative Plan will contribute towards improved emergency access by the
development of alternative local routes, which can be used as detour routes during traffic incidents, or for
alternate access routes for emergency vehicles. The redundant street network that is a goal of this plan
provides far better emergency access for these communities than the expressway plan. Further, there are
other methods for ensuring that emergency vehicles will not be delayed.
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Principle #4: Three Lanes Can Handle As Much Traffic As Four

In many cases across the U.S.,! a three lane cross section has been able to carry as much traffic as the
conventional four lane arterial treatment. The third lane functions as a central left turn lane, or a
landscaped median island and pedestrian refuge. In areas with a great deal of development, it can function
as a two-way left-turn lane. The through lanes can move traffic at high capacity, but at moderate speeds as
passing is not allowed. Four-lane arterials often have limited capacity due to poor lane utilization, as
through-traffic is constantly switching lanes to avoid being slowed down by turning traffic. Widening
arterials to four lanes often results in higher speeds and more accidents, especially when compared to the
three lane cross section proposed in this plan.

Principle #5: Wide Nodes and Narrow Roads

The conventional approach to “improving” arterials has been to add lanes to these routes. However, the
intersection improvements often do not keep pace with the road widening. For example, the US 202 FEIS
outlined plans for “improving” Upper State Road to include adding an additional lane in each direction, so
that the result was a four lane arterial road. However, for most two lane arterials, the capacity constraints
are the intersections, and not the road segments between intersections. By widening the arterial stretches
between intersections, the primary result is increasing speed on the road. This creates a corridor where
traffic races from intersection to intersection, only to be delayed at the intersections, which are often
under-designed for the widened road.

The approach to arterial corridor design used in this plan is to focus on improving the capacity at
intersections, or nodes, as these are the capacity constraints in the road network. Adding lanes to the
road between intersections is not necessary to increase the capacity of a network. This approach has
been called, “wide nodes, narrow roads”, and is the most efficient road improvement investment strategy.

Principle #6: Focus on Improving Intersections

Intersections will be designed to operate efficiently using smart signals or roundabouts, depending on the
balance of traffic flow and other considerations for each intersection. Turning lanes are proposed where
needed to further enhance each road’s operation. The operations and conditions for use of both
roundabouts and smart signals are described in detail below.

Roundabouts (Not Traffic Circles) at High Yolume, Balanced Flow Intersections

Roundabouts, not to be confused with traffic circles, are a relatively new type of intersection design,
which are widely used in Europe and Australia, and just beginning to become more popular in the US. A
roundabout is far different from the traffic circles that were common in New Jersey, particularly due to
the rules of operation and design speed. Traffic circles are often quite large, have high speed merge areas,
and generally do not have a consistent set of traffic rules governing their operation. Roundabouts have
consistent rules of use. Traffic in the roundabout’s circulating lane always has the right of way, while
entering traffic must always yield on entering the circle. Traffic circles can be difficult to negotiate, as they
often combine higher speeds with weaving and other maneuvers, and unclear rules of operation.
Roundabouts are designed for slower speed operation with clear rules and simple decision-making by the
driver. This contributes both to their excellent safety records and to their high efficiency, as slower

' The Road Diet: Taming the Big Roads, Dan Burden, Walkable Communities, Inc.
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moving, tightly spaced vehicles can make efficient use of the circulating lanes. The design features of a

modern roundabout are shown in Figure 7 below.

Figure 7: Design Features of a Modern Roundabout

000000000

anais

Circulatory Roadway

000000000

Splitter Island

Apron

Pedestrian "/ Yield Line

Crossing
000000000

Modern Roundabout

Central Island

UUDUD.UUDU

source: Federal Highway Administration, “Small Communities Benefits: Innovative Traffic Management Practices in Small Communities”, August, 2002.

Roundabouts were developed in Europe in the 1960s, and there are now tens of thousands of

roundabouts in several European countries, and thousands more in Australia. Several US states, including
Maryland, Colorado, Utah, Kansas, Oregon and Vermont, have begun constructing roundabouts, with
very high levels of satisfaction. Aesthetically, roundabouts can be designed as an attractive gateway or
focal point of a community. Their benefits are recognized in the recently published “Guide to Roundabouts”

by the Pennsylvania Department of Transportation, which states:

“A well designed roundabout has the potential to improve the conditions of an existing intersection or
can be a highly effective component of a new transportation system. A modern roundabout offers benefits
such as increased safety, increased capacity, reduced delay, and calmer traffic. In addition, air and noise

pollution can be reduced and the aesthetics of the area enhanced.'

Roundabouts are highly efficient because they allow a constant stream of traffic to move through an
intersection at a slow speed. The slow speeds found within the circulating area allow for cars to enter the
stream safely in relatively small gaps, making highly efficient use of the intersection space. There is no need

' Guide to Roundabouts, Pennsylvania Department of Transportation, May, 2001.
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to stop traffic for left turns, signal phase changes, etc. In all circumstances, they can handle more traffic
with far less delay, and the accompanying idling and air pollution, than a signalized intersection. Their
superior safety record is even more dramatic. The vehicle conflict zones are in areas where the traffic is
moving at slow speeds, which means that many accidents are avoided, and the ones that do occur are far
less severe due to the slow speeds. In Maryland, there was a 67% reduction in total accidents, and an 89%
reduction in accidents that resulted in injuries in before and after studies of eight roundabouts. Appendix
A provides more background information on roundabouts, as well as recent research results.

In general, roundabouts are most highly recommended for intersections with relatively balanced flows, i.e.
the volume on the minor street is more than 70% of the volume on the major street. These balanced flow
intersections are the most difficult to signalize efficiently, and achieve the most benefit from roundabouts.

“Smart” Traffic Signals

There are several intelligent traffic signal systems which are widely in use in the United States, Canada,
UK and Australia, which include real time monitoring of oncoming traffic flow and adjustment of traffic
signal cycle times and green times to optimize the signal operation and minimize delays. A smart signal has
just been approved for design on Route313 near the PA 61 I/US 202 bypass. Such systems could
dramatically reduce delays at numerous intersections in the project area. Smart signals are recommended
for the intersections with unbalanced approach volumes, i.e. less than 20% of the entering traffic coming
from the “side” streets. These intersections are generally easier to signalize than balanced flow
intersections, as the side road will have less impact on the through road’s capacity. The use of smart
signals at these intersections will further minimize the red time for the main route.

STRATEGIC IMPROVEMENTS

The Alternative Plan for US 202 Section 700 is a set of strategic improvements that will result in greatly
improved traffic flow with minimal cost and negative impacts. The plan is highly compatible with local and
regional planning goals, and has been designed to mitigate the effects of traffic by managing its speed
through design. Road improvements will be scaled appropriately to the existing and projected future
traffic volumes, and not provide excessive capacity and speed that will lead to induced traffic, induced
development, and secondary environmental and economic impacts.

The improvements described below are categorized as a) short term projects that can be undertaken
immediately, b) longer term projects that may take longer to implement, and c) additional improvements
proposed for further consideration if conditions warrant. Implementation of the a) short term and b) long
term improvements will cost a small fraction of the proposed US 202 Section 700 expressway, yet will
result in more dramatic improvement to the traffic congestion and safety than the proposed expressway.

An overview of the project area and proposed improvements is shown in Figure 8. The following sections
describe the improvements in detail. These proposed improvements work together to form an integrated
network of roads which will be able to accommodate the peak hour traffic. This approach treats the road
network as a comprehensive system, rather than simply addressing each intersection in isolation.
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Chalfont

This traffic improvement plan for Chalfont Borough has far greater effect in reducing traffic congestion
than the PennDOT proposed Section 700 expressway. Chalfont Borough is faced with some of the
greatest challenges in the project area, as it is an historic setting burdened by high volumes of both
through and turning traffic. Both intersections with Route 152 are highly congested during peak hours,
with extensive queues in all directions. Emergency services are especially of concern, as the roads are
narrow and cars have difficulty clearing the way for emergency vehicles during peak hour. The SEPTA
railroad line, Neshaminy Creek, and numerous historic buildings must all be considered carefully in the
design, as they are great assets to the community. The Section 700 Alternative Plan builds upon these
assets and includes future opportunities to enhance the borough’s economy and environment.

Figure 9 shows the overview of Chalfont area plan, with both short term and long term improvements.
Traffic congestion at the intersections with US 202 and PA |52/Limekiln Pike will be tremendously
alleviated by this plan. Roundabouts at these intersections will operate with far less congestion than the
existing traffic signals. The new proposed street connections, including an extension of Limekiln Pike
north to Sunset Ave/Railroad Ave, and between US 202 and Park Avenue, will allow much of the traffic
turning at these intersections to avoid the bottleneck of the Main Street/US 202 intersection.

Short Term Improvements

Roundabout at US 202/Main Street, Chalfont: A roundabout at the intersection of US 202 and
Main Street/PA 152 will dramatically ease queuing, increase capacity, and greatly enhance the
intersection’s safety, with an added benefit of improving the aesthetics of the Borough. Roundabouts are
ideal at intersections with relatively balanced flows and high left turn volumes, such as these. The
Manhattan Bagel Shop would be acquired but the site can be developed to include an attractive central
park, which could become a focal point of the community.

Figure 10 shows two design options for this roundabout, which can immediately provide significant
improvement to traffic circulation and congestion.
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Montgomeryville

Montgomeryville has the highest traffic volumes in the corridor between Upper State and Horsham Road
where PA 309 and US 202 overlap their routes. The high volumes of traffic have made this area a magnet
for commercial development, which has eroded the ability of the roads to serve the traffic passing
through the area. The result is severe congestion during peak hours. The traffic volumes at the major
intersections, Five Points and US 202/PA 309/Upper State Rd are reaching the point where further
addition of lanes will not be effective due to the effect of diminishing returns'. Solutions to congestion
along this corridor must include system wide techniques, such as establishing new connections and
alternate routes and travel demand management.

Towson Marvland Roundabout

Short Term Improvements

Roundabout at Five Points: The most critical
intersection in Montgomeryville is Five Points, the
intersection of US 202, PA 309 and Horsham Rd /PA
463. Five-legged intersections are always extremely
challenging to control with traffic signals, as the need
for an additional green phase to serve the fifth leg
greatly detracts from the intersection’s capacity,
compared to a four-legged intersection with similar
volumes. Continued widening of this intersection, as
proposed by PennDOT (DVRPC Project MMPS
#63493), will likely fail to improve this intersection’s
operation due to the effects of diminishing returns
that come with bigger and wider intersections. Five or more legged intersections are among the best
candidates for modern roundabouts. An inspiring example of a similar intersection is provided by the
Towson, Maryland roundabout (above, right), which has been recognized as a highly successful project
with comparable traffic volumes. Appendix B provides a case history of the Towson Roundabout from a
recent Federal Highway Administration (FHWA) report2.

Figure 13 shows a possible roundabout configuration for Five Points.

! Effectiveness of Additional Lanes at Signalized Intersections, Kornel Musci, P.E., and Ata Khan, P.E., ITE Journal, Institute
of Transportation Engineers, Vol. 73 #2, January 2003.

? Final Report: Small Communities Benefits: Innovative Traffic Management Practices in Small Communities, by Federal
Highway Administration, August 2002, FHWA-OP-02-033.
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Long Term Improvements

Roundabout at US 202/PA 309/Upper State: This intersection will also face the diminishing returns
if lanes are added in an effort to ease congestion here. A roundabout would provide greater safety, traffic
calming, no need for signal coordination, and lower delays, and avoid the negative impacts that occur with
widening the intersection approaches, as proposed in the PennDOT expressway alternative. A
roundabout will have only minor impacts immediately at the intersection corners, but no businesses
would require relocation. Figure 14 shows the proposed for a roundabout.

Roundabout at US 202/PA 309/Wales Road: This intersection has relatively lower turning volumes
than Five Points or the Upper State Road intersection, but would still benefit from replacing the signal
with a roundabout in the long term. Figure |5 shows a drawing of this roundabout.

Extension of Montgomery Avenue and Left Turn Lane from US 202: Providing connections to
streets on either side of the corridor will allow traffic to use alternate routes through the area and avoid
contributing to peak traffic at the bottleneck intersections. These routes include MclLaughlin Rd, Country
Club Rd, and Montgomery Glen Dr. The extension of Montgomery Ave to US 202, requiring
approximately 150 feet of street construction, will provide an additional option for traffic to avoid the
Five Points intersection and the congested US 202/PA 309 corridor. This connection should be
accompanied by a left turn lane from US 202. The Five Points roundabout will also aid the turning traffic,
as speeds of traffic leaving the intersection will be slower, allowing left turns from US 202 onto
Montgomery Avenue to use smaller gaps in traffic.

Projects for Further Consideration

Long Term Redevelopment Planning for Montgomeryville: There will also be more
opportunities for new connections as portions of the Montgomeryville area undergo redevelopment in
the future. There are many highly successful examples of “greyfields” projects, where large suburban
shopping mall sites are redeveloped in a pattern that provides for a more traditional grid street pattern,
and a more pedestrian friendly scale of development. Portions of PA 309/US 202 may be amenable to
access management, streetscape establishment, shared parking, and other enhancements that will benefit
both the traffic movement and the business environment. The PA 309 corridor could be transformed into
a landscaped boulevard, which could complement redevelopment. Improved transit service along this
corridor could be supported by redevelopment. These types of improvements could unfold over a long
time horizon, and can be guided by a land use and transportation master plan prepared by the community.
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Long Term Improvements on US 202

Improve Connection from US 202 South of PA 309 to Stump Road: A Roundabout at the
intersection of Swedesford Road with US 202, between Welsh Road and PA 309, will enhance the safety
of this tangential intersection, and will also ease the use of an alternate route using Swedesford to Stump
Rd as a parallel alternate to US 202. The Roundabout will increase the capacity and safety for left turns

from Swedesford onto US 202.

Upper State Road

Upper State already is an important alternate route for the US 202 corridor, and the improvements
proposed in this alternative address the safety and efficiency concerns resulting from the growing traffic
volumes on this route. The overall goal for Upper State Road is to enhance the capacity at the key
intersections to safely accommodate peak hour traffic, and to manage the travel speeds so that the road’s
design discourages high speed traffic but enhances the capacity for peak hour traffic. Additional lanes along
the road are not required for capacity, and these would primarily result in the increase of speed. Rather,
the treatment will include enhancing the capacity of each major intersection along the road, and
rehabilitation and landscaping with a two or three-lane cross section along its length. Additional bicycle
and pedestrian facilities may be warranted in some locations, but are not specified in this plan.

Short Term Improvements on Upper State Road

Roundabout at Upper State Rd/County Line Road

3 Lane Rehabilitate/Beautify Upper State Road from PA 309 to County Line Road: There is

an additional opportunity to improve the heavily
traveled southern/western section of Upper State
Road. This section has relatively more development
and higher traffic volumes than the northern end of
the corridor. It appears to have been widened
incrementally, often by developers, resulting in an
overly wide, ill-defined travel way. In some
locations, the paved traveled way is over 48 feet
wide. The appearance and safety of this section of
road would benefit from conversion to a boulevard,
which would include one travel lane in each
direction, a landscaped median, defined bicycle lanes
of at least 5 feet in width along the shoulders, and
central turning lanes where needed, in place of the

Exampble of Three Lane/Median Treatment

median. An example of the boulevard conversion treatment is shown in Figure 18, and an example cross

section is shown in Figure 9.
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2 Lane Rehabilitate/Beautify Upper State Road from County Line to Shady Retreat: This
portion of the Upper State Road corridor would benefit from minor rehabilitation to serve the existing
traffic volume safely and efficiently. This improvement could include shoulders as bicycle lanes if desired,
turning lanes and landscaping.

Traffic Calming/Streetscape Enhancement of Shady Retreat Road: The Shady Retreat corridor
serves as the northern end of the Upper State Road route alternative to US 202. In this portion of the
corridor, residential homes are fairly close to the street, and various traffic calming and streetscape
enhancements are proposed to assure that traffic drives at a speed compatible with a residential setting.
Tree planting and other enhancements of the road could be applied.

Long Term Improvements on Upper State Road

Roundabout at Upper State Rd/Horsham Road
Roundabout at Upper State Rd/Limekiln Pike (PA 152)
Roundabout at Upper State Rd/Bristol Road
Roundabout at Upper State Rd/Almshouse Road

Single lane roundabouts are proposed for these intersections: Horsham Rd (PA 463), County Line,
Limekiln Pike (PA 152), Bristol Road, and Almshouse Road, because of their superior safety, traffic calming
effect, and high vehicle through-put capacity. These roundabouts can all be constructed with minimal
impacts, with no building relocations or acquisitions required. The highest priority intersection is with
County Line Road, as this is the highest volume intersection.

Stump Road

This road is an important alternate parallel route between US 202 and Limekiln Pike (PA 152). An
improved connection to US 202 south is described above, by enhancing Swedesford Road as a connecting
route between Stump Road and US 202. The most critical intersection along the corridor is with PA 309,
which is within a reconstruction project listed in the DVRPC TIP, and is therefore not included in this
Alternative Plan.

Long Term Improvements on Stump Road

2 Lane Rehabilitate/Beautify Stump Road from US 202 to Bristol Road: This improvement
includes the connection between Stump Road and US 202 via Swedesford Road. The road cross section
between these intersections will remain as two lanes. Bicycle and pedestrian facilities may be incorporated
where needed. The intersections along this corridor should be monitored and improved as needed.

Lower State Road

Most of the length of the Lower State Road corridor has relatively low traffic volumes. The primary
bottleneck along Lower State Road is the five-way intersection with County Line Road and Limekiln Pike.

Short Term Improvements on Lower State Road

Roundabout at Lower State Road/Limekiln Pike (PA 152)/County Line Road: Currently, this
intersection is served by three separate signals, which result in long delays and queues. This 5-way
intersection is ideally suited for a roundabout, which would virtually eliminate traffic congestion here.
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numerous bridges necessary for the Expressway plan represent high future maintenance costs. In addition,
the roundabout intersections have far lower maintenance costs than traffic signals, which are borne by the
local governments.

Environmental Impacts

The Alternative Plan has only minor environmental impacts, as it focuses on improving the operations of
the existing road network rather than new construction in natural areas and wetlands. The proposed
roundabouts will have great environmental benefits in terms of air emissions and noise. The entire plan
involves far less new pavement, and therefore lower stormwater impacts.

Secondary Impacts: Induced Traffic and Induced Development

The US 202 Section 700 Expressway will bring with it induced traffic, drawn to the facility by its high
travel speeds and convenient access to the area. It will also have the effect of greatly accelerating sprawl
and the destruction of farmland in the project area and beyond. In addition, this new expressway will
draw high volumes of truck traffic to and from New Jersey highways. Together, these impacts will be
severe and far reaching, and will deteriorate the quality of life of many communities in the area. The
Alternative Plan, with its focus on enhancing the existing road corridor, will not result in these effects of
excess high speed highway capacity.

Community Values: Safety, Beauty, Livability

The Alternative Plan will bring with it opportunities for enhancing and revitalizing the business
communities along US 202 Section 700 through improvements in the transportation infrastructure. The
landscaped medians and roundabouts will provide opportunities for communities to enhance their historic
centers. Traffic speeds will be moderated by design, providing safety for both drivers and pedestrians.
Safety will be greatly enhanced by the combination of design features, including roundabouts, landscaped
boulevard medians, and pedestrian facilities.

Consistency with Sound Urban and Regional Planning

The expressway alternative will catalyze suburban sprawl and jeopardize an ecologically unique region
while further exacerbating the harm being suffered by the urban center, Philadelphia. The creation of
additional state-funded infrastructure that diverts traffic and, thereby, commercial and office development
to the suburbs will erode Philadelphia’s economy. By contrast, the US 202 Section 700 Alternative Plan
addresses and eliminates the local congestion in a manner that preserves the integrity and character of
the local community without resulting in secondary harm to the City of Philadelphia.
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